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REVOLUTIONARY TRANSISTOR TRANSFORMERS

unequalled power handling capacity and reliability

TYPICAL DOT PERFORMANCE CURVES Conventional miniaturized transistor transformers have inherently poor electrical character-

the:owzr‘nct‘;r::gb::;i ‘i’:p:f‘:;”il"::z:""‘;°‘”:; ay‘ ! Kce- istics, perform with insufficient reliability and are woefully inadequate for many applications.
mai | v quency range. 4 . . Lo .

. The radical design of the new UTC DOT transistor transformers provides unprecedented power

o SCHW( 100U = L ) N ] .
| jowe 1 [T oor-t | handling capacity and reliability, coupled with extremely small size. Twenty-two stock types
o — - } 4| SOURCE: 20,0000 5MA OC § ; . il A
AN \ | et cover virtually every transistor application. Special types can be made to order.
RIS
) AW
5 el ] NNkl oTHER MFR -IMw . i
" e == High Power Rating . . . up to 100 times greater 1.3X ACTUAL SIZE
59 00 200/ 300] FIRE00 * PR DOT-1 has 5% distortion at 100 mw, other mfr, 6% at 1 mw.
FREQ. -
20 = E?;:Nc' e ‘ps.a s Excellent Response . .. twice as good at low end.
20 uw | N\ | | bOT-2 [ ] | DOT-3 is down 1 db at 200 cycles. other mfr. is down 4 db.
L[ o N e 2 Low Distortion . . . recuced 80%.
§|o \ = H % DOT-1 shows 3% distortion where other mfr. shows 20%
gs _— 5 Sa LR High Efficiency . . . up to 30% better.
3 — H»L_ l DOT-1 has 850 ohm pri. resistance, 125 ohm sec.; other
]
80 100 200 300 300 ™ 3w s mfr. approx. 1200 and 200.
20 FREQUENCY-CYCLES PER SECOND Maisture Proof . .. processed to hermetic specs.
ow \ \dw \'.93 [TooT-3 il DOT units are hermetic sealed compared to
e *C ) SMADCE other mfr. open structures.
2, N N A Rugged ... completely cased.
3 - \\\‘ N DOT units can withstand all mechanical stresses.
2 T T sk orrer wrr mw Anchored leads . .. will withstand 10 pound pull test. DOT CASE I,
o l—- P ,; = e Tyl Lead strain completely isolated from coil winding. Diameter . .. . . 54"
FREQUENCY —C YCLES PER SECOND Printed Circuit Use . . . plastic insulated leads at one end. Length . . .. .. 133"
- - T Other variations available. .
o Toww " 1ooww | | | IDOT-4  DOT-5| Weight . . .. .. V/ip0z
e __AK—\——f ng:;cg 2s‘:)oa 3Ma 12008 2Ma
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80 100 200 300 500 [] ™ M ] - 00 C
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CHECKING AUTOPILOT OF JET DRONE MISSILE—Technicians work
on autopilot tray assembly of Ryan Firebee turbojet pilotless plane. Drone
is capable of serving as 600-mph ground-controlled target for guided missiles

or as missile itsclf (see p 182). Photo by David A. Gossett........ COVER
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» DATA HANDLING . .. Statistics
on some segments of the industry
are indeed difficult to obtain, for
various commercial reasons. Most
companies are cooperative, and we
are truly thankful.

To obtain some material for this
month’s Industry Report, assistant
editor Arnold long-distanced a
dozen companies. Most supplied
figures immediately on the phone.

One made bingo in its coopera-
tion, however. It telegraphed the

Basic Logic Circuits for Computer Applications. . ........... 196
By G. W. Booth and T. P. Bothwell

Sweeper Determines Power-Gain Parameter. . ... ... . ... . .. 201
By W. N. Coffey
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liberal arts educational program.

» BRAIN FOOD . . . Readers in
certain parts of the world have
problems peculiar to the climate;
many of us in temperate zones do
not fully appreciate them.

The following suggestion has
been received from Frank Watling-
ton, chief electronics engineer at
a geophysical field station of (o-
lumbia University.

“Of interest to your readers may
be the following. We have had =
great deal of trouble in Bermuda
due to the fact that cockroaches
find the backs of your magazines
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TALK

excellent feeding material, and
sooner or later they consume-it to
a point where the cover falls off.

“We have been able to discour-
age them by spraying the backs
with a clear acrylic protective
coating.”

» WAS OUR SECRET . . . Letters
from a company making high-fi-
delity equipment have a pair of
musical notes typed right at the
beginning of each paragraph. The
effect is quite pleasing and serves
to remind the recipients of the
company’s products.

For many months ELECTRONICS
has used an intentionally ambigu-
ous device for a similar purpose.
It’s the integration sign that starts
the word SUMMARY up near the
top of each feature article. We
would have preferred to use a sum-
mation sign but shuddered at the
appearance of SUMMARY. So did
the print shop.

Even the integration sign we use
is not on a typesetting machine; it
is made as a cut which, in the me-
chanics of the printing business,
meets the type only in one of the
final operations. For many months
the printer’s proofreader sent gal-
leys to us questioning UMMARY.

» DATA STORAGE . . . Perennial
problem for readers (and editors)
is that of keeping copies of
ELECTRONICS and other periodicals
out of normal traffic patterns
around the house. A centralized
storage system that also provides
ready access for quick-look pur-

T

poses has been built by feature
editor Markus for his cellar. Shelf
space totals 96 feet.

Even this isn’t enough for or-
derly storage of the technical
material that accumulates for ref-
erence. As a result, the one-of-
each items get piled on the top
shelves and those at the lower
rear. Only the guy who put them
there can find what he wants, pro-
vided no one else tries to house-
keep the mess.

ELECTRONICS stacks nicely in shelving spaced for maximum utilization of space

Construction hints: No. 2 pine,
with one coat rubbed-effect var-
nish. Shelves run full 16-ft length.
Risers are 12 inches, lightly nailed
between shelves since weight of
magazines holds them in position.
Back is quarter-inch plywood.

Assembled upright in middle of
room, back sheets were nailed on,
then entire unit slid into position
against wall and top trim added.
Height, 7 feet. A dehumidifier was
found essential.
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a completely
new kind

e SR S

cof regulator!?

ACTUALLY THREE REGULATORS IN
ONE—PLUS MULTIPLE SENSING!

The APR 1010 combines many new regulation and sens-
ing systems in one versatile package. Here’s flexibility of
operation never before possible . . . saves space, elimi-
nates instrument duplication, means greater economy in
engineering operations.

e RMS VOLTAGE REGULATION

e AVERAGE REGULATION

e PEAK REGULATION

e FIVE PRINCIPAL SENSING ARRANGEMENTS
V. INTERNAL 2. EXTERNAL 3. REMOTE 4. CONSTANT CURRENT 5. DC

ELECTRICAL CHARACTERISTICS:

Input  95-130 VAC, 19 (50 or 60 cps ==10%)
Output 115 VAC, adj. 110-120V
Regulation +0.1% against line

accuracy #+0.1% against load
(RMS, average,

or peak, switch
selected)
Distortion 3% max.
Load 0-1000VA
P.F. range  Unity to 0.7 lagging
Recovery time 0.1 sec.

Write for complete technical data.

See the new
APR 1010

at Booths 2627. ¢
I.R.E, Show!

SORENSEN & COMPANY, INC. : ;

In Europe, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for oll products including 50 cycle, 220 volt equipment.

STAMFORD - CONN.

4 Want more information? Use post card on last page. March 1, 1957 — ELECTRONICS
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MUIRHEAD

Many readers have expressed their surprise and pleasure at the amount of

information, free from irrelevant matter, that is to be found in our journal
of instrument engineering “TECHNIQUE’.

Each quarterly issue contains articles on the latist cievelopments and
applications of Muirhead instruments. Included in the April issue,
Volume 11, No. 2, is the article ‘Unusual Applications of Magslips’, also
the latest news on ‘Muirhead Synchros’.

On receipt of your enquiry, we will place your name on our mailing list

for this journal.

R.E. SHOW, NEW YORK

We invite you to our Booth No. 3230 where we shall be demonstrating the
Muirhead Synchro Test Equipment. Bring a 115V 400¢/s Control Synchro
Type 11, 15, 18 or 23 and have it checked to MIL Specification. See that the
Synchro Manufacturer’s Test Equipment is your synchro test equipment.
Described in Publication 7741.

MUIRHEAD INSTRUMENTS INC. - 677 Fifth Avenue - New York 22 - N.Y. - US.A.

INSTRUMENTS LIMITED - STRATFORD - ONTARIO - CANADA

ELECTRONICS — March 1, 1957 Want more information? Use post card on last page.

MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND
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Year Ago  Previous Month Latest Month

2811 303.0. 295.0,

Dec. '55 Nov. ‘54 . Dec.'56

1947=100

|
00 JWAMJ’ASONDJFMAVJJASOND,IFMAMHASONDJFMAMJJAEONQJFVWJJASONDJFMAMJJASOND P oM AN A MRESERE CRRRN =)
1950 1951 1952 1953 1954 1955 1956
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) Dec. ‘56 Nov. 56 Dec. '55 (Source: FCC) Jan. '57 Dec. ‘56 Jan. 56
Television sets, total . ... 626,984 679,993 604,626 TV stations on air. .. ... 513 511 484
With UHF .. ... .. .. 104,205 116,183 89.606 TV stations CPs—not on air 120 120 105
Color sets . ......... nr nr nr TV stations—new requests 62 59 26
Radio sets, total ....... 1,715,209 1,381,831 1,786,330 A-M stations on air. . .. 3,014 3,008 2,834
With F-M ... ....... 513 2,326 40,305 A-M stations CPs—not on air 123 117 120
Auto sets .......... 840,359 609,139 864,261 A-M stations—new requests 288 291 242
F-M stations on air. . .. 527 530 538
F-M stations CPs—not on air 24 24 16
RECE!VER SALES F-M stations—new requests 8 5 3
(Source: RETMA) Dec. '56 Nov. ‘56 Dec.’s5 COMMUNICATION AUTHORIZATIONS
Television sets, units . .. 957,193 560,391 933,467 . ' ' v
Radio sets (except auto) 1,651,950 689,409 1,388,801 uieealee) Lz S R R Pz )
Aeronautical .......... 54,231 53,192 44,836
Marine .............. 60,390 60,153 53,950
Palice, fire, etc. ....... 22,066 21,829 19,885
RECEIVING TUBE SALES Industrial ............ 33,046 32,788 27,269
(Source: RETMA) Dec. ‘56 Nov. ‘56 Dec. '55 Land transportation . ... 9,346 9,287 8,481
Receiv. tubes, total units 34,340,000 39,489,000 38,049,000 AMBLEUT {1 o g o ow e i 154,839 142,819
Receiv. tubes, value.... $29,111,000 $31,476,000 $30,673,000 g'.t'ze"s Hadiolls s »o-aem e oo 22,036 14,426
Picture tubes, total units 795476 957765 881,465 Exrorimental Zea e P
Picture tubes, value.... $13,423,157 $16,014,839 $17,533,105 —.perimemtal .........
: val 313,423,157 $16,014839 517,533,105 Common carrier .. ... .. 2,585 2,559 2,093
Quarterly Figures EMPLOYMENT AND PAYROLLS
cm— —— ponn . '
g Nov. L b
INDUSTRIAL Latest Previous Year (Source: Bur. Labor statlStIFS) ov. ‘56 Oct. '56 Nov. ‘55
TUBE SALES Quarter Quarter Ago Prod. workers, comm. equip. ~ 423,900-p 418,400-r 409,400
Av. wkly. earnings, comm. . . $78.74-p $78.12 $75.53
(Source: NEMA) 3rd ‘56 2nd ‘56 3rd '55 Av. wkly. earnings, radio. .. $74.96-p $75.70-p $71.81
Vacuum $8,895,012  $7,680,250  $9,027,845 Av. wkly. hours, comm..... .. 30.8 -p 40.9 41.5
Gas or vapor ........ $2,936,765  $2,983,488  $3,438,835 Av. wkly. hours, radio. . . .. 40.3 -p 40.7 -r 40.8

Magnetrons and velocity

modulation tubes ...  $14,948477 $16,254,025 $10,998,967 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. . . $1,196,369 $1,238,469 $1,421,138 Oct. 56 Sept. ‘56 Aug. ‘56’

Transistors, Units ...... 1,290,000 1,155,000 1,315,000

MILITARY PROCUREMENT STOCK PRICE AVERAGES

(Source: Defense Dept.) . .. d ‘ !
ep 2 Sl iin 4 (Source: Standard and Poor’s) Jan. ‘57 Dec. ‘56 Jan. ‘56
Army $23,107,000 $44,882,000 $19,477,000 ) )
Navy ... ... . ... $22,273,000 $34,132,000 $20,054,000 Radio-tv & electronics ... 3363 345.2 435.6
Air Force .............. $84,952,000 $128,781,000 $128,023,000 L e ™ | i - o =00
Total—Electronics ... ... $130,332,000 $207,795,000 $167,554,000 p—provisional r—revised nr—not reported

#1955 not available

FIGURES OF THE YEAR 56 loss  percer

1956 Percent Change
Television set production 7,357,029 7,756,521 — 5.2
Radio set production 13,981,800 14,894,695 — 6.1
Television set sales 6,804,756 7,421,084 — 83
Radio set sales {except auto) 8,332,077 6,921,384 4204
Receiving tube sales 464,186,000 479,802,000 — 3.3
Cathode-ray tube sales 10,987,021 10,874,234 4+ 1.0
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Computers Multiply
In Canadian Market

Doubled sales in three years
indicate bright future for
all computer types

Process industries as well as air-
craft, electrical-electronic and
chemical are responsible for the
growth of the computer industry
in Canada. The pulp and paper
industry, primarily a Canadian
market, offers several possible ap-
plications for analog computers
in the fields of pH control in sul-
phite mills, pipe line pulsation
studies as well as heat-balance
studies between groundwood and
paper mills.

» Digital—It is estimated that the
next five vears will see about 50
large digital computers installed
in Canada. Outlook for the small
and medium sized units is more
optimistic with an estimated 150
units installed during the same
period.

» Analog—Potential sales of ana-
log units are difficult to estimate
owing to the number of unex-
plored applications that exist,
however it appears that the next
three years should see sales of
general-purpose units climb from
$700.000 to $1.5 million.

» Latest—Most recent example of
the expanding computer business
is the opening of a computing
center at Bells Corners, Ontario,
by Computing Devices of Canada
Ltd. The center contains a spe-
cially built Reac computer having
a total of 96 amplifiers.
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ENGINEERS of BTL hold experimental solid-state oscillator showing how . . .

New Amplifier Gains Are Forecast

Solid-state oscillator development
leads to low-noise amplifier
employing electron spin

SUCCESSFUL operation of a new
solid-state microwave oscillator
putting out 20 microwatts at 9,000
mc has been announced by Bell
Labs where a crystal containing
a small amount of paramagnetic
salt was employed.

Ordinary electronic oscillators
depend upon the motion of
charged particles at high tempera-
tures. Since the new device oper-
ates with electron spin in a para-
magnetic crvstal, it should have,
according to theory, very low in-
herent noise.

» Equipment— Operating in a mag-
netic field, the solid-state oscil-
lator comprises a waveguide cav-
ity immersed in liquid helium.
Energy at 17,500 ke is fed into
the cavity and radiation at 9,000

mc is taken out by means of a
strip waveguide.

Concurrent with the Bell Labs’
announcement was one from
Massachusetts Institute of Tech-
nologv in which a new amplifying
device called the Versitron was
postulated. Uses of the amplifier
to be operated at low tempera-
ture include differentiating be-
tween sources with slightly un-
equal temperatures and located
some distance away.

More Picket Ships
Join Radar Net

ELECTRONIC gear on the recently
commissioned radar picket ship
USS Outpost, YAGR-10, is valued
at more than $3 million, including
installation costs.

The Owutpost is the tenth con-
verted Liberty ship to join the
sea-going portions of the horse-
shoe-shaped radar warning net
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INDUSTRY REPORT— Continued

Height-finding radar aboard USS Out-
post

that extends roughly from Santa
Barbara, Calif. through Alaska
and northern Canada, down to
Savannah, Ga.

» Firms — The ship’s electronics

officer estimates that electronic
equipment on board was supplied
by from 50 to 100 companies.
Radar equipment includes: GE’s
AN/SPS-8A: Raytheon’s surface
search, AN/SPS-5; RCA’s air
search, AN/SPS-17; and Westing-
house air-search radar.

Bendix, Federal Telephone and
Radio and others supplied com-
munications equipment.

» DER — Beyond the ten YAGR
ships now commissioned, the Con-
tinental Air Defense Command’s
sea surveillance includes con-
verted destroyers known as
DER’s. Ships will patrol offshore
and in midocean. Plans call for
several hundred new radar sites
which will include the chain of
radar sea platforms extending
125 miles off the East Coast from
Norfolk to Newfoundland.

Transistor Registrations Double
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Number of types registered
reached 164 in 1956, up
89 over the 1955 grand total

SUMMARY of all transistors regis-
tered through October 1, 1956 with
the Joint Electron Tube Engineer-
ing Council indicates that as
many of the devices were regis-
tered in the first nine months of
1956 as in all previous years com-
bined. The number of registra-
tions now totals over 164. Five
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companies, GE, Texas Instrument,
RCA, Sylvania and CBS-Hytron
account for well over half of the
registrations. Nine other com-
panies had units registered.

» Production—Registration of a
transistor type with JETEC does
not mean that the type is in actual
production. But, according to
RETMA, it is a good indication
that production is underway or
will be shortly.

» Types—Over 90 of the registra-
tions were for pnp transistors and
55 were npn types. The remainder
were point-contact types. Although
specific applications were not dis-
closed for many of the units, of
those that were given hearing-aid
applications were numerous along
with switching and power output
applications.

» Production Progress—The up-
ward trend in registrations is ex-
pected to continue. Sylvania esti-
mates that its production and
sales of all transistor types in
1956 were about ten times the com-
pany’s 1955 totals. The firm ex-
pects its transistor output this
year to be about four times the
1956 total.

» Volume—The industry’s produc-
tion of transistors in 1957 will
total 30 million units, according
to another company. It estimates
that potential uses which cannot
now be foreseen will require from
one-third to one-half of the indus-
try’s total transistor volume begin-
ning in 1960.

The firm estimates that annual
transistor production will reach
over 290 million units by 1966.

Multiplex F-M
Gathers Momentum

Subcarrier programs may re-
place wire lines to subscribers
of background music

ESTIMATED as a market with bill-
ings in excess of $200 million,
background music is beginning
seriously to consider getting its
programs from studio to customer
by radio rather than wire.

Two methods are available—one
is temporary and the other more
expensive. Until July, the Federal
Communications Commission will
permit operators of f-m broadcast
stations to transmit programs in
which announcements are accom-
panied by an ultrasonie, inaudible,
beep. Unheard in the average re-
cetver, the beep tone actuates con-
trols in special subscribers’ re-

(Continuved on page 10)
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SUBMINIATURE

FILTERS

@ for LF. amplifiers,
printed circuit use

@ temperature
compensated to .15%
from —55°C to
-+85°C

@ for operations above
1mc

® dimensions:
13/16” x 2-1/2” x 2”
high

ENCAPSULATED

TOROIDS

® hermetically sealed

@ high Q

@ center-mounting
permits stacking

@ complete range of
sizes and types

® dimensions:
21/32" x 3/8”

TOM THUMB

TELEMETERING

FILTERS

@ miniaturized for
guided missiles

@ high temperature
stability

@ designed to withstand
shock and vibration

@ hermetically sealed
—wt. 1.5 oz.

@ dimensions: 45/64” x
45/64” x 2" high

yovu’re all set to roll...

eee with a toroid, filter or related network by Burnell.

For Burnell specializes in these components; in manufacturing them and in deliver-
ing them on schedule — at competitive prices.

Today Burnell makes toroids, and the filters of which they are the basic components,

Adjusloroid small enough to meet a multitude of new purposes . . . in aircraft and guided missiles
g;:a.'e:&, ... in receivers, carrier and telemetering systems.
- i Very likely we already have the answer to your network needs among our extensive
SUBMINIATURE files. If not, we can swiftly find that answer for you. Try us and see,
ADJUSTOROIDS

@ precise continuous
adjustment of
inductance over a
10% range

@®no external control
current needed

@ hermetically sealed

@ low cost—wt..83 oz.

@dimensions: 45/64”
X 45/64” x 3/4” high

gme”& 80.,7ac. i

first in toroids, filters and related networks

45 WARBURTON AVENUE, YONKERS 2, N. Y.  TELEPHONE: YOnkers 5-6800 DEPT. E-37
PACIFIC DIVISION: 720 MISSION STREET, SOUTH PASADENA, CALIFORNIA  TELEVYPE: PASADENA 7578

You are warmly invited to visit our Booth, #2131 on the second floor of the IRE show

ELECTRONICS — March 1, 1957 Want more information? Use post card on last page. 9
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ceivers to step up volume (to make
announcements more penetrating)
or to cut out the commercial an-
nouncement entirely.

» Multichannel Plan — Broadcast-
ers may obtain a subsidiary com-
munications authorization that
permits use of one or more sub-
carriers—each carrying a sepa-
rate program—that can be picked
up by appropriate receivers. While
the main channel transmits clas-
sical music for hi-fi enthusiasts.
the other channels can carry paid
commercial programs or furnish
special background music to spe-
cial subscribers.

Out of some 520 f-m stations on
the air, only 77 are licensed for
the special services. According to
one industry authority, about 60
percent are simplex (beep tone)
and the rest multiplex. However,
the percentages seem to be shift-
ing in the other direction. Prob-
ably about half of those licensed
are actually multiplexing now.

» Dollar Value —Independent mar-
ket research claims an equipment
potential (transmitter modulators
and subcarrier receivers) of $5
million over the next five years.
This splits into $1 million for
transmitting equipment and $4
million for receivers.

Less than half a dozen elec-
tronics manufacturers are known
to be building equipment. Instal-
lations to date have been generally
hand-adjusted.

Magnistors Catch

Expect up to a five-fold
increase in output as facilities
in Puerto Rico are opened

THE magnistor, a type of saturable
reactor developed by Potter In-
strument about two years ago, is
gaining ground fast. Today at
least 10,000 of the units are in use
representing a gross dollar volume
of about $200,000.

Potter recently opened a new
12,500 sq ft branch plant in Lug-
ville, Puerto Rico to manufacture
the devices. By the end of 1957

10

Business Briefs

» Higher sales than a year ago are expected for the
second quarter of 1957 by almost 66 percent of
some 1,500 business men surveyed by Dun & Brad-
street. Profit margins were expected by many to be
lower

» Electronics constituted at least 40 percent of
Bendix Aviation’s output in terms of finished prod-
ucts utilizing electronic circuits or controls. The
firm’s net sales in 1956 totaled $581.4 million com-
pared to $567.2 million for 1955

» Merger of Beckman Instruments and Statham Labs
is in the works. It will involve a stock exchange of
up to 400,000 shares of Beckman for all of the
Statham interests. The firm, with annual sales of
$5 million, produces precision pressure transducers,
accelerometers and other devices

» New orders totaling $80.9 million were booked by
Lear in 1956, the largest volume in the firm’s his-
torv. Backlog reached $64.7 million compared to
$53.4 million in 1955. Much of the gain is attributed
to expanded sales of automatic flight control and
flight reference systems

» World-wide sales exceeded $100 million in 1956 for
Addressograph-Multigraph Corp., a 15-percent in-
crease over 1955. No defense contract work was done
in 1956 by either the corporation or any of its
subsidiaries

On And Output Expands

Magnistor production setup

30,000 to 50.000 of the components
are expected to be in use.
» Production—The company set up
its new magnistor plant in Puerto
Rico because most coil winding
machines are not delicate enough
to handle the fine wire used in
magnistors without breaking it.
Puerto Ricans, known for their
needle work and manual dexterity,
do the job better and cheaper than
machines. The favorable tax laws
along with other economic factors
also were behind the move.

The company had planned to

(Continued on page 12)
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I/J/I'01®0 the most reliable

capacitors available anywhere!

/
7" The name ‘“Hyrel” heralds a com-

\ // plete new line of Sprague Capacitors
\ / conforming to the most rigorous set
‘\ ! / of capacitor specifications ever writ-

\ / o ten. Techniques, materials, and

processes combine to make it the
most reliable paper capacitor pos-
sible within the present state of the
art. After two vears of exhaustive
pilot runs, these high reliability units
are in high volume production now.

N

In missiles, jets, warning net-
works, computers, controls . . .
wherever reliability 1s important . . .
Hyrel Q capacitors find scores of
applications. A glance at Sprague
Specification PV-100 tells you why.
It’s far above and bevond commer-
cial or present MIL military levels

. and it calls for outstanding per-
formance under high g shock, vibra-
tion, humidity, immersion, as well
as under accelerated life test. Com-
plete facilities for making every test
called for have been installed in a
special plant area in which Hyrel Q
capacitors are manufactured by spe-
cially selected personnel.

The first Hyrel Q capacitors—
Type 195P—are subminiature
metal-clad paper units hermetically
sealed with compression-type glass-
to-metal solder-seal terminals.
Available in both conventional tub-
ular and screw-neck mounting styles,
all are Vitamin Q impregnated and
designed for operation from —55°C
to +125°C. Voltage ratings of 200,
300, 400, and 600 VDC are standard.

Complete technical information
is provided in Engineering Bulletin
2900 and Specification PV-100. Both
are available on letterhead request
to the Technical Literature Section,
Sprague Electric Company, 35
Marshall St., North Adams, Mass.

‘ o ]

o g mamy = (h
T ] &

the trademark of reliability

CAPACITORS « RESISTORS « MAGNETIC COMPONENTS « TRANSISTORS « INTERFERENCE
FILTERS « HIGH TEMPERATURE MAGNET WIRE « PULSE NETWORKS « PRINTED CIRCUITS
SEE US AT THE L.R.E. SHOW—Booths 2416-18-20-22
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fNDUSTRY REPORT— Continued

hire 50 workers to reach its initial
production goals. Workers were
hired one at a time and trained
in making the components. The
firm found that by the time it had
hired some 16 people, its produc-
tion rate had been reached. Thus
output per worker was three
times higher than expected.

» Markets—Chief reason for the
rise in magnistor sales and pro-
duction is increasing applications
in computers and in aircraft. One
large manufacturer has built a
computer that uses magnistors in-
stead of tubes. Potter is manufac-
turing its flying typewriter utiliz-
ing the devices. Because prices
of the units range between $18 and
$25 the market is still limited. But
the future outlook is bright and a
drop in prices is foreseen as pro-
duction grows.

» Growth—Electronics industry in
Puerto Rico has grown from a few
plants in 1950 to 44 at the start of
1957. Shipments to the U.S. have
increased from under $1 million
six years ago to a record $20 mil-
lion in 1955-56. Under the islands
complete freedom from Federal
corporate taxes, electronics and
electrical product manufacturers
there earned a profit on sales of
33 percent net compared to a U.S.
average of 5 percent.

Snark Finds lts
Way With Gyros

Business-end of Air Force’s Snark in-
tercontinental missile which uses an
inertial guidance system. In the
5,000-mile-range category, the missile
has overall length of 69 feet

12

NINE HUNDRED pages of typing are eliminated at GE by 2,400 feet of magneric
tape as . . .

Magnetic Recording Adds Volume

Business increased about
20 percent in 1956. More
foreign companies enter field

ALTHOUGH final official business
statistics for the magnetic record-
ing industry are not yet available,
estimates from leading manufactur-
ers in the field indicate that the in-
dustry scored a 20-percent gain in
volume during 1956.

» Volume—An estimated 430,000
tape recorders were sold in 1956,
a 20-percent increase over the 360,-
000 sold in 1955. This was nearly
200,000 more than the 235,000 re-
ported sold in 1954 by Magnetic
Recording Industry Association.
The Census Bureau estimates that
there were 274,000 tape recorders
shipped in 1954 with a total value
of $25.7 million or an average
value per unit of about $94.
There are about 1.6 million tape
recorders in use today, according
to one leading manufacturer. The
following breakdown shows the
major markets: About 800,000 re-
corders are in use in the home,
160,000 in schools, 80,000 in
churches and some 560,000 in busi-
ness, studios, stations, agencies

and industry in general. Of the
1.6 million units in use, about
1.4 million are home-type machines
and the remainder are professional
units.

» Tape—Minnesota Mining and
Manufacturing Co., which began
making magnetic tape in 1947,
estimates that total tape produc-
tion for the industry in 1956
reached a value of $10 million.
This is nearly a $2-million in-
crease over 1955 volume of $8.1
million and nearly $3 million more
than 1954 value of $7.1 million. It
also represents the largest yearly
increase in tape production since
the product has been on the mar-
ket. For 1957, 3M expects tape
production to increase 17 percent
to a value of $11.7 million.

The 3M figures on tape produc-
tion are considered to be conserva-
tive. Census Bureau pegs the
value of tape shipped in 1954 at
$8.3 million, about $1.2 million
higher than 3M estimates for ’54.

» Manufacturers — Armour Re-
search Foundation’s licensing op-
erations during 1956 indicate the

changes that have taken place
(Continved on page 14)

March 1, 1957 — ELECTRONICS



Component -Specification: ARNOLD

¢ SILECTRON CORES
Types C, E and O

v~ TOROIDAL CORES

Nylon and Aluminum cased

v BOBBIN CORES

Z

The ARNOLD LINE-UP includes ANY TAPE CORES you need

APPLICATIONS

We'll welcome your inquiries on your
Tape Wound Core requirements for
Pulse and Power Transformers, 3-Phase
Transformers, Magnetic Amplifiers,
Current Transformers, Wide-Band
Transformers, Non-Linear Retard Coils,
Reactors, Coincident Current Matrix
Systems, Static Magnetic Memory Ele-
ments, Harmonic Generators, etc.

ENGINEERING DATA

For data on the various types of Arnold
Tape Cores, write for these Bulletins:

S$C-107—Silectron Cores, Types C, E and O

¥C-101A—Toroidal Cores, nylon and aluminum
cased

TC-108—Bobbin Cores
ADDRESS DEPT. E-73

ELECTRONICS — March 1, 1957

How to be sure of tape core perform-
ance and uniformity? Just specify
and use Arpold Cores in grour trans-
former, magnetic amplifier, reactor
and compurer assemblies, etc.

Here's why!

To begin with, Amold is a fully inte-
grated company, controlling every man-
ufacturing step from the raw material to
the finished core. Then, modern testing
equipment permits 100%_inspection of
cores before shipment. Finally, you're
matching your requirements against the
most experienced and complere line of
tape cores in the industry. Arnold pro-
duces Types C, E and O Silectron cores,

790000000000 00000 0000000000000 005000000000000080086

Want more Information? Use post card on ast page.

nylon and aluminum cased toroidal cores,
and bobbin cores to meet whatever your
designs may require in tape thickness,
material, core size or weight. Wide selec-
tions of cores are carried in stock as
standard items for quick delivery: both
for engineering prototypes. to reduce the
need for special designs, and for produc-
tion-quantity shipments to meet your
immediate requirements.

Let us help you solve your tape core
problems. Check Arnold, too, for
your needs in Mo-Permalloy or iron
powder cores, and for cast or sin-
tered permanent magnets made from

Alnico or other materials.




INDUSTRY REPORT — Continved

among manufacturers in the tape
recording field. Five new magnetic
recording licenses were added dur-
ing the year, according to Armour,
bringing the total of participating
companies to 66. There are 49 U. S.
magnetic recording manufacturers
and 17 foreign manufacturers.
The new licensees are Telectro In-
dustry, of Long Island City, N. Y.
and EMI, Ltd., Collaro, Ltd., Simon
Equipment, Ltd.,, and Tape Re-
carders, Ltd., all in Great Britain,
Two U. S. licensees dropped out
of the field in 1956.

During 1956, 11 new magnetic
recording patents were issued in
the U. S. and 17 in foreign coun-
tries. Five new applications for
patents were filed domestically and
four overseas, according to Ar-
mour.

New Batteries Bid
For Electronics Market

Transistorized equipment
along with new developments
boost the market potential

THREE new batteries have been
introduced in the past few months.
National Carbon has a new 1.5-
volt platinum-cobalt battery in the
Hamilton electric wrist watch
now on the market. Elgin Na-
tional Watch and Walter Kidde
Nuclear Labs developed a battery
that uses the decay energy of a
beta-emitting radioisotope as its
source of energyv. GE has a one-
inch long battery in pilot produc-
tion that is said to be 60 times
stronger than the ordinary flash-
light battery and to have a pro-
jected life of more than 20 years.

» Applications—The National Car-
bon battery is expected to have
important applications in the
hearing aid field. The Kidde-Elgin
battery, although not yet commer-
cially available, is expected to be
used in transistorized portable
radios and in civil defense warn-
ing receivers for the home. Use
of the units for missile, rocket
and deep space work is foreseen.
The GE device is seen as a power
source in remote fire and radia-
tion warning devices, deep well

14

Military Electronics

> Army has set up a special agency to push devel-
opment and production of electronic combat surveil-
lance systems for use by battlefield commanders. The
new unit is called Army Combat Surveillance Agency
(ACSA) and will be headed by Brig. Gen. Francis
F. Uhrhane, former Army Signal Corps r & d chief.
Now being tested is a system using helicopter-borne
tv gear

> Six-million dollar electronics plant is planned by
Hughes Aircraft in California to produce compo-
nents of ground radar systems for the Army, Navy
and civil airways

» Guided missile instrumentation subcontract worth
319.5 million has been awarded by Martin to Asso-
ciated Missile Products of Pomona, Calif., subsidiary
of AMF. The firm has leased 46,000 sq ft of space
to handle the work

» Plant representing a $50-million government in-
vestment has been operated in Kansas City for the
past eight years by Bendix Aviation, the firm re-
cently revealed. The operation is devoted exclusively
to the atomic weapons program of the AEC under
contract. The plant has a work force of 4,300 em-
ployees and occupies 1 million sq ft of floor space.
It manufactures and assembles a wide variety of
complex electronic, electromechanical and mechan-
ical devices

» Contract totaling $9.9 million has been awarded
Collins Radio by Air Force for uhf ground com-
munication equipment. Included in the order are
over 1,500 units each of transmitters, receivers and
modulator-power supplies, which make up the AN/
GRC-27 radio set

survey equipment, and in transis-

torized instruments.

Atomic-powered battery, developed by
Elgin Watch and Kidde Labs, can deliver
usable current for five years

> Market—Importance of the elec-
tronics field as a market for bat-
tery makers shows in Department
of Commerce figures. Hearing
aids took over 40 million batteries
in 1954 worth nearly $10 million.
Battery shipments for portable
radios totaled 12.4 million units
in 1954 worth $12.3 million. Farm
radio battery shipments totaled
1.9 million units worth $7.4 mil-
lion. In the military field, dry-
cell primary battery shipments
were valued at $32.8 million.

{Continved on page 16)
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FROM START TO FINISH...WITH COMPLETE OR PARTIAL AUTOMATION

MACHINES

FOR

’EVERY]STEP OF

DIODE
MANUFACTURING

LU

Manufacturers know there are no short
cuts to diode quality. Each production phase
is a vital one . . . because of this, Kahle
designs these machines to account for and
accurately control every possible factor . . .
from the initial cutting of the glass tubing, to
the growing of the Germanium or Silicon crystal,
to the final sealing and testing of the diode.

lllustrated are a few of the intricate
operations that can be accomplished with high
speed Kahle Automatic Machines . . . because
manufacturing needs vary so widely, Kahle's
skilled engineers will develop individually
"eustomized”’ machines or completely
“automated’’ production lines to meet your
specific requirements. 25 years’ experience
can help with your production problems.

Send for technical information about all
Kahle Semiconductor Manufacturing Machines
.. . please mention your applications

or requirements.

ENGINEERING COMPANY

GENERAL OFFICES: PLANTS:
1310 SEVENTH STREET SEVENTH STREET, NORTH BERGEN, N, J.
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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NEW YORK’S giant new coliseum at Columbus Circle will house the latest in electronics as . .

Industry’s Biggest Convention Readies 1957 Program

More than 50,000 visitors are
expected at the IRE show March
18-21 in Manhattan

COMPREHENSIVE program of fifty-
five technical sessions at which
over 150 technical papers will be
delivered will be featured at the
annual IRE show and convention
to be held at the Waldorf-Astoria
Hotel and at New York’s new
Coliseum.

All four floors of the Coliseum
will be occupied by some 840 ex-
hibitors of electronics products
and by-products. Last vear there
were 714 exhibits.

» Sessions—Of the 55 technical
sessions scheduled for this year’s
convention, 33 will be held at the
Waldorf and 22 at the Coliseum.
Two highlight sessions will cover
the future use of air space and
microminiaturization, both to be
held March 19 in the evening. A
list of scheduled technical papers
and sessions begins on page 461
of this issue of ELECTRONICS.

» Show — Exhibits at the Radio
Engineering Show have been
grouped to save some time and
wear on visitors. Computer and
communications exhibits will be
together on the first floor; com-
ponent parts on the second, instru-
ments, microwave and components
on the third and production tools,

16

materials and services on the

fourth floor.

» Time—Even with the convenient
exhibit arrangement and new ex-
hibit building this year, it will
still be quite an endurance feat to
cover the show. Spending just two
minutes at each exhibitors display
will consume nearly 30 hours or

about three days of the show leav-
ing one day for attending tech-
nical sessions.

The annual meeting of the IRE
will be held on the opening morn-
ing of the convention. Registra-
tion for the convention and show
may be made at either the Wal-
dorf or the Ccliseum.

Electronics Output Paces Industry

ELECTRONICS QUTPUT GROWS
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Growth has almost tripled since
1949 while total U.S. industrial
output has risen 50 percent

THE electronics industry has been
one of the fastest growing major
industries in the U.S. Basis for

this is evident when the ELEC-
TRONICS output index is compared
to the Federal Reserve Board In-
dustrial Production Index for U. S.
industry as a whole. The industry
has nearly tripled its business ac-

(Continued on page 20)
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It is the essence of G-R’s design and manu-
facturing philosophy that every General Radio
instrument shall be built to operate as reliably
years later as it did upon first purchase by the
customer.

This policy has built the reputation for
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2"~ Year - \Parranty

We warrant that each rew inszirument sold by us is free from
defects ir mate ial and workmranss ip and trat properly used it will per-
farm in tul accordance with applicz ble spec ficakidrs for a pe-iod of two
yea-s afte- onginal shipment. Any in3° “urent or comacnent that i3 found with-
i tre two-=ear p3rlod not to meet ~hese standarcs after exarsination by =
our tachry, dstrict office, or amthorized refar agency personnel
will be repai-ed or, at cur 0D on. replaced withou: charge, ex-
cepk for tibes or batter es that have given rormal service.
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quality and long life which has come to be
synonymous with the G-R trademark and
now makes possible a two-year warranty to
purchasers of G-R products. This warranty
applies to all newly purchased General Radio
products shipped after March 1, 1957.

General Radio Company

275 Massachusetts Avenue,

NEW YCRK PHILADELPHIA

WASHINGTON, D. C.

Cambridge,
CHICAGO

Massachusetts
LOS ANGELES  SAN FRANCISCO




Here are some of the features of this line of RAYTHEON
RELIABILITY - SUBMINIATURE TUBES:

® Reduced vibration output

after sh

ock

® Increased clearance
between elements

¢ Controlled operation time

¢ Tighter limits for important
characteristics

® Greater uniformity
¢ Lower microphonics

¢ Better resistance to shock
and fatigue

® Pulse emission specifica-
tion (where applicable)

ASSEMBLED UNDER GLASS

Raytheon RELIABILITY + Subminia-
ture Tubes are made and assembled
under glass in air conditioned, lint-
free and dust-proof quality controlled
areas. Every detail of construction is
subject to the most advanced me-
chanical techniques including semi-
automatic jigs and fixtures so that op-
erator skill is no longer the critical
factor. That's why these Raytheon
Subminiature Tubes provide Relizbil-
ity Plus performance.

RAYTHEON RELIABLE SUBMINIATURE TUBES For Guided Missile,

TYPICAL CHARACTERISTICS

Military and All Other Critical Applications

Vibration

V(i)br‘ath:y Outputr* Heat Plate CaBthode Screen Ampli- Mutuat
utpu utpu eater ias A
TYPE DESCRIPTION (maxigmm) peaktopeak | Voits mA Volts mA Resistor Volts mA ﬁlf:c“'g:' c°':‘dr::ﬁto"’s"°e
mVac mV ohms
CK5702W8B o R er 50 240 63| 200 120 | 75 200 120 | 26 = 5000
CKS703WB High Frequency 10 50 63| 200 120 | 94 220 - - 255 5000
CK5704¢ g}ggeﬁeq“e"cy - 25 631 150 Max. inverse peak = 460 volts; max. o = 10 mA
CK5744WB High Mu Triode 15 7 63| 200 259 | 42 0 ] <—] = ] 7 600 |
CK5783WB Voltage Reference 50 — Operating voltage appr tely 85 volts between 1.5 and 3.5 mA
CK5784WB RF Mixer Pentode 75 300 6.3 200 120 55 | 230 I 120 ] 41 — 3200
CKS787WB Voltage Regulator 50 — Operating voltage appr tely 98 volts between 5 and 25 mA
CK6247WA Low Microphonic 2.5 25 6.3 200 250 | 4.2 500 - — 60 2650
CKE533WA L e 10 - 63| 200 120 | 09 1500 R - 54 175

Each type is ele
mechanically
earlier versions of the

interchangeable

ctrically and
with
same basic type,

Developed under Navy sponsorship.

Bulb temperature ratings to 265°C.
{Type number for improved CK5704 not assigned.

SPECIAL TUBE DIVISION

RELIABLE MINIATURE AND SUBMINIATURE TUBES - VOLTAGE REFERENCE TUBES

VOLTAGE REGULATOR TUBES

VISIT RAYTHEON BOOTHS 2611-12-13-14,

18

. PENCIL TUBES .

NUCLEONIC TUBES

Want more information? Use post card on last page.

*15g, 40 cps, fixed frequency
**15g, 30 to 1000 cps sweep

®

NEWTON, MASS.: 55 Chapel St. =  Blgelow 4-7500
NEW YORK: 589 Fifth Ave. . PLaza 9-3900
CHICAGO: 9501 Grand Ave., Frankiin Park » TUxedo 9-5400
L0S ANGELES: 5236 Santa Monica Blvd. » NOrmandy 5-4221

ILR.E. SHOW, N.Y.C.
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Now! 7he” STUD type as well as WIRE-IN type

Actual Size

=

souio stare DIFFUSED JUNCTION
SILICON RECTIFIERS

Operating Temperature —minus

AVERAGE CHARACTERISTICS ‘ Case Dimensions*** 65°C to plus 165°C
thomac, Storage Temperature — up to
k Al . R ©
Type e | IS (maxy %‘; '554?' ol .090"nom.om. | 175°€C
‘ o ase Temp- | mATE 435DiA. Hermetically Sealed —Welded
| cKsa6 100 1.0 0.002 . .
: : Precise Junction Gradient for
| ck8a7 200 1.0 0.002 T 1 5" Specific Rectifier Applicati
Sads 300 1.0 0.002 SE pecific Rectifier Applications
-
CK849 400 1.0 0.002 =] Flat Junctions for Uniformity
| CK8sS0 500 1.0 0.002 C=0X 10-32 THREAD. and Control of Characteristics
! CK8S1 600 1.0 0.002
Formard Uniform characteristics and uni-
Type In%r'ste Isg_gcr:rem" Amﬂ)sd?c R Ex"gfvm 28014, formly high quality are assured by
e Ambient | Ambient | mAdc at 25°C —’1 i"_—— the Raytheon Solid State Diffusion
CK840 1INy 100 0.25 0.5 0.002 325" K ) Process which permits flat junc-
CK841 unse | 200 0.25 0.5 0.002 MIN. s tions and provides exact control of
CK842 (1n539) 300 0.25 0.5 0.002 ;—” 3 : —
CK843 (nsio | 400 0.25 0.5 0.002 —| .385'D14. | JuDCtiON penetraton. _
CK844 500 0.25 0.5 0.002 033" DIA. Now, you can have your choice
CK845 600 0.25 0.5 0.002 of ratings in either stud or lead

construction, and both are avail-
able i production quantities.
*PIV ratings apply from —65°C to 4-150°C [’ ¥ 1
**Average rectified current into inductive or resistive load
»*#A|| dimensions maximum except where noted

®

s E M | c o N D U CTO R D | v | s | o N NEWTON, MASS.: 150 California St. o  DEcatur 2-7177

1
NEW YORK: 589 Fifth Ave. . PLaza 9-3900
CHICABD: 9501 Grand Ave., Franklin Park » TUxedo 9-5400 I

Silicon and Germanium Diodes and Transistors « Silicon Rectifiers
L0S ANGELES: 5236 Santa Monica Blvd. « NOrmandy 5-4221

VISIT RAYTHEON BOOTHS 2611-12-13-14, LLR.E. SHOW, N.Y.C.
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INDUSTRY REPORT — Continved

tivity over that in the 1947-49 pe-
riod while total U.S. industry
increased its output 50 percent.

» Rank—A look at the FRB in-
dexes of individual industries

shows there are only a handful
that have even doubled in activity
since the 1947-49 base period and
only one that exceeds electronics
industry growth. They are spe-
machinery,

cifically: electrical

CHASSIS will be installed in partable tv sets ot RCA’s plont as . . .

which includes electronics, 212;
aluminum, 269; aluminum mill
shapes, 220; heavy trucks, 201;
aircraft and parts, 578; concrete
and plaster products, 206; mill-
work and plywood, 200; synthetic
rubber, 241; and canned and
frozen foods, 247. Only aireraft
outranks the electronics industry
in rate of growth among the ma-
jor industries covered by FRB
indexes.

Small Sets Do Big Business

Manufacturers say portable
tv sets are still gaining and
may hit 3 million in 1957

ALTHOUGH television set manufac-
turers do not like the low profit
margins that come with portable
tv sales they are impressed by the
high unit volume record the sets
have made and seem likely to sur-
pass in 1957.

RETMA says that the portable
tv set has been an outstanding
success with about 1.5 million pro-
duced in 1956. It estimates that
3 million may be produced in 1957,

Here ’s how individual manufac-
turers look at the portable tv busi-
ness:

» Admiral—Estimates that tv out-
put of the entire industry might
reach a record 9 million units in
1957 with nearly half in 10, 14 and
17-inch portable models.

» Motorola—Plans to emphasize

20

portables more so in 1957 than it
did in 1956. It expects that porta-
bles will account for 2.5 million
of a 6.8 mililon total tv volume in
1957.

» Philco—Says that units will have
increasing popularity in 1957 fol-
lowing the trend toward second
sets in the home. It expects the
big volume of sales will be in
lower priced receivers on which
there is a small margin of profit.

» Sylvania—Sees the portable tv
picture as similar to a period that
the radio industry passed through
20 years ago when the public
stopped buying consoles and began
buying table models that were less
expensive and carried a shorter
margin of profit. The company
sees more than 6.9 million sets
sold to the public in 1957 with por-
tables accounting for up to 40 per-
cent of the total. In 1955 portable
sales accounted for less than 4 per-

cent of all tv sales. In 1956 it
jumped to 20 percent and in the
final quarter had risen to 51 per-
cent of distributor sales to dealers.
The trend in portables is expected
to get a boost during 1957 through
the new 110-degree picture tube
sets, according to the company.

Experimental Radio

Service Expands

Activity in the field reaches
new high with yearly
applications exceeding 1,500

GROWING amount of research and
development work being carried
on by the electronics industry is
partially reflected in the increased
activity of the experimental radio
service.

Today there are over 750 experi-
mental stations licensed. Annual
number of applications handled
has climbed from less than 1,000
in fiscal 1952 to over 1,500 in fiscal
1956. This is the best measure
of activity since a separate license
is required for each experimental
project and the license is ecan-
celled when the project is com-
pleted.

» Kinds—The experimental radio
service provides for four classes
of stations: research, develop-
mental, export and contract. Re-
search stations are used for basic
research in radio such as investi-
gations of propagation, explora-
tion of the various ionized layers
in the ionosphere, studies of trop-
ospheric effects and research in

new circuitry and modulation
techniques.
Developmental stations cover

development of new radio serv-
ices, new techniques and proced-
ures in existing services. Export
stations are used to test equip-
ment for overseas markets and
contract stations are those used
for contract work for the govern-
ment, much of which is classified.

» Techniques — Most present ex-
perimental stations are operated
in  behalf of contract work

(Continued on page 22)
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“"FOR MAXIMUM KILL-
PROBABILITY"

P Starfighters’ Fire-control Radars Use
Barry’s NEW Integral® Mounting Systems

In the most advanced airplane of its type ever devel-  Here's the way this system works,
oped T Lockh_eeds F-104A Starﬁg_hter — Barry’s new Helical springs designed
Integral Mounting Systems are solving the toughest com- 45 function in their axial
bination of shock, vibration, and sustained-acceleration  direction only are grouped
problems ever posed by jet aircraft, Literally a “missile with about the load attachment
a man in it”, the F-104A demands that equipment mounts ?Ollrlltil 50 qstto Prot‘”demg‘\’,“'
give superior performance, in less space, and at lighter TOTEL! Jresisiance. 2o =

A ment along the a and b axes.
weight than ever before. For the ¢ axis, resistance is

Here’s how Barry’s Integral* Mounting Systems are meeting {?}‘lg"rir?cffm?ggt?rznileig‘};gg’kitsge;ggnssitdfhf?j?sg;l;c‘;f

this demand in the production models of the Starfighter.  ment of all the load-carrying springs.

In a space only 12% x 5% x 1-13/32” on each side Damping adjustments (see dia-
of a 150-pound load . . . a pair of units weighing less than ?@ gram), completely independent of

three pounds each . . . provides adequate vibration isolation SR tge,nmﬁnssz F"jfe tges,lg‘:]adﬁ‘;r,?i’ii‘:i
A o . - . > springs, provi esi i

at 4g sustained acceleration in all radial directions . . . passes . for obtaining desired natural fre-

all shock-test requirements of this supersonic fighter . . . E quency, transmissibility at reso-

performs reliably through wide temperature and altitude z nance, and degree of vibration and

ranges . . . and provides positive, quick-release attachment J shock isolation.

to the airfrqme to satisfy Lockheed’s requirements for “plug- Write for THO-5 containing a full exposition

in” electronics-system components. of this All-Angl Integral* Mounting System.

*_'1
*Integral means ...

) 5 Designed specifically for the environ-
- i ment performance requirements.

Built specifically for the equipment.
You can save time, space, and trouble
by bringing your shock and vibration

problems to us. Cal! your Barry sales
representative.

707 PLEASANT STREET,

ELECTRONICS — March 1, 1957 Want more information? Use post card on last page. 21



INDUSTRY REPORT— Continuved

EXPERIMENTAL RADIO STATIONS
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for Federal agencies, chiefly
the Department of Defense. Sta-
tions operated by manufacturers
and developmental labs are en-
gaged primarily in development
of new radio and electronic tech-
niques.

Narrow band, split-channel com-
munication is receiving increased
attention, according to FCC. New
aids to navigation are being de-
veloped, including high-definition
radar sets as well as lightweight
radar equipments. Broad-band
multiple-channel microwave ex-
perimentation as well as iono-
spheric scatter tests are receiving
greater attention from both civil-
ian and military research develop-
ment groups.

Among the organizations pres-
ently most active in the experi-
mental radio field are RCA, GE,
Bell Labs and Harvard Univer-
sity.

Some otrganizations have over
100 experimental station authoriz-
ations, according to FCC frequency
assignments.

» Problems—Practically all usable
frequency bands in the spectrum
have been allocated to the regular
radio services, according to FCC,
and it is necessary to borrow fre-
quencies from these services for
experimentation. The difficulties
of doing this have compelled the
Commission to restudy its alloca-
tion policy and the frequency as-
signment procedures for the ex-
perimental radio services.

22

FCC Actions

» Amended motor carrier rules to permit 45-mec com-
munications during local pickup and delivery by
vehicles engaged in interurban transport

» Clarified requirements for filing data on alloca-
tions above 890 mec. Only those not intending to
present oral testimony are bound by Feb. 4 deadline

» Postponed for six months the requirements con-
cerning radiation interference above 260 mc for

uhf-tv receivers on request of RETMA

» Received petition to amend rules looking towards
allocation of new channels to reduce separations
between frequencies in the 152-162 mc band

» Scheduled hearing on continued use of 6-mc for
ship-shore public telephone on the Mississippi River

system

» Studied request for changes in regulations con-
cerning remote control of objects by radio—includ-
ing the 27 and 460-mc¢ regions

Computer Centers Increase Fast

Number of centers has tripled
since 1954. Many foreign
centers are scheduled

PLANS by Electronie Associates to
establish an analog computer cen-
ter in Brussels, Belgium by next
July emphasizes the rapid growth
of computer centers at home and
abroad.

Today there are about 10 com-
mercial computer centers abroad
and about 50 in the U.S. In 1954
there were about 20 centers world-
wide, In the past month, plans for
14 new centers were announced.

> Why—The centers have proved
valuable to U.S. and European
industry and to computer manu-
facturers themselves. Electronic
Associates says that there is still
a growing need in industry for a
facility such as it will establish
in Brussels. One purpose of the

centers is to educate business and
industry on the capability of com-
puters to economically solve many
of their problems with a substan-
tial saving of time and money.

» Growth—Increasing importance
of computer centers to computer
manufacturers is also indicated by
the expanding operations of IBM.
The company recently set up The
Service Bureau Corp., a subsidi-
ary, which operates the firm’s 15
computer centers in the U.S. The
IBM World Trade Corp. another
subsidiary, has computer centers
operating in Paris, Stuttgart, Lon-
don and Toronto. A center in
Caracas, Venezuela opened in Feb-
ruary.

In the next two years, IBM data
processing centers are scheduled to
begin operation in eleven other
cities outside the U.S.

(Continued on page 24)
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ENVIRONMENTAL TEST CHAMBERS

AIRECO, INC. are designers and huilders of standard ~ —150F to +750F, altitudes from sea level to 150,000
and custom-built environmental testing equipment for feet and humidity from 10 to 95%. Known the world
maintaining thermo, sub-zero and stratosphere condi-  over, you can rely on AIRECO, INC. service guaranteed
tions. Each is individually designed for its specific pur-  test chambers.

poses and will produce and maintain temperatures from

CUSTOM BUILT FOR GE TESTS TAIL GUN TURRETS

This custom built environmental test
chamber was one of seven built for the
General Electric Company, French Road
Plant, Utica, New York., AIRECO, INC.
in conjunction with the development
engineers of G. E. decided on design
temperatures of —100F to + 250F; hu-
midity from 20 to 95% and altitudes
varying from sea level to 150,000 feet.
This design assured long usage in the
face of ever changing MIL spcifications.
Pull down is from ambient to —100F
in 1%, hours with 1500 |bs. mass load
and 5 kw heat dissipation. The cham-
bers were to hold —100F at 100,000
feet with a 5 kw heat dissipation load
at all times; reach 250F from room am-
bient with the same mass load in 1
hour; maintain the desired humidity
range from 33F to 250F; perform any
one of these requirements for a period
of 320 consecutive hours. Want more
information?

FOR TESTING GAS TURBINE STARTERS

Custom front opening cabinet complete-
ly portabie for the testing of gas tur-
bine starters under varying temperature
conditions for the Bendix Aviation Corp.
This cabinet has all its refrigeration
equipment mounted on top to allow the
working area to be as close to the floor
as possible. The temperature range is
—85F to 4 200F, with a cooling capacity
from ambient to —85F. in 3 hours.

For normol operation the door is re-
moved and a stationary bulkhead is
used in it's place for the mounting of
the jet starter. The cabinet is then
moved into position and clamped to the
bulkhead. The equipment is then cooled
or heated and the box is moved away
for the starter to be fired.

This environmental chamber is one of
the iargest of it's kind in fthe country
and was designed and constructed for
the General Electric Company for the
testing of complete jet bomber tail gun
turrets under all conditions of tempera-
ture, humidity and altitude. The size of
this chamber is 15" x 15" x 25'. The
exterior pressure shell was designed to
withstand 15 psi for simulated alfitude
conditions to 150,000 ft. The equip-
ment door is opened, closed and locked
by means of o high pressure hydraulic
system, Chambers of this type are con-
structed on job because of their im-
mense size and weight. The temperature
range is —100F to + 250F; with a cool-
ing capacity from ambient to —65F in
1 hr.; humidity range, 20 to 95% rela-
tive, altitude to 150,000 ft.

IDEAL FOR ELECTRONIC COMPONENTS

Standard front opening environmental
chamber for testing electronic compo-
nents and equipment under all condi-
tions of temperature, humidity and
altitude. This cabinet was originally
manufactured for the General Electric
Company., The working space is 27
cubic feet. All stainless steel interior.
The temperature range is — 100F to
+ 300F; humidity range from 20 to
95% relative; altitude to to 150,000 ft;
with a cooling capacity from ambient to
—100F in 3 hours.

This cabinet has wide applications
throughout the electronic industry for
either military, commercial or labora-
tory uses. Perhaps, you are interested in
a larger or smaller capacity in this de-
sign, if so, please communicate directly
with Aireco Inc at the address below.

COMPLETE OUTDOOR
ALL WEATHER TESTING

i S e %Y

FOR ELECTRONIC COMPONENTS
AND EQUIPMENT

S

This standard lift lid type cabinet is for the testing of electronic com
ponents under all temperature conditions from —100 to + 200F. Work-
ing space of 50 cubic feet with stainless steel interior. Cover is operated
hydraulically. The temperature range is —100F to +225F, with a cool-
ing capacity of ambient to —100F in 3 hours.

This lift lid type cabinet was specially designed and constructed for the
U. S. Navy for the testing of rockets at —100F. It has a 75 cubic foot
capacity and was completely constructed on both the inside and outside
of stainless steel for operation in an outdoor location continuously ex-
posed to the various elements. The refrigeration system was designed
for year round operation under all weather conditions without the use
of water, The temperature range is from —100F to + 200F with a cooling
capacity from ambient to —100F in 4 hours with full load.

5= S ENGINEERED ENVIRONMENTAL EQUIPMENT FOR RESEARCH AND TESTING
/ 2323 SECOND AVENUE, CARMAN
5 — SCHENECTADY 3, NEW YORK

All types of testing equipment for
lease. Contact us for particulars.

=t INCORPORATED
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(O RADIOS AND RELATED PRODUCTS
(7 €LECTROMC TUBES
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Electronics Sinks New Roots

Six states continue
to hold the bulk of the
industry but new areas grow

ADVANCE report by the U. S, Census
bureau gives the latest authorita-
tive picture of where electronics
manufacturers are located in the
U. S. It shows that six states, long-
term centers for electronics, main-
tain their positions as of 1954,
latest Census figures.

» Big Six — As indicated on the
map, New York, California, Illinois,
New Jersey, Massachusetts and
Pennsylvania lead in the number of
manufacturers of radios and re-
lated products. They also lead in
number of tube manufacturers and
telephone and telegraph firms.

Importance of these six key
states in the industry is indicated
by the number of workers employed.
Together, they employ some 207,-
000, about 70 percent of the 293,998
emplovees in radios and related
products.

In electronic tube manufacturing,
the six states accoumt for about
53,000 of the tube industry’s 71,000
employees or T4 percent. Of tele-
phone and telegraph firms, about
57,000 employees out of 65,000 total,
or 87 percent, are in these states.

» Change—Growth of the electron-
ics industry, even since 1954, is
changing its direction somewhat.

24

For some states the change has
been drastic.

In Arizona, the map shows not
one company classified by Census
in the electronics field in 1954. To-
day there are ten major electronics
firms in the state and a score of
smaller subcontractors. Much of
the growth has been due to the
establishment of Ft. Huachuca
Army Electronics Proving Ground.

Special weapons research centers
in New Mexico are fostering the
development of a small but growing
electronics industry. The map
shows that there were only 2 firms
there classified as electronic. To-
day there are over a dozen.

Financial Roundup

DozEN manufacturers in the elec-
tronics field that reported in the
past month on net profits showed
mixed results for the fiscal periods
indicated. Here are the results for
the 12 companies covered:

Company 1956 Net Profit 1955
ACF Industries 6m $3,758,407 $3,874,715
American Elect. 9m 242,425 177,317
Bendix Aviation

12m ... 24,278,263 25,888,599
Cook Electric 6m. 370,032 *50,840
Daystrom 9m .... 1,838,000 1,295,000
Emerson Radio

12m = ... .:zns 84,852 2,468,063
General Instrument

NS IR YTr " 337,146 241,994
National Research

2m AL 130,000 *337,000
ORRadio Industries

m .. 85,986 64,293
Topp Industries 9m 90,000
Packard-Bell 3m. . 259,950
Varian 3m ....... 226,000 80,000

* (loss)

Magnetron Research
Improves Cohos

New amplifier

effi-
ciency, aids in avoiding radar
interference

increases

A HIGH-POWERED broadband miero-
wave amplifier has resulted from
research by Raytheon on magne-
trons. Called the amplitron, the
new tube provides 800-kw peak
power output and has a pass band
of about 10 percent. It is said to
have efficiencies of 50 to 70 per-
cent.

» Need — Coherent moving-target
indicating systems (cohos) re-
quire that there be no change in
phase from one radar pulse to the
next. The output of a continuously
operating oscillator such as a kly-
stron can drive the amplitron,
which in turn radiates a pulse.
The phase of the echo is remem-
bered and compared with the
phase of future echoes. If there is
a difference, the target from which
the echo is received is moving.

> Interference—The amplitron is
also helpful in avoiding radar in-
terference. Because it will amplify
a broad band of frequencies with-
out mechanical or electrical ad-
justments, the frequency of an
oscillator operating into the ampli-
tron can be changed quickly to a
frequency where less interference
is encountered.

Testing new microwave amplifier tube
(Continued on page 26)
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OTHER PERKIN
STANDARD DC POWER SUPPLIES

28 Volt Models
I

AC Input I Ripple

Model Volts | Amps Reg. |
NOW...A MORE COMPACT " | o |
28-5VFM 0-32 Vv 5 z2542;)2<‘l, 115V 2%

28 VOLT, 100 AMPERE range) | 1pnase

100-125 V
1 28-10WX [24-32V| 10 + V2% 1 phase t 1%

105-125V
MR532-15A | 2-36V 15 +12% lphasel 1%

Dc F OWER SUFF I—% 28-15VFM | 032V | 15 | %?fé’{? sy | 5%
range 1 phase
| !
Meov | 032v | 25 | +1% y 11plh5avse | 1%

tubeless magnetic amplifier regulated

by 100-130V
\/ MR1040-30A| 540V | 30 | *=1% | 1phase | 1%

- e [ 100-125 |
28-30WXM [24.32V | 30 | 2% | lphase | 1%

2432V | [ 230 v+ l

24 to 32 Volts Adjustable Range...
IMMEDIATE DELIVERY! No tubes, moving

28-50WX 10% l 50 + 2% 3 phase 1%

MR2432- | 208,/230V*
100XA | 2432V | 100 | *¥2% 3phase | 1%

208/230V")

This power supply represents the latest parts or vibrating ! MR2432- p—
+ Y27

design thinking of the nation’s top contacts Mo 2432V} 290

P MR2432-
specialists in the field. Hundreds of 300 2432V | 300

1%

T
208,/230V*
+12% 3phasel 1%

l
|

these units are now in operation, t
. L MR2432- 208,230V*,
replacing generators and batteries in 4 500 2432V | 500 l 4+ 14% | 3 phase 1 19
electronic laboratories, industrial 1 10%. Also available in 460 V —10% AC input. Will be
plants, and military ground radar sys- supplied with 230 V input uriess otherwise specified.

tems, etc., where utmost reliability
and performance are essential. Over
15,000 Perkin power supply units are
in operation in industry today.

DIMENSIONS:

262" Lx17"D 7
X177 4. 1 E gl 6, 12, 115 Volit Models

[ | AC Input | Ripple
Model Volts l Amps Reg. (60 cps) T
6 | 95-130 V
6-5WX +10% 5 +1% 1 phase 1%
Additional g 6 | 95130 V
St i ti | ® 615WX | £10% | 15 +1% 1phase | 1%
pecifications: - =TT
Ripple: 1% RMS §-40WX | +10% 40 | 1% | lphase | 1%
AC Input: 208, 230 or 460V +10%, 3 phase, 60 cycles o3 2 | 95-130 v
B b as o v 1 > 12115WX | +10% | 15 +1% 1 phase 1%
ights Model !
Weight: 230 lbs. 4 i R . 115 95.130 V
MODEL NO. MR917-100XA — also available: specifications same S : o _MSSWK | +10%| 5 | £15% | lphase | 1%
as above except output of 9—17 volts DC. \ = 95-130 V
1 '."2_ MR15125-5 | 15.125 5 +1%t 1 phase 1% 14
When you require a power supply, SPECIFY PERKIN, ' 230/460T
for a wider range of standard models and immediate delivery from stock. '. 6125-25¢* [115.125| 25 |+1v2-4% | 3 phase | 5%
Wire factory collect for prices. For a prompt reply on your 1 **Germanium Rectifier Unit  ttincreases to 4% @ 15V.
application, write factory on your letterhead or contact I' tincreases to 2% @ 15V.
local representatives listed below. )
)
1 \x\ .
'y
PERKIN ENGINEERING CORPORATION ]
345 KANSAS STREET, EL SEGUNDO, CALIFORNIA ¢ OREGON 8-7215 f
Leader in Tubeless Magnetic Amplifier Regulation
New York Area: Sales and Warehousing: 1060 Broad St., Newark 2, N.J., MArket 3-1454
SALES OFFICES: Chicago: PA 5-6824 « Philadelphia: BR 5-2600 « Boston: MI 8-0756 = Albuquerque: 5-9632 ” o
Atlanta: EL 3020 e Charlotte: ED 2-7356 + Dallas: FO 8-8306 ¢ Denver: MA 3-0343 » Kansas City, Mo.: -xaw'
VA 1-5330 « Miami: MO 5-1563 ¢ Minneapolis: M! 4-7884 « Seattle: MO 4895 < St. Louis: PA 5-7701 S

Winston-Salem: 4-9750 » Canada: Agincourt, Ontario: AX 3-7011.
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| INDUSTRY REPORT — Continued

Radar-Computer
Finds Mortars

Enables counter-fire within sec-
onds. Set up from trailers in from
10 to 15 minutes

ArRMY Signal Corps and GE have
added an improved electronic com-
puter to a modified version of the
mobile radar equipment used in
the Korean fighting for locating
enemy mortars. Enemy position
can be pinpointed in seconds.

GE will begin an accelerated
manufacturing program to pro-
duce the first production models
early this year. Completion of the
order is expected by March, 1958,

Radar picks up enemy mortar shell in
flight, computer determines location of

mortar. New equipment is more com-
pact and accurate than gear used in
Korea

» How — Trajectory of enemy’s
mortar shell passing through the
radar beam is registered by blips
on the operator’s indicator screen.
Cross hairs lined up on the blips
provide a direct map coordinate
reading of the source of fire. Re-
layed to an artillery battery, this

information triggers immediate
counterattack.
Transportable on two small

trailers, the equipment, known as
AN/MPQ-4, can be set up in 10
to 15 minutes. It can be controlled
in the trailer or from a remote
position.

Impact point of the Army’s own
mortar shells can be read from the
equipment for correcting fire di-
rection.

26

INSPECTOR checks monochrome picture tubes at RCA plant as .

Envelope Sales Keep Growing

High volume of tube sales
in 1956 meant more business
for bulb companies

MORE tv picture tubes were sold
by tube makers in 1956 than in
any previous year. Cumulative
picture tube sales for 1956 totaled
10.9 million units valued at $196.2
million compared to 10.8 million
units valued at $209 million in
1955.

The number of receiving tubes
produced by the industry last year
was exceeded only by record sales
in 1955, Receiving tube sales
totaled 464.1 million units valued
at $374.1 million in 1956, compared
to 479.8 million units valued at
$358.1 million in 1955.

» Sules—General Electric has esti-
mated that about 14 million tv pic-
ture tubes will be sold in 1957. Of
these, 6.8 million will be for re-
placement. It also estimates that
receiving tube volume will reach
$400 million in 1957.

At an average tv bulb price of
about $8, next year’s sales in pic-
ture tubes could mean a dollar
volume of $112 million for en-
velope makers. However, glass
companies may never sell that
much because tube rebuilders will
take a sizable share of the market.

One glass maker estimates that
the rebuilt tube business now runs
at an annual volume of some 5 mil-
lion units, half of the business ac-
counted for by legitimate tube
manufacturers and the other half
by fringe operators that may not
label the tubes as rebuilts.

» Color—One of the new develop-
ments that may boost glass en-
velope sales substantially in 1957
is RCA’s recent adoption of an
all-glass envelope for its color tv
picture tube. It has used a metal
envelope manufactured by I-T-E
Circuit Breaker in Philadelphia.

RCA plans to produce the new
tube about midyear. The envelope
and a new technique of glass seal-
ing were developed by glass manu-
facturers working with the com-
pany. Price of the new tube will
be comparable to the present metal
envelope type. The problem of
sealing the faceplate and funnel in
the all-glass tube was solved
through use of a glass flux that
initially melts at relatively low
temperature but thereafter almost
assumes the qualities of the origi-
nal glass bulb.

» Deflection—Envelope makers are
moving into the 110-degree deflec-

tion tube field fast. An increasing
(Continued on page 28)
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... transistors can he 20-30 db less
noisy than low noise vacuum tubes?

These two companies use the new “hushed tran-
sistor” circuit in their most sensitive instruments.

---——'_‘

MiLLiVAC
3/ | ac vorimMer!
/ yepg mv-43 8 ser S

SENSITIVE Type MV - 45A
AC & DC TRANSISTOR
YOLTMETERS VOLTMETER
LOW NOISE
LOW DRIFT RaEE:
10 UV 2uVto | kY
FULL SCALE 2 cps to 150 KC

“Hushed Transistors” (having zero or reversed
collector junction voltage) exhibit noise voltages,
referred to their shorted input terminals, which
are at least 20 db lower than the noise voltages
of the finest low-noise vacuum tubes, available
today. In a direct coupled circuit they also have
less drift. Our new transistor voltmeters for AC
and DC have lowest ranges of 10 uV and highest
ranges of 1 kV full scale.

SENSITIVE Type VS - 64A
LOW NOISE
AC & DC AC-AMPLIFIER
Gain: 8 0 db
AMPLIFIERS Epsh == 0.45 oV
SINGLE & — 60 kc)
Range: 2 cps-180
PUSH . PULL ke.

The discovery of the principle of “Hushed
Transistor” operation by Dr. W. K. Volkers and
Mr., Norman E. Pedersen, which was first dis-
closed at the National Electronic Conference in
Chicago, a year ago, has led to the development
of pre-amplifiers for AC and DC which have less
than 500 muV RMS noise voltage, referred to
the shorted input terminals. These amplifiers
have been in production during the past 12
months and have given an excellent account of
themselves.

Visit Booths 3204-3206 IRE Show, N. Y. Coliseum.

® MILLIVAC

BOX 997, SCHENECTADY,N. Y.

INSTRUMENT CORP.

9 VOLKERS & SCHAFFER MrG. CORP.
Box 956, Schenectady, N. Y.

Want more information? Use post card on last page.
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INDUSTRY REPORT — Continved

Envelopes undergo life test at Corning
Glass

number of tv set makers have the
wide angle receivers on the mar-
ket. The bulbs are 8 inches shorter
than 90-degree bulbs and weigh
about five pounds less.

Corning Glass has two types of
110-degree 21-inch bulbs. One is
ready for production and the other
is being sampled to manufac-
turers. The company uses a proc-
ess for flame-proofing the bulbs
which substantially reduces ther-
mal shock breakage during evacu-
ation and other tube manufactur-
ing operations.

Cathode-ray tubes for radar are
also undergoing a change. The
tubes are now being made with
optical quality faceplates so that
glass imperfections cannot hide
small blips.

Stand-in For Atlas

High as o four-story building Lock-
heed’s three-stoge X-17 missile helps

solve problems that will orise when
ICBM’s reenter earth’s atmosphere

28

’ Apr.

Meetings Ahead

Feb. 27-28: Symposium On Nu-
clear Radiation Effects On
Semi-conductor Devices and
Materials, Advisory Group On
Electron Tubes, Western Un-
ionyAuditorium, New York,

March 11-15: 1957 Nuclear Con-
gress, EJC, Convention Hall,
Phila., Pa.

March 18-21: IRE National Con-
vention, Waldorf-Astoria Ho-
tel, New York Coliseum, New
York, N. Y.

March 18-21: Military Automa-
tion Show, Cancelled.

8-11: British Radio And
Electronic Component Show,
Grosvernor House and Park
Lake House, London, England.

Apr. 9-10: Annual Industrial
Electronics Educational Conf.,
IRE, Armour Research, Il
Institute of Technology, Chi-
cago, Il1.

Apr. 11-13: Southwest IRE Re-
gional Conference & Electron-
ies Show, Shamrock Hilton
Hotel, Houston, Texas.

Apr. 14-16: National Symposium
On Telemetering, IRE, Shera-
ton Hotel, Phila., Pa.

Apr. 23-25: International Sym-
posium On the Role of Solid
State Phenomena In Electrie
Circuits, IRE, Eng. Soc. Bldg.,
New York, N. Y.

Apr. 24-26: Seventh IRE Region
Technical Conference & Trade
Show, San Diego, Calif.

Industry Shorts

» Thirty-three
large-screen
have been
Co., pharmaceutical
turers, from GPL.

newly developed
projection tv units
acquired by Upjohn
manufac-

» New magnetic alloy, developed at
Bell Labs called Supermendur, has
high permeability and lower hy-
steresis losses at higher flux densi-
ties than any material heretofore
available, according to Bell.

» North American Philips Co. has
acquired about 2,000 U.S. patents
and 1,200 patent applications for-

Apr. 26-27: Eleventh Annual
Spring Technical Conference
On TV, IRE, Engineering So-
ciety Bldg., Cincinnati, Ohio.

Apr. 29-May 1: Third National
Flight Test Instrumentation
Symposium, ISA, Statler Ho-
tel, Los Angeles.

May 1-3: 1957 Electronic Com-
ponents Symposium, Morrison
Hotel, Chicago, I1l.

May 9-10: 1957 PGMTT Meet-
ing, Western Union Audito-
rium, New York, N. Y.

May 13-15: National Aero &
Navigational Electronics Con-
ference, IRE, Dayton, Ohio.

May 14-16: Industrial Nuclear
Technology Conference, ARF,
1ll. Tech, Nucleonics Maga-
zine, Museum of Science and
Industry, Chicago, Iil.

May 20-23: 1957 Electronic
Parts Distributors Show, Con-
rad Hilton Hotel, Chicago, Ill.

May 22-25: URSI Spring Meet-
ing, Hotel Willard, Washing-
ton, D. C.

May 27-29: 1957 National Tele-
metering Conference, AIEE,

ISA, IAS, Hotel Cortez, El
Paso, Texas.

June 6-7: First National Sym-
posium On Production Tech-
niques, IRE, Willard Hotel,
Washington, D. C.

Aug. 20-23: 1957 WESCON,
IRE, WCEMA, Cow Palace,
San Francisco, Calif.

merly held by the Hartford Na-
tional Bank and Trust Co. as
trustee. They cover inventions
made in the research labs of
Philips in Helland and other coun-
tries.

» Qutput of electronic equipment
in the capital goods field, by Brit-
ish firms in 1956, is expected to be
greater than that in the radio and
tv side of the industry, according
to Britain’s Radio Communication
and Electronic Engineering Asso-
ciation.

electronic
Puerto

» Plant for making
modules was opened in
Rico by Modular Systems.

March 1, 1957 — ELECTRONICS



... All Electronic High-Level Broad-Band
Sweeping Oscillator with MARKERS WHERE YOU WANT THEM!

Vari-Sweep
MODEL RADAR

£ A Van-Sweep With Markers
for Rapid, Accurate Alignment
of Radar IF's

MARKERS

* Variable—Birdie Pip Direct Reading Frequency
Dial 5-170 mc

* Crystal—11 Precise Markers, Individually
Switched—to Customers’ Specifications

SWEEP
* High Output—1.0 V rms Into 70 Ohms

* Wide Range—10-145 mc, All at Fundamental
e Constant Output—Fast-Acting A.G.C.

SPECIFICATIONS

bands. Calibrated to = 1.0% on separate di-
rect reading dial. 11 individually switched,
crystal-controlled, pulse-type marks over the
band width, providing separate and simulta-
neous operation.

Range: Fundamental frequency—10-145 me, con-
tinuously variable in 6 overlapping bands ac-
curately calibrated on a direct reading dial.

RF Output: 1.0 V rms into 70 ohms. Flat within
+ 0.5 db over widest sweep and tuning range.

ELECTRONICS — March 1, 1957

Sweep Width: Continuously variakle to 60% of
center frequency below 50 me, 30 me sweep
width above 50 me.

Sweep Rate: Variable around 60 eps. Also line
lock at 60 cps.

Markers: Variable, Birdie Pip type continuously
variable from 5 to 170 me in 6 overlapping

SAY

Attenvators: Switched 20, 10, and 3db plus con-
tinuously variable 6 db.

Marker Amplitude: Continuously variable zero to
10 V positive.

Power Supply: Electronically regulated 105 to 125
V AC. 50-60 cycles.

Price: $950.00 F.0.B. Plant

SEE US
AT THE IRE SHOW
BOOTHS 2608-09-10

ELECTRIC COMPANY

Dept. E-3, 14 Maple Avenue, Pine Brook, N. J. e

CAldwell 6-4000

Want more information? Use post card on last page.




Announcing

the Raytheon

—a new type of broadband,
high pouwer....... .

e The Amplitron is a new type of tube developed by
A Raytheon, capable of power amplification at micro-
'Y wave frequencies. Amplification is obtained over a
.

broad range of frequencies with no mechanical or
electrical adjustments required. This device is a
derivative of the magnetron and retains many of
its advantages—such as high operating efficiency,
construction simplicity, small size, light weight,
low operating voltage. Where efficiency counts in
high-power systems, the broadband Amplitron has
applications of major significance.

The Amplitron uses crossed electric and magnetic

fields, a reentrant beam produced by a magnetron-

AMPLITRON type cathode, and a non-reentrant broadband cir-
NMEICEL SEERATION [(RUESED) cuit matched at either end to external circuits.

ANODE VOLTAGE ....40 kV
ANODE CURRENT e 35 amps
PEAK POWER OUTPUT . .800 kw
AVERAGE POWER OUTPUT 1200 watts
EFFICIENCY . . 55%
OPERATING BAND (* 1 db) . - . 1225-1350Mc¢
PEAK POWER INPUT .80 kw
PHASE STABILITY

WITH ANODE CURRENT . 1°/amp

Want more information? Use post card on last page. March 1, 1957 — ELECTRONICS



AMPLITRON

cross-ﬁeld microwave ampliﬁer

ELECTRONICS — March 1, 1957

high efficiency

This amplifier has bandwidths of 107 with ~fh-
ciencies of 50-709% over the entire band. Varia-
tions in anode current or voltage have little effect
upon the total phase shift. This results in very low
phase pushing and excellent reproduction of the
inpul spectrum despite slow pulse rise time and
ripple. Because the device has low insertion loss,
duplexing may he accomplished at the input rather

than the output of the final rf amplifier.

The Amplitron is another example of Raytheon’s
unequalled leadership in microwave tubes. A lim-
ited quantity of preliminary literature will be

available shortly; to be sure of a copy, write now.

See 1t at the |.R.E.—Raytheon Booths 2611-14

Excellence in Electronics

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-02

Want more information? Use post card on last page.

Waltham 54, Massachusetts

*Raytheon Trademark

31



For all the stringent

requirements of

MIL-1-18057

; Silicone Rubber Sleeving

MIL-1-18057 is a functional type test — for Class H
Insulating Sleeving. It sets the standard for performance
of braided Fiberglas Silicone Elastomeric sleeving in
i electrical insulating systems subjected to high tempera-
tures and mechanical stress.

When you specify BH-1151 Fiberglas Silicone
Elastomeric Sleeving, it meets these high standards.
Supported by long record of service in both military
and industrial applications.

BH-1151 combines the superior qualities of Silicone
Elastomer — extreme low temperature and high
temperature flexibility, resistance to degradation when
exposed to high temperature, chemical inertness, and
resistance to crazing — with the support, resistance to
cut-through and dimensional stability offered by the
basic Fiberglas braid.

All of these properties are required by MIL-I-18057
and proof of BH-1151’s ability to meet these standards
is established by data obtained in each of the prescribed
test methods. These data sheets are available on request.

BeENTLEY, HARRIS MANUFACTURING CoO.
303 Barclay Street

CONSHOHOCKEN, Pa. TCELEPHONE: TAYLOR 8-0634

*BH Non-Fraying Fiberglas Sleevings are made by an exclusive
Bentley, Harris process (U.S. Pat. Nos. 2393530; 2647296 and
2647288). “Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp.
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For the most dependable printed circuits, you need
the high bond strength, workability, heat-resistance

of C-D-F DILECTO" METALBLAD LAMINATES

Gl
S s e

ity
. | 3 i
‘ P
E i
™
R ,n}

Printed circuits based on C-D-F materials are being used
with great success in military electronic equipment, commer-
cial television and radio sets, telcphone switchboards—even

sub-miniature radiosonde equipment and hearing aids.
Photos courtesy of Photocircuits, Inc., Glen Cove, N.Y.

HIGH BOND STRENGTH—C-D-F’s special adhesive for metal-
clad Dilecto bonds the copper foil to the plastic without affecting
the laminate’s superior electrical properties. Heat-resistance, dissi-
pation factor, dielectric constant, dielectric strength, and insulation
resistance of the Dilecto base remain unaffected. The closely-
bonded foil can be etched clecanly and dipped in hot solder to
450°F. for ten seconds with a guarantee of no blistering or separat-
ing. Metal-Clad Dilecto can be punched or machined either before
or after etching.

EXCELLENT WORKABILITY—On all four Dilecto metal-clad
grades, you can solder, punch, saw, and assemble components
either by hand or automatically. Thanks to the inherently superior
workability of the plastics laminate over that of ceramic-type
malterials, Dilecto can be dropped, jammed into tight chassis, and
otherwise treated roughly on the assembly line and in service.

HIGH HEAT-RESISTANCE —Mctal-Clad Dilecto Laminates are
made of phenolic, epoxy, or Teflon* resin for various conditions
of service and assembly, and have either cellulosic paper or woven
glass-fabric base. All are ideally suited to printed- -circuit applica-
tions in which heat-dissipation is a major problem. Continuous
exposure to high ambient operating temperatures in enclosed clec-
tronic equipment has no significant effects on Dilecto’s electrical
and physical properties.

UNLOAD YOUR HEADACHE HERE! C-D-F, a big, reliable
source of supply, can help you get the most for your printed-circuit
money by reducing rejects, lowering fabrication costs, assuring
dependable quality every time. Send us your print or problem, and
we'll gladly supply appropriate test samples free. See our catalog
in the Product Design File (Sweet's) or send for the new 20-page
Dilecto catalog. Let your nearby C-D-F sales engineer (listed in
Sweet’s) help you right from the design stage!

TYPICAL PROPERTY VALUES
Copper-Clad Copper-Clad Copper-Clad Copper-Clad
PHENOLIC PHENOLIC EPOXY TEFLON*
- (Grade XXXP-26) (Grade XXXP-28) (Grade GB-181E) (Grade GB-112T)
BOND STRENGTH--0.0014" foil
(Lbs. reqd. to separate 1” Ttoll 5t9 8t012 4t08
| width of foil from laminate) -
MAXIMUM CONTINUOUS
OPERATING TEMP. (Deg. C.) i 120 120 150 o
DIELECTRIC STRENGTH
 (Maximum voltage per mil.) 800 800 650 R 700
INSULATION RESISTANCE (Megohms)

96 hrs. at 35° C. &90% RH 50,000 25,000 20,000 Over 106 megohms
 DIELECTRIC CONSTANT 106 Cycles 420 4.20 4.54 2.85
DISSIPATION FACTOR 106 Cycles 0.026 0.052 0.018 0.0006

ARC-RESISTANCE (Seconds) 10 - 5 ) 120 180
TENSILE STRENGTH (psi.) 18,000 x 13,000 12,000 x 10,000 48,000 x 44_,000 23 000 x 21, 000
FLEXURAL STRENGTH (psi.) 21,000 x 18,000 18,000 x 16,000 65,000 x 55,000 13,000 x 11,000
1Z0D IMPACT STRENGTH edgewise

 (f. Ibs. per inch of notch) 0.4910;35 0.40 x 0.35 13.5x11.5 6.0x5.0
(Cgi\{l)PRESSIVE STRENGTH flatwise 28,000 22,000 62,000 20,000

"~ Medium- weave—-_ ?iﬁ—weave,
BASE MATERIAL OF LAMINATE Cotton rag paper Cotton rag paper medium- welght medium-weight

I . 7 glass cloth glass cloth

COLOR OF UNCLAD LAMINATE | Natural greenish Natural Brown Natural Natural
All these standard grades are available with 0.0014", 0.0028"*, 0.0042"", or thicker electrolytic or rolted copper foil
on one or bogh surfaces. Other metal foils and other resin-and-base combinations can be supplied on special order.

*duPont Trademark
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NEWARK 16, DELAWARE

Want more information? Use post card on last page.

» CONTINENTAL DIAMOND FIBRE

CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC.
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Direct Reading
Spectrum Analyzer

fO® e visual frequency calibration — high resolution
© Leakage and interference measurements

® Standing wave measurements

® Pulse modulation analysis

The BASIC SCOPE
for VISUAL
MICROWAVE

tnpat Impecance: 50 ohms—nominal
Overall Gair: 120 db

Inp st Power: 400 Watts

Sensitivity: {minimum discernible signaly
STU-1: 10-490 mcs—89 dbm

400-_,000 mcs—84 dbm

SPECIFICATIONS

Model No. Equipment
Model Du........ Spectrum Display and Power Unit
Model STU-1... RF Tuning Unit 10-1,000 mc.
Model STU-2A. RF Tuning Unit 910-4, 560 mc.

Model STU-3A. RF Tuning Unit 4,370-22,000 mc. STU-2A: 910-2,200 mcs—87 dbm
Mode! STU-4... RF Tuning Unit 21,000-33,000 mc. 1,830-4,560 mcs—77 dbm
Mode! STU-5... RF Tuning Unit 33,000-44,000 mc. STU-3A: 4,370-10,920 mcs—75 dbm

8,980-22,000 mcs—60 dbm

Frequency Range: 10 mc to 44,000 mc.
STU-4: 21,000-33,000 mcs—55 dbm

Frequency Accuracy: 1%

Resolution: 25 kc. STU-5: 33,080-44.000 mcs—45 dbm
Frequency Dispersion: Electronically controlled, Attenuatiom
continually adjustable from 400 kc to 25 mc RF internal 100 db continuously variable
per one screen diameter (horizontal expansion {STU-1, STU-2A, STU-3A)
to 20 kc per inch) IF 60 db continuously variable

Frequency differences as small as 40 kc measurable by means of variable frequency marker with adjustable amplitude,
Portable and completely seif-contained.
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Broadband 10-44,000 mo

Now, the Polarad Model TSA Spectrum Analyzer provides the same visual advantages for
microwave testing as the standard oscilloscope accomplishes for low frequency signals. This is
a “must” instrument for microwave work! It displays with high sensitivity on a bright easily
defined CRT, pulse modulation components, frequency differences, attenuation and band width
characteristics, leakage detection, radiation and interference signals, and VSWR information.

This is visual instrumentation—it provides immediate and complete
information because of the high resolution obtainable.

Frequencies are read directly on the linear dial with 1% accuracy as the set is tuned.
Maximum reliability and long life are assured through use of non-contacting oscillator plungers.
A variable frequency marker with both frequency and amplitude adjustable is orovided.

Write today—directly to Polarad, or your nearest Polarad representative—to find out how the
Model TSA Spectrum Analyzer can speed your research and solve your microwave measurement
and testing problems.

Write for your copy of the Polarad “Handbook of Spectrum Analyzer Techniques”.
50c per copy. Includes discussion of Spectrum Analyzer operation,
applications and formulae for-analysis technigues.

For private demonstratian

without cbligaticn
AVAILABLE ON EQUIPMENT LEASE PLAN ask for the

IELD MAINTENANCE SERVICE AVAILABLE
THROUGHOUT THE COUNTRY

; MOBILE FIELD DEMONSTRATOR

,

to stop
at your plant

el UL ) ELECTRONICS CORPORATION
» A .
O Ve g hanitat 43-20 34th Street, Long Island City 1, N. Y.
REPRESENTATIVES: Albany, Albuquerque, Atfanta, Baltimore, Boston, Chicago, Cleveland, Dayton, Denver, Englewood, Fort Worth, Kansas City, Los Angelas, New York,

Philadelphia, Portland, Rochester, St. Louis, San Francisco, Schenectady, Stamford, Syracuse, Washington, D. C., Winston-Salem, Canada: Arnprior, Ontario.
Resident Representatives in Principal Foreign Cities

[
w

ELECTRONICS — March 1, 1957 Want more information? Use post card on last page.



<8 A

SCHEMATIC DIAGRAM OF SOLA CIRCUIT modified to supply regulated
plate and filament voltages. Regulation on one stepped-up output and two

stepped-down outputs is within =3% for input variations of =13%. Other
units available regulate as close as =17, for input. variations of %

*+15%,.

YOU GET VOLTAGE REGULATION AND M FROM A SOLA:
Closely Regulated Voltage Plus
Transformer Step-Up or Step-Down with
Sola Constant Voltage Transformers

Today’s complex electrical and electronic equipment,
with its narrow limits for adequate performance, makes
a fixed level of input voltage virtually essential. There
are many fine voltage regulators available for this duty
alone. However, the Sola Constant Voltage Transformer
delivers one-to-one, stepped-up, or stepped-down volt-
ages closely regulated. One Sola unit may replace both
voltage-regulating circuit or component, and conven-
tional power transformer.

The Sola Constant Voltage Transformer is a static-

TRANSFORMERS

magnetic voltage regulator. It offers many important
advantages over other stabilizers which depend solely
upon saturation of core materials for their regulating
action; or electronic types employing tubes.

To meet the exact requirements of many load devices
or service conditions, Sola voltage regulators are avail-
able in stock models, or custom designs in production
quantities. Your Sola representative will he happy to
provide you with information on their feasibility for your
particular application.

Write for Bulletin 7C-CV-170
SOLA ELECIRIC CO.
4633 W. 16th Street
Chicago 50, Illinois

‘CONSTANT VOLTAGE TRANSFORMERS e FLUORESCENT LIGHTING BALLASTS e MERCURY VAPOR LIGHTING TRANSFORMERS
SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, lllinois, Blshop 2-1414 e NEW YORK 35: 103 E. 125th St TRafalgar 6-6464
PHILADELPHIA: Commercial Trust Bldg., Rlttenhouse 6-4988 e BOSTON: 272 Centre Street, Newton 58, Mass., Blgelow 4.3354 e CLEVELAND 15:
1836 Euclid Ave., PRospect 1-6400 ® KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382 e LOS ANGELES 23: 3138 E. Olympic 8lvd., ANgelus
9.9431 ® SOLA ELECTRIC (CANADA) LTD., TORONTO 17, ONTARIO: 102 Laird Drive, Mayfair 4554 e Representatives in Other Principal Cities

36 Want more information? Use post card on last page.
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Waldes Truarc Retaining Rings Eliminate Mu:;ining |
and Parts—Cut Assembly Time on Drill and Tapper .

(\g‘ @

Beco Model 410 Drill and Tapper

The Batchelder Engineering Co., Inc., Springfield, Vermont uses
4 different sizes of 2 different type Waldes Truarc rings in
their new BECO Model 410 Automatic Drill and Tapper. Truarc
rings speed assembly, reduce machining, improve design.

Bell Crank Pivot Assembly

Truarc Rings (Series 5100) in Bell Crank Pivot assembly per-
mit grease hole not possible with cotter pin fastener. Use of
nuts would have increased machining and assembly costs
considerably.

Whatever you make, there’s a Waldes Truarc Re-
taining Ring designed to improve your product...to
save you material, machining and labor costs. They're
quick and easy to assemble and disassemble, and they
do a better job of holding parts together. Truarc rings
are precision engineered and precision made, quality
controlied from raw material to finished ring.

36 functionally different types...as many as 97

ALTERNATE DESIGN TRUARC DESIGN

Clamp Cylinder Rod Stop Assembly

Truarc “E” Rings (Series 5133) replace stop nuts in the Clamp
Cylinder assembly. They eliminate need for threading 2 rods
_.the danger of cross-threading nuts...and costly rejects.
Truarc Rings cut assembly time and cost.

TRUARC DESIGN

Hopper Cylinder Anchor Pin Assembly

2 Truarc Rings (Series 5100) secure and position end of verti-
cal air cylinder. Rings eliminate extra cost of machining 3-
diameter pin, threading and undercutting .. plus nut and
washer. Assembly is quick and sure.

different sizes within a type...5 metal specifications
and 14 different finishes. Truarc rings are available from
90 stocking points throughout the U. 5. A. and Canada.

More than 30 engineering-minded factory repre-
sentatives and 700 field men are available to you on
call. Send us your blueprints today...let our Truarc
engineers help you solve design, assembly and pro-
duction problems...without obligation.

For precision internal grooving and undercutting .. . Waldes Truarc Grooving Tool!

2 WALDES

. TRUARC

o
‘_’.;7\ RETAINING RINGS
— l:..-- WALDES KOHINOOR, INC.

> U 47-16 AUSTEL PLACE, L.1.C. 1, N. Y.

30 T8 G e LR T i Mt s ot s

I Waldes Kohinoor, Inc., 47-16 Austel Place, L. . C. 1, N.Y. I
t Please send the new supplement No. 1 which i
| brings Truarc Catalog RR 9-52 up to date |
| (Please print} [
| Name l
I Title |
= Company |
I Business Address II
| City Zone _.State |
T IS LSV N L

WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Appticators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426,
2.411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803, 2,491,306; 2,491,310; 2,509,081;
2.544.,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries.
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LOADING ERROR
SOLVED BY BORG

Loading error, an important considera-
tion in many potentiometer applications,
has been solved by Borg.

LOADING ERROR DEFINED

Loading error is caused by current flow
through the contact arm to a finite value
of resistance (RL) connected to the output
terminals of the pot. Ratio of total re-
sistance of the pot to the load resistance
determines the linearity error caused by
the load. (Fig. 2).

—

THIS POT LA : ® oeteeton
CORRECTED | ¢ VAN AXB:C
FOR 1001 T.» Yt :
LOAD [ i 5

1000 @Btooooo 6 20000

DIAL READS  DIAL READS  DIAL READS

0.00-1000 0.00-10.00  00.0-100.0

(A)

THESE TWO POTS ARE GANGED
8 PHASED OVER ENTIRE RANGE

s
4 NULL
I»DETECTOR
Al /sc A=J§
cs A
| -~
|

100 000

THIS POT
CORRECTED
FOR 100:1
LOAD =

1000 20000
DIAL READS DIAL READS
0.00- 10.00 00.0-100.0

(8)

Fig. 1 —Electronic slide rule for multiplication (A)
and for squares and square roots (B).

THE ELECTRONIC
SLIDE RULE

Electronic slide rule. (Fig. 1) was designed
to illustrate this correction method in an
actual application. It is not possible with-
out two features found only in Borg's
900 Series. accurate load correction over
the entire range of 0 to 1009, in pot A,
and absolute linearity on all pots. The
ganged assembly of pots A and B shown

in (B) phased over entire range, illus-I

trates another valuable feature of the Borg
900 Series Micropot Potentiometer.

|

|- — — — — — - - -
UNLOADED OUTPUT /
| WITH COMPENSATED
| DRIVER ~ o
! -
w |
© LOADED 3
hd “~ OUTPUT " Ro 1008
= i WITHOUT o
g (| COMPENSATION
= LOADED OUTPUT
e WITH COMPENSATION
| 3/
‘ b——— SHAFT POSITION —— ]

Fig. 2—Series resistance adjustment to minimize
loading error,

PARTIAL REMEDIES

Fig. 2 shows a restriction of the usable
portion of the pot to the relatively flat
portion of the curve. This requites trim-

BORG EQUIPMENT DIVISION

THE GEORGE W. BORG CORPORATION

JANESYILLE,

38

e |

O |— = — — e —

UNLOADED '

OUTPUT

WITH Rp on
f 3
5 Rot g [T
o + &
<
- LOADED R
° SOUTPUT
> WITHOUT Ry 4 L
5 LOADED o
= OUTPUT
5 WITH Rp
(=]

fe——— SHAFT POSITION — |

Fig. 3—Preloading to minimize loading error.

ming resistors and at best makes use of
less than 24 of the total rotation.
Another method is to tap the resistance

WISCONSIN

Waunt more information? Use post card on last page.

ELECTRONIC SLIDE RULE ILLUSTRATES
SUPERIORITY OF BORG MICROPOTS

wire at the point of maximum load error
and make straight line approximations
by use of a padding resistor (RP), Fig. 3.
Load error is not entirely climinated and
the cost of the tap, selection and installa.
tion of the trimmer, is substantial.

THE BORG METHOD

The Borg method of eliminating load
error is made possible by the design of
the Borg 900 Series Micropot. Loading
error correction is built into the potenti-
ometer by means of an integral nonlinear
actuator contact drive. It is computed to
introduce motion equal in magnitude and
opposite in sign to the error of a given
load ratio. (Fig. 4).

This method provides accurate load cor-
rection over the entire range of 0 to 1009,
without trimming or tapping. Dual cor-
rection can be made when the application
requires positive and negative values from
a center tap.

UNLOADED LOADED
OUTPUT\.>/ ~ ouTPUT
/ aRr
) em —AY

A\

OUTPUT VOLTAGE —» g:

A

| SHAFT POSITION ——=

Fig. 4—Compensated drive to offset loading error,
100:1 ratio.

BORG 900 SERIES
MICROPOTS ACHIEVE
OPTIMUM PERFORMANCE

Borg has designed the 900 Series to
achieve optimum electrical and mechanical
performance and to meet the most severe
environmental conditions while present-
ing to the equipment designer ahighly flex.
ible unit to fill a vast range of applications.

Write for complete engineering data
Catalog BED-A56

March 1, 1957 — ELECTRONICS



Square RE-USABLE Metdl

Pad-Kaging Containers
N———

s

ELIMINATE ety o

handling and storage problems)

REDU CE stipping

weights and cubic footage™ —

These RE-USABLE Metal Pad-Kaging Containers were developed
by PETERS-DALTON for the U.S. Armed Forces. They have been
approved and are in use for shipping and storing innumerable
items.

P.D Containers eliminate the storing of many cumbersome and highly
inflammable materials—they also eliminate the excess labor usually required
in packaging such items as delicate radar instruments., Older methods
caused finished packages to be heavy and bulky. They were susceptible
to breakage and penetration to moisture and fungus. They were wasteful
because of their excessive use of man-hours and materials, culminated by
the eventual scrapping of the expensive packaging. Also, when reshipping
was required, old fashioned containers after having once been opened, Materials formerly used in pack-
were seldom satisfactory for adequate repackaging of the materials — aging one light military electronic
erdangering them to damage while in transit. These inadequacies and
limitations have been virtually eliminated through P-D RE-USABLE Metal
Shipping Containers,

* * *

Features include: Lightness: Completed packs weigh far less than older
style types. Compactness: The P-D RE-USABLE Metal Containers fre-
quently save more than 50% of cubic footage. Economy: Material and
man-hour outlays for packaging are reduced 25%.

Special Features: Containers are equipped with air fill valves to
eliminate dangers of fungus or moisture and dial type humidity
indicators. Drop handles furnished for containers weighing less than
200 Ibs.—heavier containers have been designed for fork truck lifting.
Extremely simple to close, only ordinary bolts (4 on the smallest con-
tainer to 14 on the largest) are required; the simplest of hand tools
perform the closing or opening operations. Optional: Pressure relief
valves to equalize inside to outside pressures.

* * *

These RE-USABLE Metal Containers were manufactured by PETERS-DALTON
for items ranging from aircraft engines, electronic parts, to large A-N con-
tainers in all types and sizes for shipping purposes. Complete engineering
and manufacturing facilities are at your disposal for design, testing and
fabricating. We'll be glad to tell you more—just write, wire or phone.

STEEL SHIPPING CONTAINER DIVISION

mHydro-WhM Point Spray Booths
Dindusteiol Washing Equipment P-D Re-Usable Container ready to
D . @Orving ond Boking Ovens be closed and sealed. Note tha

@Hydro-Whirl Dust Collecting Systems simplicity of design.
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R ACCURATE MEASUREMENT OF

FO

STANDARD

ELECTRIC

TIME COMPANY
Springfield 2
Massachusetts

40 Want more information? Use post card on last page.
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PRACTICALLY ALL Representative Manufacturing, Processing and Research Plants
USE STANDARD PRECISION TIMERS

-At one of the world's

largest automotive
manufacturers — tim-
ing test action in auto-
matic transmission re-
search.

It is our frank belief
that literally hundreds
of concerns have not
yet scratched the sur-
face of usefulness to
which Standard Pre-
cision Timers can be
put to work in their
plants.

For Glenn L. Martin
Co.'s Gunnery Trainer
— in 12-channel Play-
back System designed
by Cook Research Lab-
oratories.

World's most accurate and
rugged time measuring instru-
ment. Built in many different
and advanced designs to
meet practically every need
of precision time measure-
ment, Requires minimum main-
tenance.

Synchronous motor drive. Elec-
tric clutch controlled by man-
val switch, automatic switch or
output of electronic tubes.
Manual or electric zero reset.

At Bendix — Westing-
house Research Dept.
laboratories — meas-
uring brake applica-
tion and release time
to 1/100th of a
second.

Divisiomns

$-100
5-60
SM-60
$-10

1/5 sec.
1/5 sec.
1/100 riin.
1/Y0 sex.
$-6 1/1000 snin.

51 1/100 sac.

MST
‘MST-500

1/1000 sec.
1/1000 seg.

At Eastman Kodak Co.
— timing photo cell
controlled exposures
in automatic photo
printing machine.

At Yucca Pass, Nevada
Proving Grounds —
helping maintain
split-second control of
atomic bomb tests.

Totalizes

6000 sec.
60 min.
60 min,
1000 sec.
10 min.
60 sec.
.360 sec.
30 sec.

We suggest you check your requirements for Sandard Timers and
other products ioday. Your order or inquiry will receive prompt
attention.

ELECTRONICS — March 1, 1957
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+.1 sex.
=+.1 sec.
=+.002 min,
+.02 :ec.
=+.000R2 min,
+.01 rec.
+.007 sec.
+:.002sec.
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At American Brass Co.
— indicating metal-
lurgical analysis in Di-
rect Reading Spectro-
scope devel-
oped by Baird
Associates.

At  General Electric
Co. — Trumbull Divi-
sion — measuring op-
erating time of circuit
breakers.

In Bell Telephone of-
fices throughout the
U. S. — timing ele-
ments required to com-
plete telephone con-
nections.

L\

=l
“ R0
| &

-1 e
o

SEND TODAY for Bulletin #198 describing
entire line with pcrtial list of thousands of cus-
tomers, and summary of some of the most fre-
quent {and some of the most unusual) ways
they use STANDARD ELECTRIC TIMERS.

The STANDARD ELECTRIC TIME Co.
97 Logan St., Springfield 2, Mass.

Please send Bulletin 198 describing your line
of instruments for measuring elapsed time as

close as 0.001 seconds.

FRECISION [PME%S and IACHOMETERS e o R W e ooy vemm ceed G BN MW MRS A GEG Em S foR

Want mcre information? Use post card on last page.
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TWIST WIRES . . .

New Analac* film-insulated, solderable magnet wire can
be used similarly to Formvar or Plain Enamel—except that
it is soldernble without stripping!

Soldering by dipping, iron or gun produces a perfect
joint—in just one second in finer sizes—without prior re-
moval ol the insulation. Analac reduces labor, saves time
and maney wherever many soldered connections are
made, or where small diameter wire makes other means
of insulation removal hazardous 1o the insulation or wire.

Not only this, Analac has the excellent abrasion re-
sistance and other good mechanical properties of the
enamel wire youre now using. It handles readily, per-

%

DIP IN SOLDER . . .

Anaconda announces Analac an improved

forms well in high-speed winding.

Analac is colored a bright red with stable dye used
many years for identical applications—making it highly
visible even in finest sizes. This helps operators feel more
secure, results in higher quality work. tinctive color
simplifies its identification, too, from nonsolderable wires.

Analac is available in an exceptionally large range of
sizes. The Man from Anaconda will be glad to give you
more information and help with a production run in your
plant. See “Anaconda” in your phone book—in most prin-
cipal cities—or write: Anaconda Wire & Cable Company,
Magnet Wire Headquarters, Muskegon, Micligan.

*Reg. U. S§. Fat. Off. 57398




JOINT IS COMPLETED WITHOUT

STRIPPING WIRE with Analuc wire dipped in
a 50-50 tin-lead sokler at 360°C (G680°F). The insulation is
removed at the temperature of molten solder.

solderable magnet wire

STRONG JOINTS—us slrorZ as the same joir s male
in bare copper wire—uz prxlucad. Here in laooratory
® test, join: holds under high stress.

3 ; f TN :
\ K ¥ - .
L = &2. ‘ '».-3 AN E_ S ::.5.- é‘ & . ™ o
2 EXCELLENT ABRASION RESISTANCE of Znaluc is

shown ir this test. It 1as e same Oigh windability
& pormally associated with Fowmnvar. Plun Luamel.
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e
-

G
e
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MOLDEC-PLASTIC CASES detiznec. anc devel-
oped by anaconda—prorect «pools of Analac frem danm-
age during shippinz. Fesult: no brezks due to bent
spools.
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See the Man from
®
ANACONDA
for ready-to-solder

Analac
magnet wire

ANACONDA WIRE & CABLE COMPANY
Magn:- Wire Headquarters,
Muskegon, Michigan.

Pleas= send n e catalog Z-93A on
Analee ready-to-solder me gnet wire.

WAME & TITLE. .. ..o oottt iie e e ceeanenes
NEW CATALOG OB ANALAC COMPANY . .ot e e e i e
Yours for the asking. ADDREES . . oot ottt e e ens

Mail coupon

tor your cepy. CITY, ZONE, STATE. . o0\v vt cerivnees coeeaannnnan



LINDE SAPRCIIRE. ..
SHAPED TO YOUR

Singlemurystal sapphire is produced by LINDE
in many shapes for a wide variety of applica-
tions. Common shapes include windows, balls,
rods, and tubes. Special shapes are supplied
to order.

LINDE sapphire is transparent, non-porous,
and has excellent ulira-violet and infra-red
transmission characteristics. Infra-red trans-
mission is 92% at 3 microns, 50% at 6 microns

(1 mm thickness). Typical uses are as win-
dows, spacers, and supports in electronic
tubes; for light pipes; and for ultra-violet and
infra-red devices. High- and low-temperature
seals can be made to metals as well as to glass
and ceramics. Inquiries regarding mechani-
cal, optical, thermal, and electrical properties
of LINDE sapphire are invited. Write Crystal
Products, Dept. BD-3.

LINDE AIR PRODUCTS COMPANY

Trade-Mach

A Division of Union Carbide and Carbon Corporation
30 East 42nd Street [T[H8 New York 17, New York

In Canada : Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto

The term ““Linde’’ is a registered trade-mark of Union Carbide and Carbon Corporation.

Want more information? Use post card on last page.

Visit us in Booth Ne. 3826
at the I.R.E. Show, Merch 18-21
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for KAY LAB products

The same company, the
same engineering and
manufacturing facilities,
the same world-wide
staff of field engineers,
but a new name more

descriptive of the Com-

pany and its products.

LOOK FOR KINTEL ON:

ok

— e — - ——

UNIVERSAL DC INDUSTRIAL TELEVISION MICROVOLT LEVEL BROADCAST TELEVISION ABSOLUTE DC POWER
MICROVOLTMETERS EQUIPMENT BROADBAND DC EQUIPMENT SUPPLIES AND
AMPLIFIERS METER CALIBRATORS

On these and many other electronic products the name KINTEL means outstanding instruments and television equipment.

Representatives in all major cities _ . )
! ! Write, wire, phone today for demonstration

[ KAY LAB | ELECTRONICS FOR COMMUNICATION + MEASUREMENT + CONTROL

S725 KEARNY ViLLA ROAD  SaN DIEGO 11, CALIFORNIA - BROWNING 7-6700

46 Want more information? Use post card on last page. March 1, 1957 — ELECTRONICS



FOR DRIFT=-FREE DC INSTRUMENTATION—

+ 2 YV DRIFT .

= TN
INTEGRAL POWER SUPPLY he e I
i
HIGH OUTPUT LEVEL o ...
EXTREMELY LOW NOISE : "":i: (a0 - carroan il

BROAD BANDWIDTH o T T ol ; r

10 ACCURATE GAIN RANGES

HIGH INPUT IMPEDANCE

The KINTEL Model 111 amplifier provides maximum stability and the lowest drift of any commercially available broadband d-c amplifier. It is the end
result of years of research in the field of chopper stabilized broadband d-c amplifiers. Thousands of KINTEL amplifiers are in caily Lse.

The Model 111 incorporates KINTEL's proven chopper amplifier circuitry and provides ten extremely precise, fzedback controlled gain ranges.
Several feedback loops assure high accuracy, stability and uniform frequency response. The ¢ompletely new and unigLe circuit provides rapid recovery
from severe overloading and unsurpassed dynamic performance — unaffected by load or gain -changes.

The Model 111 is available in a single-unit cabinet or in a six-unit rack-mountable module. The amplifiers are extremely compac:; the six-unit module
occupies only a 19-inch rack width.

APPLICATIONS : The Mode! 111 is ideal for permanemt low level d-c instrumentation, telemetering, oras a strain gage amplifier, tranzducer amplifier,
scopz preamplifier, recorder driver amplifier, or gen2ral purpose laboratory amplifier.

SPECIFICATIONS

GAN ol b A0 1 AT B 0, 20, 30, 50, 70, 10G, 200, 300, Power Requirements .

500, 700, 1000 Amglnﬁer E 117 V — 60 cycles — 70 VA
Gain Accuracy ... ... 1% DC to 2 KC Cabinet ... ... o 117 V— 60 cycles — 15 VA
Input Impedance .. .. 100,000 2 6 Unit Rack Adaptor 117 V — 60 cycles — 45 VA
Output Capability at DC 0 to = 35 V where Ri. > 1000 2 Dimensions: Amplifier Unit 278" wide, 7%s" high, 14%6" deep

0to * 40 MA where RL is 10 to 400 @ Rack Adaptor for 6 Units. .. 197 wide, 8% high, 181" deep
Qutput Impedance . ... Less than 1 Q in series with 25 uh Net Weight — Amplifier 11 pounds
Equivalent Input Dnft . . = 2 pv with regulated line PRICE: Amplifier Uni
Equivalent Input Noise . O to 3 cps, less than 5 uv peak to peak : Amplifier Unit. .. 3. 3 $550.00

0 to 750 cps, less than 5 uv RMS 19-inch Rack Adaptor for 6

0 to 50 kc, less than 12 uv RMS amplifier (with fans and connectorc) 200.00
Chopper Intermodulation Less than 0.1% Cabinet for single amplifier
Linearity ......... Betterthan0.1% to 2 KC (with fan and connector)
Frequency Response . . 3% (0.3 db) DC to 10 KC, is available. )

less than 3 db down at 40 KC

WW;W%
£ / wy. ] -j [ 4[\

o, Sttt * 1T o
sTABILITY S| W%‘/

WITH CHOPPER AMPLIFIERS

[ KAY LAB
Representatives in all major cities.

5725 KEARNY VILLA ROAD.SAN DIEGO 11, CALIFORNIA-BROWNING 7-6700,
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Intercommunications systems in
the Statler Hilton in Dallas,
and other leading hotels

with intercommunications
systems, are wired by Belden.

7 1 2
e :

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

10-8

Magnet Wire ¢ Lead and Fixture Wire ¢ Power Supply Cords, Cord Sets and Portable Cord e Aircraft Wires
Welding Cable * Electrical Household Cords * Electronic Wires * Aufomotive Wire and Cable

SR
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CIRCUIT BREAKER CLOSING
ARC FURNACES
D-C MOTOR ARMATURE SUPPLIES
CATHODIC PROTECTION

MERCURY ARC RECTIFIER
EXCITATION SUPPLIES

HIGH VOLTAGE TRANSMITTER
PLATE SUPPLIES

AIRCRAFT POWER SUPPLIES
WELDING EQUIPMENT
MAGNETIC CLUTCH EXCITATION

AND MANY, MANY OTHERS . . .

ELECTRIC

TRANSISTORS

FOR ALL MARKETS IN
THE ELECTRONICS INDUSTRY

ENTERTAINMENT

INDUSTRIAL

COMPUTER

MILITARY




PNP

2N186
IN186A B B N 1 . B
i 2N187 B - | B
 2NIB7A B ~ 2N319 | - |
2N188 B B B - ]
= AUDIO PNP i 2N188A 2N320 ]
uZJ ~_2N190 ] ~2N322 | il } B
s 2N191 2N323 S N i - B
2N192 2N324
Z ~ 2n2417 _“fi - ] i e L B
g 2N241A 2N321 I B
b= 2N265 - ] B N, — - )
5 *For new PNP I R B B -
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Z _ - = wm—ome — e — = == . 1 .
w 2N168A 2N164A
B "L 2N169 2N165
IF NPN 2INT69A I
il 2N292 2N313
I S 20 S O L =1 a—m
2N293 2N314
TETRODE NPN 3N31(formerly 2J.7-3)
2N43 . - — M _ = = . | B
2N43A
_ ENGd I I N | o | I B =
AUDIO PNP 4JD1A17
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DCTL 4)D4A3
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The specification and rating data presented
on the five preceding pages have been con-
densed to cover but a few basic design re-
quirements. Detailed information concerning
General Electric’s full line of transistors and
rectifiers may be obtained by contacting your
nearest G-E Semiconductor Products district

representative or by writing to:

GENERAL ELECTRIC COMPANY
Semiconductor Products Department

Electronics Park, Syracuse, New York

When writing for information, please specify
by publication numbers the material desired.

TRANSISTORS

ENTERTAINMENT ENTERTAINMENT
2N186 thru 2N192 (PNP) . _.ECG-144 2N165 (NPN) ECG-197
2N241A (PNP) . S 08 ECG-170 2N313 and 2N314 (NPN) _ECG-198
2N265 (PNP) - ECG-171 INDUSTRIAL/COMPUTER/MILITARY
2N319 (PNP) o ECG-206 2N43 (PNP) __ECG-20B
2N320 (PNP) . ECG-207 2N43A (PNP) — . ECG-76
2N32F (PNP) . . ECG-208 4JDTA17 (PNP) . ECG-117
2N322 (PNP) ECG-209 2N44 (PNP) . ECG-21B
2N323 (PNP) ECG-210 2N45 (PNP) . . ECG-22B
2N324 (PNP) ECG-21 2N123 (PNP) . _ECG-100
2N168A (NPN) -.ECG-190 2N167 (NPN) ECG-119
2N169A (NPN) ECG-191 2N78 (NPN) . _ECG-78A
2N292 and 2N293 (NPN) . ECG-192 Symmetrical Switching Transistor
2N164A (NPN) e s .ECG-196 (PNP) . ECG-204
RECTIFIERS
Germanium Diffused Junction . ECG-59 Germanium Medium Current  ECG-152
Germanium Stacks ... ECG-53B Silicon Low Current . .. .ECG-134A
Germanium High Temperature Silicon High Current ECG-166A
and Magnetic Amplifier _ECG-131

TRANSISTOR MANUAL
HAS THE FULL STORY

What they are—How they work—Where they are used

® Principle of Semiconductors . . . how electrons move through
the transistor, and how the movement is directed.

® How Transistors Are Constructed . . . telling the methods for
producing all known types—and how they are biased.

® Transistor Applications . . . describes the circuit design, and
transistor function of each design.

® Specifications on G-E Transistors . . . complete specs on all G-E
types, with chart explaining parameter symbols.

® Registered RETMA Transistor Types . . . Tabulation of all tran-
sistors now registered with RETMA, with information on each
and cross-referenced to General Electric types.

® Transistor Circuit Diagrams . . . carefully selected circuits for
typical transistor applications—from simple to complex.

® Cross-Reference Chart for Transistorized Radios.

Price is only 50¢. Obtain from your locai G-E Tube Distributor

or from General Electric Co., Semiconductor Products, Electronics
Park, Syracuse, N. Y.




AS YOUR RECTIFIER NEEDS GROW...

SO GROWS G.E’s LINE OF RECTIFIERS

MORE POWER e HIGHER TEMPERATURE RATINGS e MILITARY APPROVED DEVICES

P -
¥ 1IN9O SERIES
The G-E types IN91, IN92 and 1N93 rectifiers employ the alloy principle for
creating P-N junctions, a process developed by General Electric. High reliability
is maintained by an all-welded, hermetically-sealed construction. The 1N93 is
the commercial version of the G-E U. S. Navy approved USN-1N93 rectifier.
e
] iN150 SERIES
| The G-E 1N90 series rectifiers are single-cell units. The ratings of these units can
be increased up to 5 times by the addition of a single copper fin. Single-fin
rectifiers are represented by the General Electriz types IN151, IN152 and
IN153. A two-fin rectifier—type 1N158—provides for increased voltage and
current ratings with higher heat dissipation.
o
ABSOLUTE MAXIMUM RATINGS (for 60 cycle, 55° C., resistive lood)
] IN91 1N92 1N93 IN151 IN152 IN153 IN158
! Peak Inverse Voltage 100 200 300 100 200 300 380 volts
' D.-C Output Current 150 100 75 500 500 500 500 ma
Full Load Voltage Drop 05 05 05 D7 07 07 1.4 peak
Continuous Reverse volt
Working Voltage 30 65 100 30 65 100 185 volts
i
I 4JA211 SERIES
The G-E 4JA211 finned rectifiers may be arranged in stacks of up to
| twelve fins to produce over 160 different circuit combinations. Arranged
in series or parallel, stacked rectifiers may be operated as holf wave,
- full wave, bridge circuits, and many other types of single or polyphase
“$= circuits. A typical rectifier stack rating is listed below.
Note: Standard General Electric rectifier stacks are constructed with a
new “ruggedized’’ mounting bracket which assures a vibration-free
installation.
TYPICAL RATING

1¢ Bridge 3 omps, 188 ¥ @ 55° C. Free Convection Ambient

SPECIFICATIONS (Resistive or Inductive Load)

1N315 and USAF-1N315 1N368
55°C 71°C  85°C 55°C
—_— 3 Max. Allowable Peak
- —— IN315, USAF-IN315, AND 1N368 Inverse Vbpltage. 300 200 100 200 wvolts
y i / Max. Allowable D-C
The G-E Type 1N315 rectifier is specifically designed for Output Cn;em 75 100 100 100 ma
L X Max. Full Lea
tures—up to 85° C. d f
figh, apTaring “tenRR ure's ‘UP. 2 ——<':n o Forward Yoltage Drop .48 .46 .44 .48  peok
low reverse current. This unit is ideal for use in mag- ) |
[ X5 Continuous Reverse volts
e=—— netic amplifiers and other circuits where low leakage Worxing Voltage 150 100 50 150 volts (d-¢)
current is important. The 1N315 is Air Force approved and ML Ferv el Reverse
—_— is supplied to the government pera military specification, Current Ratio
(IN215) 700 300 200
For magnetic amplifier applications, the G-E 1N3é8 Max. Leakage Current
junction rectifier is particularly adaptable. Featuring a @ -150 vV D-C
very low reverse current at a high d-c reverse voltage, (1NZ68) 300 Huc

this rectifier is ideal for blocking applications.




4JA3011 SERIES

The General Electric 4JA3011 Medium Current Rectifier is avail-
able in cell PIV ratings of 100, 200 and 300 volts. Its extremely
low power dissipation and forward voltage drop provide excel-
lent efficiency and regulation, while its low leakage current
meets exacting magnetic amplifier specifications.

G-E medium power rectifiers are available in stacks of up to 12
fins. Stacked in series or parallel, these rectifiers provids ratings
in thousands of watts, depending upon the design of the circuit,
and operate to over 100° C.

TYPICAL RATING
1¢ Bridge 24 amps, 125V @ 55° C. Free Convection Ambient

Maximum Allowable
Peak Inverse Volitage

Maximum Allowable
RMS Voltage

Maximum Allowable D-C

1N536 TN537 1N538 IN539 1N540

50 100 200 300 400 volts

35 70 140 210 280 volts

1N536, IN537, 1N538, TIN539 AND 1N540.

These silicon allsy junction fow current rectifiers provide maximum
forward conductance at high operating temperatures. A prime
feature of the devices is the ability to carry high current loads
without the use of any external heat sink. Also, units will solder
directly into circuit for machine assembly.

4JA411 SERIES

A combination of high temperature operation (up to 150° C.)
and increased power ratings {up to 18 amps) provides General
\ Electric low current silicon rectifier stacks with sufficient circuit
\ versatility to solve just about any rectifier design problem you
{ may enwounter. These silicon low current stacks offer the same

SILICON LOW CURRENT RECTIFIER STACKS

Output Current (at 150° C, ambient) 250 250 250 250 250 ma

Maximum Allowable D-C
Output Current (at 50° C, ambient) 750 750 750 750 750 ma

Mil-approved bracket construction as our “ruggedized german-
ium low current rectifiers (illustrated on opposite page.)

TYPICAL RATING

1 Bridge 9 amps, 250 V @ 30° C. Free Convection Ambient

The 4JA60 is a large area junction silicon rectifier designed
for power supply applications requiring d-c outputs as
high as 85 amperes per rectifying element at rms input
voltage up to 210 voits. A combination of extremely low
forward voltage drop, minimum thermal impendance (1° D.
/watt—ijunction to stud), and a tapered pipe thread heat
sink connection contributes to high allowable current ratings
with very little external cooling required.

Versatility is increased by the availability of a negative
polarity (stud is anode) unit, which facilitates construction
of bridge circuits and permits the use of either a positive or
negative heat sink in half-wave and center-tap applications.

RATINGS AND SPECIFICATIONS
__ (Resistive or Inductive Load, 60 cps) 5
4JA60C 4JA60B 4JA60A 4JA6OF

Maximum Allowable

Peak Inverse Voltage 300 200 100 50
Maximum Allowable
Rms Voltage 210 140 70 35

Maximum Allowable Forward Current . . . Depends on
study temperature. See curves reverse side.
Maximum Allowable One Cycle Surge Current
900 amperes.
Reverse Current . .
tion temperature.
Operating Temperature . . . ~65° C to +200° C (Limited
by junction temperature of 200° C).
Storage Temperature . . . ~65° C to +200° C.
All General Electric silicon rectifiers will meet rigid mili-
tary mechanical specifications.

- 50 ma @ max. PIV, 200° C junc-

By stacking the General Electric
Type 4JA60 rectifiers, a device is created which will pro-
vide you with just about the best power-, inch-, pound-
per-dollar values you'll find anywhere. These 4JA6011
series high current silicon rectifier stacks are small, light-
weight, and powerful enough to give you an output of
76.5 kilowatts—without forced air cooling—from a
volume of less than V3 of a cubic foot.

TYPICAL RATING

3¢ Bridge 270 omps, 283 ¥V @ 35°C.
Free Convection Ambient



| @ 25° ¢

Silicon high frequency transistors for DCTL switch-
ing applications and linear amplifiers up to 5 mc.
Silicon unijuncticn transistors for bistable and mono-
stable applicaticns — can replace two transistors in
many circuits. Symmetrical switching transistors—
200 mw dissipation, controlled forward and in-
verse current ga n— will efficiently switch large cur-

rents at high sp=eds.

More than 50 G-E transistor types to cover just about
every application requirement. Nearly all G-E tran-

Maximum
Collector
Dissipation

Breakdown
Yoltage
Collecter

To Emitter
(volts}

Maximum

Junction D-C
Temp. Current
(°Q Gain

Collector
Current
(mw)

Alpha
Cutoff

sistors are presented on this page—a line of devices
that offers you the very latest in internal design and
packaging techniques. Increased power, higher fre-
quency and tightly controlled parameters for maxi-
mum circuit utility, make your selection of General
Electric transistors a wise choice.

New G-E transistor cases eliminate tubulation and
flange, for greater compactivity. The new NPN
package lead arrangement provides for printed
circuit plug-in use.

Class B
Power
Output
(mw)

Collector
Collector To
Capacity Base
(puf) Current
Cob lco @ Yeo

Freg.
(mc)
Fab

Freq. of 6. o ] |
T es | s ] 20 | 85 40 8 | 30 455ke | 24 5 |15
s s 20 | 75 72 4 26 | 455ke | 24 | 5 15
| s 25 | 20 | 75 72 5 26 | 455k 24 | 5 |15
| s 15 | 20 [ 85 25 | s | 2 455 ke 24 5 |15
65 15 20 85 25 8 30 | 455ke 24 | 5 |15
50 7Ves 20 85 15 15 me 3.1 25 | 7
150 —20 —50 100 50 1| 1 ke 40 15 | 45
150 | —20 | —50 | 100 50 K T ke | w0 s e
~ a0 | —20 | —s0 | 85 | 40 L ke 0 | w6 |45
w0 | —20 [ —s0 100 PR2 § T ke | 40 | 15 45 B
150 —20 —50 100 12 1 . 1 ke 40 15 |45
100 —15 | —25 85 50 8 - 15 ] [
65 15 - 20 85 40 8 500 ke 2.4 5 115
| es 30 | 75 | s [ 36 8 | T 4 1.5 |15
200 —30 1A 85 1515 8 45 20 |30 B
~ | 200 —30 1A | 85 | 2020 8 . a5 | 20 |30 )
50 7V 20 85 40 | 106G, 30 mc 42 | 25 | 7
0 | 7Ves | 20 | 8 L 80 | 106, | 120m¢ | 5 | 25 |7
50 7Ves | 20 85 20 10G., 15 mc 30 |25 |7
65 15 20 85 40 8 30 500 ke 2.4 5 115
150 10 20 150 25 [ 14 a5 | s
150 15 20 | 150 14 25 [ s 5me | 14 a5 | 5
] e 15 20 | 150 s 25 | 33 ke 4 | as s
50 | s | 20 | 150 | 40 | 25 36 Tke | 14 a5 | 5
Pes Ves lg T | —\(,—8;2 lso
250 45 50 150 2 50 |45




COMPUTERS AND PROCESS CONTROL discussed by &z2ic ‘Weidd

The application of digital computers to the direct
control of processes brings up these two questions:
(1) Can the control functions be properly formulated?
(2) Can computers be made reliable enough?

Speed is no problem. Today's memory developments
offer practically instantaneous access. A 50 kc or 100 kc
serial computer is fast enough to satisfy most control oper-
ations. When this is not fast enough, the overall speed
can easily be increased one or two orders of magnitude
through the use of a parallel machine.

There is another way of speeding up a computer. Rather
than build a general purpose machine which can compute
any problem we like to code into it, special purpose com-
puters can be designed and built for special jobs. The
same proven elements would be utilized, but would be
arranged in different arrays in order to come up faster
and more directly with the desired solution. The resulting
machine would most likely do the job faster without actu-
ally increasing the repetition rate.

The problem of reliability is not so easily disposed of.
In the past, Jigital computers were primarily used as
mathematical tools to compute lengthy mathematical prob-
lems or to process repetitive data. If a computer made an
error once every billion operations (which at the rate of
100 ke would be every three hours), it was not too serious.
The error was caught and the problem, at the worst,
computed again.

The moment we start thinking about a computer in
direct control applications, the problem becomes more
critical. If the computer controls some sort of manufactur-
ing or chemical process, a single error at the wrong time
in the wrong spot can be catastrophic. Under such cir-
cumstances, an etror probability of 1 in a billion cannot
be tolerated. An almost errorless operation is required.

Most digital computers presently in production have a
large number of hot vacuum tubes. These are the least
reliable elements in a computer. Their filaments burn out;
envelopes leak; or various fragile elements short.

During the last decade, a series of solid state elements
has been dcveloped which make it feasible to build a
computer without vacuum tubes or moving elements. The
diode, the transistor, the magnetic amplifier, the magnetic
core and several other elements in this class can be ex-
pected, unless abused, to live and operate without mis-
takes practically indefinitely. Furthermore, they are con-
siderably smaller, lighter, and less power consuming.

Consider a flip-flop, for example. Utilizing vacuum
tubes, a flip-flop consists of at least a double triode, several
crystal diodes, resistors, capacitors, plus the necessary hard-

ELECTRONICS — March 1, 1957

Eric Weiss, nationally-recognized authority on computer
philosophy and design, discusses the use of digital
computers in process control.

ware to mount the same. Such an assembly normally occu-
pied the same space as a king-size package of cigarettes,
and the required accessory equipment, such as power
supply or air conditioning, occupied a similar space. In
contrast, a transistor flip-flop could be packaged in a vol-
ume of the size of a peanut shell with the corresponding
power supply even less. The power consumption is so
minute that the unit can be potted and it is quite likely in
the near future a whole computer could be potted.

The major obstacle to the use of computers in control
applications is the lack of understanding of the processes
which are to be controlled. A scientist can play with a
gencral purpose computer in a control system. He can
code it by trial and error. Once the formulae have been
determined, a special purpose computer that would be
smaller, faster, and more efficient, can be built to control
the process.

By applying the latest proven techniques, our well-
qualified staff at Daystrom Systems is prepared to take
single responsibility of asseinbling and installing a systen
1o meet your needs. We are curvently compiling a file of
new applicatzons and papers on varions paris of systems,
both industrial and military. If you are interested in re-
ceiving the file and periodic additions, please write us.

STROM SYSTEMS

DIVISION OF DAYSTROM, INC.
5640 LA JOLLA BOULEVARD
LA JOLLA, CALIF,, GL 4-0421

Want more information? Use post card on last page.

49



TRADE MARK

(i LA

Inferfock PLUGS

— "

Wox’t Disconnect Accidentally . . .
Yet Discounect Quickly When Intended

Today’s engineers ask more of the connectors they use
than simply that they make contact. Computers and
modern, aitomatic machinery require constant, positive
connections . . . aircraft wiring must be vibration proof
and unaffected by temperature changes . . . printed
circuits need sub-miniature®connectors that will remain
fixed. Hutbell I'nterlock Connectors are designed with all
these featwres — and more! Whether they’re used for
connecting wire to wire, wires to panels, or wires to
terminal strip§, the combination of Interlock plugs and
eyelets or plugs and jacks provides automatic locking,
quick disconnect wiring that assures constant low contact
resistance. Contact is maintained by a coil spring that
adjusts for temperature and pressure changes and is
part of the disconnect mechanism that permits fast
rearrangement of circuitry and ease of maintenance. ey,

Wire to Wire

Wire to Panel
TYPE "“A” PLUGS, JACKS AND TYPE “B'" PLUGS AND JACKS
EYELETS Nylon insulated and Nylon Insulated and Non-insu- -
Non-insulated. Current Capacity: lated. Current Capacity: 5 amps.
10 amps. Wire Sizes: #14 to #18 Wire Sizes: #18 to #22
e
TYPE *“A" ANGLE PLUGS TYPE *'C”" SUB-MINIATURE PLUGS
AND DOUBLE ENDED JUMPER AND EYELETS Current Capacity:
CORDS Current Capacity: 10 1 amp. Wire Sizes: #20 to #22
amps. or smaller
— )
TYPE “S” PLUGS AND JACKS TYPES “A" AND g Wire to Terminal Strip
Nylon Insulated. Current Ca- == LAMINATED TERMINAL
pacity: 15 amps. Wire Sizes: 5 STRIPS AND TYPE "B’
e #14 to #18 ' FLEXIBLE TERMINAL
[} Y STRIPS

HARVEY HUBBELLI SELF-LOCKING

Interlock Electronic Connector Dept.,

Bridgeport 2, Conn. CONNECTORS

50 Want more information? Use post card on last page. March 1, 1957 — ELECTRONICS



The HEILAND

Dynamic
Recording System
glves you more...

e VERSATILITY
e PERFORMANCE
e EASE OF OPERATION

FOR TABLE, MOBILE, OR
RELAY RACK MOUNT

4
L
os
o

ELECTRONICS — March 1, 1957

Osciﬂographo The Series 700C oscillographs feature 8” paper
width with 1-36 channels, or 12” paper width with 1-60 channels. Available for 23
v.d.c. or 115 v.a.c. operation, the 700C Series has paper speeds adjustable from
030 to 144" /sec., and writing speeds in excess of 20,000”/sec. Separate supply

and take-up drums are light-weight—and light tight for easy daylight loading.
For details and specifications, write for Bulletin 701-NK -

Amplifiero The Heiland 119 Amplifier System offers up to & channels,

in any combination, of either linear-integrate amplifiers or carrier amplifiers.
Carrier amplifier channels provide linear frequency response from 0 to 1000 CPS,
for resisitive, linear differential transformer, or variable reluctance type transducer
inputs. Linear-integrate amplifier channels provide linear frequency response from
S to 3000 CPS for self-generating transducers. Provides high-amplitude recording
up to 8" peak to peak deflection.

For details and specifications, write for Bulletin 101.NK

Bridge Balancee The Heiland 82-6 Bridge Balance and Strain Indicator Unit
provides a simple and accurate means of balancing, calibrating and measuring static
and dynamic phenomena from resistive-type transducers where you don't need
amplification. When used as a strain-indicating device without an oscillograph, an
input of 25 microamperes produces full scale on the indicating meter,

For details and specifications, write for Bulletin 101-NK

For versatility, performance, and ease of operation,
choose the Heiland dynamic recording system

H| Honeywell
HEILAND INSTRUMENTS

5200 EAST EVANS AVENUE « DENVER 22, COLORADO

Want more information? Use post card on last pags. 51
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MEET THE

MIERTY MIDGET

OF AIRCRAFT FIRE POWER

This new TRANSISTORIZED CONTROL AMPLIFIER weighs orly
11 ounces...but it is a vital control element ‘n the voltage regulatian of
an entire aircraft -ire control system. Developed as part of an integrated
power supply, the ‘“MIGHTY MIDGET” operates from — 35° to

+125° C...reduces ripple to less than 50mv peak-to-peak...is

adaptable to vo tages of %50 to ==1000...controls voltage regula-

tion to +£19,. Here is another example of Packard Bell’s skil.

in devzloping lighter, more efficient airborne equipment. . .
anoth.ar result of more than 30 years of electronic leadership.
See it at the New York IRE SHOW . .. booths 3705 - 3707.

PACKARD BELL ELECTRONICS

TECHNICAL PRODUCTS DIVISION
Los Angeles 64, California

Want more information? Use post carc on last page. March 1, 1957 — ELECTRONICS
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NOW ... ONLY 3-WEEK SHIPMENT" on

General Electric’s full-line of sealed relays

Improved production techniques now
make it possible for General Electric to
offer its complete line of standard-listed
hermetically sealed relays—including the
amazing micro-miniature—on only 3-week
shipment from order date!

And, what's more—General Electric is
equipped to provide you rapid service on
samples and prototypes.

FOR ALL ELECTRONIC SYSTEMS

G-E miniature, sub-miniature, and
micro-miniature relays combine small size
with unusual reliability under severe
temperature, shock, and vibration condi-
tions—making them ideal for all radio,
radar, fire control, navigational equip-
ment, and industrial electronics jobs.

Though initially designed for military
applications, more and more G-E sealed
relays are being used for industrial jobs.
Their extreme reliability and small size
now are utilized by industrial designers.
Resistance welding and other industrial
electronic circuitry is being simplified and
miniaturized with G-E sealed relays.

WIDE RANGE OF COIL RATINGS,
HEADER TYPES, AND MOUNTINGS

Whatever your simall sealed relay needs

you'llfind the answer with one of the
many forms of these three models:
Miniature: Standard, current-sensitive,
and voltage-sensitive models; in 2-, 3-, or
4-pole double-throw and 6-pole normally
open forms. Rated 5 amps at 28 volts d-c
at 85C. 3-amp make-before-break forms
and 125C forms available.

Sub-miniature: 2 amps; .651 in. in diam-
eter, 1.6 in. long; weighs one ounce.
Unaffected by vibrations of 10 to 55 cps
at .12 in. maximum excursion or 55 to 500
cps at 15Gs acceleration. Withstands
shock tests in excess of 40Gs. Operates
in ambients of 125C.

Micro-miniature: Weighs only 0.5 oz,
measures .36 in. by .80 in. by .88 in.
Rated 2 amp resistive at 28 v d-c or 115
v a-c. Also available in current-sensitive
models. Standard relays withstand am-
bients of 125C, and 20Gs acceleration at
50 to 500 cps. Contact your G-E Apparatus
Sales Office, or mail coupon. Specialty
Control Dept., Waynesboro, Va.

*Average shipment time for all standard
listed relays. Actual time: MICRO-
MINIATURE (up to 100 units 2 weeks,
100 to 1000 units —4 weeks); SUB-
MINIATURE (up to 100 units—3 weeks,
100 to 1000 units —5 weeks); MINI-
ATURE (up to 100 units—1-2 weeks, 100
to 1000 units—3 weeks).

MAIL TODAY FOR
G-E RELAY DATA

General Electric Co., Sect. A 792-6,
Schenectady 5, N. Y.

|
|
|
|
!
| [ Miniature—Bulletin GEA-6213

| [] 2PDT Sub-miniature —Bulletin 6412
| [ Micro-miniature—Bulletin 6346

| O HAVE G-E SALES ENGINEER CALL
|

I

l

|

I

NAME
COMPANY
ADDRESS _
CITY

GENERAL @D ELECTRIC
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AVNET EASTERN 3ALES, 36 N. MOORE ST, -hEW YORK 13, N. Y. BZEKMAN 3-5780 (AVNET ERECTRONIC SUPPLY €O., INC.)
AVNET WESTERN SALES, [ 8966 NATIONAL BLVD., LOS ANGELES 34, (AL, TEXAS 0-7950, VERMONT 7-145] (AVNET CDRFORATION)
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Famous Ward Leonard Vitrohm® vitreous-enameled re-
sistors are now available in every style to meet all require-
ments of Military Specification MIL-R-26C including the
severe bogeys on moisture resistance, thermal shock, insula-
tion resistance and many other properties.

What's more, this line offers you all characteristics—G, vV,
and the exacting Y—and all specification sizes and resistance
values—even the highest values using the finest wire (0.00175”
dia.) permitted by the spec.

Tab-terminal, axial-lead and stack-mounting types are
available in styles and characteristics shown in table.

For complete data on these MIL-R-26C resistors, write us
for Bulletin 12. (And incidentally, for Vitrohm resistors to
highest commercial and industrial standards, get W/L Cata-
log 15.) Ward Leonard Electric Co., 31 South Street, Mount
Vernon, N.Y. In Canada: Ward Leonard of Canada Ltd.,
Toronto.

ENGINEERING
DATA

AVAILABLE IN RESISTANCE

TYPE STYLE CHARACTERISTICS RANGE
Stack Mtg.— RW20 thru G All values

Tab 24 in Spec.
Tab terminal RW29 thru v, Y All values
47 and G in Spec.

Axial lead RW55 thru Vand G All values
59 in Spec.t

=Characteristic Y applies to styles RwW30, 33, 37 and 47
only. Characteristic Y is similar to V but requires high in-
sulation resistance at end of moisture-resistance tests.

{Mazimum values for single-layer-wound resistors with
0.00175” diameter wire

LIVE BETTER...E/ectrically

)
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i
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Want more information? Use post card on last page.
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What's YOUR Electronic

Here are five proven solutions to

THERMALEZE SODEREZE ENAMEL
A Class "B" 130 C epoxide-poly- A polyurethane-coated wire—sol- - Modem biack ename! with uniform
ester film wire for higher tempera- ders at low temperature —without | O.D., high ten
ture windings;

| sile for Jayer-wound
stripping! . coils. VW .

First for Lasting Quality —from Mine to Market!

Visit Our Booth, No. 4516-4518, af the |.R.E. Show, March 18-21

Want more information? Use post card on last page.
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Coil Problem?...

Phelps Dodge can supply the right answer to your particular magnet wire

problem from its complete, up-to-date line. The products shown here have
varied electronic applications. These magnet wires are the result of

Phelps Dodge research and development of new materials, combined with

practical experience in application engineering.

The complete line of Phelps Dodge magnet wire includes:

Enamel . Formvar - Sodereze® - Bondeze® . Thermaleze® - Grip-eze® « Sylkyd
Daglas® . Daglas® Silicone « Paper - Cotton - Multiple Combinations

lower-cost electronic coils

et = ;T
HLPS DO,

PAKEZEC
MAGNET WIRE |

GRIP-EZE

Controlled friction solderable film Wire packaged in

wire for winding universal lattice- Phelps Dodge special “Pakeze”
wound coils, fly-back coils, choke containers if required.
coils, etc,

PHELPS DODGE COPPER PRODUGTS

CORPORATION

INCA MANUFACTURING DIVISION

FORT WAVYNE, INOIANA

ELECTRONICS — March 1, 1957 Want more information? Use post card on last page.



For engineeting evaluation of thermistor and varistor characteristics, you
can now obtain any of 37 individual test kits, each containing six
pieces. The minimum quantity per order is three kits. Shipment will
be made postpaid to any destination in the United States and Canada.

NOW: available on a

Zlot'r; THERMISTORS

To evaluate thermistor circuit applications for:
1. Temperature compensation.
2. Time delay.
3. Temperature sensing and control.

Te::oKi' Type Bogy Size R_(:_' :g;c NO’E‘;I;""P- Ml::‘d\i’::" Price
: Length Dia. - “B* Constant | at40°C
| T 997F %' %! 40 ohms 1500 | 0.25 | $3.95 |
1-2 997F | % | %" | 220 ohms | 1750 0.25 - 3.95
T3 | 997F Vs’ % 10000 ohms 1950 0.25 3.95 |
T4 763F 5% %" 5 ohms | 1200 0.5 3.70
T-5  763F %" Y% 10 ohms 1400 0.5 3.70
16 763F %" Tt 15 ohms 1500 | 0.5 | 3.70
[ 17 763F 5% V' 20 ohms 1500 | 0.5 | 3.70
T8 763F %" Y 120 ohms | 1700 | 0.5 | 3.70 |
19 | 763F 5% %t 1000 ohms 1800 05 | 370 |
110 763F % Y 10000 ohms | 2100 | 05 | 3.70 |
TN 763F % 1 120000 ohms | 2150 0.5 | 3.70 |
T2 763F %" % 330000 ohms 2150 0.5 | 3.70
T3 416H Ko PRz 1200  ohms 3800 0.5 3.95
| T-14 479H %" %" 1000 ohms | 3800 | 15 | 395 |
15 373H %" %" o.d. 10 ohms 2700 | 3.5 | 4.55 |
Metallized Faces Only Y oid.
16 373H %" %" od. 40 ohms | 2700 | 3.5 4.55
Metallized Faces Only Y id.
| 17 | 343H %o | %" od. | 5.5 ohms | 2700 3.5 | 4.85
%" id. D -
T8 343H AL % od.| 20 ohms 2700 3.5 4.85
Y id
~ T9 | 549H % | % | 5000 ohms | 3200 | 075 | 3.95
| I ~ 588H 1" %' | 11000 ohms | 3200 1 4.25 |
121 | 4 e 500000 ohms

Flotsrs THERMISTORS

For evaluation of surge current suppression in series filament and
pilot light circuits in radio and television receivers.

58
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i Body Size ° Nominal R
Te;":' iy Length Dia. ) igso%c ::15;(:(5':';:' il
T-22 763F % Vil 145 ohms 40 ohms at 150 m.a. $3.70
| T-23 759F w. | W 5000hms | 850hmsat135m.a. | 3.95
CT24 | 44F 1% %" 880 ohms 100 ohms at 150 m.a. |  4.25 |
125 341F %" %" 3750hms | 40 ohmsat300m.a. | 4.55
126 | 525F 1% U 250 ohms 20 ohms at 600 m.a. 4.55 |
127 327F 3% %" 460 ohms | 350hmsat600ma. | 4.85 |
©T1-28 421F 3%, 1" x %" 125 ohms 43 ohms at 600 m.a. 5.15 |
Wafer Type .
T-14 479H W i 1000 ohms 50 ohms at 150 m.a. 3.95
O Ta7 343H % '3//. od. 5.5 ohms .31 ohms at 3.0 amps. 4.85
2" i.d.
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selective basis...

ol VARISTORS Type BNR

R AND VARISTOR

To evaluate varistor circuit applications for:

1. Reduction of surge voltage peaks.
2. Reduction of relay contact arcing.
3. Voltage stabilization.

a. Generation of harmonics.

Te:: Kit - Body Sire R = 20% at D.C. ML‘:’;' d‘::‘;" Price
o. Length Dia. Calibration Voltage ot 40° C
V-1 432BNR K" Yy 1000 ohms at 10.5V 0.25 $3.70
V-2 432BNR X %" 25000 ohms at 10V 025 | 370
V-3 432BNR e %" 100000 ohms at 10V | 0.25 | 370
V-4 432BNR B3 T " 1 megohmat 10V - | 025 | 370
V.5 479BNR % %" 100000 ohms at 100V | 03 | 375 |
| v 328BNR 7 %" 10000 ohmsat 40V | 05 | 3.85 |
V-7 | 463BNR %" 1 24000 ohmsat 40V | 1. | 3.95 |
V-8 524BNR % 1% 24000 ohms at 100V | 1.5 4.25
_ a5 430BNR Vi 1% 17500 ohms at 175V 2.7 455

ORDER YOUR KITS NOW! Use this handy coupon

Over 30 years’ experience
in the field of ceramic special |

resistance devices.

ELECTRONICS — March 1, 1957

Wan

THE CARBORUNDUM COMPANY, GLOBAR DivisioN, Dept. E-87-72,
Niagara Falls, New York
Please ship the following test kits (Min. quantity per order—3 kits)
THERMISTORS :

TEST KIT
Numbers.

VARISTORS :
TEST KIT
Numbers - - -

NAME TITLE

COMPANY

ADDRESS

CITY; B ZOEE STATE
Check enclosed Please invoice us

t more information? Use post card on last page. 59



Sylvania is your source!

If you manufacture transistors or diodes of
any type, you will find that Sylvania can
supply the kind of germanium you need.

The following Sylvania germanium prod-
ucts are available: spectrographically pure
dioxide; polycrystalline as-reduced ingots;
polyerystalline purified ingots; and vertically
grown, undoped single crystals. All Sylvania
germanium is n-type, and, in the purified
ingot or single crystal form, has a minimum
resistivity of 40 ohm cm.

Manufacturers of diodes and transistors
report important benefits gained through
using Sylvania germanium. They report they
can use the same doping schedule from ship-

ment to shipment. They report higher yield
in the growth of doped single crystals. And -
for those who grow doped crystals horizon-
tally, Sylvania germanium ingots are purified
in five standard boats to fit single crystal

-boats in popular use.

Whether you prefer germanium in the form
of dioxide, as-reduced ingots, purified ingots,
or undoeped single crystals, Sylvania can ful-
fill your requirements. Send for a technical
bulletin on all forms of Sylvania germanium.
Write to:

SyLvania EvLecrric Probucrs Inc.
Tungsten and Chemical Division
Towanda, Penn.

TUNGSTEN « MOLYBDENUM « CHEMICALS - PHOSPHORS + SEMICONDUCTORS

¥ SYLVANIA

LIGHTING + RADIO + ELECTRONICS - TELEVISION + ATOMIC ENERGY

March 1, 1957 — ELECTRONICS
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Resistor inserting speed tripled...

Product quality improved...

Costs cut at
HARMAN-KARDON

Dynasert individually operated machines mech-
anize insertion of resistors at Harman-Kardon,
Incorporated, Westbury, Long Island, New York.
Costs were reduced, quality increased and insert-
ing time cut by two-thirds over hand methods.

Improved product quality, increased speed and
greater flexibility were the most important reasons why
Harman-Kardon decided to use Dynasert

individually operated bench machines. IndusiuaB® Division

With printed circuit boards ranging from 2” square
to 6”7 x 14” with comparatively short runs, easy —
changeover is essential. Also, errors resulting from u n l t e d
inserting wrong component or wrong location are
practically eliminated. They use these machines to feed SHOE MACHINERY CORP.
a variety of components with axial leads. Machines J2OnFEDERAL ,“‘T““’ ECOIONN. [WASS:
cut, form, insert and clinch leads. Each operator o
now turns out three times her former output. A ; .
In addition fewer components are wasted. Production Equipment for Eleetrenics

BOOTH 1419 TRE

If you would like to cut your component inserting
time on printed circuits and improve the quality
at the same time, call or write us now.

ELECTRONICS — March 1, 1957 Want more information? Use post card on last page. 61



HOW DESIGN ENGINEERS .

GENERAL

THROUGH ITS NEW

%
o

= C

Laboratory with factory-size equipment — that’s the new $5,000,000 G-E metals and ceramics labora-
tory in Schenectady. From here will come many of the products manufactured by the Metallurgical
Products Department of General Electric Company, 11137 E. 8 Mile Road, Detroit 32, Michigan,

March 1, 1957 — ELECTRONICS




BENEFIT FROM THE RESOURCES OF

ELECTRIC

METALLURGICAL PRODUCTS DEPARTMENT

ELECTRONICS — March 1, 1957

Solutions to your most pressing problems —

plus developments ahead of industry trends —

are now being worked out in our laboratories

Because designers needed a metal
harder and more wear-resistant
than steel, General Electric brought
out Carboloy, cemented carbides.
Because designers needed a more
powerful magnetic material, General
Electric developed improved types
of Alnico permanent magnets. Be-
cause designers needed better high-
temperature metals, General Electric
created new vacuum-melted alloys.

These, and many other vital prod-
ucts for design engineers, are the
result of General Electric’s tremen-
dous resources of technological
know-how and skilled manpower in
the field of metallurgy. They are
created in G-E laboratories . . . and
produced for industry by the new
Metallurgical Products Department.

This Department is the successor
to the Carboloy Department, which
was originally organized to manu-
facture carbides. It now produces
such widely divergent metallurgical
products as hevimet, thermistors,
and Thyrite, varistors . . . in addi-
tion to chrome and tungsten car-
bides, and permanent magnets.

The very range of its products in-
dicates how the resources of General
Electric are being put to work
solving the design engineer’s most
pressing problems through modern
metallurgy.

Perhaps more important, G-E re-
sources like the new Research Lab-
oratory in Schenectady, and the
manufacturing facilities of the Metal -
lurgical Products Department, are
now combining their talents to pro-
duce ahead of the trends and needs
of industry.

In the Metalworking Industry, for
example, this combination of G-E
resources has already made one such
contribution: Carboloy Cemented
Oxide — a new kind of cutting tool
material with so great a potential [or
super high-speed machining, that
new machine tools must be designed
to take advantage of all it offers.

Developments like these are es-
sential to industrial progress . .
and they are typical of the parade
of products design engineers can
expect from the G-E Metallurgical
Products Department.

Progress [s Our Most Important Product

GENERAL @3 ELECTRIC
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You can't shrink the pilot
...s0 Admiral shrinks the controls

e

New transceiver control box reduced to one-fifth forme: size

The cockpit of a modern fighter
plane is packed as tight as a filling
in a hollow tooth. As more and
more electronic equipment is added
to the plane’s complement, each new
device must fight for space on and
behind the instrument panel or con-
sole. Now Admiral, maker of the
famed AN/ARC27 transceiver, has
designed a control box that “moves
over” to make room for other needed
equipment.

Heart of the new control is an in-
genious “mechanical memory’ drum
that selects any one of 20 preset
frequencies with a single knob.
Another knob controls three coaxial

Admiral.

CORPORATION

Government Laboratories Division, Chicago 47

switches designed by Admiral so the
pilot can manually select any of the
transceiver’s 1750 frequencies. This
single compact unit will be univer-
sally employed to replace any one
of 15 currently used control box
combinations. It occupies as little
as one-fifth the space and also re-
duces weight up to 80%.

Here is another instance where
Admiral initiated and perfected an
important advance in the science of
military electronics. Inquiries are
invited regarding Admiral’s capa-
bilities and production capacity for
electronic or electro-mechanical
equipment.

RESEARCH « DEVELOPMENT » PROBUCTION
1K THE FIELOS OF:
COMMUNICATIONS UHF ANG VHF - MILITARY TELEVISION - RADAR
RARAR BEACONS AND IFF - RADIAC - TELEMETERING
DISTANCE MEASURING - MISSILE GUIDANCE
CODERS AND DECODERS + CONSTANT DELAY LINES
TEST EQUIPMENT - ELECTRONIC COUNTERMEASURES

ENGINEERS: The wide scope of work in progress at Admiral creates challenging opportunities in the
field of your choice. Write Director of Engineering and Research, Admiral Corporation, Chicago 47, lllinois,

L L=

L

Want more Information? Use post card on last pags.
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See What's New...

NEW APPLICATIONS

FERRISTORS* AND
HOW TO USE THEM

Data File #110 gives detailed examples
of 14 magnetic circuits, plus complete
technical data on FERRISTORS* and
how to use them.

FREQUENCY MEASUREMENTS
AND HOW TO MAKE THEM

Data File #111 covers Berkeley EPUT*
meter technigues for fow and medium
frequencies; Berkeley EPUT* and he-
terodyne techniques for RF, VHF and
UHF; preset counter and time interval
meter techniques for rapid fow fre-
quency measurements; measurement
of rpm, flow, pressure, temperature
and strain; setting up a standard of
frequency, and nuclear counting tech-
niques.

Model 5350 Digital Veltmeter — compact,
new 20-1b. portable unit with plenty of ex-
clusive new features. On dc, will measure
in the 0 to = 1 v range, and up to = 1000
v, at full-scale accuracy of = .2%. Input
impedance is 11 megohms. Provides 10,100,
1000 v ac scales at == 1.5% accuracy; plus
10 k, 100 k, 1 meg and 10 megohm scales.
Has off-scale indicator light, and built-in

calibration voltage with 0.1% accuracy.
A Critical electronic elements contained in

= | % TIME INTERVAL MEASUREMENTS temperature-stabilized oven. Variable sam-
pling rate (1 to 20 per sec) permits use ,

/E AND HOW TO MAKE THEM with digital recorder.
'-" ¢
\w"‘“‘-}i Data File #112 gives detailed descriptions of tech-
\ w,.»" niques for measuring elapsed time between pulses,
\ v timing relay operation, camera shutter speed measure-
h ments, velocity measurements, precise phase angle

measurements and low frequency measurements.
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NEW APPLICATIONS

* WWYV RECEIVERS AND HOW TO USE THEM
\u-""h/_ i Shasta Data File #10 describes the functions of NBS radio broad-

—\

‘ - 3 casts from WWV and WWVH, explains in detail how these broadcasts
\ e j i can be utilized for the precise calibration of standard radio frequen-
= cies, audio frequencies, time intervals, and musical pitch.

NEW PRODUCTS ON DISPLAY

Model 100 Transformation Ratio Meter—
an rms-reading expanded scale veltmeter
with precision voltage divider and input
switching for rapid testing of synchros
to += 0.2% accuracy. Nominal inout
voltages are 57.3, 78, 90, 105 and 115;
input frequency, 50 to 1,000 cps, im-
pedance 10,000 ohm/v.

Model 905 WWV Receiver — covers all six WWV and WWVH
frequencies with separate crystals for each; has built-in
audio filters for 440, 600, 1000 cps discrimination, and
300 ohm antenna input matcher. Bands and audio discrimi-
nators selectable by panel switch —no plug-ins. Rock
mounted; modular construction with blower cooling.

New Automatic Radioassay Equipment — complete systems
for automatic sample counting and data recording. Two
detector sample changer takes up to 250 samples; data
may be recorded by digital printer or fed to card punch
for automatic data processing.

New EASE* 1100 Series Computers with BO/IT (Digital
Output — Input Translator system) — a wholly-new concept
in analog computation. Provides digital input-output by
means of punched tape or electric typewriler, automatic
static or dynamic problem checking, complete pushbutton
monitoring, fully shielded color-coded patchboard, and

many other advanced-design features. Model 5699 Digital Flow Indicator —

gives direct-reading digital indication
of transducer output frequency or

¥ percentage ratio of speed and vol-
New Analog-Digital Tachometry Systems measure rotational ume, etc. Features higher sensitivity (ranges from 5 mv
speed, indicate in both analog and digital form. System @ 5cps tol v@ 100 ke), improved pulse resolution (10
displayed is similar to those used by Ford Motor Co., and usec paired input pulses, 100 usec on totalizing), dual
Allison division of General Motors. Analog uses 2-meter range preset time (0-1 sec in 0.1 millisec increments or
indication; first (full scale) has accuracy of 1%; second 1 to 10 sec in 1 millisec increments), time base stability

expanded-scale meter (covers 5% of full scale) has 0.25%
accuracy. Digital data is displayed on remote in-line read-
out with acuracy of + 1 count, 1 part in 10,000.

of 1 part in 10° per day, 5 digit presentation, and versatil-
ity to drive digital recorders, remote indicators, data con-
verters, etc.

DON'T MISS THESE TWO BECKMAN/BERKELEY
EXHIBITS if you attend the IRE show. If you can’t
attend, please write us for application data and
technical bulletins on the new techniques and
new products that interest you. For prompt action,

Beckman
Berkeley pivision

Richmond 3, Californic
a division of Beckman Instruments, Inc.

please address Dept. G-3

*Trademark 126



From Electro Instruments comes a revolutionary
new concept in digital instrumentation.

[ransistorized
plieg-in modules
Jor preeision
Ineasurements
o/ de. ac, olms
and rafios

NOW GET MAXIMUM FLEXIBILITY FOR CUSTOM APPLI-
CATIONS WITH STANDARD, OFF-THE-SHELF MCDULES

Check these new specifications and features —the result of thou-
sands of applications and field experience of more than 1,000
digital instruments

Fully transistorized circuits in the new modules provide
1. Increased reliability.
2. Reduced power consumption.
3. Low heat dissipation.
4. Miniaturized packages.
5. Elimination of radio noise and line transients.

New specifications and features

1. Wider dynamic range covering all voltages from 100
microvolts to 1,000 volts, resistance range from 10 mil-
liohms to 10 megohms — in single instruments!

2. Input power frequencies from 50 to 400 cycles!
3. New balance logic speeds down ranging!

4. Automatic ac ranging from 30 to 10,000 cycles!
5.

Controlled stepping switch drive increases switch life
by a factorof three!

Complete flexibility .

1. Universal 3%2”x 19” x 12” chassis with mounting hard-
ware for any rack.

2. No modifications required for operating printers, IBM
Punches, etc., or for combining with auxiliary E-I input
modules or instruments.

3. All contacts readily accessible at rear panel on con-
nectors.

4. With auxiliary plug-in modules, digitized data is pro-
vided in printed form, punched cards or tape with no
modification to basic measuring instruments.

BASIC MODULES

Universal Power Module, Models DXA-000 or DXB-000

Supplies all power and reference voltages for other E-I
modules. Power and reference supplies and stepper drive
amplifier are transistorized. Powers one or more modules.
Calibration: Automatic _

Reference Stability: 0.01% from 40° to 125° F.

Input Power: 115 volts, 50 to 400 cycles,

Write for Bulletin 175-1

DC Switch Module

Model DVX-400: 4 digits; Model DVX-500: 5 digits

Contains Digital Potentiometer. Provides visual in-line
read-out of digits, polarity, decimal point. All contacts
accessible at rear panel connector. Front and rear panel
input connectors. Power supplied by Universal Power
Module.

Write for Bulletin 175-2

DC Pre-Amp Module, Model DXX-020

Input: 1 range scale, gain of 10.

Output: 0.0001 to .9999 voits.  Linearity: 0.01%.
Gain Multiplication Accuracy: 0.01%.

Input Power: 115 volt, 50 to 400 cycles.

Drift: 10 microvolts per hour.

Write for Bulletin 175-5

AC-DC Converter Module, Model DXX-010
A fully transistorized AC-DC converter.
Accuracy: 0.1% of reading, or 2 mv.

Frequency Response: 30 to 10,000 cycles.
Range: .0001 to 999.9 volts.

Zin, AC: 1 meg. on the 1 volt scale, 10 megs. on other scales;
20 mmf,

Ranging: Automatic. Reading time: 3 seconds, average.
Write for Bulletin 175-4

Resistance Switch Module 7 :

Mode! DOX-400: 4 digits; Model DOX:500: 5 digits

Contains balance circuit, bridge ratio arms. Provides
visual in-line read-out of digits, range. All contacts acces-
sible at rear panel connector. Power supplied by Universal
Power Module.

Write for Bulletin 175-3




Using E-I's new, tranststorized, modular design, any precision
instrument for measuring DC, AC-DC, Ohms, DC and AC
ratios can be constructed from basic units!

DC Digital Voltmeters

specifications Model DVA-400 Modet DVA-500
(Combines Universa! (Combines Universal
Power Supply, Model Power Supply, Model
DXA-000, and Model DXA-000, and Model
DVX-400 Modules.) DVX-500 Modules.)
Display: 4 digits, plus or minus, 5 digits, plus or minus,
declmal point. decimal point.
Accuracy: + 1 digit. 0.01%, plus or minus
1 digit.
Range: .0001 to 999.9. 0.0001 to 999.99.
Automatic f : : :
Features: Ranging, polarity. Ranging, polarity.

(Adding the E-I Pre-Amp Module, Model DXX-020, increases sensitivity
to 10 microvolts.)

DC RATIOMETER - Same modules as Volimeter cxcept uses external
reference. Ratio range: 0.0000 to 1.0999.

AC-DC Digital Voltmeters

specifications Mode! DVA-410 Model DVA-510
DC Specifications: Same as Model DVA-400. Same as Model DVA-500.
AC Specifications: Same as Model DXX-010. Same as Model DXX-010.

(AC RATIOMETER combines Model DVA-400, with two Model
DDX-040 or Model DXX-050 Modules. Ratio range is 0.0000 to 1.0999.)

Digital Ohmmeter

N Model DOA-400 {Com- Model DOA-500 (Com-
specifications bines Mode! DXA-000 and bines Model DXA-000 and
DOX-400 Modules.) DOX-500 Modules.)
Display: 4 digits. 5 digits
Range: Automatic, 0.01 ohms Automatic, 0.01 ohms
10 megohms. to 10 megohms.
Accuracy: 0.01t100.1%. 0.01t00.1%.

- HH
emona - || NEW HAND-CARRY MODEL

The Mark IV is the Ideal com-
panion to the new E-i rack-
mounted modular equipment.

] g%mg/act, weighs only 25 Ibls.;
.05% accuracy. Wri r Bulle-
OPERATING MACHINE READ-OUTS tn 70 o e for Bulle

Pictured here is a typical Auto-
mation System constructed with
standard E-l modules. This sys-
tem automatically scans and
measures 400 channels of AC and
DC voltages with punched tape
read-out. E-1 Model 200 X-Y
Recorder provides plotted data.
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With auxiliarly plug-inI input tand

output modules, complete custom

datavvandlfing sy?ler{\s m735y be set E LECTRO

up. Write for Bulletin 175-6. m
NSTRUMENTS

I1NG. 3794 Rosecrans, San Diego, California

NEW LITERATURE AVAILABLE—Write for new short form Bulletin
175 containing information about the new Electro !nstru-
ments modular design.

SEE THIS EQUIPMENT AT THE
IRE SHOW, BOOTH #3614,




ENGINEERING BULLETIN

ON MICRO:-BEARINGS

Miniature Instrument Ball Bearihgs

" NEW HAMPSH

f PETERBOROUGH ’

L1, BEARINES, INC.

NEW HAMPSHIRE

E BA

Subject: DYNAMIC AND STATIC LOAD RATINGS

DYNAMIC LOAD RATINGS
Load ratings of MICRO bearings are
based on standards established by the
Anti-Friction Bearing Manufacturers
Association and are the result of ex-
tensive tests.

The “life” of an individual bearing
is defined as the number of revolutions
which the bearing makes before the
first evidence of fatigue develops. FFa-
tigue, in turn, is a function of bearing
load and although other factors, such
as contamination and high tempera-
ture, affect the life of a bearing, it is
assumed that clean bearings running
at normal temperatures are being
considered.

It is not possible to predict the life
of any individual bearing. The prob-
lem, therefore, is best approached by
a consideration of empirically derived
dispersion curves which provide a
means of determining bearing life on
a probability basis. That is, they per-
mit the average life of a given group
of bearings to be accurately specified.

For purposes of standardization, the

“rating life” of a group of apparvently
identical ball bearings is defined as the
number of revolutions that 90% of the
group will complete or exceed before
the first evidence of fatigue develops.
This figure is approximately one-fifth
of the average life.

If two groups of similar bearings
are run under different loads F, and
F. within the normal operating range
of loading and rpm, their lives L, and
L. are inversely proportional to the
cubes of the loads, i.e.,

Ly F \?
L, F,

The BASIC LOAD RATING C is that
radial load which a group of appar-
ently identical bearings can endure for
a rating life of one million revolutions,
with stationary load and rotating inner
ring, Within normal operating ranges
the rating life for any load is a con-
stant number of revolutions, so the
following relationship, a restatement
of the inverse cube proportion, may be
used to compute rating life when basic
load rating and applied radial load

are known:
L c\?
P

L = rating life in millions of revolutions
where, C= basic load rating in pounds
P = applied radial load in pounds

The nomograph illustrated perniits the
quick evaluation of any one of the
three quantities when the other two
are known. For example, if the C rat-
ing of a given bearing is 95 pounds,
and the bearing is loaded radially with
12 pounds, P, a straightedge crossing
these two values in their respective col-
umns shows that the bearing could be

Plain

Flanged Plain

expected to have a life, L, of 450 mil-
lion revolutions.

DEFINITION OF EQUIVALENT LOAD
Bearings whose loads are primarily
radial are usually also subjected to
axial forces. When the axial compo-
nent of the load is greater than a
negligible value, this combined radial
and thrust load may be expressed in
terms of a simple radial load in order
that the basic load rating C may be
calculated. This simple radial load is
known as the “equivalent load”, which
is that constant stationary radial load
which, if applied to a rotating inner
ring, would give the same life as that
which the bearing will attain under
the actual conditions of load and
rotation.

FORMULA FOR EQUIVALENT LOAD

For conventional bearing types other
than those with filling notches, the
equivalent radial load is given by the
maximum of the two values:
a) Pr=VFr X is a radial factor
b) Pr=XVFr + YFa Y is a thrust factor
where, Vs a rotation Fr is the radial load
factor Fu is the thrust load

The factor e represents the ratio of
VEI" for which the two equations are
equal. If the ratio of loads is such

that \FF— =e then formula (a) is

a

used: if % >e then formula (b) is
used.

For inner ring rotation V= 1.0 in
all cases; for outer ring rotation
V =12 in all cases except for self-
aligning bearings, where V = 1.0. In
most calculations involving MICRO
bearings, the following values are suf-
ficiently accurate: X = (.30, Y = 1.04,
and e = 0.67. In the case of self-align-
ing bearings, however, X — (.40 and
Y = 7.6.

In practice, the angular contact type
of bearing should not be subjected to a
predominantly radial load unless op-
posed by another bearing.

When a bearing is loaded and at rest

3
the dynamic life formula| L. (}(3) ]
cannot be used because when Ly — 0
then P = cc. Obviously there is a limit
to the Static load which the bearing
can carry, this limit being determined
by permanent deformations which de-
velop in the load carrying suirfaces.
Such deformations appear even under
very light loads and increase gradu-
ally with increasing load, with no
sharply defined limit beyond which
they begin. The static load limit is
dependent on the permissible magni-
tude of deformation, consistent with

Plain and Shielded Flanged and Shielded

- =
9

% T

FIG. 1. Typical cut-away views of instrument-type retainer ball hearings. Complete tabular data on
“C” factors and static load ratings are contained in the MICRO Bearings Catalog.
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requirements of quietness and freedom
from vibration. Experience indicates
that a permanent deformation in the
raceway of less than 0.0001 times the
diameter of the rolling elements ordi-
narily has no objectionable influence
on the functioning of the bearing.

In order to obtain an expression for
the load carrying capacity at rest, and
a numerical value that can be used as
a reference, the pure radial load which
corresponds to this negligible magni-
tude of permanent deformation has
been selected as the basic static load
rating and given the designation C..

If the load is much higher than C,
when the bearing is not rotating, mi-
nute depressions are formed in the
raceways, causing the bearing to be
noisy and to vibrate when operating at
high speed, even though the bearing
friction is not noticeably increased or
the bearing otherwise injured. Depend-
ing on the requirements in this respect,
the static load may occasionally be al-
lowed to exceed the C, valye.

If a load considerably higher than
Co acts only while the bearing rotates,
the permanent deformations that oc-
cur will be evenly distributed in the
raceways and cause no serious impair-
ment until the deformations become
relatively large. However, under such
a heavy load, the fatigue life will be
comparatively short in terms of the
number of revolutions. Static load rat-
ing values for all MICRO bearings
are presented in our catalog-data book.

DESIGN HANDBOOK OFFERED FREE
You’ll find this new, 70-
page authoritative pub-
lication a great help in
solving problems in de-
signing instruments or
small electro-mechani-
cal assemblies.

Write to: New Hamp-
shire Ball Bearings, Inc.,
Peterborough 1, N.H.

Micto -Bearings i
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See for yourself why the new

LEACH BALANCED-ARMATURE RELAYS
outperform all other types in resistance

to shock, acceleration and vibration

ONE-PIECE DIE CAST ALUMINUM HOUSING for
AIRCRAFT AND maximum strength and vibration resistance with
minimum weight.

MAGNET COIL wound with Teflon insulated magnet
PLEASE NOTE wire on one-piece Kel F bobbin assures reliubility at
elevated ambients.

MISSILE DESIGNERS,

DUAL COIL construction is the most efficient magnetic
circuit for minimum height and maximum resistance to
vibration and shock.

BIFURCATED CONTACTS assure high reliability in con-
tact making circuits. Overtravel and high contact
pressures produced by the pivoted armature result in
immunity to shock and vibration.

ARC BARRIER of Kel F molded construction provides long
arc path for use on 3 phase ac circuits, prevents phasc-to-
phase flashover.

BALANCED-ARMATURE DESIGN. In a Bulanced-Armature
construction, shock and vibration forces cannot cause the
relay armature to move. This eliminates faulty operation
of contacts due to vibration and shock forces.

HEADER AND CONTACT ASSEMBLY features simplified
construction which eliminates internal wiring, lowers lead
resistance, provides maximum resistance to vibration.
Contacts and working parts are readily accessible through-
out assembly, so that Leach is able to measure contact
gap, contact pressure and overtravel, prior to sealing, on
100 per cent of production. Customers are assured of
maximum performance from every production relay.
Patent Pending.

MEETS ALL REQUIREMENTS OF THE MOST
EXACTING OPERATING ENVIRONMENTS

The Leach Balanced-Armature Relays meet or exceed
requirements of MIL-R-5757, MIL-R-6106, MIL-E-5272.
Typical ratings include: vibration, 20 G’s to 500 cps
(higher ratings available); shock and acceleration, more
than 50 G’s; temperature, —50° to + 125°C; life, 50,000
continuous operations minimum at rated load; coils, any
resistance to 10,000 ohms — also available for 115 vac,
400 cps operation.

Write today for your copy of the Leach Balanced-Arma-
ture Relay Catalog.

CORPORATION | LEACH RELAY DIVISION

5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA

DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U. S. AND CANADA
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(6% CAPACITORS

HIGH TEMPERATURE TANTALYTIC
CAPACITOR — TUBULAR — features:
1 —Tantalum lead, 2 — Teflon*
bushing, 3 — Mylar* insulating
sleeving, 4 — Insulation, 5 — Paper
and tantalum foil rell, 6 — Solder-
able nickel lead, 7 — Rubber bush-

. ing, 8 — Double metal case con-

struction, 9 — Non-acid elecirolyte,
10 — Plain and etched foil, 11 —
Polar or non-polar construction.

HIGH TEMPERATURE TANTALYTIC
CAPACITOR — RECTANGULAR —
features: 1 — Tantalum stud, 2 —
Silicone bushing, 3 — Polar or non-
polar construction, 4 — Paper and
tantalum foil rolls, 5 — Silver-plated
metal case, 6 — Plain and etched
foil, 7 — Non-acid electrolyte, 8 —
Mounting stud (optional).

*DuPont Co. Trade Mark
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General Electric Tantalytic capacitors

operate at+125 C amhient

for 1000 hours at full rated voltage

To help you solve difficult space problems
in design functions demanding high reli-
ability miniaturized equipment capable of
operating in ambient temperatures ranging
from —55C to +125C at full rated voltage,
General Electric offers a variety of shapes
and sizes of high temperature Tantalytic
capacitors.

The Tantalytic capacitor is built for at
least 1000 hours operation at +125C with
no more than 20% loss in capacity. Below
--125C, capacitor life is extended in pro-
portion to the reduction in ambient tem-
perature.

Whatever your capacitor requirements
might be, there is a General Electric sub-
miniature capacitor for most applica-
tions. Take, for example, the metal-clad
tubular capacitor — mineral oil impreg-

nated, built to MIL-C-25A — often ap-
plied to “work horse” applications in
military electronic circuits. Or, capacitor
pulse forming networks, adhering to strict
capacitance tolerance and temperature
range, are engineered for missiles and radar
equipment.

New permafil capacitors, built to meet
the characteristic “K"” requirements of
MIL-C-25A, are now available in rectan-
gular case styles. These solid dielectric
capacitors can withstand the violent shock
and vibration found in today’s missile and
airborne electronic systems.

For assistance with capacitor applica-
tions contact your General Electric Ap-
paratus Sales Engineer or write to the
General Electric Company, Section 442-40,
Schenectady 5, New York.

*Registered Trade Mark of General Electric Co.

Progress Is Our Most Important Prodvct

GENERAL @3 ELECTRIC

METAL-CLAD TUBULAR CAPACITORS— +85C, min- PERMAFIL RECTANGULAR solid dielectric in case CAPACITOR PULSE FORMING NET-

eral oil impregnated. Built to MIL-C-25A. Ratings: styles CP50, CP60, and CP70 series. Built to elecn ~ WORKS — for missiles and radar

.001 to 1.0 uf, 100-600 v, d-c. Tol: = 5%, &= 10%, trical requirements of characteristic "K', MIL-C- equipment. Capacitance tolerance: +

or &= 20%. Write for GEC-1390. 25A. Rotings: .01 uf to 10 uf; 100 v. d-c to 1500 7% (at +25C). Temp. range: —55C
v. d-¢, Temp. range: —55C to +125C. to +125C. Write for GEA-4996.



VERSATILI

TDI MINIATURE TELEMETRIC
RECEIVING SYSTEMS

Miniature and mobile, here’s a telemetric receiving system
designed for a host of military and civilian applications . ..
airborne, ground or marine!

For missile checkout, flight tracking experimental aircraft
and missiles, the TDI systems are highly effective, even
under the most severe field service conditions. They operate
ideally with tape recording, oscillographic, photographic
and similar types of recording equipment . .. and this rugged
equipment can be installed in jeeps, autos and rrailers.

Design-wise, these systems achieve substantial reductions
in weight, size and power consumption—yet a high degree
of accuracy, exceptional stability and simplicity of opera-
tion are maintained,

TDl 12-Channel Receiver. Modular con-
struction permits wide flexibility of arrange-
ment and actual form factor of receiving
equipment. Packages or combinations in any
number from one to eighteen units can be
arranged in various mounting styles.

TDI Type 2701A 4-Channel Receiver. Use

as flexibly as 12-channel unit—split up in com-
binotions to suit your particulor receiving
requirements. Ideal for flight line checkout.

<€ Telemetering on wheels! New portoble test
cart enables users to perform wide variety
of telemetering functions in previously inocces-
sible locotions, with greater efficiency and
accuracy thon ever before,

Technical bulletins on miniature receiv-
ing systems and other TDI products
available on request.

TDi‘s newest office is now located at 305 Washington Avenue SE, Albuquerque, New Mexico
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his new scatter antenna is specifically designed
for the werld’s toughest weather conditions. Recently
static Ioad tested with over 32 tons (105 lbs./sq. {r.) on its
surface, this big dish and tower have been carefully engi-
neered and constructed to withstand winds in excess of
150 M.P.H. Even a 6" layer of ice won’t disturb its per-
formance. It is, in fact, the most rugged aluminum
antenna ever built. Yet, its light weight, sectionalized
aluminum construction keeps shipping costs down, makes
assembly easy.

YOU CAN'T MISS US AT THE L.R.E. SHOW-BOOTH #2344

. : _Z;‘ia'_. II'.": ; ]
S

D. S. KENNEDY &

— TEL: coa-1z0c¢
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Tracking Antennas ~ Radio Tihgcopec—W}mm- = el w1t -
“Trans-Horizon” Antennas: lonospheric Scatter - Tropospharic Scatter



Trangitron

O

Transitron's diodes, voltage regulators and rectifiers are designed to operate over
wide environmental extremes and meet the many varied requirements of electronic
circuitry. Reliability is assured through hermetic sealing and exacting manufactur-
ing standards.

Transitron’s silicon units have established a record of dependability in such critical
applications as guided missiles and jet aircraft. They feature low inverse leakages
and high voltage operation and are recommended for high temperature applications
where germanium and selenium are unreliable.

VOLTAGE
REGULATORS

Maximum
Current
Dynamic @ 25°C @ 125°C
Type Voltage Range Resistance {ma) {ma)
ini V-6 52 . 6.4 20 40 8
Submnlanire V-9 7.5 - 10.0 15 25 5
SV-15 135 - 18.0 120 14 3
Sv-24 20.0 - 27.0 300 10 2
Current ratings up to 2 amps
S m lati liti Miniature ggggs ;,g - 15,4 f° 1§g fg
-808 .5 - 10.0 5
uperior regulating qualities Sham e o 0 v 3
. SV-824 20.0 - 27.0 300 27 5
Rugged construction
. (amps) (ma)
Small size Power $V-905 52 - 6.4 7 16 400
Axial mounti L . A
y 5 - 18. ] 50
xial“mouniing $V-924 200 - 27.0 8.0 4 100

Send for Bulletin TE-1352

“Leadership in semiconductors”

—an— B= B—= - —e— =

Germaniym Diodes Transistors Silicon Diodes Silicon Rectifiers



RECTIFIERS

Maximum Maximum
Maximum Forward Inverse
Inverse Current Current
Type Voltage {ma) @ 150°C (ma) @ 150°C
ili *1N256 570 200 25
e ~IN255 380 400 15
*1N254 190 400 1
*1N253 95 1000 1
ini TJ40A 400 200 5
MiniBURE TJ30A 300 200 5
TJ20A 200 200 5
TM64 600 1000 5 [+] i ili i
Mﬁ:ged ey i e ; Reliability at high temperature
IN338 100 1000 2 ® High power handling ability
(mps) e @ High efficiency
Medium TR402 400 20 5 .
1N250A 200 20 5 © Rugged construction
Power 1N2498 100 20 5 g9
® Hermetic sealing
High TNaisa 200 3 3
Power 1N412A 100 35 5 Send for Bulletin TE-1351
*JAN types specified at 135°C
Maximum /
Maximum Average Maximum 4
Operating Forward Inverse /
Voltage Current Current /
Type (volts}) (ma) (ua) @ volts
(@ 150°C) (@ 150°C)
ili *1N457 60 25 5@ 60
Military *1N458 125 25 5@ 125 /
*1N459 175 25 5@ 175
O S S 25
Conductance  1sgsa 380 50 25 @ 380
(@ 125°C) (@ 125°C)
i *1N251 30 30 0@ 10 o
ne“'ugehnc 1N252 20 20 0@ 5 ® Recovery times under .15 us
fquency 596G 40 25 0@ 20
Recovery time .15 usec o ngh voltage rafings
(@ 100°C) (@ 100°C) ® Operation up to 200°C
$G213 200 12 50 @ 175 . . .
sez11 80 12 0@ 60 @ High inverse resistance
Fast Recovery time .3 usec
Switching @ . .
sc228 " s e Subminiature size
$G226 80 35 20 @ 60
R ime 1 .
e S Send for Bulletin TE-1350
*JAN types

Visit us at IRE Show Booth 3912-14

-
I anSl l On electronic corporation

wakefield, massachusetts




NOW.... the world’s most
Versatile Coil Winder available as

a complete laboratory unit!

MODEL W |COIL WINDER

THE ONLY COMMERCIAL MACHINE CAFABLE OF

WINDING LATTICE—BOBBIN—INTERLEAVED—SINGLE
LAYER—BANK WOUND—INTERWOVEN COILS.

Now the world’s most versatile coil winder made up
in one mobile compact unit complete with all neces-
sary equipment e.g. lubricants, wrenches, instruction
book, etc. The model W is capable of winding every
type of coil required in the electronic or industrial
laboratory except toroids.

SPECIFICATIONS

% HP motor and speed control—Gears from 25-100 teeth —
Wire Guide for universal or lattice winding— Wire Guide for
bobbins or layer winding—Wire Guide for single or multiple
layer coils to 6” in length—3:1 reverse idler for bank winding
and long multiple layer coils—Cams for continuous traverse
adjustment, 0”-1%"—Llarge yoke for larger bobbins and
transformers — Available with clock counter calibrated in %
turns or with drum type predetermining counter —Universal
type arbor for coils with hollow cores—Pi spacing attachment
with 1/32 index plate—Adjustable bank winding cam—Feeds
for wire as fine as .001”—Rack feed range .00083” to .150"
per turn (7-1200TPI). Maximum distance from head to tail-
stock 8”—Layer wound coils using cam traverse 2 to 600
TPL. Net weight 140 Ibs.

Cabinet mcde of auto body steel with reinforced
corners and ends; heavy duty ball bearing rubber
tired caster with 2 foot brakes; size 17x25%2x32" high;
one cylinder lock secures all compartments.

Model W with cabinet comes with 50 page instruction
book complete with charts for universal computation;
work sheets and nomographs.
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VISIT US AT BOOTHS 4502-4601—RADIO ENGINEERING SHOW
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@© A X can engineer

and manufacture

your

REMOTE-CONTROLLED
SUBASSEMBLIES

_..one source . . . one responsibility
for your electro-mechanical requirements

For the above subassembly, Oak stamps, draws, welds,
and etches the aluminum chassis . . . builds the rotary
solenoid switch . . . manufactures the serew machine
parts . . . makes the complicated cable harness .
assembles all the parts . . . then runs life tests, heat
and cold checks, and humidity chamber trials.
Besides complete facilities, Oak has the knack for
making complicated devices producible. Why not con-
tact Oak engineers about your own requirements? Do

OAK ROTARY
SOLENOID”

*Mtd. under license from
[ G. H. LELAND, INC.

Oak rotary solenoids are ideally
suited as actuators for remote con-

trol of complex circuits under the severe
environmental conditions of MIL-S-4040A,
and other specifications which are typical of
air-borne, mobile, or military apparatus.
They are compact and rugged—being prac-

it early in the design stage. Time and again, they have
been able to suggest changes that resulted in lower
costs and better operation.

Phone or Write Our Mr. Howard Olson, Today, on
Any Aspect of Your Subassembly Projects.

tically solid metal throughout. Qak rotary
solenoids are exceptionally adaptable, too.

They can be used to drive switches, gear SWITCHES
trains, and many other mechanisms requiring CHOPPERS
a restricted rotary stroke with repetitive op- ROTARY SOLENOIDS QAKM'G. #
eration. Wire-saver circuitry is available to SPECIAL ASSEMBLIES co.
help you economize on wiring. VIBRATORS
TUNERS

1260 Clybourn Ave., Dept. G, Chicago 10, lllinois * Phone: MOhawk 4-2222

Want more information? Use post card on lost page. 79
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FROM DATA TO DIGITS...

Today Hughes is developing systems which
convert radar data and other information

. to digital form and process it for use in
performing control functions.

These systems will be able to receive and
store vast quantities of data from many dif-
ferent sources and distribute it, after proc-
essing, over large and com plex ground nets.

o Special-purpose digital computers are em-
ployed, utilizing magnetic drum memory
and novel programming techniques. The
i systems will also include visual displays and
*a"s employ the latest concepts of human engi-
neering to simplify equipment operation
and minimize the possibility of human
error. Vacuum tubes are being replaced by
3 transistors or ferrite cores in flip-flops,
registers, and amplifiers; and diode matri-
ces are being replaced by ferro-magnetic

circuitry.

These and other features of the new sys-
tems pronise to maintain and extend
Hughes leadership in the ficlds of digital
computers and processing systems. In order
to design and build these and future sys-
tems, Hughes requires enginecrs with cx—
perience in electronic circuit design, logical
design, electronic packaging, radar systems,
and many others.

For further information write us at the
address below.

. HUGHES

.
I
i
|
|
bl |

|
|
3
|
|
i
|
I
{
|
1

RESEARCH AND DEVELOPMENT LABORATORIES

SCIENTIFIC STAFF RELATIONS

Hughes Aircraft Company, Culver City, Calif.
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e e 06 00 0000
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Three unusual direct-display
storage tubes by Hughes L) —

MEMOTRON

FEATURES: bright display. . . constant and uniform
intensity of presentation . .. no perceptible
transient decay . . . simplifies photography.
APPLICATIONS: transient analysis . . . spectrum
analysis . . . direct comparison of wave forms.
spECIFICATIONs: 100,000 inches/sec. writing speed
.. stores traces until intentionally erased . . .
erasure triggered by push-button, or programmed
voltage . . . electrostatic focusing and deflection.

MEMO-SCOPE

Model 104, incorporating MEMOTRON, is a new
memory oscilloscope with 5 optional
preamptlifiers to satisfy the most critical
production, test and laboratory requirements.

TONOTRON

FEATURES: half-tone presentation . .. excellent grey scale . . . controllable
decay rate . . . compact design. APPLICATIONS: closed circuit TV ...
instrumentation . .. P.P.I.... narrow band, slow scan TV,
SPECIFIGATIONS: 1,000 foot-lamberts brightness at 10 kv . . . electrostatic
focusing . . . magnetic deflection.. ... 60 lines per inch resolution

writing speed of 150,000 inches/sec.

TYPOTRON

FEATURES: high brightness . . . permanent display until intentionally erased
.. .rapid display of printed data. .. 63 character matrix. APPLICATIONS:

digital computers. . . teletype reception . . . wherever printed data must be
displayed rapidly for use by human operator. SPECIFICATIONS: writes up
to 25,000 characters/sec. . . . permanent storage until erased . . . almost

instantaneous erasure . . . electrostatic focusing and deflection.

See demonstrations of these tubes and MEMO-sCOPE at the I.R.E. Show,
booths 2801, 2803, 2805, Second Floor. For additional information write to:

HUGHES PRODUCTS « ELECTRON TUBES
International Airport Station, Los Angeles 45, California

© 1957, HUGHES AIRCRAFT COMPANY
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SPECIFICATIONS

Frequency Range:
20 cps to 20 KC, covered in one range.
Accuracy:
*49% including changes due to warm-up, aging
components, tubes, etc.
Dial:
Six-inch diameter dial calibrated over 300° of arc.
Frequency Response:
*1 db entire frequency range.
External Frequency Control:
14-inch shaft, extending from rear of instrument,
rotation approximately 150° for full frequency
coverage.
Output:
10 volts into 600 ohm rated load, balanced or 1
terminal at ground.
Ovutput Control:
Decreases level continuously by more than 40 db.
Distortion:
ess than 1% over entire frequency range.
Hum Voltage:
Less than 0.1% of rated output. Decreases as out-
put is attenuated.
Power:
115/230 volts, £10%, 75 watts.
Dimensions:
Cabinet Mount: 714" wide, 1124” high, 1514”
deep. Rack Mount: 19” wide, 7” high, 121" deep.
Weight:
Approximately 25 lbs.
Price:
$275.00

Data subject to change awithout notice

82 Want more information? Use post card on last page.
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New low cost oscillator
covers entire audio band in
one sweep of the dial

-hp- 207A Audio Sweep Oscillator—continuous
output 20 cps to 20 KC—flat response,
low distortion—may be motor driven or

coupled to recording device

Here at last is a low cost, high quality oscillator providing
the time-saving convenience of continuous single-sweep frequency
coverage from 20 cps to 20 KC. The instrument has high wave-
form purity, constant output, high stability and dial calibration
which is essentially logarithmic. Band switching and resulting
transients are eliminated. A flexible 10 volt output can be used
balanced or with one side grounded.

Model 2074 may be swept by hand, motor driven, tuned
remotely or coupled to a recording device by means of a shaft
externded through the rear of the cabinet.

Priced at just $275.00, this new -4 - oscillator is an outstand-
ing value and particularly convenient for such audio tests as
speaker frequency response and amplifier flatness, measuring
characteristics of filter networks, complex coupled systems:and
industrial transducers, or automatic response measurements where
response is recorded or viewed on an oscilloscope.

See the new -hp- 207A at the IRE Show,
Booths 2509- 2511-2513.

March 1, 1957 — ELECTRONICS



$50A — highly stab e, widé band;

10.cps to 10 MC. Fo- audio, super- 200AB — for audio tests, 20 cps to
sonic, video, rf. measurements. ' 40 KC. Output 1 watt/24.5 volts.
Output 15 mw?3 volts. Fre- Simple to use, compact, rugged.
quency response flat = 1 $130.00.
db. $490.00.

ering frequencies 50 cps to 500 ment for audi> and ultrasonic
KC. Owtput 3 watts/600 chms. tests. 5 cps to €00 KC; output
$475.00. 160 mw/10 valts; 20 volts
open circuit. $160.00.

233A — carrier tes! oscillator cov- ] ] 200CD — popular precision instru-

additional

-hp- quality oscillators

@ outstanding value

206A — very low distortion; for ® complete coverage 200J) — extremme accuracy for inter-
high quality, high accuracy asdio polation and #requency measure-
tests. Covers 20 cps to 20 KC; 0.008 cps to 10 MC ments. Cove=s 6 cps to 6 KC,

output 115 dbm. $565.00 output T6) mw/10 volts
20 vots open circuit

® stable RC circuit pioneered by -hp- $275.00.

® each instrument designed
to do a specific job best

HEWLETT-PACKARD COMPANY

205AG — time-tested convenience 4170A Page Mill Rd., Palo AHO, Calif., U.S.A. 2007 — :us!-_:n-engineered f6’2'5°(;'
for high power tests, gain meas- m nd emetry, carsier current tests, !
urements. 20 cps to 20 KC 5 Cable ""HEWPACK - DAvenport 5-4451 cps to 1CO KC, output 160

watts output. $440.00. Field engineers in all principal areas mw/10 vo ts; 20 volts open
ciresi-. $350.00.

World's most complete line of fast,

accurate, easy to use oscillators!

O

202C — replaces famous 202B for
low frequency measurements 1
i ¢ps to 100 KC. Output 160
mw/10 volts; 20 volts open
circuit. $300.00.

201C — specifically designed for
high quality audio tests. Covers
20 cps to 20 KC. Datput 3
watts/42.5 volts. £225.00,

202A — for servo, vibration, medi-
cal and other very low frequency
measurements, 0.008 to 1,200
eps. Output 20 mw/ 10 volts.
$465.00. 4170
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TYPICAL ASCCP SWITCHES

STRAIN GAUGE
SAMPLING

THERMOCOUPLE
SAMPLING

iﬁéﬁ

DRIFT COMPENSATION

CRQ DISPLAY

84

ASCOP #2,... SAMPLING SWITCHES

Help Spearhead Ramjet Research in the Lockheed X-7

The needle-nosed X-7 is playing a ma-
jor role in the development of power-
ful new engines for Air Research &
Development Command ramjet mis-
siles. ASCOP high speed rofary
sampling switches are employed in
this “flying laboratory” to provide de-
tailed information on flight attitude,
supersonic airspeed, tempercture and
stress. As many as 100 measurements
of aerodynamic behavior are provided
by ASCOP Switches for transmitting
to ground stations where the vital sta-
tistics are analyzed to contribute to
better ramjet performance. ASCOP is
the leading manufacturer of rotary
sampling switches and has over 200
standard models for use in telemeter- ASCOP SAMPLING SWITCH FEATURES
1ng, d-rlft compens_atlon, thermocouple Easy Installation e Single or Multi Pole @ Up to 240
sampling, }*adgr dlsP]a_y and countless contacts per pole ® With or without Motor Drive e
other applications. Write for complete Speeds up to 100 RPS e Long Life & Low Noise ® Top
details. Reliability e Trouble Free @ Precision Construction

APPLIED SCIENCE CORPORATION OF PRINCETON
P. O. Box 44 Princeton, Mew Jersey o Phone Plainsboro 3-4141
1641 South La Cienega Blvd., Los Angeles, Calif.
Phone Crestview 1-8870

WE PROVIDE TTHE LIVER - YOU MOVE THE WORLD

Want more information? Use post aard on last page. March 1, 1957 — ELECTRONICS



P.O. Box 186-A
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AUTOMATIC ELECTRIC
Type BQA and Many
Others in Stock

We maintain complete distributor
stocks of the following makes:

Advance Relays Phillips Controls
Automatic Electric Struthers-Dunn
Clare Leach Relays
Neomite-Elgin Terado and Others

We Anticipate Your Relay Needs

Relay Sales cannot get better delivery from
manufacturers than you. Relays now in
stock were ordered as long as 10 months
ago and selected by men who have special-
ized in supplying relays to the industry for
many years. The items illustrated are
typical of hundreds of thousands in stock.
They are available in all popular coil ratings
and contact arrangements. Why wait for
relays? Call us today!

Write or Phone for Same Day Shipment

Phone :West Chicago 1100

RELAY SALES  inc.

West Chicago, Ill.

LEADING MAKES-
LATEST TYPES
IN STOCK!

” AUTOMATIC ELECTRIC
Type 45 Stepper
Wide Selection

STRUTHERS DUNN
Keying Relay
Many Types in Stock

PHILLIPS CONTROL
9QA Midget for Sub Chassis
Mounting. Many Others
in Stock

(Actual Size)
NEOMITE-ELGIN

Sub Miniature Hermetically Sealed
Relay. All Advance Types in Stoch

Want more information? Use post card on last page. 85



to back up

you and

We’re going to build a proposition which we believe
deserves your most serious consideration, if you are a me-
chanical or electrical engineer. This proposition is built
on pure and simple fact—no high flown promises or broad
generalities. Our proposition: you and Collins should get
together. We present these facts to support it.

{FACT NUMBER 1:

Collins Radio Company’s sales have increased 10 fold in
each of three successive seven year periods. 1933 sales were
‘$100,000; 1940 sales, $1,000,000; 1947 sales, $10,000,000;
1954 sales, $100,000,000, and 1956 sales, $126,000,000. (Note
graph.) This company kas grown, and is growing at a phe-
nomenal rate. Total employment is 9,000 of which 249,
are research and development personnel.

You grow when the company you work for grows.

FACT NUMBER 2:

‘Asshown in the graph at right, the employment of research
and development personnel has increased steadily despite
fluctuation in sales. Notice that even during periods of
national sales regression Collins continued to strengthen
its engineering staff.

Collins has based its growth on the solid foundation of
stability in the engineering department.

FACT NUMBER 3:

At Collins, the ratio of engineers to total employees is
extremely high, far higher than the average among estab-
lished companies engaged in both development and pro-
duction. First and foremost, Collins is an engineering
company.

Engineering is king at Collins—never takes a back seat
to production expediency.

FACT NUMBER 43

Collins’ reputation for quality of product is universally
"ecognized. It has led to Collins’ phenomenal sales record.
At Collins there is no compromise when quality is at stake.
If yow're the man we want, you'll get real satisfaction
out of this quality-consciousness.

..Just

belief that

FACT NUMBER 5¢

Electronics is Ccllins’ only interest. In no way is it sub-
sidiary to the manufacture of industrial or consumer prod-
ucts. Collins builds electronic equipment, not airplanes or
vacuum deaners. Every research, development and pro-
duction facility is devoted to progress in electronics.

If electrortcs is your interest, yow'll like the climate at
Collins.

FACT NUMBZR 6:

There is 2 limitless variety of fields and types of work for
the Collins engineer. Recent Collins work in air and ground
communication, and aviation electronics include develop-
ments in transhorizon ‘‘scatter” propagation; single side-
band; microwave and multiplex systems; aircraft proximity
warning indicator; aviation navigation, communication and
flight control; broadcast; and amateur equipment.

our

There is big opportunity for your special talents.

Right now we are prepared to offer you a technical or
supervisory assignment in one of many interesting fields.
And the sky is the limit as far as responsibility and salary
are concerred.

You will work in one of Collins’ new research and develop-
ment laberatories located at Cedar Rapids, Iowa; Dallas,
Texas; and Burbank, California. Offices and subsidiary
companies are located in New York; Washington, D. C.;
Miami; Knoxville; Seattle; Hickman Mills, Missouri;
Toronto, Canada; London, England; and South America.
All your moving expenses are paid. Company benefits are
tops in the industry.

We repeat—if you are a mechanical or electrical engineer,
you and Collins should get together. Take the first step
now, send your resume today to:

L. R. Nuss FrRED AIKEN HaroLp McDaNIEL
Collins Radio Co. Collins Radio Co. Collins Radio Co.
Cedar Rapids, 2700 W. Olive Ave. 1930 Hi-Line Drive
Iowa Burbank, California Dallas, Texas




black and white facts
should get together

Collins will be interviewing engineers and
tech writers at the IRE Show in New York
March 18-22. Call L. R. Nuss, Clrcle
5.7076, for a personal, confidential in-
terview.
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This graph shows the relationship between sales and employment Collins new research laboratory building at Cedar Rapids, Towa.
of engineering personnel at Collins. Notice the steady increase in Air-conditioned, shiclded against radio waves, completely equipped.
research and development employment despite sales fluctuations. N

COLLINS RADIO COMPANY o CEDAR RAPIDS + BURBANK o DALLAS
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a fully-insulated
one-piece tap
connector

for shielded
and

coaxial cable
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UNI-RING offers a tremendous saving in installation time over any previous method of tapping
or terminating shielded or coaxial cable. As the inner ring slides under the shielded braid, the
tap wire is held between the braid and the cuter ring. Single or multiple taps, from either the
front or back of the conmector, can be accommodated . .. A single crimp, using the same basic
HYTOOLS used for installing HYRINGS, completes the uniform, secure, and insulated assembly.

The protecting nylon insulation extends beyond both ends of the UNI-RING, eliminating metal-

to-metal contact and preventing harmful wire-chafing in tight locations. The UNI-RING is
color-coded to indicate conductor sizes.

UNI-RING’s one-piece design insures electrical integrity, prevents heating, and eliminates
noises caused by isolated metal parts.

For samples and complete detalls, write: OMATON DIVISION

>
B u R “ D 5615

Norwalk, Connect. ¢ Toronto, Canada ¢ Other Factorles: New York, Callt.

+ Toronto ¢ Export: Phillps Export Co.
88

Want more information? Use post card on fast page.
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NEW RAYTHEON PRODUCTS

For those who need the most demanding ceramic characteristics

... RAYTHEON R-95 HIGH-ALUMINA

We make only one kind of ceramic— high-zlumina. As
a manufacturer of tubes, Raytheon demands ceramic
quality of utmost purity and controlled consistency.
Our own R-95 ceramic meets these exacting demands.

You will find R-95 high-alumina ceramic completely
dependable where high strength, high temperacure,
reliable vacuum seal, improved electrical p=rfcrmence,
and high corrosion or abrasive resistance applications
are involved. Raytheon will supply ceramic parts
manufactured from R-95 high-alumina either alone or
as hermetic ceramic-to-metal assemblies in accordance
with your specifications. The assemblies can subse-
quently be soft or hard soldered into your production
in your own plant.

RAYTHEON MANUFACTURING COMPANY

Ceramic Sales

Walitham 54, Massachusetts

Write for complete specification sheet. Supply us
with a sketch or drawing outlining dimensions and tol-
erances, together with operational conditions. We will
be happy to provide information and assistance on
any of your ceramic requirements—without cost or
obligation.

Bright Futures for Ceramic Engineers

Join an outstanding group of engineers in expanded cera-
mic development, working in the most modern ceramic
plant in operation. Fasc nating projects, excellent salaries,
fine living conditions. Write address below.

Excellence
in Electronics

See you at the IRE, Booths 2611-2614, New York Coliseum, March 18-21



EIMAC FIRST

with ceramic tubes that can

Ceramic Receiving Tubes
Eimac, the world’s largest manufacturer of transmitting fubes, enters

"= - the receiving tube field with a significant new concept—the stacked
H‘ ceramic receiving tube. Design eliminates internal insulators and
= = spacers. These new stacked ceramic tubes can withstand heavy

shock and vibration with low noise output.

3CX100AS

dere is a new premium guality cer-

amic and me-al 1CJ)-watt triode
= similar to the 2C39B. It is used as a
: Wy o ZW amplifie- or oszillator to 2500

E‘& megacycles, and in pulse applica-

4 2CL4CA ions to 3000 megacvcles

MACE % w3 A

1

%l

EA el
4K50,000LQ -
This four-cavity

externally -tuned

i

klystron is typical of > &/
an extensive line of " £ ] e’
Eimac high and super f ~ V
power.klystronsfor g 2CL40A '
U}-.”: "r'mcrowove e "‘\ A new, small ceramic high vac-
l:ol':CC;‘;O"Oi\:‘/szf (lmdd ‘ uum rectifier or clipper diode
he Ei 4K5CO %;0: & 4 that can be air or liquid cooled.
'LOe \:?IIOCdeliver 10.- yy Under the latler conditions, av- o

' erage plate current is 120 %

000 watts of power
at frequencies up to
1000 megacycles

milliamperes, with a peak in-
verse voltage of 16,000 volts.



In recent years equipment manufacturers and
users have been introduced by Eimac 10 a series
of ceramic tube firsts unequalled in the industry:
klystrons, negative grid tubes, rectifiers and
receiving tubes

Clean, and rugged...these tubes can stand up to
shocks and temperatures no glass tube can
Design and production advantages are a boon to
equipment manufacturers and users alike

As first in the field, Eimac has developed ceramic
tube manufacturing techniques that havwe evolved
into well established processes.

See this line of “tubes that can take it" at
the Eimac exhibit, Booth 2410-12, National
I.R. E. Show and Convention, Marct 18-21.

EITEL-McCULLOUGH, INC.

S A N 8 R U N O C A LI F O XRINIT A
The World's Largest Manufacturer of Transmitt ng Tubes

4CX300A .

A remarkable genera! purpose powear tetrode
designed especially for compact, medium power equip-
ment. Smaller than a tennis bal, it has a plate dissi-
pation of 300 watits with forcec air cooling and will
operate to 500 megacycles at maximum ratings.

= 5
It

. ’

4CX5000A

This Eimac rad al-beam power tetrode is especially
suitable for cingle sideband operation. A rugged
ceramic tet-ode, it delivers 10 KW output in Class
AB1 service end handles high inputs without going
into the positive grid region.
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Portion of Eclipse-Pioneer's synchro calibration and test facility.

WHY IT PAYS TO SHOP AT THE BENDIX “SUPERMARKET”

— NATION’S LARGEST PRODUCER OF SYNCHROS

SHAFT POSITION-TO-DIGITAL CONVERTERS

Eclipse-Pioneer Coded Commutator type shaft position-to-
digital converters are miniature devices for converting
Analog information to Binary Digital form. Designed for
Digital control systems, data processing equipment,
telemetering applications, or computers. Especiolly suited
to oir-borne use.

Specifications:

[ Model GS-1-Al

Model GS-2-A1
Type output 8 digit gray {Reflected 7 digit Notural Binary
2 | Binary Code) | Code (dﬂble brush)
Shaft resolution 1 part in 256 1 part in 128

Current rating

with non-inductive toading

Shaft speed Max. continuous input of | Max. continuous input of

150 revs. per minute S 150 revs. per minute -
0.2 ounce-inch [max.) 0.4 ounce-inchﬁ(mux.)

15/16 inch

15/16 inch )

i Input torque
| Diameter of unit |
|

015 amps._(mux.) per digit | 015 amps. {max.) per digi'“
with non-inducviv_e Ioadirl

Eclipse-Pioneer Division ?m/é/

Teterboro, N. J.

92

Want more information? Use post card on lost page.

In buying precision synchros,
doesn’t it make a lot of sense
to insist on getting exactly
what you want, when you want
it—and at minimum cost?

Best way to be sure you get
all three is to depend on the
Bendix “Supermarket”.

Our mass synchro production facilities . . . the nation’s largest

- are constantly turning out just about all types of synchros
imaginable. This means we can offer you immediate delivery of
most synchro types—and minimum cost on all synchro types,
even for small quantity orders.

You can depend on the quality of Bendix synchros, too. They
will equal . . . or exceed . . . the accuracy of any other synchros
made today. Sound reasons why youw’ll be ahead to rely on the
experience and mass-production facilitics of Bendix.

District Offices: Burbank, Calif., Dayton, Ohio, Seattie, Wosh.
Export Sales and Service: Bendix International Division, 205 E. 42nd St., New York 17, N. Y.

AVIATION CORPORATION

March 1, 1957 — ELECTRONICS



AMP’S PATCHCO
sz confir

A wide variety of AMP Taper Technique
product provides long-life assurance of
perfect electrical terminations and is a
contributing factor in keeping electronic
equipment compact. The AMP Patchcord
Programming System offers a multiformity
of internal wiring arrangements and con-
nections and permits circuit versatility by
use of prepatched, removable front boards.

A number of major airlines, including
the Long Island City {facilities of Pan
American Airlines (shown above), have
installed electronic equipment manufac-
tured by Teleregister Corporation,
Stamford, Connecticut to eliminate delay
and uncertainty in air travel reservations
procedure. AMP Taper Technique and
AMP Patchcord Programming Systems
are prominent in the design of this equip-
ment.

AMP Taper Technique and AMP Patch-
cord Programming Systems have been
utilized for yearsto solve problems inherent
in the design of computers, business
machines, and automatic control equip-
ment.

Complete information isavailable on request.

A M P lN C U RP“ RATED \ : = | General Offic=: Harrisburg, Pa.

Wholly Owned Subsidiaries: Aircraft-Marin= Products of Canada Ltd., Toronto, Canada
Aircraft-Marine Products (G.B.) Ltd., London, England

Societe AMP de France, Le Pre St. Gervais, Sein2, France

AMP—Holland N.V. ‘s-Hertogenbosch, Holland

Japanese Distribusors: Oriental Terminal Praducts Co., Ltd., Tokyo, Japan

ELECTRONICS — March 1, 1957 Want more information? Use post card on last page.




HONEYWELL

RO SWITCH Precision

RST IN PRECISION SWITCHING

HOW MICRO SWITCH

ENGINEERING SERVICE
can keep a small switch from becoming

a BIG PROBLEM

in your design

MICRO SWITCH Engineering Service
is a two-way street. Field engi-
neers and factory engineers work
together to make sure you get the
right MICRO SWITCH precision switch
for your application.

This teamwork between experi-
enced switching specialists assures
that the precision switches you in-
corporate in your equipment are

the right switches for your applica-
tion and will give reliable,
dependable, day-in, day-out service.

You can take advantage of this
teamwork by calling MicrRO swiTcH
today. Switching specialists—with
close contact at the world’s largest
headquarters for precision switches
—are available at branch offices in
key cities.

CONTROLS
MANY
CIRCUITS
WITH ONE
MANUAL
MOTION

This three-position, rotary-type
toggle switch offers all the advan-
tages of a toggle switch mechan-
ism with longer operating life and
better detent ‘feel.”” Shown is a
four-pole double-throw switch with
12 terminals. It is maintained in
all three actuation positions, on-
off-on. This switch can handle a
high electrical load and has passed
severe tests for impact, shock, ac-
celeration and vibration.
(Send for Data Sheet 112)

94

B | PRECISE,
5 UNERRING
ACTUATION
THROUGH
MILLIONS
OF OPERATIONS

Adjustable lever actuator permits
close adjustment of switch operat-
ing point without removal from
mounting. It provides unusually
reliable service on such equipment
as timers, computers or other mul-
tiple-mounted devices which re-
quire precise, unerring operation
through millions of operations.
Available with normally open, nor-
mally closed double-throw or split-
contact circuitry.
(Send for Data Sheet 100)

Want more informafion? Use post card on last page.

FOR PRECISE
PERFORMANCE
UNDER MOST
EXTREME
CONDITIONS

&

MICRO SWITCH ‘‘EN’’ switches
are capable of reliable, long-life per-
formance under extreme environ-
mental conditions. They are com-
pletely sealed, cylindrical and can
be mounted wherever a through
hole can be provided. Variations of
the ““EN”’ are capable of actuation
by almost any means. Available in
choice of four different contact ar-
rangements. Equal in performance
to many switches twice the size.

March 1, 1957 — ELECTRONICS
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Switches put “THINK”
into this press transfer feed

Here is a typical example of how a manufacturer improved his product.
With MICcRO sWITCH Precision Switches designed into the press, blanks
are loaded and fed automatically, dangerous manual feeding is elimi-
nated, mistakes are “erased’” without interrupting production. This
product improvement was due in no small measure to the help of
MICRO SWITCH application engineers.

For more information for your de-
sign engineers, write for Catalog 83.

: { When a stack of blanks is nearly depleted,
: : the descending elevator trips this switch
= i which starts a motor and turns the six-
station turret to the next full station for
; blanks.

Plunger which picks up the blanks is con- }
trotled by switches shown. Upper switch
stops the press if the blanks do not reach
level of gripping fingers. Switch at left
brings new stack of blanks into position.

If stack doesn't come into position, the
third switch stops press.

S i G
4 g s When two blanks stick together and feed

. into the press they trip this switch which

¢ i actuates a solenoid and opens a trap door
. o in the press bed. The blanks fall through,
4 G the press goes on uninterrupted.
i
i 2%5 . % i §
SEEY e

SWITCH "REMEMBERS” CIRCUIT
WHICH WAS LAST ACTUATED

This is the first of a new series of “‘electrical mem-
ory” toggle switches. The switch indicates through
a pilot light or buzzer which circuit was last actu-
ated. The assembly uses one pole of its four-pole
circuitry to indicate which circuit was last operated.
Use of this switch simplifies basic circuit designs of
radar units, computers, aircraft control panels and
other similar devices. Seal prevenis entrance of liquids and dust.
Basic switches are Underwriters’ Listed at 5 amperes 125, 250 volts
a-c, d-c rating at 28 volts-3 amperes at sea level, 2.5 amperes at 50,000
feet (inductive); 4 amperes at sea level and 50,000 feet (resistive);
maximum inrush, 15 amperes.

Visit MICRO SWITCH Exhibit
Booths 2202-2212
at the | R E Show
New York Coliseum

March 18-21
5 SO,

&1 :;: \"i% n THIS

SWITCH

OPERATES

RELIABLY AT TEMPERATURES
FROM —50° TO 41000°F

Use of laboratory-tested, heat-resist-
ant materials makes this switch an ex-
tremely dependable component for use
in applications where high tempera-
tures are present. It will operate sat-
isfactorily in a temperature range of
—50°to 1000°F. Contact arrangements
are single-pole double-throw. Switch
is available in panel-mount design
(shown) or with pin- or roller-plunger
actuators.

(Send for Catalog 77)

1
3
A TWO-CIRCUIT 5
SWITCH 3 2
WITH b—% —

ACCURATE REPEATABILITY

This switch uses a snap-action spring
to provide quick make and break of
both contacts in each double-break
circuit. It is Underwriters’ Listed for 10
amperes 125 or 250 volts a-c¢; 4 H.P.
125 volts a-c; 10 amperes 30 volts d-c.

(Send for Catalog 62)

TWO SWITCHES OPERATED
BY A SINGLE LEVER ACTUATOR

This is an assembly of two single-pole
double-throw switches. It provides for
switching of two isolated circuits at the
same time. The basic units are listed
by Underwriters’” Laboratories at 15
amperes 125, 250 or 460 volts a-c; 2
ampere 125 volts d-¢; and )4 ampere
250 volts d-c.

(Send for Data Sheet 100)

MICRO SWITCH

A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY
In Canada, Leoside, Toranto 17. Ontaric » FREEPORT, ILLINOLS

nONLTMELL

S — SR SRR |

Want more information? Use post card on fusl page.
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You can rely on BUSS FUSES
to operate as intended.

Here's why — With BUSS fuses,
dependable electrical protection isn’t
keft to chance. BUSS fuses are tested in
a sensitive electronic device. Any fuse
not correctly calibrated, properly con-
structed and right in all physical di-
mensions is automatically rejected.

The result,—BUSS fuses provide
maximum protection against damage
due to electrical faults. And just as
important, they eliminate useless shut-
downs caused by faulty fuses blowing
needlessly.

BUSS fuses are made to protect ~ not to blow, needlessly m farm,

26

With a camplete line of fuses avail-
able, it is just good business to stand-
ardize on BUSS. The ‘‘trouble-free’”
operation of BUSS fuses helps to assure
that your product will operate as in-
tended . . . thus, BUSS fuses help to
maintain the reputation of your prod-
uct for quality and service.

If you have an unusual or difficult
protection problem, let the BUSS fuse
engineers work with you and save you
engineering time. If possible, they will
suggest a fuse already available in local

Want more information? Use pest card on last page.

wholesalers’ stocks, so 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. Co. (Div. of McGraw-
Edison Co.), University at Jefferson,
St. Louis 7, Mo.

Makers of g complete
line of fuses for home,
commercial,
TRUSTWORTHY NAMES IN electroric, automotive
ELBCTRICAL PROTECTION ond industrial  wuse.

March T, 1957 — ELECTRONICS
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For each of the different trinuners shown, there are dozens more that we can make to give
you exacily the trimmer you need—with a flat tuning curve like that shown in the drawing.

Let us put our exceptional stability in a trimmer
capacitor designed for your need

Just turn your requirements over to us and
we'll design the type you need around the
many important features that Corning
Trimmer Capacitors alone combine

Or, il you have your design pretty much
worked out and want a manufacturer, let
us show you how we go about giving you
what you want along with extra meusures
of miniaturization and stability.

Starting by permancntly bonding metal
1o tubes of rugged glass. we give you trim-
mers that have negligible capacity change
even when ambient temperatures vary
greatly. Temperature coefficients are +50

=50 ppm|[°C. or +200 + 50 ppm/°C,, de-
pending on the core material used.

If you're working in critical applica-
tions, such as high frequency amplifizrs
and oscillator circuits, the Corning direct-
traverse motion will simplify tuning. Be-
cause the tuning slug moves in and out

ELECTRONICS — March 1, 1957

without furning, you get no reverse loops.
A mushroom end spring eliminates micro-
phonics and capacity shift under vibration.

Or, if yourc intercsted more in the
general high frequency range, you can
get Corning trimmers with rotary tuning
slugs. This economical design comes in a
wide variety of mounting styles, push-on
mounis, and split bushings. with saddle
clips, wire lcads, pan terminals or solder
spots.

You can get both the direct-traverse
type and the rotary style in ratings from
3 to 12.0 mmfd. to your design. You can
also get a capacity range of from 2 to 30
mmfd. in a slightly larger version of our

TUNING CURVE FOR CORNING 1 7O 8 MMFD.
DIRECT TRAVERSE TYPE TRIMMER CAPACITOR

Check made at 50.0 MCS. on Boonton 160-A Q Meter
BT

| '/ '
= S e
= t ”
“
8 p |
z 4 o~ I
5 / |
& ral i !
3 | 7 |
| A
- ! Bl
=T | i {
ADJUSTING TURNS FROM MINIMUM C POSITION

direct-traverse motion.

Whatever you need, write, wire, or
phone Corning for facts on how we can
help you. If you'd like more information,
circle the publisher’s inquiry number for
catalog sheets.

Components Department, Electrical Products Division

Other electronic products by Corning Components Department: Fixed Glass Cuapaci-
tors#, Transmitting Capacitors, Canned High-Capacitance Capucitors, Subminiature Tab-Lead
Capacitors, Special Combination Capacitors, Direct-Traverse and Midget-Rotary Capacitors™,

Metallized Glass Inductances, Resistors. # Distributed by Erie Resistor Corporation

CORNING GLASS WORKS, 943 Crystal street, CORNING, N. Y.

@z«qmmw gédd

Want more information? Use post card on last page: 97



new...from Raytheon TE ST
Now the most complete quality line
in the industry . ..
All your test jack needs from one reliable source—Raytheon. )
These brand new components offer a unique combination of

highly desired features. Nine colors. Nylon insulators. Beryl-
lium-copper contacts with silver-plated gold-washed solder
terminals. Designed for extreme salt spray, humidity, tem-
perature conditions. For standard .080" prods. These jacks
conform to military specs. and are competitively priced.

143 MAX 79 MAX | Spring Pin Contact Nylon Insulator
THREADED SLEEVE Contact Sleeve
d-32NEF -2 T
T G waed
= 1_ Sitver Ploted .286 MAX DIA
[ 286 —— Beass 1
MAX DIA | 4
p l E
/ | - Zytol (ylony 28 _oo]DlU 4
SPRING PIN CONTACT AFX 5"""& ] 1 Mtg. Hole
a: Nickel Plated 4
RO S — 490 MAX |
Beeyllium Copper I -.655 MAX 1
STANDARD TEST JACK SUBMINIATURE FIXED-CONTACT TEST JACK
Rugged construction, superior design. ldeal for Fast, easy, press-fit assembly

extreme shock and vibration conditions

/- Maunting Panel
Bushing ~ Nylon Insulator .INSULATOR CONTACT SLEEVE

gf g N el %—r =

Snap-In Contoct

286 MAX DIA & Jwoe
(\,! i E——" ==
| % . T ,326MA>\ PRI
218 o1 o % Z9TMIN. SREHG
Mtg. Hole s
190 T A J I .546 CONTACT
L 655 MAX 1
SUBMINIATURE SNAP-IN CONTACT JACKS PRINTED CIRCUIT TEST JACKS
Snap-in contact can be soldered to cable before Mount on any panel to 14” thick
insertion in mounted jack
CONTACT, SILVER PLATED AND GOLD
/ FLASHED BERYLLIUM COPPER
For complete information, please write Dept. 6120 N 0.2 masomane

POST, TH PLATED BRASS

N

-+
COLLAR, TYTEL (NYLON) 7’

i S \nnwumnyn. TR (Lo

RAYTHEON MANUFACTURING COMPANY g !
Commerclal Equipment Division . T T (T
Waltham 64, Mass. Compact, high strength. Incorporates jack for banana plug or
standard .080" prod. Available in black or red
See Raytheon’s exhibit dt Booth 2611-14 at the I.R.E. Show

Excellence In Electronics

98 Want more information? Use post card on last page. March 1, 1957 — ELECTRONICS



World's Largest Exclusive Producer of Toroidal Components

C /2\ C
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The specific advantages common to
all Sanborn “150” systems are shown at the right.

In addition, the fundamental design of the Sanborn “150” allows
you to purchase and set up only what you need for your direct-
writing oscillographic recording needs (in the 0-100 cycle

range). There are no standard “150” recording systems. Each
system in use today comprises (1) a basic assembly in the
number of channels the user needs, and (2) & choice of
interchangeable preamplifiers according to

the nature of the immediate or anticipated
measurements desired to be recorded by the user.

For example, the purchaser first selects either a 1,

2, 4, 6 or 8 channel Basic Assembly, each of which
comprises a complete Recording Assembly in a
metal mobile cabinet (or portable cases if 1-channel),
2t a Paper Take-up Unit, and for each channel a Driver
e Amplifier with frame and Power Supply including Control
¥ Panel. Each Driver Amplifier is designed to receive, by
simple plug-in connections, any of the eleven currently
available Preamplifiers listed below.

To complete his “150” Recording System,

the user then purchases the interchangeable

Preamplifiers designed specifically for his recording

requirements. Available “150” Preamplifiers cover a wide

) and i : AC-DC Carri Tonitor,

AT I.R.E. SHOW range of uses and include AC DC (amep Se‘rvo )\ omtor.I.,ow

Booths 3601 and 360 Level DC Coupling, Log Audio, Chopper Stabilized

?o'. o8 =4 3? g DC, AC Wattmeter, RMS Volt/Ammeter, 400
Dynamic display of differential trears-

formers and velceity transducars, cycle Frequency Deviation, and Frequency Meter.
along with complete display ead For t1.9s2 who wish to build special Preamplifier circuits to their own
de":"s"u".:: ?;. s":b”" ':I“"hg design, a Blank Preamplifier Chassis
systems wi tnerchangeable Fre- . . s .

amplifiers. 1s available which may be used along with any of the standard

Preamplificrs mentioned above.




SANBORN Kecotoong Fernapaoet.

Sanborn “150” recordings save
you valuable analysis time, and
PH e minimize the possibility of

]
2t errors in interpretation, by presenting data in
, i true rectangular coordinate form. Withont waveform curvature,
[Z F PITCH ATTITUDE. “negative” time lines, cte.,
i 1 traces in multi-channel

records can be easily and
— accurately correlated, during
as well as after recording.

RATE OF CHANGE OF

o 2. PITCH ATTITUDE To meel vour requirenients for
accurate recordings, Sanborn 150 systems
provide over-all linearity of 19%,. This is accomplished

by current feedback driver amplifiers (one in each channel), and
galvanometers of new design, featuring high torque (10 ma develops
200,000 dyne em) and shorted coil frames. Maximnm error over middle
1 em of chart is 0.25 mm; over entire 5 cm

chart width, 0.5 mm. Hysleresis effects have

f also been reduced in the recording galvanometer
| assembly, to further improve
i over-all recording accuracy.

k| $ORCING FUNCTION
A third basic feature of all “150”" recordings is that they are
inlkless, produced by hot ribbon stylus on heat-
sensitive Sanborn Permapaper. The stylus removes the white opaque
7 surface of the chart leaving the black undercoating to show
£y through. Permanent and smudge-proof, the traces are
charaeterized by sharp, blot-free peaks and notches.

s
%
i -
: RATE OF CHANGE OF For useful data on the 150 Series
85 ALTITUDE systems and equipment to meet your
;_:-,C needs, write to Sanborn outlining your

application requirements.

SANBORN COMPANY  "2ur

WALTHAM 54, MASSACHUSETTS DIVISION



In an era of stepped up competition, no manufacturer ean hope to keep pace

with the field while relying on obsolete “patchwork” instrumentation. o

Almost hourly, electronics research is spawning new instruments designed
4 1 to perform a specific function better, in less time, at lower cost.

But here’s where your independent FIRST SIX * manufacturers’ represent-
The ative enters the picture. He represents what’s new, what’s right in elec-
' tronic product design. What's more he’s technically qualified to recommend
and apply industry’s newest produet innovations advantageously to your
instrumentation problems.

Today, “patchwork” — won’t work! Better call in your independent FIRST
SIX sales engineer. He'll back up his lines with a full measure of intelligent
technical service . . . from recommendation to maintenance!

* THE FIRST SIX — Six leading, independent manufacturers’ represent-
atives functioning cooperatively for the advancement of improved
electronic instrumentation in industry.

A. CROSSLEY ASSOC., INC. THE I, £, ROBINSON CO,

Detroit, Mich.

Chicage, Tk Philadelphia, Pa. — (Upper balfﬂy') ‘

Dayton, Ohlo Camp Hill, Pa. : Cleveland, |Ohio

St. Paul, Minn. Asbury Park, N. 3. .Duyton, Ohio

b HORMAN ASSOC., INC. J. D. RYERSON ASSOC., INC. | YEWELL ASSOC., INC. |
'&ﬁ:shing’tonx D.C Syracuse, N. Y. Burlingfor-Mass. T

Bridgeport, Conn. 3
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Ded UR orecision potentiometers

...THE ONE

BEST ANSWER |

T0 YOUR
DESIGN
PROBLEMS

SERIES C-158

INTERMEDIATE 1%” * GANGED
MULTIPLES + INDEPENDENT
PHASING

ACTUAL SIZE

o Independent linearity: &= 0.5%
of total resistance is standard.
e Lincar or non-linear windings
std., £ 19, on order.
on flat card; res. tol — = 5%
e Rotation: electrical — 320°.
Mechanical—325°.

K-200 (ball bearing)

| LONG FUNCTION ANGLES - CLAMP
PHASING + HIGH RESOLUTION

s Resistance: linear, on triple
Formvar copper mandrel.

e Independent linearity: = 0.5%
is standard; = .19 on order.

e K-200 pots are completely
enclosed and may be used as
single or multiple ganged units.

ELECTRONICS — March 1, 1957

SERIES C-050

SUB-MINIATURE !” « SEALED
CONSTRUCTION

/ o

& / r
ﬁ;@;&a‘

X ACTUAL SIZE

e DJne piece nickel plated bronze
:ase and bearing.

e Elcctrical rotation—3207; Mechanical
rotation—325°, or continuous 360°

e Voltage breakdown—1000 volts AC.

e Threaded bushing mounting.

SERIES C-200 (sleeve bearing)
BC-200 (ball bearing)

IN-FIELD GANGING °+ UNLIMITED
MULTIPLES ¢ ADJUSTABLE TAPS

e Resistance % 59 standard; to
+ 1¢}, on special order.

e Lincarity: *= 0.5% independent
lincarity is standard; = 0.3% on
special order for C-200; = 0.2%
on special order for BC-200.

e Mounting: Servo type or single
hole mounting with optional
non-turn device.

SERIES HP-200,
HP-300, HP-500

HIGH RESOLUTION + LONG
FUNCTION ANGLES ¢ GANGING
MULTIPLES

e Linecarity: * .5¢, standard to
+ .19, on order.

e Resistance: * 59 standard to
4+ 19/, on order.

e Rotation: 360° mechanical;
356° * 14° electrical standard.

Want more information? Use post card an last page

SERIES C-078

MINIATURE %" * GANGED MUL-
TIPLES ¢ INDEPENDENT PHASING

e Unit height 3”; weight % oz.

o Independent linearity: + 1%
is standard.

e Linear or non-linear windings
on flat card; res. tol. — £ 5%
std., = 19 on order.

SERIES C-300
SINE-COSINE

3" DIAM.

e Independent brush contacts produce
accurate sinc and cosine outputs.
e lunction accuracies of * 1%

are standard.
e Multiple ganged units are available.

WRITE FOR COMPLETE
TECHNICAL LITERATURE

Qur engineering department can sup-
ply prototypes to mecet unusual de-
sign specifications for tests and
approval. Send us your specs for
analysis. Electronic Sales Division,
DeJUR-Amsco Corporation, 45-01
Northern Blvd., Long Island City 1,
New York.
r——--
| You're
| always
sure
with

PRECISION POTENTIOMETERS

See our complete line at
Booth 8911-13, I.R.E. Show
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featuring the most smportant
connector developments in recent years
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PRINTED CIRCUIT CONNECTORS A) New Series PC “Bellows
Action Contacts” grip printed circuit board over 100% of board
contact area. Contacts in single or double rows permit up to 56
connections. AA) Right Angle Printed Circuit Pin and Socket
Connectors for dip soldering to printed circuit boards. Available
in 4, 8 and 19 contacts.

B) POLARIZING SCREWLOCKS to prevent accidental disconnection
due to vibration now available in Series 20 Miniature and Series
SM-20 Subminiature Continental Connectors,

C) SERIES 22 MICRO-MINIATURE Connectors offer the ultimate in

miniaturization without sacrifice of performance. Available with
7, 11, 14, 20, 26, 29 and 34 contacts for 22 AWG wire. Rating:
3 amps; Voltage: 1800V. RMS.

D) SERIES SM-20. Model shown has 11 contacts for #20 AWG
wire. Available in 7, 11, 14, 20, 26 and 34 contacts. Rating:
5 amps; Voltage: 1900V. RMS.

r ‘\\'fl.“a
~ ‘ B\. Sy
y 1 D E

~ E) SERIES 20 MINIATURE CONNECTOR with Hood and Polarizing

Screwlocks. Available with 7, 8, 9, 11, 14, 18, 20, 21, 26, 34, 41,
50, 75 and 104 contacts for #20 AWG wire. Rating: 5 amps;
Voltage 2100V. RMS.

F) SERIES 20 with 50-ohm matched impedance coaxial contacts
and 14 or 18 standard #20 contacts. Rating: 5 amps; Voltage:
2100V. RMS.

‘G) SERIES CCC 20 in stainless steel shells, recommended for air-
borne applications. 37 contacts for #20 AWG wire. (15 and 25
contacts on request.)

H) SERIES E-Z Easy Release Connectors with up to 34 solder cups
or solderless taper pin contacts. Aluminum hoods, polarizing
screwlocks and coaxial contacts available on order. Rating: 10
amps; Voltage: 4500V. RMS.

High precision, dependable Cantinental Connectors have achieved a reputation for
excellence throughout the aircroft and electronics industries. The widest range ol
applications can be made from our standard line.

<%




CONTINE
CONRECTOR
15144y

1) SERIES 1300 MINIATURE AN-TYPE Connector with one-piece
molded inserts. Rating: 7.5 amps; Voltage: 3000V. RMS. Two
shell sizes: 3, 4, 5 contacts, and 15, 19, 27, 31 contacts.

J) SERIES HC-20 HEXAGONAL Hermetic Plug has solid glass
insert. Choice of 4, 5, 7, 9 and 10 contacts.

K) SERIES H-20 Hermetic Plug for #20 AWG wire. Contacts
individually compression sealed in glass. Fits Series 20 recep-
tacles. With polarizing screwlock or guide pin and guide socket.

L) ANODIZED ALUMINUM SHELLS give complete protection against
physical damage on Miniature Series 20 and Subminiature Series
SM-20. Obtainable with or without corrosion-resistant stainless

steel polarizing screwlocks.

M) SERIES 14 Power Connector (illustrated with hood and polar-
fizing screwlock.) Choice of 7, 9, 10, 15 or 18 contacts for #14
{AWG wire. Rating: 10 amps; Voltage: 4500V, RMS.

NTAL U
S.A,
CORPCAATION

Ri9
5 i

N) SERIES 145-58 Single Row Taper Pin Terminal Blocks. Avail-
able in any combination of feed-through shorting or non-shorting
terminals. Molded holes for stacking or mounting.

O) SERIES 145.48 Triple Stacked Taper Pin Terminal Blocks.
Continental will supply stacked taper pin blocks in any combina-
tion of feed-through shorting or non-shorting terminals. Molded
holes for right angle and perpendicular mounting.

P) SERIES 145-60 Taper Pin Terminal Blocks for Printed Cir-
cuitry. Precision tapered molded-in right angle terminals for
dip soldering to printed circuit boards.

For special designs and technical
data sheets on these connectors write
Electronics Sales Div., Delur-Amsco
Corporation, 4501 Northern Bivd.,
Long Island City 1, N. Y.
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0
Highest sensitivity
\.._\ : oscilloscope commercially
1 available. DC amplifier
\J 1 mv full scale sensitivity.
h
High gain. DC-150KC.
Identical X- and Y-amplifiers.
Calibrated sweeps.
L]
Sparkling new ideas materialize in the
Transistorized low-noise ! 1
pre-amplifier. Gain of 10. DuMont 400 Series. These 6 new instruments
Battery operated. Self-contained. - ! del dy riaht ne S d &
Size 4” x 314" x 474". Frequency are current models, rea y rig t now. See an

: 015 to 10 kc. 5
Ay i y operate these instruments at the New York

I.R.E. Show. Or ask for a demonstration at
your convenience. Write for complete details.




. TYPE

Jitter-free, hard-tube
circuitry pulse generator.
Pulse repetition rates

up to 100,000 pps.

>

AC-DC VTVM. Dual and
differential input. 0.1

volt full scale AC or DC.
121 megohm resistance on

DC. AC performance to UHF.
Storage compartment for probes.

TYPE

High gain DC amplifier with

7 millimicrosecond rise time.

High duty cycle calibrated sweeps.
24 KV accelerating potential. Building

Block construction allows choice
» of performance characteristics.

WARRANTY

- Every instrument in the DuMont 400 Series
carries a five-year guarantee.

®

Technical Products Division, Allen B. Du Mont Laboratories, Inc., 760 Bloomfield Ave., Clifton, N. J., U.S.A. '




WHY MORE THAN 500 ENGINEERS CALL IT

WY AIRPLANE”

Successful weapons and well-rounded engineers have a common denominator at
Chance Vought. It’s Vought’s “project-group” system, a highly-effective brand of development %

teamwork that makes each engineer an inside man in the over-all development

picture. On Vought's record-breaking Crusader fighter, the system worked like this:

In Vought's project-group system there's advance-  yite 10:

mer!t opportunity for experienced project men, My J. W. Larson
techrical spe_c:_ahst: and iurzor engmeer\? alike. Asst. Chief Enginecr
Arrapge to visit Cla=ce Vovght for a ﬁ/sl_haud Dept. E.2
investigation. Or, fov &1 repor: on our openings, pt.
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Engineers selected from their original groups for the
Crusader project followed their assigned systems and
sub-assemblies from preliminary design to flight test.
Teamed with engineers from other groups, they lent

mutual assistance, worked

\ outside their own special-
giie

ties, and enlarged their

way, the Crusader
became everyone’s
aircraft, and every-
one learned. That’s
the value of the proj-
ect-group syvstem.
Linking group with

view of the program. At = T project, it coordi-
the same time, liaison was nates the state of the art with the practical problems
maintained with the orig- of project work. Joining engineers of one specialty
inal groups on methods, with those of another, it offers each a better com-

research and policy. This promise and a wider view.

Turn tax savings into family fun in Dellas

You pay neither sales tax
nor city and state income tax in
Dallas. You can use these
savings as Dallasites do —
on outdoor fun for the
family. Lakes, links and
ranches are close at hand,
and the Gulf’s within
an easy half-day’s drive.

Electronics Engineer for Flight

Test Instrumentation. Assign-
ments on Crusader and Regulus
missile programs, involving tele-
metering, automatic and semiauto-

IMMEDIATE OPENINGS
FOR ENGINEERS

r & 8 matic data reduction, oscillo- =

j - graphic and magnetic tape cir Fo sy LSS

v B : . cuits. Requires engineering degre B o - RS
, \Z Systems Engineer for Design 4 g g aegree, e i T

and Test of Radar, Fire-control, or equivalent. ' G '

- Infrared, Communications and
Navigation Systems. Requires
engineering degree or equivalent,

plus one to four years related
experience

L1

Systems Engineer. For design
and test of electro-hydraulic and
hydro-mechanical servo control

systems. Requires engineering
degree, or equivalent, plus one to
four years related experience.

Package Designers for Elec-
tronic Equipment. Mechanical or
Electrical Engineer to design the
package and structure of antenna,

stabilization and other electronic
. equipment. Requires engineering

Electronics Designer for Missile B Sy
and Piloted Aircraft Check-out = ST
Equipment. Desire designer with
E.E. degree or equivalent, plus two

degree, or equivalent. Related to five years electrical or electronic o AT T = ]
experience desirable. design experience. ' i = E i

1
J
&

cHANCEL s

OUGHT AIRCRAFT

I NCORPORATED

PR (11 IR

i
e

Dallas, Texas
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EFFICIENT B

HEAT

TRANSFER

\AWUARNG W ... an internal thermal gradient
of 1.2° C/watt or less!

Industry’'s Highest Power Transistors

Large area, thinness and intimacy of
collector contact with large copper base TYPICAL CHARACTERISTICS
provide the effictent thermal transfer. , - -

2N173 2N174
Result—an unusually cool collector junction : .
in the Delco Radio alloy-type germanium [ SACESE R G} W A Rl
PNP power transistor. The Delco Radio Maximum current 12 12 omps
ﬁN%l73 and 2N1'14 transistors nOt] Onlly hg-ve Maximum collector voltage 60 80  volts

igh power handling ability but also low dis- o

tortion characteristics. Thus, they are ideal gardiionwcligoeiigaey i &7 _ e
for audio as well as your general power | Power gain (Class A, 10 watts) 38 38 db
applications. Alpha cutoff frequency 0.4 0.4  Mc
Furthermore, these transistors are normalized | Power dissipation 55 55  watts
to retain their performance characteristics == R '
regardless of age. Write for engineering data. fo mouating baser T nees L g5 1.2°  °C/watt
Delco Radio transistors are produced by the e - -
thousands every day. Distortion {Class A, 10 watts) 5% | 5%

DELCO RADIO Y Gomo. moimna o
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IMPORTANT
NEWS

ACTUAL SIZE \

l'mencu Dwrv-Hficad

now rated for evern

LONGER LIFE!

El-Menco Dur-Mica Capacitors Can Now Assure
You Of Dependable Performance Up To 18 Years!

Not An Extravagant Claim, But A Tested Fact. The latest series
of rugged trials by El-Menco engineers found El-Menco DM15,
DM20 and DM30 Dur-Mica Capacitors outlive and outperform
WHAT IS YOUR CAPACITOR APPLICATION PROBLEM? all others. Under accelerated conditions of 11/, times rated voltage
at 125°C ambient temperature; El-Menco capacitors continued
to perform reliably after 12,000 hours. Translated into normal
PHake qoun own lesl of conditions, this indicates a lifetime of from 15 to 20 years!

El-Henco Dar-Mica Cagacctore MEET ALL ENVIRONMENTAL AND ELECTRICAL REQUIREMENTS OF

BOTH CIVILIAN \AND MILITARY SPECIFICATIONS.

5 S 220

=

RO

-

El-Menco Dur-Mica DM15, DM20 and
DM30 Capacitors Mean:

ACTUAL

7. LONGER LIFE 4. EXCELLENT STABILITY !DM2° { SIZE ] DAL
2. POTENT POWER — SILVERED MICA } | '
3. SMALLER SIZE 5. PEAK PERFORMANCE

WITH NEW CRIMPED LEADS.
In addition to longer life, EI-Menco Dur-Mica Crimped, , parallel leads simplify
Capacitors with tougher phenolic casing assure opplication in television, printed
greater stability over wide temperature range. circuits, electronic brains, computors,

Write for FREE samples and cat-

guided missiles and other civilian
alog on your firm's letterhead.

ond military uses.

RS == o oy R S

THE ELECTRO MOTIVE MFG. CO., INC.

WILLIMANTIC CONNECTICUT
e molded mica e mica trimmer

e tubular paper ¢ ceramic e silvered mica films.

Arco Electronics, Inc., 64 White St., New York 13, N. Y.
Exclusive Supplier To Jobbers and Distribytors in the U.S. and Canada

23
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Special 111-conductor Rome cable solves

dl j|: |
imm ‘hﬂh ‘. li"fl‘ Iy
']

112

When project engineers at North
American Aviation, Inc., needed a
special telemetering cable for their
advanced guided missile work at
various missile test centers, Rome
Cable Corporation was asked to
make it.

The cable was a tough one to
manufacture. The specifications
called for exacting dielectric re-
quirements, low-loss character-
istics, adequate service life—and
a total of 111 conductors—all
contained by one heavy-duty
jacket.

Because Rome Cable engineers
are accustomed to solving tough
cable problems like this, they read-
ily produced the cable which met
North American’s rigid specifica-
tions. Rome RoLene—a polyethyl-
ene compound—proved perfect for
insulating the 37 triplets inside the
jacket, and it easily met the specifi-
cation requirements calling for con-
trolled capacitance and uniform
wall thickness. Rome Synthinol, a
tough polyvinyl chloride com-
pound, proved to be an excellent
jacket material,

Rome Cable can also help you
You can turn to Rome Cable with

Lominated Fibesglas tape

Heavy Rome Synthinel jocket

tough guided missile problem

confidence for the right solution to
your special cabling problems.
Rome’s competence in its field is, in
part, a function of the following
factors:

1. Engineering experience. Rome
engineers regularly handle com-
plicated specification problems.
They've had years of experience
dealing with electronic circuit prob-
lems.

2. Complete production facilities.
The completeness of Rome Cable’s
manufacturing facilities is unique.

3. Uncompromising quality con-
trol. Latest devices, like the photo-
electric gauge, are regularly used to
assure highest quality. This particu-
lar gauge enabled Rome to maintain
an exacting control on the diameter
limits of insulations and jacket for
this special cable.

Rome Cable’s engineers can prob-
ably be of real help to you on your
next cable problem, especially if it
is a really tough one. For more in-
formation as to what we can do to
help you, simply contact your near-
est Rome Cable representative—or
write to Department 850, Rome
Cable Corporation, Rome, N. Y.

Rome Synthinol jacket Rome Rolene insulated triplets,
over each triplet

twisted with fillers

Tinned copper shlelding broid

ROME CABLE

C OR P OR A T I O N

Want more information? Use post card on last rage.
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TUBE

SIGN

NEWS

RECEIVING *

POWER *

CATHODE RAY

GENERAL &3 ELECTRIC

Snow-White Cleanliness
Extends to 5-Star Tube Parts
Manufacture, Inspection, Handling

Broadened facilities for building G-E 5-
Star high-reliability tubes under condi-
tions of immaculate cleanliness, include
dirt- and lint-free manufacture of the tube
sub-assemblies.

All areas of General Electric’s 5-Star
Tube faclory now are air-conditioned and
pressurized to keep oul dust. Workers,
inspeclors, and foremen who build and
handle parts, wear the same lint-free
Nylon and Dacron garments as employees
who assemble and test 5-Star Tubes.

Grids are wound and cleaned with virtu-
ally no chance that a particle of dust or
thread of lint will alhere, to cause tube
“shorting”. Heaters are formed, coaled,

(Continued on Page 2, Column 1)

‘New G-E Voltage-Tunahle Magnetrons in Development
‘Permit Fast Tuning over Wide Range with Steady Output

ABOVE, LEFT: the developmental Z-5112
voltage-tunable magnetron is only 5% in. high
and 34 in. wide. ABOVE, RIGHT: preliminary
tests prove essentially stable power output
throughout 2000-me Luning range.

1.5w_power output

9-Star Tube “Factory ', to

TFeatured at General Electric’s exhi

bit at the New York LR.E. Show, will be the actual
assembly of 5-Star Tubes in an air-conditioned, pressurized working area, housed in a
transparent plastic “factory”. Trained operators {rom General Electric’s 5-Star Owens-
boro, Ky., factory will assemble the tubes .
demonstration of voltage-tunable magnetrons, described elsewhere on this page.

G-E Snow-White Workers Check Progress on Their
Uperatg at March L.R.E. Show

__i.'k. : *.._.___ -

.. Another G-E show highlight: first public

| Sw_ . o _
750 v 950 v 1150 v 1350 v 1550 v
2000 mc 2500 mc 3000 mc 3500 me 4000 mc

Anode voltage and corresponding tube frequency

Latest developmental type in a series of
voliage-lunable magnetrons pioneered by
General Eleciric, the Z-5112 indicates the
advantages which this group of tubes
offers to designers of military equipment.

Recent tests of the Z-5112 prove ils
capability for rapid, efficient tuning over
an extended frequency range, from 2000
mec 1o 4000 me—with power output .5 w
to 1 w throughout.

Counler-measures can benefit from this
threelold tube advanlage. Also, enemy
jamming can be effectively circumvented
by rapid tuning over a broad frequency
spectrum with little or no reduction in
signal power. With tube frequency a lin-
ear function of the anode voliage, the
7-5112 and other VTM types can be tuned
merely by changing the potential of the
anode. This makes for circuil simplicity.

Design benefits of General Electric
voltage-tunable magnetrons now in devel-
opment, are small size, light weight, and
melal-ceramic consiruction. The latier
adds strength, and gives high-temperature
resislance. Tubes are designed to operale
up to 60,000 feet altitude.

Besides being directly useful for
counler-measure work, vollage-tunable
magnetrons arc suiled to telemetering—
for example, missile tracking; to FM altim-
elers; lo air-navigalion applications,
broadband test equipment, and microwave
communicalions generally.

Ask any G-E office listed on the next
page for information on the development
status of voltage-tunable magnetrons.

—



‘Lightning-Rod’ Filament Shield for 6-E High-Voltage
Rectifier Tubes Increases TV [!epe@ahility

ABOVE: a special tungsten post shields G-E tube
filaments from elecirostatic pull of high anode
voltages. BELOW: cliecking 1B3-GT and 1X2-
A/B rectifier types during G-E flyback life 1est
that further salcguards tube performance.

Among numerous steps taken to increase
the reliability and long life of General
Electric 1B3-GT and 1X2-A/B high-voli-
age rectifier tubes, mounting a “lightning-
rod” shield beside the filament is Lmpor-
tant. Manufacturers of TV receivers thus
are betler protected against picture fail-
ures in sets in production, on test,
and in owners’ hands.

G.E’s 1ungsten shield, or post wards
off electrostatic pull on the tube filament
thus minimizing pull-out and fila-
ment-to-anode shorts, and sharply reduc-
ing the incidence of broken filaments.

In addition, a highly adhesive filament
coating further protects against arc-overs.
Another special feature: the bulbs of G-E
high-voliage rectilier tubes are ringed
with conductive material 1o prevent ver-
tical picture streaking that is caused by
bull: charging.

To make sure that tube performance
meels design largels, 1B3-GT’s and 1X2-
A/B’s receive a 100% flyback test and a
dynamic flyback life test—both at the top
ratings for big-screen operation.

Realizing the importance to the TV
industry of dependable, long-life rectifier

tubes, General Electric is conlinuously |

improving its design, production, and test
methods for these types.

Snow-White Cleanliness, 5-Star Parts
(Continued from Page 1)

and heat-treated . . . . . other parts built and
processed under the same strict con-
ditions of near-surgical cleanliness.

There are 35 General Eleciric 5-Star
Tubes, 11 of them subminiatures. meeting
substantially every military and industrial
need. Two new miniature types for com-
puters are included in the line.

RIGIIT: 5-Star Tube healers, after forming and
coating, are placed in individual glass cvlinders
for inspection. This helps guard heaters from
contact with dust or lint until the tubes are
asseinbled, exhausted, and sealed off.

Special bulb design of Z-4399 optimizes resolu-
| tion, accommodates several Iypes of magnetic
deflection voke for presenting various kinds of
information on face plate.

New Z-4399 High-Resolution Tube
Accents General Electric’s Facilities
For Special C-R Tube Development

Used primarily in equipment to pinpoint
enemy mortar locations for quick counter-
| fire, General Electric’s Z-4399 C-R tube
combines a group of features essential for
ils purpose—a 5'%-in. square face plate
that lends itsell 10 a rectilinear coordi-
nale display system; extremely high reso-
lution; magnelic [ocus and deflection; a
bright image brought about by aluminizing.

The tube’s neck has been specially
lengthened in order to (1) increase image
resolution to 