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HERMETIC SUB-MINIATURE

AUDIO UNITS

These are the smallest hermetic audios made.

Dimensions ... 1/2x 11/16x29/32 . .. Weight.8 nz.
TYPICAL ITEMS

Type MiL Pri. Imp.  Sec. Imp. DCin
__No. | Application -z - ‘Typeﬁ Ohms - onTL Pri MA
__H-30 input to grid _TFIALOYY — 50* 62,500 0

H-31  Single plate to single TF1AI5YY 10,000 90,000 (]
o _g!id, 3:1_ ~ - . o
J—B_ Sing!ePIatg to line &TF1A13YY X 1(?,(_)02"__ _ﬁZOO_ 3 3

H-33  Single plate to low TF1A13YY 30,000 50

inlpedance_ —— 1y m =

H-34  Singie plate to low TFIA13YY 100,000 60 .8

impedance

- H~3*5_7Reaciorw - — 1 = He
K36 Transistor Interstage _ TFIA15YY 25,000

1000

~300-10,000 +15
300-10,000 + 6

__TFiA20YY 100 Henries-0 DC, 50 Henr|

K

ies-1 Ma. DC, 4,400 ohms.

MINIATURIZED
TRANSFORMER
COMPONENTS

ltems below and 650 others in our catalog A.

COMPACT
HERMETIC
AUDIO FILTERS

P

UTC standardized filters are for

R Max. level )
w2 dh (ye) T xpaove low pass, high pass, and band
15010000 413 pass application in both inter-
300-10,000 ¥13

stage and line impedance de-
signs. Thirty four stock values,
others to order. Case 1-3/16 x
1-11/16 x 1-5/8 —2-1/2 high

300-10,000 Fio ... Weight 6-9 oz.

300-10,000 +13

*Can be used with higher source impedances, with corresponding reduction in frequency range and current

HERMETIC MINIATURE
HI-Q TOROIDS

MQE units provide high Q, excellent stability and
= minimum hum pickup in a case only. 1/2 x
¥/ %y 11716 x 17/32 . . . weight 1.5 oz.

TYPICAL ITEMS

Type No. Inductance DC Max. 4B T I

MQE-1 7 mhy. 135 [N

MGE3 20 mhy. 80 oofd I/ N

MQE-5 50 mhy. 50 T l

MQE-7 100 mhy. 35 eo—rt MOE-7

MQE-10 4 hy. 17 it I ]
MQE-12 .9 hy. 12 = [Kc] l |
MQE-15 2.8 hy. 2 @EeT S ey e

OUNCER (WIDE RANGE)
AUDIO UNITS

Standard for the industry for 15 yrs., these
units provide 30-20,000 cycle response in a
case 7/8 dia. x 1-3/16 high. Weight 1 oz.

TYPICAL ITEMS

Type ;
No. B Mlijatign o om Pri. Imp | Se_c. Imp _ -
0-1  Mike, pickup or line to 50, 200/250, 50,000
1 grid 5007600
0-4  Single plate to 1 grid 15,000 60,000
0-7  Single plate to 2 grids, 15,090 95,000
D.C. in Pri.

0-8 Singlg plate to line, D.C. 15,000 50, 200/250, 500,600
in Pri.

8-10  Push pull plates to line 30,000 ohms 50, 200,250, 500,600
o plate to plat_e
0-12_ Mixing and matching 50, 200/250 50, 200,250, 500/600

0:13Reacto, 300 Hys.—no 0.5 50 Hys. 3 MA_D.0.. 000 ohms

LET US MINIATURIZE YOUR GEAR.
SEND DETAILS OF YOUR NEEDS for SIZES and PRICES
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SUB-SUBOUNCER ¢
AUDIO UNITS

UTC Subouncer and sub-
subouncer units provide ex-

j + ceptional efficiency and frequency range in miniature
o | == size. Constructional details assure maximum relia-
&1 i bility. SSO units are 7/16 x 3/4 x 43/64 . . . Weight
7 A : 1/50 Ib.
PR PR PR Tl
Type Application Level Pri. Imp in Pri, Sec. imp, Pri. Res. Sec. Res.
*$S0-1  Input - avu. 20 o0 250,000 135 3700
50 62,500
_S50-2 interstage /3:1 & 4V.U 10,000 0-.25 90,000 750 3250
*$80-3  Plate fo Line 420V.U. 10,000 3 200 2600 35
) 25,000 15 500
_850-4  Output ~+20V.U. 30,000 1.0 50 2875 46
_S80-5 Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res. h__
_SS0-6 Outpust  420VU. 100000 5 60 4700 33
*$S0-7  Transistor  {10V.U. 20000 5 800 850 S m
__Interstage 30,000 5 1,200 125
* Impedance ratio is fixed, 1250:1 for $S0-1,1:50 for $50-3. o o
Any impedance between the values shown may be employed.
HERMETIC z5 A
VARIABLE . Z.;” A
INDUCTORS w = A
These inductors pro- Y
vide high Q from 50 - 10,000 i T ~
cycles with exceptional stability. Wide in- 3 >
ductance range (10-1) in an extremely 53 0 1w 5 on
compact case 25/32 x 1-1/8 x 1-3/16 . . el TP e
Weight 2 oz. -
/_\
TYPICAL ITEMS 25
TYPE No. Min. Hys. Mean Hys. Max. Hys. DC Ma :‘ Coi
HVC-1 .002 .006 .02 100 ¥
HVE-3 011 .040 11 40 4,
HVCS 07 .25 N 20 E
HVC-6 2 6 2 15 $
RVC-10 7.0 25 70 35 =0
HVE-12 50 150 500 15 A s

| 10
APPLIED VOLTAGE AT I000CYCLES

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N. Y. ¢« EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y.

CABLES: ”ARLAB”
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»NO MOLE HE . .. The editors
frequently travel about New York
City, using its famous subway sys-
tem. Recently our newest staffer,
Jack Kinn from New Jersey, ran
afoul of the system to the extent
that he now carries a subway map.
Even so, he still occasionally gets
lost.

Analyzing Jack’s problem, e
find that the train he selects often
goes plus or minus 90 degrees from
his intended route. We escorted
him to the IRE annual meeting, at
the Armory in the Bronx and two
hotels in Manhattan.

Jack, incidentally, was born in
New York City and lived here for
19 years. He just isn’t acquainted
underground.

»POSITIVE FEEDBACK

Every month for the past four
years, the Industry Report section
of Electronics has carried the
statistics of past performance and
estimates of the future on the busi-
ness side of the industry.

The many facets of data on the
electronics field, and the details of
curves and graphs published, are
extremely difficult to remember.

This was brought home last
month when a call was made to the
research department of 4 major
manufacturer of a certain com-
ponent. We needed an estimate of
annual volume, industrywide, and
association and government data
did not include that component.

The manufacturer gave us the

electronics
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TALK

figure. Then told us he got it from
our Industry Report, published
some months earlier,

» ELECTRONIC AUTHORING. ..
As most contributing authors have
found out, the mechanics of put-
ting a manuscript together varies
all over the lot. Raw material such
as circuits, graphs and other data
may be worked on at the office or
lab, at home, or enrcute.

At odd times over a period of
several months associate editor
Carroll collected data {for one
article. Many of the notes accumu-
lated at home while cleaning out his
pockets after visits to engineers
using electronics in various indus-
tries.

Beleaguered by the mounting
pile of old envelopes, billheads and
ordinary paper, he dictated his
notes into his home recorder. Bit
by bit, the tape grew, to a final
length of 3,600 feet.

Translation of the information
bits to manuscript draft was done
at the office. He listened to sections
of tape, then dictated text into an-
other machine. Disks from that
machine were transcribed to copy
by a service department.

The final article, Electronics in
the Process Industries, will appear
next month.

» AUDIO CUTOFF . . . Man is
said to have survived by adapting
to his environment. McKenzie and

N

DUAL-TRANSDUCER Jack Carroll listens to playback of his rough notes, dictates
draft to second recorder from whose disks a stenographer later produced typed sheets

of copy for an article

Manoogian turned out the 28-page
special report on telemetering, ap-
pearing in this issue, by use of sur-
vival techniques. One of the tech-
niques they selected has intrigued
other members of the editorial staft
and may be useful to electronics
engineers as well.

When they began the assign-
ment, reading, studying and writ-
ing in the hubbub of a busy
editorial office at first seemed im-
possible. However, they soon ac-
quired several sets of rubber eur

plugs and devices for inserting
them efficiently. From there on,
concentration became simple.

There was one embarrassing in-
terlude when the chief editor sud-
denly confronted them and began
a friendly conversation in his cus-
tomary gentle tones. Forgetting
their ear plugs, the pair wondered
for a few moments if he was suffer-
ing from a case of severe laryn-
gitis,

What he wondered may be cleared
up when he reads this.
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NEW PRODUCTS . . . BROADER ENGINEERING HORIZONS FROM SORENSEN

MR3215 5-32VDC AT 0-15 AMPS
new, tubeless, magnetic amplifier

WIDE RANGE REGULATED
DC POWER SUPPLY

for versatile, trouble-free performance
in countless design & test applications

— MA‘ZSO' - I“l“le)‘é Different outside . . . and inside! The latest design in
i;(:)lpl/;‘ r:gan-: fzc P magnetic amplifier regulation. A silicon diode is used
(}U'pu';. as reference element and a transistor amplifier pro-
L vides the control current for the magnetic amplifier.
Wide range, continuously adjustable voltage at high
ERATOR for lub or in- lati & o . li load. ripnl
dustrial Wigheyahogs current, Regulation =0.5% against line or load, ripple
applications, 1% RMS. Versatile, dependable, rugged, economical,

I

ELECTROSTATIC EN-

MA10005 — ~wheless,

dependable 1CC0'/A Write today for detailed specifica-
3 regulator, id23 “or tions, performance data, and quotations.

wnattenced aztulla-

fons.

‘™MA10805

SORENSEN & COMPANY, 375 FAIRFIELD AVENUE, STAMFORD, CONN.

4 Want more information? Use post card on last page. April, 1956 — ELECTRONICS



...the enemy

of industry

Mechanical vibration wave- FEATURES
forms can now be measured @ No interna! oscillator —eliminates dritt

and analyzed with the greatest e R/C-tuned circuits—reduces hum and noise pickup

. . ® Choice of 4 bandwidth characteristics: In-tune High, In-tune
accuracy, using the revolution- Medium, Narrow Band and Y5 Octave. ’
ary MUIRHEAD-PAMETRADA e High selectivity characteristic (1% bandwidth for greatest

Model D-489 Wave Analyzer. .‘lj\‘sc_’li_mi"am") n  hiSeier =
Complex v|brat|on WaVefOrmS ”l.;)i(’,lsléil:():le&r.e-amp permits use O lQ\-lmpe ance pickups or

can now be isolated and meas-
ured within a wide frequency range, overcoming amplitude
and fraquency fluctuation and the proximity of component ~SPECIFICATIONS

frequencies. ® Frequency range—19 ¢/s to 21 kc (extendable down to 2 ¢/s}

. o Frequency Stability— ~ 0.3% over most of range
The MUIRHEAD Wave Analyzer operates as a negative feed- o Measurement Accuracy— = 1 db over several days

back, tuned band-pass filter insuring constant selectivity at all e Qutput Voltage—10 v
frequencies, and simplifying frequency selection. Output volt- o Input Voltage—1 mv to 300 v rms (FSD)

age is available at tuned frequency for viewing or recording. 3 L"P”ta'gpﬁg?:i—?l E’"95°*:m5t o 05
um an ! evel— qU|Va ent 1o .

This highly versatile instrument has a wide diversity of mv input at maximum gain
applications in many industries: aviation, automotive and ‘Zggecfyglgpl{a(gvvernal)—100/120 v, 60 or  ERUELCREEULRY
manufacturing, shipbuilding and electric power generation, o pimensions—12%" x 13%" x 17%" LR LAZA SIS
to name only a few. ® Weight—55 pounds

Write TODAY for your FREE brochure on Vibration
Measurement and Waveform Analysis.

MUIRHEAD

MUIRHEAD INSTRUMENTS, Inc. 677 Fifth Ave., New York 22,N.Y.

United States Sales and Service for MUIRHEAD & CO., LTD. ® Beckenham ® Kent ® England

ELECTRONICS — April, 1956 Want more information? Use post card on last page. 5
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300 .
Electronics Output Index
275
250
x 225
a : Latest Month
Z 200 Year Ago. Previous Month
1947 =100 . 280 o
175 240.4 283.0 - oV -p
150 Jan—55 Dec.'55 Jan. '56
125
00 JEWAMIIASOROIFMANI JASOND S FHAMIIASONDIFHAMIIASONDIFNAKIUNSORDIJFIAKIIASOND J F N A N J ) A S o & [
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) Jan. '56 Dec. ‘55 Jan. ’55 (Source: FCC) Feb. 56 Jan. ‘56 Feb. 55
Television sets, total .. . 588,347 604,626 654,582 TV stations on air. . . .. 485 484 448
With UHF .. ... .. ... 82,107 89,606 117,095 TV stations CPs—not on air 106 105 130
Color sets .. ... ... .. nr nr nr TV stations— new requests 22 26 17
Radio sets, total 1,078,624 1,786,330 1,068,146 A-M stations on air. . . . 2,841 2,834 2,692
With F-mMm ... .. ... nr 40,305 16,568 A-M stations CPs—not on air 123 120 101
Home sets . ........ .. nr 396,535 280,121 A-M stations —new requests 247 242 186
Clock radios .. ........ nr 343,330 166,885 F-M stations on air. . .. 539 538 542
Portable sets ... .. ... nr 182,204 47,303 F-M stations CPs—not on air 13 16 11
Auto sets .. ... ... ... 519,648 864,261 573,837 F-M stations —new requests 4 3 5
RECEIVER SALES COMMUNICATION AUTHORIZATIONS
(Source: RETMA) Jan. '56 Dec. '55 Jan. ’'55 (Source: FCC) Jan. ‘56 Dec. '55 Jan. ’'s5
Television sets, units . .. 614,213 933,467 647,585 .
- ' g 4 ‘ Aeronautical ... ... . ... 44,331 44,836 41,868
Radio sets (except auto) 531,206 1,388,801 474,947 Marine ... ... 54.276 53.950 28,751
Police, fire, etc. ..... .. 19,757 19,885 17,148
Industrial ... .. ... .. 27,599 27,269 23,223
RECEIVING TUBE SALES Land transportation .. . . 8,576 8,481 7,289
(Source: RETMA) Jan. ‘56 Dec. '55 Jan. ‘55 Amateur ... ... .. .. 143,841 142,819 129,258
Receiv. tubes, total units 40,141,000 38,049,000 37,951,000 Citizens radio ....... .. 14,920 14,426 9,579
Receiv. tubes, value.... $31,314,000 $30,673,000 $26.879.000 Disaster .......... ... 326 321 310
Picture tubes, total units 892,385 881,465 866,956 Experimental .. ...... 644 674 649
Picture tubes, value ... $17,016391 $17,533.105 $17,661.018 Common carrier ... .. 2,137 2,093 1,810
SEMICONDUCTOR SALES ESTIMATES EMPLOYMENT AND PAYROLLS
Dec. '55 Nov. '55 Dec.’54 (Source: Bur. Labor Statistics}  Dec. '55 Nov. ‘55 Dec. 54
Germanium diodes, units Prod K i - u
rmaniu " 2,690,000  2,575,000-r 1,800,000 rod. workers, comm. equip.  404.0 -p 406.0 -r 379,000
Silicon diodes, units % r Av. wkly. earnings, comm, . . $75.53-p $75.53-¢ $70.70
Av. wkly. earnings, radio. . . $71.81-p $71.81-r $69.49
. Av. wkly. hours, comm. . . . 41.5 -p 41.5 40.4
~——Quarterly Figures—— Av. wkly. hours, radio. . . .. 40.8 -p 40.8 -r 40.4
INDUSTRIAL Latest Previous Year
TUBE SALES Quarter Quarter Ago
(Source: NEMA) 3rd ‘55 2nd '55 3rd ‘54 STOCK PRICE :‘VERAGEFS 56 , ,
Vacuum (non-receiving)  $9,027,845  $8,933,453  $8,803,740 (Sourcea Stanglariseuduroogie)  Reti {5 w2l £k REDSS
Gas or vapor ... ... $3,438,835 $3,365,008 $3,570,586 Rad!o-tv & electronics ... ... 426.8 435.6 437.0
Magnetrons and velocity Radio broadcasters ... . .. 489.8 500.5 496.8
modulation tubes ... $10,998,967 $13,193,395 $13,112,244 p—provisional; r—revised
Gaps and T/R boxes. . $1,421,138 $1,677,574 $1,476,407 nr—not reported
FIGURES OF THE YEAR TOTALS FOR FIRST MONTH 1955
) 1956 1955  Percent Change Total
Television set production 588,347 654,582 —10.1 7,756,521
Radio set production 1,078,624 1,068,146 + 1.0 14,894,695
Television set sales 614,213 647,585 — 5.2 7,421,084
Radio set sales (except auto) 531,206 474,947 4118 6,921,384
Receiving tube sales 40,141,000 37,951,000 + 5.8 479,802,000
Cathode-ray tube sales 892,385 866,956 + 2.9 10,874,234
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GUIDED missile’s brain looks like a small filing cabinet

electronics—April + 1956

when . . .

Designers Deal Tubes Out

Transistors and magnetic
amplifiers share spotlight
as prime computer elements

“ANY engineer who designs an
electron tube into a new computer
will have to tell me why.” This
word went out recently from the
chief engineer of a large west coast
electronics firm. It typifies contem-
porary thinking among computer
designers.

Engineers look with jaundiced
eve on the 4,000-odd electron-tube
filaments that must be heated to
incandescence when a big brain
voes to work. Rusticating the tube
would save power and cut down
on space requirements, Cooling and
air-conditioning problems would
likewise evaporate.

»On The Bench — An attractive
alternative to the electron tube is

ELECTRONICS — April, 1956

the transistor. An airborne digital
computer developed by North
American Aviation’s missile people
uses 1,000 transistors in etched cir-
cuits. The three-cubic-foot, 125-1b
brain is four times lighter than its
electron-tube counterpart. It con-
sumes 100 watts instead of 3,000
for the tube job. The computer can
generate continuous solutions for
differential and trigonometric prob-
lems. It can do 93 integrations
at once. General Electric 2N43
transistors are used.

Philco is working on at least three
Transacs. Introduced last vear, this
digital computer uses surface-bar-
rier transistors in direct-coupled
circuits. At least one of the units
under development is for airborne
computing.

IBM has already shown a tran-
sistorized electronic calculator, the
model 608. This computer is de-
signed for business and industry.

» Dark Horse — Although most
computer designers are fondly eye-
ing the transistor Sperry Rand is
betting on the magnetic amplifier.
Magnetic components are not
strange to the computer field. Fer-
rite-core internal memories and
tape-wound-core shift registers are
extremely important. Word, how-
ever, was that magnetic amplifiers
were just too slow for high-speed
stored-program digital computers.

A break came from Sperry
Rand’s South Norwalk, Conn. op-
erations in the form of the $12,500
Ferractor magnetic-amplifier com-
puter. However, this unit was still
relatively slow.

Then from Philadelphia came the
Univac engineering calculator, an
all-magnetic  computer  adapted
from a device developed for the
Air Force’s Cambridge Research
Center. This computer uses 1,500
magnetic cores, the magnetic clock
drives magnetic amplifiers at 660
ke.

Transistor Shipments
In Sharp Rise

Unit shipments tripled
during 1955; 400 million
sales figure seen for 1965

SNOWBALLING sales by transistor
manufacturers reflect their whole-
hearted acceptance by equipment
manufacturers in both entertain-
ment and nonentertainment fields.

Sales for 1955 were 3,646,802
units, almost triple the 1954 figure
of 1,317,827 Value in 1955 was
$12,252,741 against $5,122,266 for
1954,

The upswing is continuing on a

7
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MANUFACTURERS' TRANSISTOR SALES
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month-to-month basis. December
1955 sales were 479,968 units at
$1,614,805 while for January 1956,
572,674 transistors worth $1,893,-
250 were sold.

Total transistor sales for 1956
should reach 10 to 11 million units.
For 1957 this is expected to double.
By 1965 the transistor business
should be well established at 400
million annually.

» Breakdown—Half of 1956 pro-
duction will be for entertainment
use, largely in portable radios and
some auto sets. For the rest: 1.4
million will go into computers and
digital devices, 1.3 into communi-
cations equipment and 2.8 into
other applications, including hear-
ing aids.

The 5.5 million transistors for
nonentertainment use will include
silicon and military-type units.

» Applications — For the short
haul, entertainment uses are ex-
pected to take a high of 75 percent
of production. Contributing factors
will be 100-percent transistoriza-
tion of portable, table and clock
radios. Even the clocks may be
transistorized. Almost every auto
radio will be transistorized. The
transistorization of tv sets will
probably come about through intro-
duction of transistors first in spe-
cial circuits, for example, color
decoders.

» Shifting Balance—For the long
haul, the entertainment share may
decline to about 66 percent as tran-
sistors in computers, industrial-
control equipment and communica-

tions gear multiply. Transistors
are already Important in special
communications, airborne control
and navigation and missile-guid-
ance equipment.

» Production — The predicted in-
crease for transistor sales depends
entirely on the market. Capacity

of manufacturers to produce tran-
sistors is more than sufficient to
meet the predicted demand. Today,
the combined production facilities
of three of the larger transistor
manufacturers total nearly % mil-
lion units a month. General Electric
plans to double its production ca-
pacity by the middle of the vear.

Low-Power TV Gains Ground

Philco and RCA introduce
equipment for the field. Other
companies eye the new market

ANOTHER broadcast equipment man-
ufacturer has entered the low-
power tv station market created
last June when the FCC amended
its rules to permit uhf and vhf sta-
tions to operate with a minimum
visual effective radiated power of
minus 10 dbk (decibels below 1 kw
or 100 watts) at any antenna height.
Philco announced new low-power
tv broadcasting packages chiefly
for the estimated 800 small com-
munities where tv has been un-
available because of high costs of
conventional equipment. RCA is be-
ginning production on a new 100-
watt vhi transmitter.

» Military — Several broadcast
equipment makers have been in the
low-power tv field for some time.
The equipment gained impetus
when the military began establish-
ing low-power tv stations for troops
in isolated areas in the U.S. and
abroad. There are now some 15 of
the military stations in operation.
About 75 are possible if all potential
areas are equipped. So far, equip-
ment for these stations has been
supplied by various manufacturers
with Dage and RCA supplying the
bulk.

» FFirms—With Philco’s entry into
the field and RCA’s new equipment,
other broadcast equipment manu-
facturers are watching the field
more closely. Du Mont has not vet
introduced equipment for low-
power use but plans to move into
the field if it develops successfully.
GE is also watching the field closely
but has not as yet announced low-

power gear. RCA has had low-
power tv station equipment avail-
able through its International
Division and has equipped one com-
mercial station in Guatemala with
an 18-watt transmitter.

» Stations—There are no 100-watt
commercial tv stations in operation
in the U.S. at the present time.
Lowest power stations now operat-
ing in the U.S., according to FCC,

New Philco low-power tv equipment

are KINY-TV at Juneau, Alaska
operating at 263 watts and KSHO-
TV at Las Vegas, Nevada which
began operating on March 9. Con-
struction permits granted to WJMS-
TV at Ironwood, Mich. to operate
at 794 watts and KZIT-TV at Santa
IFe, N. M. with 490 wuatts consti-
tute present lowest power permits.

» Equipment — The new Philco
package includes a transmitter,
monitoring equipment, high-gain
antenna and transmission line and
local program originating facili-

(Continved on page 10)
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Sylvania INPIN transistors

wWwith 1OoWwr
distortion
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Whatever the front-end design in your transistor
audio circuits, Sylvania offers a highly efficient
audio transistor line-up for driver and push-pull
stages. Controlled driver characteristics and a
matched push-pull pair assure maximum power
output with minimum distortion.

DRIVER STAGE

Sylvania’s 2N35 for Class-A driver use has linear
characteristics at high current levels, thereby in-
suring maximum input to the push-pull stage
with minimum distortion.

PUSH-PULL MATCHED PAIR
Output transistors in Sylvania’s audio line-up are

v SYLVANIA

LIGHTING -

RADIO ¢« TELEVISION

matched to within 109, on collector current
characteristics. The close tolerances to which the
2N35 push-pull pair is produced permit maxi-
mum power gain with minimum distortion as
plotted in Figure 1.

Power output of the 2N35 pair is rated for a
minimum of 100 mw at 50°C. Dissipation is rated
at 50 mw, per unit, with higher rated counter-
parts available.

The all-important facilities — Sylvania is
equipped to supply you with production quan-
tities, so why not call your Sylvania Representa-
tive for samples. Or write for complete data.
Address dept. D20R.

SyLvaNia ELEcTRIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Electric (Canada) Ltd.,
University Tower Bldg., Montreal

ELECTRONICS -

Waunt more information? Use post card on last page.

ATOMIC ENERGY
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ties for transmission of slides, films
and local live shows.

Two types of studio buildings
and towers can be included in the
packages. The final power amplifier
provides 150-watt peak visual power
and 75-watt aural power output to
the transmission line. The program

originating equipment consists of
film and live camera chains, video
monitoring and switching facili-
ties, and audio facilities. The fre-
quency band used in battlefield sut-
veillance, 470 to 500 me, can be
covered by the transmission equip-
ment.

Salaries Rise With Experience

SALARIES OF SCIENTISTS IN THE ELECTRONICS INDUSTRY
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Electronics industry among
the top paying fields both in
starting salary and raises

How engineers in the electronics
industry fare salarywise as they
gain work experience is shown in a
national survey by the Los Alamos
Laboratory of the University of
California of professional scientific
salaries in 1954.

The data are based on completed
questionnaires submitted by 221
contributors reporting the salaries
of more than 50,000 research and
development scientists. Adminis-
trative and supervisory officials and
scientific employvees not holding
academic degrees are excluded.

Profit sharing plans, production
bonuses, cost-of-living allowances
and other similar adjustments to
base salaries have been added to the
reported monthly averages wher-
ever possible. Research and devel-
opment, as used for the survey, is
defined as any activity requiring
formal technical training and the
exercise of scientific judgment in
selecting and applying techniques
for the solution of problems related
to the improvement of existing

10

products, services or methods and
includes pure research.

The engineers classified under
B.S. degrees in the chart include
those with bachelor’s or master’s
degrees in science or engineering
who are engaged in research and
development work.

» Bachelors — The survey shows
that the monthly salaries of engi-
neers with B.S. degrees in the elec-
tronies industry are higher at the
start than those of engineers in
eight other industries. And, al-
though enginers in other industries
may move ahead in salary at dif-
ferent times as experience is
gained, engineers in the electronics
industry with over 20 vears experi-
ence were also the highest paid of
the eight industries surveyed.
Compared to the next three high-
est paying industries, starting sal-
ary of engineers in electronics was
35 higher than in the machinery
field, $7 higher than in the petro-
leum industry and $10 higher than
salaries in the uaeronautical field.
More than 20 years after receiving
their B.S. degrees, engineers in
electronics were earning $127 more
a month than comparable engineers

in the aeronautical and petroleum
fields and $243 more than engineers
in the machinery field.

» Doctors—Engineers with Ph.D.
degrees in the electronics industry
were not as well paid for experi-
ence as were engineers in some
other industries, according to the
survey. Three years after degree,
Ph.D.’s in electronics were earn-
ing $595 a month and ranked below
those in the rubber industry who
earned an average monthly salary
of $635.

More than 20 years after degree,
Ph.Ds in electronics earned $959
per month ranking behind Ph.D.’s
in the machinery field earning
$1,064 per month and those in the
instruments field earning $1,058.
In both of these industries, how-
ever, the number of Ph.D.’s sur-
veyed or available for survey was
small while the number in the elec-
tronics industry was among the
highest of all industries surveyed.

Synthetic Quartz
Now on Open Market

Though priced higher than
natural crystals, yield is
greater, labor costs lower

AVAILABILITY of synthetic quartz
on the open market at $52.50 a
pound for the past eight months
has resulted in many orders on a
sampling basis, but as yet Brazilian
natural quartz continues to fill pro-
duction needs.

Chief reason for slowness of sales
is believed to be the need for more
time to develop new production
techniques that take advantage of
the greater perfection of the syn-
thetic crystals. Of the total of over
two tons already grown in the pilot
plant of Clevite Research Center
under Signal Corps contract, about
85 percent has been electronic
grade, with this figure approaching
100 percent if experimental runs
are neglected.

» Cost Factors—Yield per pound

is higher because the synthetic is
(Continved on page 12)
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EXTENDED
LIFE
ELECTROLYTIC
CAPACITORS

now available for

military electronics
computers

laboratory test instruments
industrial controls

other electronic applications

HERE ARE CAPACITORS OF THE SAME MAXI/MUM RELIABILITY which Sprague
has long supplied to the telephone systems . . . now available for your own high reliability elec-
tronic applications.

The use of especially high purity materials . . . utmost care in manufacture, constant obser-
vation and quality control of all operations have made Sprague Extended Life Capacitors out-
standing for their long life and faultless performance.

Type 17D Extended Life Electrolytics have turret terminals and twist-mounting lugs. A spe-
cial vent construction is molded right into the cover, as are the numbers identifying each terminal.
The aluminum cans are covered with a corrosion-resisting insulating coating.

Nineteen standard ratings, all characterized by low maximum leakage current and remarkable
life test capabilities are available in the new series. Complete technical data are in Engineering
Bulletin 340, available on letterhead request to the Technical Literature Section, Sprague Electric
Company, 35 Marshall Street, North Adams, Massachusetts.

Q]
pnn E world’s largest capacitor manufacturer

Export for the Americas: Sprague Electric Iniernational Ltd., North Adams, Massachusetts. CABLE: SPREXINT.

ELECTRONICS — April, 1956 Want more information? Use post card on last page. 11
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an almost perfect material having
few flaws for discard. The syn-
thetic bars are grown to practically
the exact cross-section of the reso-
nators being cut, minimizing cut-
ting waste.

The crystals are grown in exactly
the desired orientation, so that the
cutting saw travels a shorter dis-
tance through the material; this
permits use of a thinner saw with-
out reducing cutting aceuracy,
thereby giving more plates per
cryvstal.

Labor costs are reduced because
inspection of raw materials for
flaws is eliminated, orientation
prior to cutting is simplified by
the regularity of the grown crystal
faces, and the large flat areas sim-
plify cementing operations. Uni-
form size and shape of the grown
crystals also suggests the possibil-
ity of mechanizing the entire cut-
ting and finishing operations when
producing one size of oscillator
plate in high volume.

Where long quartz bars are re-
quired, as for low-frequency flex-
ural units, synthetic quartz is
actually cheaper on the basis of ma-
terial cost alone, because of the
premium prices on natural quartz
long enough to give the required
dimensions that are parallel to the
Y axis.

Removing batch of half-pound grown
quartz crystals from Clevite autcclave.
All crystols ore essentially identical in
shape, weight and orientotion

12

» I'uture — A new type of autoclave
under consideration is expected to
permit a substantial cost reduction
in the grown ecrystals, chiefly

through savings in labor for load-
ing and unloading. Ixpansion of
production facilities will follow
market demands. None is planned.
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Radar Chain Boosts Missile Work

Ten million dollar system
will help speed development
of intercontinental missiles

FURTHER aid in the current inter-
national race to develop an effec-
tive intercontinental missile and
other supersonic weapons is forth-
coming as the world’s largest chain
radar tracking system nears com-
pletion off the coast of Florida.

The system is capable of check-
ing the flight of the newest super-
sonic rockets and missiles over the
full length of the U.S. Air Force
Air Research and Development
Command’s Florida Guided Missile
Range. It enables engineers to un-
derstand certain problems in aero-
dynamics that have hampered mis-
sile progress.

» Timetable—The first installation
on the Florida Range wus made at
the test range’s central control near
Cocoa Beach, Fla. in January of
last year. The Grand Bahama sta-
tion was completed shortly there-
after and other installations fol-
lowed at the other islands shown
on the map. The chain is now com-
plete except for St. Lucia and that
installation will be finished early in
1956.

» Equipment — The radar chain
was designed and built by Reeves
Instrument Corp., a subsidiary of
Dynamics Corp. of America. Value
of the job was $10 million.

The chain comprises 21 radar in-
stallations. Sixteen of the radars
are Installed in pairs on each of
eight islands.

The dual installations provide
standby equipment. One installa-
tion checks on the other and can
take over in case of failure. The
island installations are in air-con-
ditioned buildings. The remaining
five installations are located in mo-
bile vans.

» FF'unctions — The five-ton radar
systems are almost fully automatic.
One operator is required at each
installation for missile acquisition.
Once the radar locks onto the mis-
sile the operation is carried on au-
tomatically. The radars record and
report back position, course, ve-
locity and acceleration. Accuracy
is within 0.02 deg.

Tracking continues to the end of
the test run. If the missile deflects
from course or becomes erratic, a
control to destroy it can be actu-
ated. There have been no acci-

dents from runaway missiles.
(Continued on page 14)
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COMPARATOR-CHECKED

to insure precision parts

Threaded cores are checked on an oprical
comparator at 100-x magnification to assure
exact conformance. Arnold quality control of
iron powder cores includes the maintaining
of rigid electrical, physical and dimensional
specifications unmatched in the industry.

Write for a copy of Bulletin FC-109

Contains essential data on processing, control methods,
applications, types, sizes, suggested use frequencies,
etc. of Arnold iron powder cores.

ADDRESS DEPT. E-64

IRON POWDER CORES

to meet your highest requirements

* For QUALTY
S For OMENSTONAL ACen@ACY

Here are the essential facts to keep i1 mind about iron powder cores—
and Arnold. As illustrated above, we make a wide selection of cores,
from simple cylinders to special cores of complicated design. That
includes all standard types and sizes of threaded cores, cup, sleeve, slug
and cylindrical insert cores you may require: for use in antenna and RF
coils, oscillator coils, IF coils, perm taning, FM coils, television RF coils,
noise filter coils, induction heating and bombarder coils, and other low
frequency applications. Also, a standard series of iron powder toroids is
being engineered at this time, which will conform to the standard sizes
proposed by the Metal Powder Association. ® We'll appreciate the op-
portunity to supply your needs ... let us quote on your requirenents.

W5W 6044

" THE ARNOLD FNGINEERING (OMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION

Mﬁ General Office & Plant: Marengo, lllincis
2 E ; DISTRICT SALES OFFICES . .. New York: 350 Fifth Ave.
1 Los Angeles: 3450 Wilshire Bivd. Boston: 200 Berkelgy St
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4 - i
APPROACHING aircraft can be watched on one of three control-tower monitors at Alameda Naval Air Station
television camera (right) gives Army more eyes. And new f-m gear will help when . . .

= i
iy ey

s,

i a

(left).

Tactical

Military Television Gets Off The Ground

New air-surface system sup-
plements existing closed-cir-
cuit and walkie types

INCREASED use of television tech-
niques in defense operations is
highlighted by three different sys-
tems for seeing at a distance. Navy
has installed traffic control tv at
NAS Alameda; the Signal Corps
has developed a walkie-peepie and
is testing an f-m airborne recon-
naissance link.

» Airborne Scout—In contrast to
commercial tv broadcasting,
Army’s new air-ground picture
transmitter uses frequency modula-
tion instead of amplitude modula-
tion. Admiral Corporation engi-
neers who built the equipment say
that a plane flying at 1,000 feet
could send back pictures to a com-
mand post receiver 25 or 30 miles
dWay.

Not mentioned, but technically
possible would be the relaying of
such information through one or
more intermediate aircraft to posts
100 or 200 miles distant.

» Expendable Robot—For the foot
soldier, the Signal Corps has an 8-
pound camera that sends out pic-
ture signals from a back-pack
transmitter weighing 47 pounds
with power supply.

A standard hand-held radio
transmitter supplies the sound
channel.  Receiver is normally
mounted in a jeep. The camera

14

could be left in a hazardous loca-
tion, connected by cable with the
receiver.

» Visual Radar—A closed-circuit
system using three cameras, in-
stalled by Kay Labs, gives Navy
airfield operators at Alameda posi-
tive control of runway operations
a half mile distant. Intervening

buildings formerly blocked the
view. Vehicular traffic on the air-
field perimeter road that crosses
the end of the runway is likewise
visible.

Coming of the jet age, with
longer runways, presages increased
use of similar closed circuits at
costs in the order of $50,000 each.

Businessmen Appraise Computers

Uses continue to multiply;
several new employment
opportunities are created

NEARLY everything from electric
bills to Holy Scripture is grist for
the electronic computer’s mill. Re-
cent months have seen groups such
as the American Management As-
sociation and the Society of Ap-
plied Antropology seriously dis-
cussing electronics.

> Applications—It has been esti-
mated that a stored-program com-
puter is profitable when it can take
over the duties of 90 or more clerks.
Users of computers in the life in-
surance field were numerous at the
AMA conference. They included
John Hancock with 2 million
policies in force; Franklin Life
with % million policies; and Mutual
Life of Los Angeles with 350,000
policies. All these firms have Uni-
vaces.

Consolidated Edison of N. Y. will
use a Univac for customer account-

ing and an IBM 705 for payroll and
general accounting. Chrysler has
an IBM 702 for inventory control
in its Parts Division and an IBM
650 doing payroll work at Plymouth.
Dodge Truck division expects to
have a Univac File Computer.

An unusual application of the
Univac was preparing a concord-
ance of the Holy Bible. Over 800,-
000 words were listed alphabeti-
cally with context and indexed by
book, chapter and verse.

P Installation—Putting in a com-
puter takes, on the average, 9 to 12
months and requires 20 to 35 man-
vears. At John Hancock, initial
studies required 10,000 hours cost-
ing $50,000 while Minneapolis-
Honeywell reports its study cost
$42,000.

Preparation of the site cost John
Hancock $200,000 while overall in-
stallation at Franklin Life came
to $250,000.

» Personnel — An average coni-
puter crew has been estimated at
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revolutionary development
in vacuuMmsS . . . ¢« . ¢ ¢«

SINCE 1650 A. D.
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CONTINUOUS  ALL-METAL

YACUHNPATH FROM PORT
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The Magdeourg Hemispheres Test was the first
demons-ration of creating a vacuum. That was
in 1650 cver 300 years ago . . . today
Kahle Fas demonstrated a revolutionary new
concept in vacuum . . . d valve-less rotary
Exhaust Machine.
This rapid-speed, rotary-in-line, automatic Ex-
haust Machine features a continuous all-metal
vacuum path from port through diffusion pump
. comgletely eliminates the conventionai
slide vclve . . . individual automatic leak de-
tector and shut-off valve on each port . . .
water zooled compression chucks .are auto-

maticaly operated . . . automatic tipping
torch end automatic tubulation remover are |
also employed.

Ultra-high vacuum is achieved with the unique
design and rugged construction of Kahle's
automatic Exhaust Machine. Ideal for exhaust- !
Rotare Exhau t Machine #2694
|
|

ing catiodz ray tubes, transmitting tubes, re-
ceiving tubss, x-ray tubes, and all other high-
reliabildty types. ]

The tyge Machine illustrated is one of a wide
selection of sizes and ranges available at Kahle.

Write ioday for valuable

File Felder containing =

complz2te specifications |
and in“ormation. ; 1

ENGINZERING COMPANY 1310 SEVENTH STREET NOKTH BERGEN, N. J. 1

DESIGNERS AND BUILDERS OF AUTOMATIC AND SEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS
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17 men. John Hancock’s team num-
bers 19. Franklin Life estimutes a
70-man staff including clerks and
typists for a 7-day 24-hour opera-
tion.

Although some manufacturers
recommend only 1 or 2 mathema-
ticians and engineers, Franklin
Life, which does its own mainte-
nance, employs a chief engineer and
senior engineer, both with previous
computer experience, 2 junior en-
gineers and 4 technicians. Frank-
lin has 10 programmers but feels
the company should have set its
sights on 20 to 25.

For all-week round-the-clock op-
eration, Franklin estimates need
for 25 clerical coders, 15 engineers,
technicians, operators and tape
handlers, 20 typists and 10 pro-
grammers.

» Outlock—One major change that
computers may cause is shift work
for white collar workers. Another
is creation of a new profession, the
information engineer, as program-
mers have been called. They organ-
ize the sequence of control of
information and understand opera-
tion of the machine. Within the
next decade 17,000 programmers
may be needed.

This new group is already in
short supply. As a consequence,
they are well paid and turnover is
high in some installations.

Transistorized Radio
Detects Interference

Exploring trouble sources in electrical
equipment is a new use for pocket-sized
transistor radios, according to Raytheon
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Crystal Diode Registrations Rise

Over 270 types have been
registered with JETEC
since 1946

GROWING use of crystal diodes in
electronic equipment is indicated
by the growing number of types
registered by manufacturers. Al-
though registrations do not always
mean that production of the device
is underway, it usually indicates
that the type has reached produc-
tion level either by the company
that sponsored its development or
by licensees of the device.

» Progress — According to the
Joint Electron Tube Engineering
Council’s summary of registered
crystal diodes, in 1955 some 107
types were registered representing
nearly 40 percent of total diode
registrations since 1946. In 1954,
65 types were registered and in
1953 the total was 43. Until 1953
the number of diode registrations
ranged between 2 and 20 each vear
for an annual average of 8 regis-
trations.

» Makers — Some 16 electronics
manufacturers have been active in
the development of ecrystal diodes
since 1946. Sylvania has been the
leading sponsor of the devices, ac-
cording to registration records,
with about twice as many regis-

tered as any other company.

P Material — Silicon diodes have
forged ahead in number of regis-
trations. Of the more than 272
types that have been registered
since 1946, some 57 percent have
been silicon types. In 1955 only 15
of the 107 total registered were
germanium types. The remainder
were silicon diodes.

» Use — Although full details on
the use for each type of diode reg-
istered is not given in the summary
report, it shows that about 60 of
the types were for general pur-
poses. Four types were specifically
indicated for use in computers, two
for tv and six as power rectifiers.

Dielectric Heating
On Up-Swing

Sales of sealing units increased
by demands of fast-moving
plastics industry

GROWTH in the dielectric heating
business is accelerating due to de-
mands for more and varied con-
sumer products made from thermo-
setting plastics. Such sealing units

(Continved on page 20)
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The G-R Type 1230-A D-C Amplifier and Electrometer rep-
resents a new and important contribution to the field of elec-
trical-measuring equipment.

A Jow-cost instrument of high performance for the measure-
ment of extremely small d-c voltages, currents and charges has
not been hitherto available. As if not enough, this device is also
a completely self-contained megohmmeter with provision for
measuring higher resistances than possible with many instru-
ments specializing in this measurement. Output jacks, at the
rear, permit use as a sensitive d-c amplifier to drive 1-ma or
5-ma recording equipment such as the Esterline Angus Re-
corders.

Superior performance is obtained through a carefully
thought-out design. An electrometer tube is used in the first of
three direct-coupled stages to keep grid current effects truly
negligible. The stringent stability requirements necessary for an
instrument such as this are met through use of excellent supply
regulation, insulation of the highest quality, shock mounting,
wire-wound resistors at all critical locations, and aging of both
tubes and components . . . in short, through adherence to the
high standards of engineering and manufacture which have
come to be expected of the General Radio Company.

The Type 1230-A Amplifier and Electrometer has many ap-
plications in industrial-process control and in physical and
chemical research, in addition to its obvious uses in the elec-
tronics laboratory. The instrument may be used: to operate
from strain gauges; to indicate or record time-current curves of
capacitors under charge or discharge; to record life tests on
vacuum tubes and other components; to measure semi-conduc-
tor resistance, piezo-electric potentials, electrostatic fields, ph
indications, contact potentials, grid currents in tubes, and insu-
lation resistance of motors, generators and appliances; and,
in general, to measure any physical or chemical reaction where
a d-c voltage or current proportional to the change is available.

This instrument is a truly versatile device . . . one we’re proud
to present, and one every laboratory will want to own.

WNEUT RESISEAN

GEMERaI RADIO COMPENY
- rcsat

BHMS. MLL

%

POLARITY

Output: panel mefer indicates voltage, current and re-
sistauce; output jack provided for connecting recorder
havisg resistance up to 1500€.

Guard Terminals: three terminals in addition to input and

Six Voltage Ranges: =30 mv, 100 mv, 300 mv, Iv, 3v, and
10v d-¢, full scale — accuracy, 2% of full scale on all
five higher ranges, 4% of full scale on lowest 30-mv
range.

Twenty Current Ranges: from =1 ma to =3 x 10-13 amp
d-c, full scale — accuracy, 3% of full scale from =1ma
to =3 x 10-2 amp and 10% to =3 x 10-12 amp.

Sixteen Resistance Ranges: direct reading 300 k2 to 10
MM, full scale; 5 x 1014 at smallest meter division
— accuracy, 3% from 3 x 10502 to 101°¢ and 8% to
10139 — with external 300v batteries in place of the
internal 9v source, resistance range can be extended
to read 6 x 1019 at smallest meter division.
Since resistance is easily measured with different volt-
ages applied to the unit under test, voltage coefficients
are readily obtained.

GENERAL RADIO

90 West Street NEW YORK 6

920 S. Michigan Ave. CHICAGO 5

IFL SAsssachusetts Avenve, Cambridge 39, Massachusetts, U. 5. A

8055 13th St., Silver Spring, Md. WASHINGTON, D. C.
1150 York Road, Abington, Pa. PHILADELPHIA

internal Resistance Standards: 104 and 10° ohm steps ac-
curate to 0.25%; 106, 107 and 10° ohms accurate to
19%; 109, 1019, 101! ohms accurate to 5% and have been
treated to prevent adverse humidity effects. 0 and =
steps also available.
Switch provided for checking higher resistance stand-
ards in terms of more precise 104 and 10% ohm wire-
wound units (makes possible werking back te high
basic accuracy over the comglete range).

High Input Resistance: determinzd by setting of rasistance
standards switch; 1014 ohms at “open” position; input
insulation is entirely tefion and siliconized glass, insur-
ing reliable operation under high humidity conditions.

Drift: tess than 2 mv per hour after initial warm up.

Tem i.sature, Humidity, Line-Voitage Effects:all negligible-

IMPEDANCE BRIDGES

1000 N. Seward St. LOS ANGELES 38

ADMITTANCE METERS
AMPLIFIERS
COAXIAL ELEMENTS
DISTORTION METERS

FREQUENCY MEKSURING
APPARATUS POLARISCOPES
FREQUENCY STANDARDS

UGHT METERS
MESOHMMETERS

output provide versatility in ground and guard connec-
tions.

input Switch Discarnects Unknown: without upsetting un-
known or electrometer input circuit.

Power Supply: 105-125v (210-25Gv), 50-60 cycles.

Useful Accessories:
Esterline Angus 5-ma or 1-ma Graphic Recorder.

G-R Type 1230-P, Component Shieid at $40
provides a fully shielded chamber for meas-
urement of very high
resistance camponents.

WE SELL DIRECY
Prices are net, FOB Combridge
or West Concord, Mass,

MODULATION METERS SIGNAL GENERATORS

MOTOR CONTROLS SOUND & VIRKATION METERS
NULI DETECTORS STRGESCOPES

QSCILATORS TV & BRORDCAST MBNITORS
U-HF MEaSURING EQUIPMENT
UNIT INSTRUMENTS

PRECISION CAPACITOES VARIACS

V-1 VOLTMETERS

PARTS & ACCESSORIES

PULSE GENERATORS
R-1-C DECADES WAVE ANAEWZERS

R.E-C STANDARDS WAVE FILTERS



FIRST PLACE .- TRANSISTORS ..

Raytheon’s three million dollar Semiconductor
Division plants devote 180,000 square feet (over 4
acres) of floor space exclusively to semiconductor
research, engineering and manufacturing.
Raytheon’s semiconductor operations employ 1500
people, including over a hundred scientists and

engineers.

Raytheon Transistors possess the improved electrical performance, reliability
and mass production advantages of Raytheon’s fusion-alloy process — proved superior
by the successful production of millions of transistors — more than all other makes combined.

SUBMINIATURE LOW FREQUENCY TRANSISTORS

7 0.200" Collector . Base Max. Alpha
St Emitt B :
b v | oot | Gwen | mesawe | Guen | Now | e
men Type Volts ohms uA mA chms Factor db mc.
3 v
] T | 2N130 -6 2.0 6 -1.0 350 22 25 0.6
.l 2N131 -6 2.0 6 -1.0 700 45 22 0.8
‘ 2 | 2N132 -6 2.0 6 -1.0 1500 90 20 1.2
actual 41 | 2N133 -1.5 1.0 6 -0.5 700 45 10 0.8
sre [T TReB ] oN13g -6 2.0 6 -1.0 1800 140 25 1.2
Maximum Junction Temperature 85°C. Temperature Rise (free air) 0.45°C/mW
LOW FREQUENCY TRANSISTORS
Collector . Base Max. Alpha
Emitt B o
wer | oor | G | messtece | G | Nowe | e
Type Volts ohms zA mA ohms Factor db mc.
2N63 -6 2.0 6 -1.0 350 22 25 0.6
2N64 -6 2.0 6 -1.0 700 45 22 0.8
2N65 -6 2.0 6 -1.0 1500 90 20 1.2
2N106 -1.5 1.0 6 -0.5 700 45 12 0.8
actual Maximum Junction Temperature 85°C. Temperature Rise (free air) 0.40°C/mW
size HIGH FREQUENCY TRANSISTORS
Gain Grounded Emitter Switching
T _ Extrinsic Base Alpha (max. available) Ib = —1Ima, Ic = —20 ma.
ot j Collector Emitter Base Current Freq. | Collector
r = Current Resis. Ampl. Cutoff | Capacity at at Rise Storage Decay
Cutoff ohms Factor mc. puf 455kc 2 me time time time
Type Volts rA mA db db psec. pSec. pSec.
o L
2N111 -6 1 -1.0 50 25 3 12 33 18 - - -
2N112 -6 1 -1.0 55 40 5 12 35 20 0.8 0.5 1.0
2N113 -6 1 -1.0 60 65 10 12 36 22 0.1 0.6 0.15
2N114 -6 1 -1.0 75 100 20 12 36 25 0.05 0.7 0.10
Maximum Junction Temperature 85°C. Temperature Rise (free air) 0.40°C/mW
NEW HIGH TEMPERATURE SILICON TRANSISTORS
Reverse Current at — 20v Base Collector Noise Collector | Alpha Freq.
st 1 Collector Emitter Beta Resistance Resistance Factor Capacity Cutoff
Type uA (max) | pA (max.) ohms kilohms db (max.) puf KC
H::Jx::uy CK790 0.2 0.2 14 1200 500 30 30 400 Write for
Sealed CK791 0.2 0.2 24 1400 500 30 30 600 data sheets
CK793 0.2 0.2 16 1300 500 15 30 500

Maximum Junction Temperature 150°C.

Temperature Rise (free air) 0.50°C/mW

Want more information? Use post card on last page.
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the prime source of

WAYTHEOW

CK5783WA

Subminiature Volt-
age Reference Tube
featuring extraordi-
nary stability.

-

America’s Largest Specml Tube Manufacturer

CK6611
CK6612

Filamentary Submin-
iature Tubes for low
battery drain plus
high transconduc-
tance.

6AN5SWA

Reliable Miniature
Tube combining
high perveance and
long life with low
interface resistance.

CK6533

Heater Cathode Sub-
miniature tube fea-
turing extremely low
microphonics over
the audio range.

Here are a few recent additions to the comprehensive
range of tubes originated by Raytheon. They are
representative of over two hundred active miniature
and subminiature types out of the many developed

and produced by Raytheon.

manufacturing co.

Boston Home Office: 55 Chapel St.
Newton, Mass. « Bigelow 4-7500

s P E c l A L T u B E D l v l s I o N :o;muepg;'c;go:hinformaﬁon write or call the

RELIABLE MINIATURE AND SUBMINIATURE TUBES « VOLTAGE REFERENCE TUBES New York: 589 Fifth Ave., PLaza 9-3900
Chicago: 9501 Grand Ave., Franklin Park, TUxedo 9-5400

VOLTAGE REGULATOR TUBES . PENCIL TUBES . NUCLEONIC TUBES Los Angeles: 622 5. La Brea Ave,, WEbster 8.2851
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INDUSTRY REPORT— Continuved

are made by over twenty companies
in the U. S.

> Sales — For individual compa-
nies, volume of sealing unit sules
for 1955 ranged from $50,000 to the
1.2-million announced by the Ther-
matron Division of Radio Receptor
Corp.

The trend in sales has been up,
with many companies experiencing
a ten-fold increase within the past
five years.

» Prices—Power output and appli-
cation determine the price of seal-
ing units. The range is from about
$1,000 to $50,000 a machine. The
average machine is rated at 3 kw
and sells for about $2,000

» Example—Kabar Manufacturing
of N. Y. produces 1 through 6, 8,
10, 15 and 20-kw units. Price in-
creases in the 3 to 6-kw group aver-
age $500/kw, while those in the 8
to 20-kw group average $750/kw.
The power required for a given op-
eration depends on the number of
linear inches of seal and the thick-
ness of the material.

» Problem — Fulfilling the radia-
tion requirements set by the FCC is
a major problem to manufacturers.
Although units are engineered for
minimum radiation, the user’s set-
up may allow considerable radia-
tion. The only sure way to elimi-
nate the problem is to operate the
equipment in a shielded room.

» Uses—Sealers are used in such
applications as curing rubber, de-
hydrating, pre-heating plastics be-

fore moulding, making padded
safety equipment for autos and
sterilizing beer after bottling.

Manufacturers feel that units now
being produced are not aimed for
a replacement market but result
from stimulating new manufactur-
ing fields.

» Other—Tappan Stove of Ohio is
producing dielectric ranges for the
home (see Industry Report, p 12,
Dec. 55).

GE and its subsidiary Hotpoint
have already announced definite
plans to produce high frequency
ranges for the home. Raytheon has
had commercial units available for
some time.

20

PHOTOGRAPHIC enlarger that uses high voltage is an important step as . . .

Electronics Invades Graphic Arts

Electronic printing and
special crt’s to aid
printing business

INDICATIONS are that the electronics
industry which has already become
part and parcel of countless diverse
businesses from railroading to
brewing beer may become an im-
portant factor in the printing in-
dustry. Printing is the third largest
industry in U.S. in number of
establishments. Gross sales for
1952 were $8.5 million. Related to
printing are blueprinting, office
duplication and photo reproduction.

» Navy “Blueprinter”—The Elec-
trofax machine shown was built by
RCA for the Navy’s aircraft over-
haul and repair facility in Alameda,
Calif. It produces 15 engineering
drawings a minute from microfilm
originals. Tt sells for $85,000.
The printing paper is automat-
ically sensitized by a high-voltage
field. A light image is then pro-
jected onto it. The latent image is
developed by a magnetic brush,
This consists of a mass of iron
filings held by a magnet. The iron
filings carry positively charged pig-
mented resin powder. The powdered

ink clings to the negativelyv charged
areas of the exposure. The image
is fixed by heat.

» Other Printers — Other electro-
static printers include the Xero-
graphic process of Haloid and the
Electrographic process under de-
velopment by Burroughs. A recent
development by Haloid has been
preparing printed circuits by Xer-
ography. Smoke printing. a Stand-
ard Register process is essentially
electrostatic. However, the pig-
mented material is in the form of
a fine mist.

General Electric and 1BM have
experimented with electromagnetic
dry printing processes.

» Future—Ultimate in electronic
printing would be to display data as
alphabetic and numeric characters
on the face of a cathode-ray tube
and produce permanent copv by
electronic printing.

The Charactron, developed by
Convair, uses special beam-forming
plates to provide an electron-image
beam that can display characters
on the crt sereen. Charactrons are
used for reading data out of air-
defense computers in Sage.

{Continued on page 22)
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Advertiseinent

HOW to CHOOSE
VIBRATION MOUNTS

For Jet and Missile
Applications

Use our free engincering data
sheets on ALL-ANGL Barrymount®
Isolators. They describe and illus-
trate the operating principle of the
AvLi-ANGL Barry Ntount, telling
how it works to control shock and
high-trequency vibration. They give

\
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you load-deflection curves, trans-
missibility curves, and load-versus-
natural-frequency curves that
show how these isolators perform
under various loads and vibration
inputs and for different directions
of applied acceleration. They cx-
plain how these curves can be used
to evaluate isolator performance.
And they contain detailed drawings
that show all necessary dimensions
and clearances.

Because of their proved efticacy
in protecting delicate electronic
apparatus through every flight atti-
tude, ALL-ANGL Barry Mounts
give the designer valuable aid in
cramming the most instrumenta-
tion into the lcast space. They
make it practicable to mount
equipment on any available sur-
face — upright on a deck or shelf,
hung from above. attached to a
bulkhead, or at any angle necessary
to it a unit into limited space.
Regardless of mounting position,
ALL-ANGL Barry Mounts give pro-
tection against high-frequency vi-
bration through every operational
mancuver of the most modern
aircraft.

Barry engineering data  shects
are free on request. Write for your
copics today.

ELECTRONICS — April, 1956
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WILL
MIL-SPEC MOUNTS |
~ WORK 4

when you need protection most
— at steep-angle attitudes ?

ALL-ANGL ISOLATORS

give vital in-flight reliability protection

Sure, you can meet the specification with a moun: that only has
to work at a 10-degree tilt. But what happens when the aircraft climbs
at steep angles or goes into a 90-degree turn or dive?

That’s where you need ALL-ANGL Barrymount® Isolators. You
can mount ’em and fly ’em at any cock-eyed angle you choose. And they
give the same sure protection to vital instruments and cortrols from
take-off through every twist, turn, and dive of the aircraft’s most violent
maneuvers. These curves show why.

TRANSMISSIBILITY
b Do

- 4 11— =i — e DU
12 24 36 48 60 12 24 36 48 60 12 24 36 48 60 12 24 36 48 S0 it pmm—
FREQUENCY —CPS FREQUENCY — CPS FREQUENCY — CPS FREQUENC =

Write now for data sheets AA-0-1 containing detailed performance
data. And remember — when your problem is protection thru every
flight attitude, your answer is ALL-ANGL Barry Mounts. For recom-
mendations, call your nearest Barry Sales Representative.

—— N U——
|BARRY MOUNT

=\ —
CONTROLS SALES REFRESENTATIVES

INCORPORATED IN ALL PRINCIPAL CITIES

707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS

Want more information? Use post card on last page. 21



INDUSTRY REPORT— Continued

A project is reported underway
by Convair, Haloid, IBM and East-
man-Kodak to combine electronic
printing with Charactron readout.
One important application would be
instantaneous printing of data from
high-speed computers

RCA has a so-called typesetter
tube. A font of charucters is im-

aged onto a photoemissive cathode.
This forms the electron image beam
that produces characters on the
face of the cathode-ray tube. The
company is looking into combining
Electrofax with the crt typesetter.
An initial application might be
high-speed readout—perhaps for
the Bizmac computers.

|

THREE-INCH wide magnetic tape is used as . . .

‘

New Business Computer Appears

Fourth manufacturer builds
giant machine. More activity
evident throughout industry

PROGENY of Rayvtheon and Min-
neapolis-Honeywell, DATAmatic
Corp. of Newton Highlands, Mass.
last month became the fourth firm
to offer a large-scale digital com-
puter for business and industry.
The DATAmuatic 1000 sells for
$1.5 million. The computer is
planned in building blocks. For ex-
ample, up to 100 magnetic files can
be utilized. Running at 100 in. a
second, each file can handle up to
60,000 decimal digits a second.

» Wide Tape—The machine is no-
table for use of a 3-in. wide tape
with 81 parallel recording chan-
nels. Bits comprising the words are
handled serially. Each numeric
word consists of 11 decimal digits
and sign. The tape is a plastic

22

sandwich to protect the magnetic
recording surface. Tape reels are
2,700 ft long and store more than
37 million decimal digits.

The machine uses a three-ad-
dress code. Another feature is
automatically controlled scanning
of up to 10 tapes at once. This gives
a scanning rate of 600,000 decimal
digits a second.

The input converter handles 900
punched cards a minute. Output
is to punched cards—=6,000 an hour,
or printed records—either 150 120-
character lines or 600 to 900 120-
character lines a minute.

Other mukers of large-scale com-
puters are IBM with the 700 series,
Sperry Rand with Univacs and
RCA with Bizmac. A Bizmac was
recently delivered to Army Ord-
nance in Detroit. A second machine
is reported under development for
business use.

» Other Machines—National Cash

Register, which took over Computer
Research and its CRC-102 machines
some time ago, expects to offer a
medium-sized digital computer for
business and industry-—perhaps
this summer. Electronics Corp. of
America is showing the Magnefile,
a special-purpose machine designed
for inventory work. A model is un-
dergoing field trial in a New York
department store.

» Special Machines — In the spe-
cial-purpose machine field, Sperry
Rand’s St. Paul operation recently
announced an order from North-
west Airlines for a computer to
control airline reservations. Tele-
register of Stamford, Conn. has
been active in this fleld serving
American  Airlines, United Air
Lines, N. Y. Central Railroad, Na-
tional Airlines, Braniff, the Santa
I'e and the New Haven.

Transistor-Silicon
Sources To Increase

One refiner to enter
supply market by mid-1956.
Others may join in soon after

AT LEAST five companies have been
investigating silicon processing
techniques which will permit them
to enter the market as suppliers.
One, Sylvania, has successfully de-
veloped a zinc-reduction process
and expects to be producing 300
pounds of high-purity silicon with-
in three to five months. Sample
quantities of 100 grams, refined by
this process, are available now.

» Prices — Since November 1954,
high-purity silicon has been selling
for $380 a pound. Before that time,
the price was $430 a pound. These
high prices are partially attributed
to the fact that silicon production
has been and is today on a semi
pilot-plant basis.

» Specifications—What constitutes
transistor-grade silicon has been a
continual source of confusion. Per-
centage values of purity are mean-
ingless, since impurities are pres-
ent of the order of 1 part in 10°

{Continued on page 24)
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A research engineer at the General Electric Mictowave Laboratory, Palo Alto,
California, measurcs the output-cavity tuning characteristics of G.E.’s new

15-kw high-gain klvstron that features single-knob runing.

Four knurled knobs (top of picture), one for
cach cavity—plus a fifth, master knob that
gang-tunes the klystron—control the tuning
adjustment through precision mechanical link-

age. In normal band switching, onlv the master
knob is used by the operator.

G-E klystron research originates single-knob tuning
... for rapid band switching . . . for flat power output!

ore efhicienr use of klystrons for radar—military
M and commercial—is a direct result of single-knob
tuning pioneered by General Electric research. Band
switching, whether to counter enemy jamming, to
avoid friendly signal interference, or for other pur-
poses, now s fast and sure—entails no loss of power.

One control kaob tunes the new G-E klvstron over
its full 200-mc frequency range . . . and this control
can be remotely actuated by cable or other device.

The operator needs no special knowledge or training
to switch the General Electric klystron from one band
to another—the four cavities are pre-tuned, and their
alignment is preserved at all times. Power output of
the klystron stays flat and high over the entire fre-
quency range, varying less than 1 db.

General Electric has led in klystron research and
development, applying major resources in order to

realize the full potential of these long-life, high-gain
microwave tubes. G-E single-knob tuning advances
klystron design still further. Ask for full information!
Consult with G-E tube engineers on any problem which
involves klystron choice and application! Tube Depart-
ment, General Electric Company, Schenectady 5, New York.

CHARACTERISTICS OF NEW G-E KLYSTRON:

Peak power output . . . . .15 kw
Tuning range . . 2500 t0 2700 mc
Efficiency. T N R . 40 percent
Gainy v 4 & W3 a® 8 2 a® 5 a b w .53db
Beam voltage . 20.5 kv
Avg power output 150w
Duty cycle . .1 percent

Magnetic field requirements . . 600 to 700 gauss

Progress /s Ovr Most Important Product

GENERAL ELECTRIC

162-1B3



INDUSTRY REPORT— Continved

to 10°. At these values, normal
methods of chemical analysis to
determine purity are totally unsuit-
able making it necessary to meas-
ure the resistivity of single crystals
grown from each batch.

To help establish a standard, the
Industrial Mobilization Activity has
prepared a specification for tran-
sistor-grade silicon. It is believed
that commercial production of sili-
con to meet these specifications will
raise the quality of silicon to be
sold and will aid in the development
of various transistor devices.

ENGINE performance of sports car is
rapidly checked out as.........

Electronics Aids
Ignition Mechanics

Dynamic engine analyzer
developed by oil company is
marketed by electronics firm

RELATIVELY INEXPERIENCED person-
nel can now analyze automotive en-
gine troubles in only a few minutes
with the help of an electronic en-
gine analyzer. Developed over a
period of years by Socony-Mobil
Qil Co., for use in its laboratories
and for field work, the prototype
version of the instrument has been
redesigned by Du Mont for volume
production.

The commercial version of the
instrument sells for $725 and is
aimed at the automotive servicing
market.

» What It Does—When connected
to a car engine by two clip-on leads,
the instrument shows simultaneous
waveform presentations of the be-
havior of each cylinder of the en-
gine. The condition of the capaci-

tor, spark coil and plugs can be

determined from the waveforms.
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TV Screen Sizes Start To Shrink

Smaller picture tubes gain as
lightweight portables for
second set market increase

PusLic preference for larger tv
screens seems to have vreached
saturation. Now smaller tubes
under 15 inches are making a come-
back. A year ago, the set industry
was still pushing larger screens,
the 24-inch and 27-inch set and
wondering how far the large screen
trend would go. Now the question
seems to he how small a screen can
be sold.

» New Model—RCA is now in pro-
duction on a portable set with an
83-inch screen. It measures 101-
inches high, 9i-inches wide and
10%-inches deep. The new tube in-
corporates an electrostatic focus
gun and its length has been reduced
to 10% inches by using wide-angle
90-degree deflection. The chassis
has 10 tubes plus kinescope, four
crystals, one tube rectifier and a
double selenium rectifier. Seven of
the 10 tubes are double purpose.

General Electric triggered the
trend to smaller screens when it
introduced its 14-inch portable tv
sets last year. Sales exceeded ex-
pectations and now the firm has
three new 14-inch portables on the
market. (ELECTRONICS, p. 20, Feb.
1956).

Bt

New RCA portable tv receiver with 812
inch screen

» Why—In addition to the lower
retail prices that the smaller sets
make possible, their success is gen-
erally attributed to the growing
replacement and second set mar-
kets which are estimated to account
for half of all tv set sales.

» Market—Rise in sales of smaller-
sized picture tubes as a result of
the trend to portables does not yet
show up in available RETMA sta-
tistiecs. But past sales trends of
tubes under 15 inches indicate how
far small-tube business has dropped.
Even with increased sales of 14-
inch sets last year, all tubes under
15-inches accounted for less than
3 percent of total picture tube
sales.

Banks Extend Services
By Facsimile Link

Two Boston banks use
service to tie branches
to central bookkeeper

Two RECENT installations of fac-
simile equipment in Massachusetts
have put into action the interest
that banking companies have shown
in electronics as a labor-saving de-
vice.

In both the Provident Institu-
tion for Savings in Boston and the
Worcester County Institution for
Savings, teller’s cages in the main
office and branches are tied to a
central bookkeeping department by
high-speed facsimile units. Copies
of bank balance cards and signa-
tures are transmitted to the teller
on request in 5 to 6 seconds.

» Permanent Records — Advan-
tages claimed for the facsimile
method of connecting branches
with the main office are the lower
maintenance costs and the produc-
tion of a permanent record.

» Cost—The $8,000 system is serv-
iced by Alden Electronic and Im-
pulse Recording Equipment Co.
The facsimile is used with a punch-

(Continved on page 26)
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The new SP-600-VLF is more then

just a receiver—it is a precision
communicaticns instrument that operates
over the entire range from 10 KC to

540 KC with outstanding stability and
precise calibration. It offers features and
quality found in no other receivers—

even those costing twice as much.

As a commun:cations receiver, the
SP-600-VLF is ideal for applications in
AM radio telephone, CW telegraph,
AM-MCW telegraph signals and
carrier-shift radio teletype signals,

as well as many military
communicatioa requirements.

As a laboratory instrument, the
SP-600-VLF 1ay be used in making
measurements of low-frequency null
detector deviczs, sonar equipment, and
any other app.ication where a stable,
precisely calibrated very-low-frequency
demodulating instrument is required.
The SP-600-VLF offers continuous
tuning over the entire range from 10 XC
to 540 KC in 6 bands. Exceptionally fine
tuning mecharism plus a vernier dial
provides continuous expanded scales over
each frequency band for accurate
logging and resetability. All components

FEstablished 1910 ™

IN THE

I OPS

10 KC TO 540 KC

RANGE...

have characteristics equivalent to
military component specifications as
is practical.

Whether you need a really good VLF
communications receiver, or a precise
VLF laboratory instrument—you’ll find
there is no equal to the SP-600-VLF

at any price.

FEATURES
50:1 ratio between tuning control and main

dial. 6:1 ratio between main dial and vernier.

Provision for crystal-controlled fixed frequency
reception.

Extremely low drift—between .05% and 1.0%
depending upon frequency.
Noise limiter circuit reduces pulse type inter-

ference.

Send-receive switch eliminates warm-up time
between messages.

2-stage RF amplification provided on all
bands.

Taps provided for operation on 90 to 270
Volts, 50/60 cycle.

SEND FOR COMPLETE TECHNICAL
SPECIFICATIONS BULLETIN E456

AAMMARLYND

HAMMARLUND MANUFACTURING CO., Inc. 460 WEST 34th STREET, NEW YORK 1, N. Y.
INTERNATIONAL D!VISION: 13 East 40th Street, New York 16, N.Y.

%

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

Branch teller gets depasit card in 5
secands via facsimile

tape bookkeeping system that re-
duces time on a deposit transaction
to about 30 seconds.

Television Set
Penetration Deepens

TELEVISION receivers in the U. S,
both color and monochrome, totalled
36.9 million on Jan. 1, 1956 and may
reach 39.8 million by the beginning
of next year, according to new NBC
estimates. Nearly 71 percent of the
48.6 million homes in the country
are now tv equipped and penetra-
tion is expected to reach nearly 74
percent by the first of 1957.

> Markets-—At the beginning of
the year, there were 1.5 million
secondary sets in homes. The num-
ber may increase to 2 million by
the first of 1957. The figures indi-
cate that 4.2 percent of all tv homes
now have more than one set. It
may soon go over 5 percent.

Sets in hotels, niotels and insti-
tutions of all kinds are estimated
at 1 million and are expected to
total 1.3 million by 1957.

> Replacement — Growing propor-
tion of new set sales are replace-
ments for sets being scrapped. At
the end of 1953 accumulated scrap-
page wus about 800,000.

In 1955 about 40 percent of the
7.4 million sets sold repliaced sets
scrapped. Total set serappage now
is estimated at over 6 million.

26

FUTURE MEETINGS

APRIL 2-4: Harvard University,
Air Force Cambridge Re-
search Center, IRE Sympo-
sium on Microwave Properties
and Applications of Ferrites,
Harvard University, Cam-
bridge, Mass.

ArriL 5-6: IRE, AIEE, ISA,
Magnetic Amplifier Confer-
ence, Hotel Syracuse, Syra-
cuse, N. Y.

APRIL 11-13: 1956 IRE 7th Re-
wion Technical Conference,
Hotel Utah, Salt Lake City.

APRIL 13-14: Tenth Annual
Spring Television Conference,
IRE, Engineering Society
Building, Cincinnati, Ohio.

APRIL 16-18-19: NARTB Tenth
Annual Broadeast Engineer-
ing Conference, Conrad Hilton
Hotel, Chicago, 1.

APRIL 23-24: New England
Radio Engineering Meeting,
IRE, Sheraton Plaza, Boston.

APRIL 23-25: International Con-
ference on Electron Physics,
NBS, College Park, Md.

APRIL 25-27: Symposium On
Nonlinear Circuit Analysis,
II, Polytechnic Institute of
Brooklyn, New York, N. Y.

APRIL 26-27: Conference On Re-
cording and Controlling In-
struments, AIEE, ASME.
ISA, Bradford Hotel, Boston.

APRIL 29-MAY 3: Fourth Annual
Semiconductor  Symposium,
Electrochemical Society, Mark
Hopkins Hotel, San Francisco.

Industry Shorts

» Electronics industry will grow
by some 66 percent in the next
eight vears to reach a volume of
$18 billion, according to an an-
nouncement by RCA.

» Motorola has entered auto-radio
after-market with eight-tube plus
one-transistor hybrid set that will
fit a number of 1956 models.

» Million mark in color tv sales
may not be reached until 1958 and
it may be 1959 or 1960 before color
equalizes with black and white in
total units sold, according to Dr,
W. R. G. Baker of GE.

APRIL 30-MAay 3: URSI Spring
Meeting, NBS, Wash.,, D. C.

APRIL 30-May 4: SMPTE 79th

semiannual convention and
exhibit, Hotel Statler, New
York, N. Y.

MAYy 1-3: The 1956 Electronic
Components Symposium, U. S.
Department of Interior Audi-
torium, Washington, D. C.

May 14-16: National Aeronau-
tical & Navigational Confer-
ence, PGANE, Biltmore Ho-
tel, Dayton, Ohio.

MaAy 14-17: The Design Engi-
neering Show and Conference,
Philadelphia, Pa.

May 15-16: Industrial Nueclear
Technology Conference, NU-
CLEONICS, Armour Re-
search, Museum of Science
andIndustry, Chicago, Il

May 17-19: Thirtieth Engineer-
ing Industries Exposition and
Annual Convention, New York
State Society of Professional
Engineers, Statler Hotel, New

York, N. Y.
MAy 21-24: Electronics Parts
Distributors Show, Conrad

Hilton Hotel, Chicago, Il.

May 21-22: RETMA Symposium
on Reliable Applications of
Electron Tubes, Irvine Audi-
torium, University of Penna.,
Philadelphia, Pa.

May 23-26: Annual meeting,
National Society of Profes-
sional Engineers, Ambassador
Hotel, Atlantic City, N. J.

» Royval Air Force has created a
new aircrew category of air elec-
tronics oflicers, primarily for Brit-
ain’s V-bomber force.

» Navy awarded a $22.7 million
contract to Westinghouse for the
Aero 13 fire-control system to be
installed in  the Douglas F4D
Skyrav.

» Plan whereby one share of Bur-
recughs common stock will be is-
sued for each two shares of out-
standing Electrodata stock is in
the works.

» Estimated 1,100 tons of metal
powder was used for magnetic
cores in 1955.

April, 1956 — ELECTRONICS



WIDE RAN

® Continuously Tunable Thru
Video VHF and UHF Frequencies,
S50KC-950MC Range

® Sweep Widths to 40 MC
® Single Dial Tuning

Used with a standard cathode ray oscilloscope,
the Kay Calibrated Mega-Sweep will display the
response characteristic of wide band circuits over
the frequency range of approximately 50 ke to
950 mc. It features a calibrated dial indication
of the approximate output frequency. The cen-
ter frequency of the sweeping output voltage
may thus be set to an accuracy of about 10%.
The calibrated Mega-Sweep is the ideal instru-
ment for use in alignment of amplifiers and fil-
ters .. .also as an M source of wide range for
instructional and lab purposes.

SPECIFICATIONS

Freq. Range: 50 ke to 1000 mc.

Freq. Sweep: Sawtooth, adjustable to 40 mc.
Repetition rate, 50 to 100 c/s.

RF Ovtput: High, approx. 100 mv max. into open
circuit. Low, 5 mv into open circuit.

RF Output Control: Microwave attenuator con-
tinuously variable to 26 db.

Ovutput Waveform: Less than 5% harmonic dis-
tortion at max. output.

Meter: Provides crystal detector current for peak
output.

Regulated Pcwer Supply: 105-125 v., 50 to 60
cps. Power Input, 100 watts.

Send for Catclog 110-A

$495 f.o.b. factory

r——

KAY ELECTRIC COMPANY

14 MAPLE AVENUE PINE BROOCK, N. J.
CAldwell 6-4000

Dept

Want more information?

ELECTRONICS — April, 1956

Mega-Sweep

A

SWEEPING OSCILLATORS
for every application

Mega-Sweep

Widest range of the Kay linc of sweeping
oscillators. Provides continuous frequency
coverage up through UHF-TV bands -
50 kc to 1000 me. Widely used in radar
system development and in alignment and testing of TV
and FM systems and components, as well as wide band IF
and RF amplifiers and filters. Freq. range, 10 mc to 950
mc. Write for Catalog 100-A. Price, $465 f.0.b. factory.

KAY
111-A CALIBRATED

Mega-Sweep

Higher output model calibrated Mega-Sweep, with zero
level baseline. Higher output facilitates frequency response
testing of UHF converters or tuners. Wider sweep width
permits multi-channel response viewing. Zero level base-
line is convenient means of measuring gain of test circuit.

SPECIFICATIONS
Frequency Range Output Impedance Ovutput Voltage
(Into Load)
1. 10 me—950 mc 70 ohms unbalanced 0.15 Volts
2. 450 mc—900 mc 300 ohms balanced 0.3 Volts

Sweep Width: Continuously variable to approx. 40 mc max.
Write for Catalog 111-A Price, $575 f.o.b. factory

KAY 112-A cauieratep Mega-Sweep
Same as 111-A, except total frequency range is 800 mc to
1200 me. Catalog 112-A. Price, $575 f.o.b. factory.

27
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ELECTRONIC DESIGN AND PRODUCTION SIMPLIFIED

Plug-in Unit Construction Using Alden Terminal Card System Speeds
Output, Eliminates Prototypes, Simplifies Trouble-Shooting and Servicing
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NOT THIS — Typical “rat’s nest’” wiring
results from point-to-point construction
techniques traditional to the electronics
industry.

Once the electronic circuitry has been
worked out, the construction of a piece
of equipment or a system becomes a pro-
duction engineering problem that is pri-
marily mechanical in nature.

Alden’s recognition of this fact has
made possible a mass-production  sys-
tem of assembly to the electronics indus-
try. Alden Products Company’s time-
proven Terminal Card System—based on
modular, plug-in unitized construction of
functional groupings of circuitry—brings
new economies to production runs rang-
ing from 100 to 100,000 pieces.

ADVANTAGES OF THE ALDEN
TERMINAL CARD SYSTEM

First, you can lift experimental cir-
cuits right from the bread board onto the
Alden Terminal Mounting Cards, util-
izing the components layout you plan
on Alden Full-Scale Planning Sheets.
Thus, your production is organized im-
mediately on a function-by-function basis
on terminal cards mounted in compact
vertical planes.

Second, circuitry organized on Alden
Terminal Cards snaps into open-sided
Alden Basic Chassis which provide a
protective housing and convert each func-
tion into a compact plug-in unit.

Electronic Construction and

1

BUT THIS—Neat, compact vertical
"planes of circuitry” result from con-
struction based on Alden Terminal Card
Mounting System.

Third, the finished equipment is easy
to “trouble-shoot”. You can include
Alden “tell-tales” on the front panel
of each chassis to indicate any defect
instantly. Unskilled personnel spot trou-
ble and replace the plug-in unit within
30 seconds.

Fourth, the Alden Back Connectors
mounted on the chassis provide a single,
readily accessible point of check for all
“in” and “out” leads. These are easily
numbered and color-coded so that the
layman can make accurate first-level
tests.

ELEMENTS OF THE ALDEN
TERMINAL CARD SYSTEM

In the Alden System, you get all the
elements you need to functionalize your
production. Your assemblies are nmiade
up on a block diagram basis, as opposed
to the normal circuit diagram point-to-
point wiring method.

Terminal Cards: These cards are pre-
cut to size, in lengths up to 3 feet. They
are pre-punched with 0.101” holes on 2”
centers for maximum flexibility in chassis
layout.

Mounting Sockets: Available for 7, 8,
9 pin connections, miniature and stand-

Servicing Are 4 Ways Better

Circuitry subdivided, Tiny ftell-tales spot

function by function troubie instantly,

into attractive plug- eliminate need for

in units. trained  technicians
on spot.

Layman can plug in
replacement spare in
30 seconds.

All leads are at a
single accessible
point, numbered and
color.coded so lay-
man can make first.
level tests.

ALDEN PRODUCTS COMPANY

Manufacturing Product Engineers

Brockton, Mass.

Want more information? Use post card on last page.

ard octal, tube sockets are furnished for
stud mounting or with right-angle
brackets for mounting directly to the
terminal card.

Miniature Raichet Terminals: Stake
into terminal card and provide positive
grip for feed-through or single-end con-
nections for all pigtail-lead components.
Soldering serves only to establish the
electrical connection. Lead dress is sim-
plified—excess pigtails are snipped off
at the terminal.

Jumper Strips: Stake under terminals
for either jumper or common wiring.
These strips and other wiring can be
readily replaced with printed or etched
wiring.

WHEN YOU USE THE ALDEN SYSTEM,
you enable your production organiza-
tion to build “custom” products on a
true mass-production basis. Production
planning is simplified, for at the design
stage it becomes natural to break down
equipment into simple sub-assemblies of
extreme accessibility and ease of manu-
facture. You can use the Alden Full
Scale Planning Sheets and have a cus-
tom design tailored to your needs but
laid out to use standard components that
are simple to procure and go together
by the simplest assembly methods.

Procurement is made easy because all
information comes to your purchasing
department from the laboratory beauti-
fully organized on the Planning Sheets.
The standard items that are involved
help eliminate the headaches of expedit-
ing, yet you have custom tailored fea-
tures which do not delay procurements.

Sub-contracting becomes simpler pe-
cause you can farm out your work,
specifying Alden techniques or supply-
in% Alden parts, and be sure of getting
sub-units of satisfactory quality.

WRITE TODAY on your com-
pany letterhead for information
on this improved system of de-
signing, manufacturing and servic-

ing.

WANT TO TRY THE ALDEN SYSTEM?

Send for this complete basic assortment
of Alden Circuit Packaging Components.
Includes all the elements you’ll need to
assemble o variety of complete chassis
based on the Alden Terminal Card Sys-
tem. Price—$249.50. Ask for Kit #37.

April, 1956 — ELECTRONICS
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A to B—line
voltage fluctuations

8 to C—input varied

with variable transformer

+ /2 % Stabilization

MAKES YOUR EQUIPMENT
PERFORM BETTER

RAYTHEON VOLTAGE STABILIZERS

These curves demonstrate one
simple fact—that if the satisfac-
tory operation of your equipment
depends on a well regulated power
supply, Raytheon voltage sta-
bilizers are your assurance of top
performance under virtually all
conditions.

How these curves were made
These curves were traced simul-
taneously by identical recording
voltmeters. The left hand chart
indicates input voltage, and the
other, output of a standard Model

VR-6110 Raytheon voltage stab-
ilizer. Region AB results from
actual line variations caused by
motor-driven machines. The wider
fluctuations, BC, are produced by
a variable transformer in the sta-
bilizer input.

26 Models
Raytheon voltage stabilizers are
available in a wide variety of
input and output voltages from 15
to 2000 watts and, where needed,
harmonic filtered models for 250,
500 and 1000 watts.

RN
SR
SEHRIMZN
Ry’

)\
Wiy
|“|““‘“‘|‘|\|\|
L
mm“"I
gyt

I
i Wl
j i

1]
"ln’"l
i
i
ittty iy
XLk "f"/"'/é”l/’
,"’4”/1.?{/”/4' /

UTPUT VOLTAGE
Recorded simui-
taneously with
curve at left

CHECK THESE
IMPORTANT FEATURES

® Guaranteed stabilization to
+=%%

® Stabilized voltage increases
tube life as much as 50%

® Close regulation with temper-
ature and frequency changes

® Response time within 3 cycles

® Compact, rugged, depend-
able, low-cost

For full information see your electronic supply house
or write Dept. 6120 — please request bulletin 4-260.

RAYTHEON MANUFACTURING COMPANY

Equipment Marketing Department, Waltham 54, Mass.

Excellence in Electronics

Want more information? Use post card on last page. 29
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10 secords or 10,000 hours, whatever the life span
required, G-E pulse-forming network capacitors are
engineered for the specific job. The life-test data
accumulated over more than twelve years helps G-E
engineers meet your special conditions exactly.
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12 years of test data hack your selection
of General Electric pulse-forming networks

Capacitor service life requirements from 10 to 10,000 hours filled for hundreds
of radar and guided missile applications by accumulated data

Whatever service life your application calls for
and whatever the conditions of operation, Gen-
eral Electric can deliver a capacitor pulse-form-
ing network that will give the finest performance
for your radar and missile needs.

The reason is the wealth of data accumulated by
G-E engineers through twelve years of continuous
life tests carried out on capacitor pulse-forming
networks of practically every type, operating
under widely varying conditions of temperature,
voltage, and other service factors. From this
data and experience, General Electric has
established life limitations that enable networks
to be produced that will match almost any
specification whether it calls for a service life
of 10 hours or 10,000 hours. In addition, to the
exacting needs regarding pulse width, rise time,
number of pulses per second, and ripple, special
requirements also can be met. These include
multiple width networks and size reductions
based on forced air circulation.

The secret of G-E network performance lies in
quality manufacture. Capacitor sections are
constructed of low-loss kraft paper and high
purity aluminum foil. Inductance coils are
wound on threaded forms for stability of induct-
ance throughout the life of the unit. Highest
quality mineral oil is used for impregnation.
Rugged, hermetically sealed cases help protect
all components.

G-E pulse-forming networks have already proved
their dependability in thousands of military
installations on aircraft, ships, and on the
ground, as well as in highly specialized missile
applications. The engineering facilities of the
Capacitor Department, Hudson Falls, N. Y, are
at your disposal. Your local G-E Apparatus Sales
Office will see that you receive application
assistance with your network problems. Or write
for bulletin GEA-4996 to the General Electric
Company, Section 442-32, Schenectady 5, N. Y.

Progress Is Ouvr Most Important Product
GENERAL @3 ELECTRIC

‘ A FULL LINE OF CAPACITORS FOR THE ELECTRONICS INDUSTRY

METAL-CLAD TUBLLAR CAPACITORS 125 C TANTALYTIC* CAPACITORS—for high speed MIL-C-25A CAPACITORS —for filter,
for all d-c uses where utmost reli- aircraft and missile systems where quality, long by-pass, and blocking in military
ability is required. Ratings: .001 to life, and small size are main requirements. In equipment. Built to MIL-C-25A
1.0 uf, 100-600 v. d-c. Tol: =59%, plain or etched foil, and rectangular or tubular specifications. Ratings: .05 to 15 uf
109, or #=209%. Temp. range: designs. Ratings:.25 to 180 uf, 10 to 100 volts. at 100 to 12,500 v. d-c in case styles
55 C to 4125 C with solid Tolerance: +20% (plain foil), —15 to +75% CP50, CP60, CP70 series. Temp.
impregnant: —55 C to +85 C with  (etched). Temp. range: — 55 C to +125 C. Write range: —~55Cto +85C,and —55C
mineral oil. Write for GEC-987. for GEA-6258. “Reg. trade-mark of General Electric Co.  to +125 C. Write for GEC-810.
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Bentley.

Harris process (U.S.

Want more information? Use post card on last page.

Par.

*BH Non-Fraying Fiberglaus Sleevings are made by an exclusive
2393530; 2647296 and
2647288) . "Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp.

Nos.

For all the stringent

requirements of

MIL-1-18057

BH 1151

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
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 propertics 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.

BENTLEY, HARRIS MANUFACTURING Co.
1304 Barclay Street

CONSHOHOCKEN, PA. TreLEPHONE: TAYLOR 8-0634

BENTLEY, H
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Th!a ns of components which make up our buildings,
fact s, homes . . . the manufactured items contributing to
our way of life . . . all attest to the quality and speed of.
American production. Aiding efficiency by eliminating fatigue,
are famous Royal stools and adjustable chairs like
these shown. It will pay you to personally inspect the
any models available.
now turn the page for additional examples...

METAL FURNITURE SINCE '97
ROYAL METAL MANUFACTURING COMPANY
175 N. Michigan Avenue - Chicago 1, Illinois
Offices and plants from coast to coast
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ROYAL’S EXCLUSIVE
MICRO-HITE SEAT
ADJUSTMENT. NO TOOLS
-+, WORKS INSTANTLY.

Anyone can operate it effort-
lessly. Saves extra time when
production shifts change. You
don’t even have to turn unit up-
side down to make adjustment.
Simply raise seat to full height,
tighten handwheel, sit down,
then release handwheel 'til seat
lowers to comfortable working
height. Seat stays exactly at that
position—noslipping—absolutely
safe and dependable.
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Shown on the other side of this
page, are the 535-S Adjustable
Chair, 621-T Stool and the 515-S
Adjustable Chair.

D I T T

- o

To meet your every industrial seating problem... z W Factory Seating!

515-S ... ADJUSTABLE HEIGHT CHAIR—Standard equip-
@ ment in hundreds of leading industrial plants. Back rest
adjusts up, down, forward and back. 15-inch wide seroll shaped
steel seat fitted with tempered Musonite panel. Construction is
all-welded tubular steel. Gray enamel finish. Telescopie legs lock
at l-inch intervals, 17 to 25",

513...ADJUSTABLE CHAIR—Engineered to encourage
@ proper seating habits—help eliminate backache and fatigue.
All-welded tubular steel frame, large shaped back adjusts up,
down, forward and back. Steel seat has Masonite panel. Patented
leg extensions adjust at 1l-inch intervals from 17" to 25".

625-T ... SWIVEL CHAIR—One of the finest factory chairs
@ ever engineered. Back rest fully adjustable up, down, forward
and back. Scroll-shaped Masonite panel in seat. Rubber-cushioned

floor glides. All-welded construction. Equipped with famous Royal
MICRO-HITE seat height adjustment, from 27” to 33". Also

625-M, 22" to 28",

668 ... SWIVEL CHAIR—Exceptionally comfortable with
@ extra-thick foam rubber 17" x 16" cushion mounted on a
heavy-gauge steel seat pan. Form-shaped tilting back rest is well-
padded, fully adjustable 4 ways. Has MICRO-HITE seat height
mechanism, channel footrest. Model 668-M adjusts 21”7 to 27"

Model 668-T, 26" to 32”.

511... ADJUSTABLE STOOL —All-welded tubular steel con-
@ struction. 14-inch diameter seat has Masonite panel. Patented
leg extensions lock securely at l-inch intervals. Available in two
models: 511-S adjustable from 17”7 to 25", and 511-T adjustable
from 24" to 32”. Popular in both office and factory.

Royal Metal Manufacturing Co., Dept. 294
175 N. Michigan Ave., Chicago 1, IlI.

___Please send information on complete line.

- Please have representative call.

Name

®

METAL FURNITURE SINCE '97

ROYAL METAL MANUFACTURING COUMPANY

175 N. Michigan Ave., Chicago 1, Tll.
Factories: Los Angeles « Michigan City, Ind.

Address

Plainfield, Conn. « Warren, Pa. . Galt, Ontario
Showrooms: Chicago « Los Angeles

City_ Zone State

San Francisco » New York City
Authorized Dealers Everywhere.

L I I I R T I T T
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VOLTS

@ ]5AMPS

W, /1 APERKN

MODEL MR532-15A
with*Y2% REGULATION

IMMEDIATE
DELIVERY !

DC POWER SUPPLY

4Y;'’ Voltmeter {29}
4" Ammeter (2%}

Voltage Vernier

Voltoge Control i

5-Way DC Output Terminals
{DC Terminal strip also on

rear of chassis)

DC Range Switch
g DC O_!f_plff‘ _S.:i."h = o b e - L—SJ
OC Fuse
Pilot Light

AC Input Switch:

Now...for Your Laboratory...the most versatile TUBELESS,

Regulated and Filtered Power Supply

OTHER STANDARD MODELS

AVAILABLE:

VOLTS  AMPS REG. MODEL
0-32_ ? ; l%i M60V
24; 10 "2:/0_ ;1 OV7X>
24-32 30 Y2%  28-30WX
_5-40 ‘ _; . 1% WlOAIO/;

24-32 ) ;0 ) Y2 % 100 XA

Ripple on all above models: 1% rms
6, 12 and 115 V models also avail
able. Write for complete specifica
tions on ail models listed above

ELECTRONICS — April, 1956

e REMOTE SENSING ¢ VERNIER VOLTAGE CONTROL
* NO TUBES, MOVING PARTS OR VIBRATING CONTACTS

Specifications . . . .

REGULATION: 5-32V Range: &= ;% for combined line changes of 105-125VAC and load

of 0-15A.DC.

2-5V Range: T 2% for combined line changes of 105-125VAC and load changes of
0-15A. DC.

32-36V Range: = 2% for combined line changes of 110-125VAC ond load changes
of 0-15A.DC.

RIPPLE: 1% rms max. @ 36 volts and full load. Increases to 2% @ 2 volis and full load
AC INPUT: 105 to 125 volts, 1 phase, 60 ¢ps. {8 amps, [nput}
RESPONSE TIME: 0.1 to 0.2 seconds maximum.

DIMENSIONS: 1914 wide x 15% " deep x 13%" high with cabinet. (19" wide x 143" deep
x 12V, high rack panel construction)

FINISH: Gray Hammertone WEIGHT: Approx. 135 Ibs.

Representatives in principal cities throughout the country.
Wire collect for complete price informat:on.

PERIKIN ENGINEERING CORP.

345 KANSAS ST. « EL SEGUNDOD, CALIF. » ORegon 8-7215 or EAstgate 2-13175

Want more information? Use post card on last page. 33
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LION

QUICK TO INSTALL

Lion Fasteners can be installed rapidly. Studs
simply slip through drilled hole and are retained by a
grommet. Springs are riveted or spot-welded in place.

RUGGED

Lion Fasteners stand up under the most rugged
conditions of shear, tension, and vibration . . . meet or
exceed the exacting requirements of Army-Navy-Air
Force Specifications MIL-F-5591A (ASG) and have
Civil Aeronautics Administration approval for civilian
aircraft use.

LIGHTWEIGHT

Made of cadmium-plated steel to provide a high
strength-low weight ratio, No. 5 Fasteners weigh only
12 to 14 1bs. per 1000 ... No. 2 Fasteners 33 Ibs. per
1000. .. No. H Fasteners approximately 35 Ibs. per 1000.

VIBRATION-PROOF

This group of fasteners is particularly suited to
metal fastening conditions where vibration is an im-

LION Aiigson FASTENERS

one of
the

®
SOUTHCO
" FASTENERS

©1956
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QUARTER-TURN FASTENERS

portant factor. Lion Fasteners can’t shake loose . . .
can’t open by themselves.

FULL RANGE OF HEADS...

The Lion No. 5 Fastener is available with flush,
oval, ring, wing, knurled, or notched head and key;
No. 2 Fastener is available with flush, oval, or wing
type head; the No. H Fastener comes with an oval head.

FLUSH OVAL WING
RING NOTCH AND KEY KNURLED

For complete information on Lion Quarter-Turn
Fasteners, as well as on the complete Southco
line, write today to Southco Division, South
Chester Corporation, 233 Industrial Highway, Lester, Pa.

RETAINING
SPRINGS

ANCHOR
NUTS

BLIND
RIVETS

SCREW
FASTENERS

ADJ. PAWL
FASTENERS

DOOR
LATCHES
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

"IAT“ RE — Actual size shown. Diameter, 1%”. Overall length, 27,
Ideal for pulsed beacon applications.

CELLENT VIBRATION PERFORMANCE
Reliable characteristics up to 10 g.’s from 20 to 1000 c.p.s.

CHANICALLY TUNABLE
Tunes mechanically over X-band reglon p
9300-9500 Mc min. — . /

Withstands 1,000 g. shock
along cathode axis. 500 g. in
two other perpendicular planes.

LSE POWER

50 watts peak

HTWE'GHT— 6 ounces

W THERMAL FACTOR

Exceptional frequency stability, .05Mc./°C

| Magnetron’s
Actual Size

,;.. Chullenging Characteristics

FOR YOUR NEW EQUIPMENT DESIGNS

For specifications on the extraordinary QK 362 help in your microwave tube problems. There
write today. Ask for copies of latest bulletins is no cost or obligation, of course.

listing most of our unclassified Magnetrons Similar tubes at other frequencies and power
and Klystrons and special tubes. Call on us for levels are available.

Excellence in Electronics
RAYTHEON MANUFACTURING COMPANY
————p
Microwave and Power Tube Operations, Section PT-46
Waltham 54, Massachusetts

Raytheon makes: Magnetrans and Kiystrons, Backward Wave Oscillators, Traveling Wave Tubes, Starage Tubes, Pawer Tubes, Receiving
Tubes, Picture Tubes, Transistors.
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Aircraft-Marine Products, Inc.

Want more information? Use post card on last page.
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faper
parade

Are you in step with the more progressive manufacturers
of BUSINESS MACHINES— AIRCRAFT—GUIDED
MISSILES—ELECTRONIC EQUIPMENT—who have
approved and are profiting by the use of

A-MP TAPER TECHNIQUE?

There is still room on the A-MP TAPER TECHNIQUE

Band Wagon for you to join the leaders. You, too,

can increase speed of assembly, improve reliability,
and save money by using A-MP TAPER PINS, TAPER TAB
RECEPTACLES, TAPER BLOKS and TAPER TIPS.

And you'll be “‘cheered on” by the many alert
manufacturers of electrical and electronic components
who have modified their standard products to help you
enjoy the advantages of A-MP TAPER TECHNIQUE.

Make it a MUST to specify A-MP TAPER TECHNIQUE in
your PROJECTS for 1956.

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

e = L
1 A-MP of Canada,ltd. Toronto Canada ¢ 2. A-MP-—Holland N.V.’s-Hertogenbosch, Holland

o 3. Aircraft-Marine Products (G.B.) Ltd., London, England o 4. Societe A-MP de France, Courbevoie, Seine, France

*Trgdemark

ELECTRONICS — April, 1956 Want more information? Use post card on last page. 37



LARGE — includes two control units with 200 pots, 80
amplifiers, corresponding number of multipliers, func-
tion generators, etc., plus digital voltmeter with printed
readout, two 4-channel recorders, timing matrix and
special intercomnecting panel. Price range, $100,000
to $200,000.

Whether your computer needs
are small, medium or large —

* FLEXIBILITY Per Do”url

% CONVENIENCE
* ACCURACY

MEDIUM — includes control unit with 100 pots, 40
amplifiers, 14 electronic multipliers, function gen-
erator set-up unit with 1 pushbutton and 5 manual
set generators, 2 servo multipliers, preset timer
control unit, power supplies. Price range, $30,000

-

a=llF

wop to $65,000.
I I
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HERE’'S WHY: :
1. FLEXIBILITY... EASE* computers are a combination of :
standardized precision computer components built around |
the most versatile centralized control receptacle vet devised. |
Your EASE* computer can literally grow with the job as |
your requirements change or expand, with no loss of initial |
investment and very nominal added cost ! :
2. CONVENIENCE...[CASE” offers centralized pushbutton con- jx,‘,‘.ﬁ%.;L“°'2“°§?ec°t°£ﬁ’i‘é' ;Tliltti;vliitehrssolgl)tifl‘itﬁacll
trol of problem solution, coefficient setting, and monitoring, condition voltage sources, power supplies. Price
plus the ultra-convenient EASE* patchboard — eliminates range, $12,000 to $25,000.

i etting, speeds set-up and solution time'
tedious manual pot s 8. sp p s Want the most for your computer dollar? Investi-

3. ACCURACY... chopper-stabilized dc amplifiers, 0.19, com- gate EASE* now! Our consulting service will sup-
puting resistors and capacitors are standard, for high accu- ply sample solutions to your typical computer
racy and stability. Servo-set coeflicient pots can be set and problems, recommend the type of EASE* computer
adjusted under load to 0.01% accuracy. (If lower accuracy is best suited to your work For complete information,
permissible for your work, we can supply lower-cost units please address Dep’t G4

accordingly}.

84

*TM for Electronic Arnalog Simulation
Equipment by BERKELEY
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BECKMAN INSTRUNMENTS INC.
2200 Wright Avenue + Richmond 3, Calif.




"ONLY THE LEADER

always poinfs
the way

tigh voltage cry
aecrolytic sapacitors.

Pointing up progress in capacitor manufacturing is an
old tradition at Cornell-Dubilier. Our list of new
capacitor developments for every use began in 1910—

with a record of consistent dependability and ...
Q 0 = % 151] d
outstanding field performance, ever since. _— :Ilul:r?tienﬂnm)n(E
= 3 electro-

¢«hemically
etched.

Typical of these ‘“famous firsts” are the thres examples tho™n
here proof that whatever your capacitor requirements may
your needs can be filled by T Write to Cornell-Dubilier

lsctric Corp., Dept K-46, South Plainfield, N.

D 03 ONSISTENTLY EPENDABLE
& \° |
Co g
R, miniature, neta -cased
@) PLANTS Ik 50. PLAINFIELD, N, J.; WEW BEDFORD, WDRCESTER AND CAMBRIDGE, MASS.; PRCVIGENCE AND WOPE VALLEY, R. I} electrolytic capecitors.
G.) SUBTIDIARY., NADIARY GORP., CLEVELANS, OWIO.

0 wluounu‘ous. IMD.; SANFORG AND »UGQGUAY SPRINGS, WM.

THERE ARE MORE ©-U CAPACITORS IN USE TCGDAY THAN ANY OTHER MAKE

ELECTRONICS — Aprif, 1956 Want more information? Use post card on last page. 39



|f you need

N r‘ g’i
B I 1§
v e .. & o =
2 R ¥ W
N . i sy
.' *’i% F - 2 R
SRS N ER L mercury relays

Adlake relays require no maintenance whatever...are quiet and
chatterless...free from explosion hazard. Dust, dirt, moisture and
temperature changes can’t affect their operation. Mercury-to-mer-
cury contact gives ideal snap action, with no burning, pitting or
sticking. Time delay characteristics are fixed and non-adjustable.
For more information about Adlake Relays, write The Adams &
Westlake Company, 1171 N. Michigan, Elkhart, Indiana.

The Adams & Westlake Company

Established 1857 . ELKHART, INDIANA . New York . Chicago
the origina!/ and largest manufacturers of mercury plunger-type relays

Want more information? Use post card on last page.

/\%\ 99,
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CONSISTENTLY EQUALS OR
EXCEEDS NEMA
STANDARDS

B Textolite

LOW COST—HOT OR COLD

G-E TEXTOLITE punching grade lami-
nates have been designed to provide
low-cost hot or cold punching lami-
nates with excellent electrical and
mechanical properties, geared to meet
the requirements of today's high-speed
production techniques.

These hot or cold punching grade
laminates, engineered by General
Electric, have been developed to meet
the varied requirements of electrical
and electronics manufacturers. Among
the wide selections available are:

TEXTOLITE HOT PUNCH 2053 — High me-
chanical strength and electrical properties at
low cost.

TEXTOLITE COLD PUNCH 11561 — Can be
cold punched to %" thick. Has good mechanical
strength,

TEXTOLITE 11562 — Warm punch grade with
a good combination of mechanical strength and
electrical properties. NEMA grade P.

TEXTOLITE 11563 — Hot punch grade with
stable electrical properties under huymidity con-
ditions. NEMA grade XXP.

TEXTOLITE 11564 — Best electronic insula-
tion grade for high dielectric strength, low cold
flow, and best humidity resistance. Hot punching
NEMA grade XXXP.

These standard industrial grade laminates have a
uniform color and appearance, and offer a new
ease of fabrication. They CONSISTENTLY exceed
NEMA values.

All TEXTOLITE punching grade laminates are
available with copper foil on one or both sur-
faces, in flat sheets, for printed circuitry.

WHEN THE PROPERTIES HAVE TO BE RIGHT
SPECIFY G-E TEXTOLITE

Punching Grade
Laminates

DES/IGNED
FOR
AUTOMATIC
PRODUCTION

Progress Is Our Most Important Froduct

GENERAL @D ELECTRIC

Insulating Varnishes e Irrathene e Sealing and Filling
Compounds ® Mica & Mica Mat Insulation @ Varnished
Cloth and Tapes e Silicone Insulation e G-E Textolite
Laminated Sheets, Rods & Tubes.

P I R I R A R A A R R R N A

General Electric Company

Laminated and Insulating Products Department

Section EL - 4-6,

Coshocton, Ohio

() Please send me your TEXTOLITE INDUSTRIAL LAMINATE
catalog M-CDL-245.

() Please have your representative call,

Name

Firm
Street

City __

ELECTRONICS — April, 1956 Want more information? Use post card on last page. 4



Aboard

Uncle Sam’s

mighty

new

Flat Tops...

RADIO RECEPTOR SELENIUM RECTIFIERS

used in the power supplies for

42

Huge aircraft carriers like the USS Saratoga and Forrestal
demand complete reliability from a vast network of men,
machines and components working together under all kinds of

stress. Aboard these new fleet giants are power conversion units

made by our customer, Ther Electric and Machine Works,
Chicago, Ill. . . . and key component in each unit is a Radio

Receptor Selenium Rectifier.

Because of their ruggedness, Radio Receptor rectifiers were
selected to meet the severe service and environmental conditions

requiring long life and dependability.

RRco. rectifiers constantly meet the stiffest requirements of
government and industry. If your circuitry involves a problem in
rectification, submit your specs to our engineering department.

We'll be glad to make recommendations, without obligation of

For complete dependability Ther’s course. Write today to Dept. E-15.
10 KW battery chargers use Radio
Receptor Selenium Rectifiers.

“Really Reliable”

Semiconductor Division

RADIO RECEPTOR COMPANY, INC.
In Radio and Electronics Since 1922

240 Wythe Avenue, Brooklyn 11, N. Y. « EVergreen 8-6000

Radip Receptor Products for Industry and Government: Seleplum Rectifiers o Germanium Diodes
Thetmatron Dielectric Heating Generators & Presses « Communications, Radar & Navigation Equipment

Want more information? Use post card on last page. April, 1956 — ELECTRONICS



SWerd esnemory

Word length: :

30 bits, and sign
Mode of Operatien:

Serial, one address
Program Storage:

Internal
Access time:

3.5 ms &v. 2 ms min.
Transfer time:

1 ms mie. 17 ms max.
+ time: .26 n%s
+ X fime: 17 ms
Power: 1500 Watts

ELECTRONICS — April, 1956

........................

to large scale computations

in research and devel()pment!

LGEF 30O

T-= NEW LIBRASCOPE GENERAL PURPOSE COMPUTER

One word dzfinss the “aew approach” of tke LCP-30...SIMPLICITY.
Operating Simwplicity .. for the everage enginzer...mad= ossible by the
elimination o non-essential comrands. Progia-aming tzchniques are easily
mastered Design sirpliciy ..that results in complete mokility. The LGP-30
may be operated from any 115 Volt AC outlet. Service simplicity ... because
fewer components, conservatively operated, mean less “time-out” for main-

tenance. And, too, the LGP-30 costs considerably less than any other general

purpose computer —to buy and operate.

Write for brochure
describing applications,
operation and ; :

detailed specifications. E
A SUBSICIARY OF E GENERAL PRECISIGN EQUIPE&”T CORPORATION

Want mors information? Use post card on last page.
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FFour sizes of shielded coil forms cover a wide range of design requirements. Dimensions when mounted, including
terminals, are: LS-12 (square tvpe for printed circuits), 2" x }2” x 12”; LS-9, %45 diameter x }2” high; LS-10, %" x 1%";
LS-11, %" x 174, ”. Each form mounts by a single stud. Windings may be universal or wound to your specifications.

Where shock treatment doesn’t work

CTC miniaturized shielded coil forms
are highly shock resistant. With me-
chanically enclosed, completely shielded
coil windings, they bring all the rugged-
ness and dependable performance you
require for your ‘“‘tight spot” applica-
tions IF strips, RF coils, oscillator
coils, etc.

CTC combines quality control with
quantity production to supply exactly
the components you need, in any
amount. CTC quality conirol inctudes
material certification, checking each
step of production, and each finished
product. And CTC quantity production
means CTC can fill your orders for any
volume, from smallest to largest.

For samples, specifications and prices,
write to Sales Engineering Dept.,
Cambridge Thermionic Corporation,
437 Concord Ave., Cambridge 38,
Mass. On the West Coast contact 5. V.

44

Roberts and Associates, Inc., 5068 West
Washington Blvd., Los Angeles 16, and
61 Renato Court, Redwood City, Cal.

TYPE SPC phenolic and ceramic printed circuit
coil forms can be soldered after mounting. Phen-
olic forms: %4 ” high when mounted, in diameters of
219" and .285”. Ceramic forms: '4” diameter, in
mounted heights of 33”7 and '¥”. with 195"
powdered iron core. and collars of silicone fibre-
glas. Forms come with threaded slug and terminal
collar. Units mount through two to four holes, as
required. Available as forms alone or wound as
specified.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components
custom or standard

Want more information? Use post card on last page. April, 1956 — ELECTRONICS



130A Low Frequency Oscilloscope

High sensitivity, dc to 300 KC.
Sweeps 1 usec/cm to 15 sec/cm.

5@) 150A High Frequency Oscilloscope

Dc to 10 MC. Plug-in preamplifiers.
Sweeps 0.02 pusec/cm to 15 sec/em.

A new standard of versatility, a new kind of operating simplicity, and
real, long-term dependability—these characteristics make Modcls 130A
and 150A the most outstanding oscilloscope values ever offered.

A totally different oscilloscope design philosophy 1s followed in these instruments.
Specifications on the following pages indicate the broad measuring versatility

that has been achieved. The instruments’ greater convenience and

dependability 1s inherent in such unique features as:

Circuits are unitized and can be isolated conveniently for testing or scrvice
Most circuits are etched and mounted on translucent plastic

for “'see-through” serviceability. All circuits and tubes arc
completely-accessible. Components are of highest quality.

Design is ultra-conscrvative, with- circuits operated well below

rated capacity. Controls are concentric, color-coded, grouped by

function and much simplified. Sweep time selection is direct

without interpolation or mental gymnastics. The high-frequency /

unit has a new “pen-sized” low capacitance probc

with miniature clip-on alligator jaws, scrving as a 10:1 voltage divider.

Both oscilloscopes have a “universal’ automatic

triggering system wherein one preset adjustment provides

optimum triggering for almost all conditions.

Truly, with these two instruments, -hp- adds to the oscilloscope \_

field the two new dimensions of CONVENIENCE and RELIABILITY!

ELECTRONICS — April, 1956 Want more information? Use post card on last page.
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150A High Frequency Oscilloscope

130A Low Frequency Oscilloscope

-hp- 130A Low Frequency Oscilloscope is a versatile,
accurate tool for laboratory and design work, yet its high
gain, balanced input, simple operation and rugged construc-
tion make it a practical production instrument. The instru-
ment also serves as a millivoltmeter or voltmeter.

Horizontal and vertical amplifiers are similar. Sensitivity is
1 mv/cmor 10 mv full scale deflection. Amplifiers have wide
pass bands from dc to 300 KC. Input circuits are balanced
on the five most sensitive ranges. Single ended input is also
available, either ac or dc coupled. Both amplifiers are highly
stable, and their gain may be standardized by an internal
1,000 cycle square wave source. These features, together with

tmcocy wevle
8

SWEEP MODE
Taisecn < L

voLTE/EN

/" tRIGGER SLOPE
Tmisees ceviL

the instrument’s precision input attenuator, permit use of the
oscilloscope as a millivoltmeter or voltmeter accurate within
5%

21 sweep times may be set and read directly. Horizontal
sweeps are calibrated from 1 ysec/cm to 5 sec/cm. Accuracy
is within 5%, and sweeps are highly linear.

In most cases, -hp- 130A will accept signals direct from a
standard transducer without preamplification, presenting
findings as a brilliant, high resolution trace visible under

BRIEF SPECIFICATIONS _ _

-hp- 130A Low Frequency Oscilloscope

Sweep Range: 1 psec/cm to 15 sec/cm.

Calibration: 21 sweeps: 1-2-5-10 sequence, 1 gsec/cm to S5 sec/cm.
5% accuracy.

Triggering: Internal, line voltage or external 2 v or more.
Pos. or neg. slope, 430 to —30 v trigger range.

Preset Trigger: Optimum setting for automatic stable triggering.

Input Amplifiers: (Similar Vert. or Horiz. Amps). Sensitivity
1 mv/cm to 50 v/cm; 14 ranges plus continuous vernier. Pass band
de to 300 KC.

Amplitude Calibration: 1 KC square wave. 5% accuracy.

Price: $450.00.

46 Want more information? Use post card on last page.

Now, more than ever, @ means “Complete

-hp- 150A High Frequency Oscilloscope

Sweep Range: 0.02 psec/cm to 15 sec/cm.

Calibration: 24 sweeps: 1-2-5-10 sequence, 0.1 psec/cm to 5 sec/cm.
3% accuracy.

Triggering: Internal, line voltage or external 0.5 v or more. Pos. or
neg. slope, +30 to —30 v trigger range.

Preset Trigger: Optimum sctting for automatic stable triggering.

Horizontal Amplifier: Magnification 5, 10, 50, 100 times. Vernier

selects any 10 cm part of sweep. Pass band dc to over 500 KC.
Sensitivity 200 mv/cm to 25 v/cm.

April, 1956 — ELECTRONICS




Dependability

day after day!

CILLOSGOPE

Revolutionary Convenience
Broadest Possible Usefulness

any light. A special feature of the instrument is the “uni-
versal’” automatic triggering system —- one preset condition
which provides optimum triggering with almost any input
signal.

-hp- 150A High Frequency Oscilloscope employs plug-
in vertical preamplifiers. These include -hp- 1514, a high
gain unit with 5 mv/cm sensitivity and frequency response
from dc to 10 MC; and -hp- 152 A, adualamplifier permitting
two phenomena to be presented on the CRT simultancously.

Model 150A’s vertical amplifier has good transient response
and less than 0.035 ysec rise time, pass band dc to 10 MC.
A 0.25 psec delay line permits viewing the leading edge of
the signal triggering the sweep.

A direct rcading panel control selects any of 24 calibrated
sweeps. The instrument includes the “universal” triggering
adjustment providing optimum triggering for almost all con-
ditions. Model 150A also features a single-shot sweep circuit
which, after “firing”’, remains locked out until rearmed.

The instrument’s horizontal amplifier provides sweep mag-
nification of 5, 10, 50 and 100 times. ‘'Reminder” lamps
indicate when the circuit is in use, or the combination of
sweep time and magnification exceeds the maximum cali-
brated sweep time. The amplifier’s sensitivity is 50 mv/cm
to 25 v/cm, pass band dc to 500 KC.

—

Vertical Amplifier: Pass band dc to 10 MC. Optimum transient re-
sponse and rise time less than 0.035 wsec. Signal delay of 0.25
psec permits leading edge of triggering signal to be viewed.

Amplitude Calibration: 18 calib. voltages, 2-5-10 sequence, 0.2 mv
to 100 v peak-to-peak. Accuracy 3%. Approx. 1 KC square wave,
rise and decay approx. 1.0 psec.

Prices: -hp- 150A High Frequency Oscilloscope, $1,000.00.
-hp- 151A High Gain Amplifier, $100.00.
-hp- 152A Dual Channel Amplifier, $200.00.

Data subject to change withoui notice. Prices f.0.b. factory.

ELECTRONICS — April, 1956

Coverage” in electronic test instruments!

Want more information? Use post card on last page.

Unitized construction. Basic cir-
cuit elements assembled as sep-
arate units. Translucent mount-
ing boards, hinged sub-chassis
for maximum accessibility.

15° turn removes bezel for fil-
ter replacement, or quick CRT
interchange. Bezel provides sol-

id camera base. Top access door

permits direct CRT connections.

Voltage divider probe. New 10
ppf capacitance probe has ex-
clusive clip-on nose; 10 meg-
ohm input impedance.

GET THE COMPLETE STORY! SEE YOUR
-hp- REPRESENTATIVE OR WRITE DIRECT!

?®ho

HEWLETT-PACKARD COMPANY

3636A PAGE MILL ROAD - PALO ALTO, CALIFORNIA, U. S. A,
Field engineers in all principal areas
Cable “HEWPACGK + DAVENPORT 5-4451
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GET-4106

““Reliability where it counts,’’

says C. C. Harris,
Vice President anc Chief Engineer,
Trop'ca’ Radio Telegraph Company,
about the Westinghouse . . .

WL-5736 POWER TUBE

We have been using the WL-5736 for seven years,” says
Mr. Harris. " We have found it 1o be highly reliable and to give
tong life. Tropical Radio Telegraph Company reguirements are
strenuous. especially in hot, humid, tropical climedes. Our radio
network is vital to Middle-American tele-comnuuications serv-
ice, and the WL-5736 has given us reliability where it counts.”

Reports from dozens of other users ccho the experience of
Tropical Radio Telegraph. For the WL-5736 has long set the

you CAN BE SURE...IFITS

Westinghouse

Want more information? Use post card on last page.

standard of excellence in communications and RF heating
equipment ol all types.

Wherever you need 2.5 Kilowatts RF in a smuall, dependable
package, you too will find its performance unbeatable. *
Write today for full design data. Commercial Engincering
Dept., Westinghouse Electric Corporation, Elmira, N. Y.
ENGINEERS! For challenge, security. growth potential, in-
vestigate career opportunities now being offered by Westing-
house Electronic Tube Division. Write Tecennical Placement
Director today.

*Where cooling by low-pressure blower is desirable. specify the new W1-6623
with extra-lurge rudiator and “fiving leads.”

. |

RELIATRON® TUBES

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.

sl
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from the
102-year

world leader

in elevatoring . ..

ELECTRONIC
DIVISION

a proven source for research, development, manufacture and
maintenance of large-scale equipment and systems in the fields of:

e missile guidance -and control e computers

e gunfire control ® vultrasonics

@ radar and counter measures @ servomechanisms

e simulators and training aids e magnetic amplifiers

® communication e testing instrumentation

e special electronic devices o electro-mechanical components

For engineering achievements, rely on engineering-
minded management— rely on Otis.

Write on your letterhead for 32-page history and
facilities report,

ELEVATOR COMPANY

35 RYERSON STREET, BROOKLYN 5.

ELECTRONIC DIVISION




Another

The British Electronics Industry is making
giant strides with new developments in a
variety of fields. Mullard tubes are an
important contribution to this progress.

Mullard contribution

to high fidelity

The Mullard EF86 audio frequency
pentode is one of the most widely used

Principal Ratings

Heat 6.3V, 0.2A . . . .

Mea er' cexdicsipad] I high fidelity tubes in Britain today. It

Max' prate 'j?'P_a -" 02w has been adopted by the leading British
& SEEEl R SSIRaED ) manufacturers whose sound reproduc-

Max. cathode current 6mA

ing equipment is enjoying increasing
popularity in the United States and
Canada.

Characteristics

Plate voltage 250V )
Screen-voltage 140V The rparl}(lgd succ.:esslof th1§ tube stflzms
Grid voltage v frgm its high gain, ow noise and low
microphony characteristics.
Plate current 3mA . .
By careful internal screening, and by
Screen current 0.6mA Transconductance 1800 umhos :
the use of a bifilar heater, hum level
Base has been reduced to less than 1.5uV.
Small button noval 9-pin Over a bandwidth of 25 to 1,000c/s

equivalent noise input approximates
2 uV.

When operated below 1,000¢/s, in-
ternal resonances of the EF86 are
virtually eliminated. Even at higher
frequencies chassis and tube socket
damping are usually sufficient to make
vibration effects negligible.

Supplies of the EF86 are now available
for replacement purposes from the
companies mentioned here,

Supplies available from:—
In the U.S.A. International Electronics Corporation,
Dept. E4, 81 Spring Street, N.Y.12,
New York, U.S.A.

In Canada Rogers Majestic Electronics Limited,

Dept. IH, 11-19 Brentcliffe Road,

Toronto 17, Ontario, Canada.

Mullar

MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, ENGLAND

Mullard is the Trade Mark of Mullard Ltd. and is registered @
in most of the principal eountries of the world. <&

MEV 34
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APPIOPTIic L 11OdD.

re-li'a-ble (ré-17%z-b’l), ad] Su1table ;.-,
or fit to be relied on; worthV of

dependence or rehanee | -

4/,5

This one definition sums up what we at Leach feel is the
most important single thing we can build into a relay,
be it a simple motor-starter tvpe or a complex, hermetically
sealed unit destined to help guide a missile. It’s the starting
point of our design thinking, the basis for all manufacturing
and quality-control practices.

Reliability of any component is basically the probability

LEACH . ..standard of relay quality for over 30
vears . . . offers a broad line for industrial, electronic
and aircraft use...and, special types on order.

commercial controls

and contactors

hermetically sealed

aircraft types

radio and

high-frequency relays

motor starting

snap-action types

"\d CORPORATION

?i»

SN

nd’

a8

of its successful operation during a given task. And in a
relay, there’s no halfway operation .. . it’s either working
or useless. So we say only this: whatever your relay needs,
look to Leach first; then test Leach against any make on
the market. You'll see why, for years, it has been a habit
throughout industry to specify LEACH where complete
system reliability is a must.

l—-—-—.—-—_.———_._—_—.___—___—_—-—_— 1

This is NEWS atLEACH

|

|

|

| A new group of system designed relays, designed to insure
| system reliability in electronic, aircraft and missile work.
| Their square shape makes it possible to place 20% more
| relays in a given space . .. they have optional lead arrange-
| ments . . . are hermetically sealed, shock-resistant, can op-
| erate dependably at 120°C ambient. Complete specifications
| available on request

|

|

|

- 0oL

G T

9220 9226 9230

Contact arrangement 4PDT 6PDT APDT

Operating voltage 18-30 VDC | 18-30 VDC | 18-30 VDC

Contact rating at 28 VDC
Resistive 5 amp 5 amp 10 amp
Inductive 1.5 amp 1.5 amp 7 amp

Coil resistance 250 ohms | 200 ohms | 150 ohms

Duty Continuous | Continuous | Continuous

Weight 25 1b, .25 1b. 51b,

Case dimensions, inches 1.3x1x1.7 |1.5x1.5x1.7]1.7x1.7x2.6

Send for the latest Leach Relay
Catalog . . . your best starting point
when selecting any relay.

LEAGCH RELAY DIVISION

5915 AVALON BLVD, LOS ANGELES 3, CALIFORNIA

DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA
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INDUCTROLS*
profitable industrial
voltage regulation

S

COMPLAINTS
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COMPUTERS

Performance of electronic equipment depends on proper voltage

Help assure customer satisfaction:
Install

G-E Inductrols™ on your equipment

A G-E INDUCTROL
FOR EVERY NEED

AUTOMATIC INDUCTROL —
Applied where constant voltage
is desired, as on radar equip-
ment, electronic computers,
induction heaters, rectifiers,
welders. Available for single-
or three-phase circuits, 400
volts and below.

HAND- OR MOTOR-OPER-
ATED INDUCTROL — Provide
stepless variable-voltage out-
put over any desired range. For
testing, heating, or iltlumina-
tion control, and similar ap-
plications. Single- and three-
phose—600 volts and below.

INDUCTROL POWER PACK—
This is a load center unit sub-
stotion for a-c power and
lighting service. Unit includes
a transformer, Inductrol, circuit
breakers, and  distribution
panel board. Generally ap-
plied in three-phase circuits-
600 volts and below-—indoor
service,

Yes, even small variations in the voltage supplied to sensitive elec-
tronic equipment can result in inaccurate operation, inefficiency,
and drastically reduced life (a 109, overvoltage can reduce vacuum
tube life by 709%,!). However, many users do not realize they have
a voltage problem, and when their electronic equipment fails to
operate properly, the reputation of the original equipment manu-
facturer usually suffers.

G-E Inductrols (induction voltage regulators) provide a reliable,
economical means of maintaining rated utilization voltage without
introducing harmful waveform distortion. Installed on your equip-
ment, G-E Inductrols assure proper operation even under adverse
voltage conditions. Inherent high short-circuit strength and elimina-
tion of brushes make G-E Inductrols a simple, economical solution
to voltage problems.

For complete information and application assistance, contact
your nearest General Electric Apparatus Sales Office, or write

Section 425-2, General Electric Company, Schenectady 5, N. Y
*G-E Induction Voltoge Regulators

Frogress /s Ovr Most Important Product

GENERAL B ELECTRIC



TUNING FORK
RESONATORS -
THE ULTIMATE
IN' PRECISION
AUDIO

FREQUENCY
CONTROL

PHONE OR WRITE for complete information regarding
componen! type Tuning Fork Resonators, or

variously packaged Tuning Fork Frequency Standards.

PHILAMON LABORATORIES INC.
90 Hopper Street, Westbury, Long Island, N. Y. EDgewood 3-1700




IT'S "ERE ! A fast, accurate

wide-range microwave

= S e S

New -hp- reflectomete

r system comprises Klystron Power Supply,

Swept Frequency Oscillator and Ratio Meter (rear) plus Variable

red = Bl )l e

Attenuator, Directional Couplers, Waveguide Crystal Detectors and Load (simulated by Short).

-hp- 416A RATIO METER

METER PRESENTATION: (o} As o Reflectometer:
Percent reflection {magnitude of reflection co-
efficient). Four ranges, full scale values of
100%, 30%, 10%, 3% reflection. (1.00, 0.30,
0.10, 0.03 reflection coeficient.) (b} As o
VSWR Indicator Voltage Standing Wave Ra-
tio. Four ranges, 1 to 3, 3 to 10, 10 to 30,
30 to 100 VSWR. (c) Decibel scale for either
application: O to 10 db, 40 db total, ronges
spaced exactly 10 db.

ACCURACY: 3%, of full-scale valve for 20 to 1
range of incident or reference r-f power.

CALIBRATION: Square-law, for use with Crystal
Detectors or barretters.

FREQUENCY: 1,000 cps. #40 cps.

INPUT VOLTAGE: Incident or Reference Channel:
3 mv to 100 mv rms. Reflected or Probe Chan-
nel: 0.3 mv to 100 mv rms. {Square-wave or
sine-wave).

INPUT IMPEDANCE: Approximately 75 K ohms.

EXCESS COUPLER LOSS: Pravision made for in-
creasing sensitivity of the Incident Channel by
10 db for reflectometer setups employing cou
plers with different coefficients. Under certain
circumstances, accuracy can be impraved by
this procedure.

OQUTPUT: Connectors for oscilloscope and recorder.

ADJUSTMENTS: *'Set to Full Scale’' control for
initial calibration with 100% reflection, or
ot VSWR peak.

INTERNAL CHECK: **Eye'’ tube continuously mon-
itors input amplitude {and frequency indirectly)
to ossure proper operating range for instrument
and for crystal detectars.

PRICE: $365.00.

-hp- 670HM shf OSCILLATOR

FREQUENCY RANGE: 7.0 kmc to 10.0 kme.

QUTPUT POWER: Approximately 10 mw entire

frequency range.
ATTENUATOR RANGE: 100 db.

SPECIFICATIONS

MODULATION: (o) Grid Modulation for optimum
swept-frequency performance. (b} Reflector
Modulation for optimum single-frequency per-
formance. Modulating signals must be pro-
vided from external source {normally the -hp-
717A Power Supply). Pulses as short as 3 mi-
crosecands can be produced.

MECHANICAL SWEEP: Fully adjustable to cover
any 10% or larger partion of the 7.0 kmc to
10.0 kmc spectrum. Sweep rate approximately
12 to 60 complete cycles per minute depend-
ing on swept frequency range. (Special sweep
rates available ot additional charge.}

SWEEP VOLTAGE PROVIDED: Llinear voltage
proportional to mechanical sweep. (Approx-

imately 100 volts change provided for
to 10 kme swept frequency range.)
PRICE: $1175.00

-hp- 717A KLYSTRON POWER SUPPLY

BEAM SUPPLY .

VOLTAGE RANGE: 800 to 1,000 volts.

CURRENT: 25 ma, moximum.

REGULATION: (a) For constant load, less than
0.1% autput voltage change for +10%
variations from 115-volt line. (b} Less than
+1% output voltage change for output
currents from O to 25 ma.

HUM: Less than 10 millivolts.
REFLECTOR SUPPLY.

VOLTAGE RANGE: 0 to 600 volts in 3 ranges.

CURRENT: 1 ma maximum; saurce resistance
approximately 300 K ohms.

REGULATION: For constant load, less than
+0.05% change for +10%, variations from
115-volt line.

HUM: Less than 10 millivolts.

SQUARE WAVE MODULATION: {a) Amplitude
adjustable 0 to 60 valts peak-to-peak. (b)
Rise and decay times less than 10 micro-
seconds. {¢) Frequency adjustoble from 400
to 1,000 cps.

SINE WAVE MODULATION FOR FM'ing: {a)
Amplitude adjustable from 0 to 300 volts
peak-to-peak. (b) Frequency: line voltage
frequency. (c) Oscilloscope horizontal sweep
voltage: 15 volts peak-to-peak, phase ad-
justable +45° with respect to modulating
voltage.

EXTERNAL: Terminals available for applying
external modulating voltage. System will
pass 3 microsecond pulses.

GRID SUPPLY:

VOLTAGE RANGE: 0 to +30 volts, open cir-
cuit, referred to cathode potential.

SQUARE WAVE MODULATION: {a) Amplitude
adjustable 0 to 60 volts peak-to-peak. (b}
Rise and decay times less than 10 micro-
seconds. (¢} Frequency adjustable from 400
to 1,000 cps.

EXTERNAL: Terminals available for applying
external modulating valtage. System will
pass 3 microsecond pulses.

FILAMENT SUPPLY: 6.3 volts ac., 2 amps.

PRICE: $375.00.

-hp- X421A CRYSTAL DETECTOR
FREQUENCY RANGE: 8.2 kmc to 12.4 kme.
SENSITIVITY. Appraximately 1 mv/0.01 mw {av-

erage value}.

VSWR: Less than 1.5 entire frequency range,

FREQUENCY RESPONSE: Flat within +2 db entire
frequency range.

PRICE: $75.00. (Includes TN26 Silicon Diade ond
matched video-load resistor.)

-hp- 752 DIRECTIONAL COUPLERS
COUPLING: X752C = 10 db coupling

X752D 20 db coupling
WAVEGUIDE SIZE (in.}: T x
FREQUENCY RANGE (kmc): 8.2-.12.4
DIRECTIVITY: Beter than 40 db full range.

PRICE: $100.00
All prices f.0.b., Palo Alto, California

Data subject to change without notice

| @ ELECTRONIC TEST INSTRUMENTS for

Want more information? Use post card on last page.
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reflectometer system for
impedance measurement

Reflection coefficient or SWR measured
instantly over wide frequency range

Direct, continuous swept-frequency
oscilloscope presentation

Higher accuracy than slotted lines
for single frequency measurement

Now -hp- offers a fast, accurate and practical reflectometer
system that eliminates long hours of engineering previously
required for microwave impedance mcasurements. The sys-
tem provides direct meter readings of reflection coefficient,
and is so simple to operate it can be used by non-technical per-
sonnel. An output is also available for oscilloscope or recorder
presentation. The system eliminates the need for measuring
forward and reverse power separately, and does away with
tedious adjustments to correct for source amplitude varia-
tions. At present the equipment is available for X band opera-
tion only but components for other frequency ranges will be
offered soon. The system includes several completely new
-hp- instruments:

-hp- 416A Ratio Meter automatically combines forward
and reverse signals and displays their ratio directly, irrespec-
tive of amplitude variations. Reflection coefficient may be
read directly on the front pancl meter. A signal at a rear
terminal is provided to operate an oscilloscope or recorder.
Model 416A contains an rf power monitor indicating proper
power level. Obtainable accuracy for single frequency meas-
urement is —+0.005 reflection coefficient; for swept fre-
quency measurement, +0.015 reflection coefficient.

Model 416A may also be used to measure SWR in connection
with slotted lines. A reference voltage from the system power
source applied to the ratio meter eliminates error due to
amplitude variation.
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hp- 2814
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Figure 1. Reflectometer system. Swept rf power is provided by Oscillator.
Directional Couplers sample forward and reverse power. Waveguide
Detector Mounts terminating both Couplers demodulate power and pre-
sent a 1,000 cps signal to Ratio Meter. Oscilloscope presents continuous
visval study of reflection coefficient over the swept frequency range.

Ends tedious point-by-point checking;
system unaffected by amplitude variation

Ideal for fast production checks,

system alignment, laboratory work
checking waveguide components, antenna
and rotary joint performance, etc.

-hp- 670HM Swept Frequency Oscillator operates
over a frequency range of 7 to 10 KMC. It may be manually
tuned or motor driven to sweep any portion of this frequency
band automatically. Sweep is at a velocity which is constant
and sufficient to insure a clear trace on a long-persistence
cathode ray oscilloscope. -hp- 670HM has a direct-reading
frequency dial, and a waveguide-beyond-cutoff attenuator. It
is normally grid modulated for sweeping, but also has reflec-
tor modulation for both fm and pulsed output. The oscillator
requires an external power supply.

-hp- 717A Klystron Power Supply provides 800 to
1,000 volts beam voltage with regulation better than 0.1%,
and 0 to 600 volts reflector voltage with regulation better
than 0.05%. Model 717 A also includes square wave modula-
tion for both grid and repellor, as well as sine wave modula-
tion for fm’ing. It is specifically designed as a companion
instrument to -/p- 670HM.

-hp- 752 Series Directional Couplers are high direc-
tivity units consisting of two waveguides joined on their
broad faces. Coupling is obtained through a series of precisely
matched, graduated holes. In the system pictured, two cou-
plers (with 10 db and 20 db directivity respectively) are
joined back to back. Power flow is then as indicated in Fig. 1.

-hp- 421 A Waveguide Detectors have square-law char-
acteristics and demodulate the rf signal for use by -hp- 416A
Ratio Meter.

Brief specifications of major instruments in the -/p- reflec-
tometer system are given here. Complete specifications on all
instruments in the system will be sent on request. For a com-
prehensive discussion of reflectometer measurements with
these instruments, see -4p- Journal, Volume 6, Number 1-2,
or write direct.

HEWLETT-PACKARD COMPANY

3150A Page Mill Road ¢ Palo Alto, California, U.S. A,
Cable: “HEWPACK"’
Field Representatives in all principal areas

COMPLETE COVERAGE, HIGHEST QUALITY

ELECTRONICS — April, 1956
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“Steelmaker to the Electrical Industry” is a title we have
carned the hard way . . . by the sweat of research and
pioncering development. In this modern world of gauges
and instruments, of automation, clecironics and atomics,
the heuart of the design is so often some silicon steel, high-
permeability alloy, or other special electrical marerial thar
we produce. ® When yor need a steel to do what ordinary
steels cannotr do—whecether electrically or in resisting corro-
sion, heat, wear or great stress, call on us. Allegheny Ludlun
Steel Carpuration, Oliver Bldg., Pittshurgh 22, Pa.

WSw 6012

STEELMAKERS to the Electrical Industry

Allegheny Ludlum (%

LecTRoNiC AGE

Warehouse stocks of AL Stainless Steels carried by all Ryerson plants

58 Want more.information? Use post card on last page.

Meters

tell the tale
but
SPECIAL

ELECTRICAL
ALLOYS

do the
work

Write for “MAGNETIC MATERIALS”

This 32-page book contains valuable
data on all Allegheny Ludlum mug-
netic materials, silicon steels and spe-
cial electrical alloys. Illuscrated in tull
color, includes essential information
on properties, characteristics, applica-
tions, etc. Your copy gladly sent frec.

ADDRESS DEPT. E-76

April, 1956 — ELECTRONICS
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Sea sentinels

A key factor in the nation’s defense is the Air Force’s oceanic chain of Texas Towers now wider

construction. For communicating their findings, these radar stations—like those in the continental

North—rely upon the forward propagation tropospheric scatter systess developed by REL.

It this case, REL has supplied the transitter exciters and diversity receivers which make possible

long range tower-to-shore and shore-to-tower communication without booster stations.

Performance and dependability quite naturally exhibit REL’s world-famed standard of excellence.

Ninth in a series describing REL versatility

Radio Engineering Laboratories-Inc.

@ 36-40 37th St - Long Island City 1, N Y

STillwell 6-2100 -Teletype: NY 4-2816

18UIGWOY AJ1SIDAIP £y8 DAL Yilm 18A123) pEg adA]

Canadian representative: AHEARN & SOPER CO - BOX 715 - OTTAWA

ELECTRONICS — April, 1956 Want more information? Use post card on last page. 59



NOW ...ihe accepted standard

Varian’s high performance relay klystron

It's the VA-220, another outstanding example of Varian design leadership . . . research
and product engineering that brings you optimum reliability plus performance charac-
teristics unsurpassed by any other relay klystron.

UNSURPASSED Microwave relay system designers and equipment buyers have long known that Varian

FOR EVERY relay klystrons are unmatched for frequency stability, power to override noise, relia-

RELAY APPLICATION bility and long life. The VA-220 gives you performance that even exceeds the high
standards set by Varian X-26 klystrons . .. at half the cost.

In the 6000 - 8000 megacycle band, VA-220 klystrons will consistently outperform all
others. Here are six reasons why this sensational new klystron is your best buy for all
relay applications:

THESE ADVANTAGES @ Greater Power—VA-220 high power klystrons are @ Longer Life— VA-220 klystrons can be operated

MEAN TOP PERFORMANCE conservatively rated. Th_ey will deliver more than at full power for thousands of hours.
rated power without failure. @ Less Distortion, Less Noise—FM distortion and

@ Greater Frequency Stability —VA-220 klystrons inherent noise are negligible—60 db below a
have negligible frequency drift. 1-megacycle deviation.

@ Greater Uniformity—Varian mass production @ Lower Cost—VA-220 klystrons cost far less than
techniques assure uniformity—every klystron is any other relay klystron with comparable per-
as reliable as a nut and bolt. formance characteristics.

TYPE | FREQUENCY RANGE | RESONATOR POWER BANDWIDTH MOBUIATION

! VOLTAGE OuUTPUT SENSITIVITY
VA-220* 5925 .- 7425mc [ 750 v 1.2 watts 35mc 375ke/v
*VA-220 8, C, D, E and F each cover a frequency range of approximately 300 me

FOR COMPLETE SPECIFICATIONS ... and technical data on the VA-220 and other Varian klystrons, write to the Varian
Application Engineering Department today .

LEADERSHIP

I Rleia % VARIAN associates

PALO ALTO 1, CALIFORNIA

Representatives in all principal cities

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS,
R. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES

60 Want more information? Use post card on last page. April, 1956 — ELECTRONICS



TO MEASURE A PRECISION BEARING . . .
which would you choose?
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® The micrometer, naturally. Engineers
designing precision electronic equipment
make the same choice when they select

SIE test instruments . . . that’s why you'll
find SIE’s Model M-2 Oscillator and R-1
Voltmeter in many of the country’s leading
laboratories.

The M-2 Oscillator covers the audio,
geophysical and ultrasonic range with
excellent stability and extremely low
distortion. The Model R-1 Voltmeter,
with its flat response D-C Amplifier and
extremely wide range, provides a matching
teammate for accurate circuit analysis.

Where precise measurements are required. ..
SIE precision instruments are ESSENTIAL.

SIE Model R-1 VOLTMETER

e DC: 1 mv. to 1000 volts full scale,
accurate to 1%2%.

e AC: 1 mv. to 1000 volts full scale,
accurate to 3%.

e Balanced D-C Amplifier: flat to 100
ke, gain of 200x.

e Ohms: 0 to 500 megohms, with scale
expansion.

e Distended DC Scales: for reading
changes as small as one part in

10,000. / $620

SIE Model M-2 OSCILLATOR

® Range: 1 to 120,000 cycles per second.

e Dial Calibration: within 1%% ==.1 cycle per second.

e Amplitude Stability: within % db. throughout range.

® Frequency Stability: within .1% after warmup.

® Harmonic Distortion, Hum and Noise: less than .2%
at any level within audio range.

® Output: 20 volts at 20 milliamperes, /$425

SOUTHWESTERN INDUSTRIAL ELECTRONICS COMPANY Industrial Instruments Division
P. O. Box 13058 + 2831 Post Oak Road - Houston 19, Texas

[ = ma——
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Make this test yourself

and prove “Dutch Boy” Solder with
Activated Rosin Flux”gives you

20-100% faster soldering
30-60% more soldering “mileage”

Set test up like this! I’lace one-inch, doubled-up samples of
ordinary rosin core and “Dutch Boy” activated rosin core

solders on sheet of clean copper. (In these pictures, “Dutch
Boy” sample is on your right.)

Keep the heat on! A second or so later, the ordinary solder
starts to melt. But look at the “Dutch Boy” sample. See how it
has spread . . . thanks to superior wetting properties of the
activated flux.

*“Dutch Boy™ resin core wire solder with activated flux sold under trade names

S“NUAX™ and “HYAX™.

Look to National Lead for. . .

s

1. Solders and fluxes . . . all “standurd” and “specification’
types, forms, and pre-forms.

2. Solder application help . . . National Lead specialists in
metal-joining jobs are al your service . . . literally. They have
the “backing” of plant laboratories all over the country and
of the central Research Labs in New York.

62 Want more information? Use post card on last page.

Center torch flame under the copper sheet! Notice how
the flux runs out — “Dutch Boy” a little ahead. All at once,
the “Dutch Boy” sample melts, the special flux helping to
conduct heat through the solder.

3

Stop the clock when the ordinary solder reaches maximum
spread (two to four seconds). No need to measure. “Dutch
Boy”, with activated flux, covers over 609 more area.

What do users say?‘

Major producers of electronic equipment report “Dutch
Boy” solder with “Dutch Boy” activated flux gives them 50 to
60% more joints per pound. Piece workers swear by it. Costs
move down.

But don’t take anybody’s word for it. Try it your-
self. Send for free samples. Write National Lead
Company, 111 Broadway, New York 6, N. Y.

“Dutch Boy” solders and fluxes

April, 1956 — ELECTRONICS
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'NOW!
N designed specifically
for PRINTED CIRCUITS

SNAPS INSTANTLY INTO PLACE—REMAINS FIRMLY LOCKED

Sl

INlustrations are actual size—note compact multiple units

B i CONSERVES PANEL SPACE—REDUCES HANDLING COSTS

EAST CO£ST OFFICE
130 N. Eroadway A NEW TOTALLY FUNCTIONAL DESIGN CONCEPT

Camder. 2, New Jersey

Phone: Wooadlawn 6-1668
TWX No. Camden NJ 330

Phila. Phore: Market 7-3129

WEST ©OaST OFFICE
928 S. Robe-tson Blvd.
Los Angeles 35, Calif.
Phone: Crestview 4-5931
TWX No. EEV H 7666

SOUTHWESTERN U.S.A.

John A. Grzen Company
6815 Orisle Drive

P.O. Bo< 724

Dallas 9. Texas

Phone: Dixon 9918

CANAIL'IANW DIVISION

C. C. Merecith & Co., Lid.

. Snaps instantly into place with full length sturdy spring supports that lock control

rigidly to printed panel.
Wide shoulders provide rugged support.
No mounting hardware, no separate support needed.

2. Compact multiple units conserve panel space, reduce handling costs and number

of automatic assembly stations.

. The only variable resistor with external contour designed specifically for mech-

anized handling and feeding into a printed panel.

. Exclusive clip-off mounting supports and terminals for easy removal by service

man without a solder pot.

. Mounts uprigkt with shafts parallel to printed panel, eliminating need for shaft

protection during panel solder immersion.

.

. Available in Z-control units (Series X52) or 3-control units (Series X53) as

illustrated.

Streetsville Ontario
Phone: 310

SOUTH AMERICA

Jose Lu s Pontet

Buenos Airas, Argentina

Montevidec, Uruguay

Rio de Janeiro, Brazil

| Sao Paulo, 3razil

OTHER EXPORT

Sylvan Ginsbury

8 West Dth Street

| New Yo-k 3, New York
i Phone: Penasylvanic €-3279 v

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

A CTS control can be tailored to your specific requirement. Let CTS SPECIALISTS help solve
your current control problems. Write or phone today.

r - -

-

BURTON BROWNE ADVERTISIN

ELKHART = INDIANA

Ftee Exclesive Shecialisls in Precision Mass Produclion of Variable Resistors

-
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Not just yet...but electronic products, for which Moloney presently
manufactures magnetic components, are as advanced today as trips to the
moon will be tomorrow.

And for these modern electronic applications, Moloney magnetic com-
ponents prove supcrior in every respect ... because Moloney'’s ability to
design and fabricate efficient and dependable magnetic components is the
result of more than GO years experience in transformer manufacturing.

Unsurpassed testing facilities certify the performance dependability of

every Moloney magnetic component and assure complete satisfaction of
industry requirements. .. or your own particular requirements. MESE.a

Get Dependability at its Best...Specify Moloney

Write for Catalog SR 206 “HyperCores for
Magnetic Components” and Catalog ST 3506
“Magnetic Components for Electronics’

Want more information? Use post card on last page.

MOLONEY ELECTRIC COMPANY

Safes Offices in
All Principal Cities

Factories at St. Louis 20, Mo.
and Toronto, Ont., Canada

Cormens

April, 1956 — ELECTRONICS
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LOOK TO G-E “THRU-CON"

by, — ! \
L 1
i

A PRODUCT IMPROVEMENT H

)

PRINTED CIRCUIT

BOARDS FOR FAST, SURE RELIEF

General Electric “Thru-Con’ Boards
Eliminaote Eyelets, Have Circuits
Both Sides, Reduce Size and Weight

Aspirin can’t help a product im-
provement headache—but a good
design idea can! Printed circuitry,
for example. A recent study shows
that 7 out of 10 electronic and elec-
tric products may gain immediate
improvements using printed circuits.

Circuits on Two Sides If Needed
Two-sided boards eliminate heavy
metal parts, make miniaturization
possible. Product is improved by
simpler construction and more com-
pact assembly design.

Printed Circuits Now In Many Products

G-E “Thru-Con’’ Boards are being

used now in lamps, fans, street light-
ing systems, kitchen appliances, ra-
dios, television, and control equip-
ment of many kinds. In addition,
General Electric engineers are work-
ing with other industries in the de-
velopment of design improvements
with “Thru-Con’’ Boards.

G-E “Thru-Con” Man Has The Answers

Your G-E “Thru-Con” man can
guide you along the road to better
product design. He will analyze
present designs, study assembly
methods, discuss your market needs.
Then, he will show you how ““Thru-
Con” Boards may help smooth the
way for product improvements. Call
him in, or, write: General Electric
Co., Electronic Components Depi.,
Section X446, Auburn, N. Y.

Frogress /s Ovr Most Important Product
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G-E “Thru-Con” Printed Circuit Boards offer posi-
tive connection through the holes, without
staking pins, patterns on both sides if needed.
Printed circuitry cuts assembly time, elimi-
nates product bulk and weight, reduces
inspection time and parts inventory.

Posifive Proof. This new transistorized port-
able radio features a full printed circuit using
a General Electric “Thru-Con” Board. Com-
bining other advances in electronics with a
“Thru-Con”’ cirenit makes possible sweeping
changes in size, weight, and styling.
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Pick Them Up

Z

Yes —itcan be that simple when you use TRUFLEX
Thermostat Metal elements and assemblies.

Give us the specifications you want to work to,
and we’ll make TRUFLEX Thermostat Metal parts
that are really at home in your product.

Or, if you prefer to make your own thermal ele-
ments, General Plate will produce TRUFLEX in
strip form to accurately meet your thermostat metal
specifications. Either way you will find that General
Plate TRUFLEX Thermostat Metal brings about
worthwhile savings in production costs by reduc-
ing assembly problems in your products. You get
consistently accurate performance of parts or strip
because every order comes to you an exact dupli-
cate of the original.

And remember — over forty different types of
TRUFLEX Thermostat Metal are available to you
— types covering a wide range of temperature ex-
tremes for thermostat applications — for immer-
sion in water or steam without corrosion problems
— in preferred resistance series to simplify cali-
brations of current operated devices — for needed
spring characteristics in thermal latches — or
what have you? Write for TRUFLEX Thermostat
Metal Catalog and engineering assistance.

and Put Them In...

You can profit by using

General Plate Composite Metals!

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION

34 FOREST STREET, ATTLEBORO, MASSACHUSETTS

Want more information? Use post card on last page. April, 1956 — ELECTRONICS



POLARAD

TV EQUIPMENT FOR
STUDIO and LABORATORY

’ V VERTICAL
WIDE BAND | MOUNT
VIDEO REGULATED
POWER UNITS
A M P L I F I E R srunlo MONlTOR Here ar2 el=ctronically regulated

MODEL M-105 power units zompletely accessible
from the front and back because of
their vertical mount design. They have
extremely fins regulation, low ripple
content and @preciable quantities

of D. C. powe.

10 cps to 20 mc

MODEL
PT-110

MODEL M-105

The Polarad Model M-105 is portable —
comes in sturdy aluminum case, can be

rack mounted as well! And it is one of the SEROLFIORTONS

; . ’ Mods! PT-110 Model PT-111
fs_nest mstrt:mentfs available to check the output ‘é°""', e m_,;_,,, Volts 250.300 Volts

i i i i Gutput Curren 150-23° ma 100-40