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As leaders in miniaturization for over twenty years,
UTC stock item units have provided smallest size
with a maximum of reliability. Hermetic stock
items have been proved to MIL-T-27A, eliminating
costs and delays of initial MIL-T-27A testing.

@ HERMETIC SUB-MINIATURE

T A

UDIOC UNITS

The smallest hermetic audios made

COMPACT HERMETIC
AUDIO FILTERS

except DO-T's. for transistor use UTC standardized filters are for low pass, high pass and
( . P ourl O-T’s, for tra ss ) band pass application in both interstage and line im-
Dimensions. .. %2 x 11/16 x 29/32 ... Weight, 8 oz. pedance designs. Forty-five stock values, others to or-
der. Case 1-3/16 x 1-11/16 x 1% — 2% high . . .
i TYPICAL ITEMS Weight 6-9 oz,
Type MIL Pri. Imp.  Sec. lmp. DCin Response Max. level o
_ No Application  Type Ohms Ohms  PriMA  +2db (Cyc) dbm Lom s SASR IS i P
H-31  Single plate to single TF1A15YY 10,000 90,000 0 300-10,000  +13 nN-
o grid, 3:1 B ) L3
__H-32 Single plate to line  TF1A13YY 10,000°*°* 200 3 30010000  +13 \
H-33  Single plate to low TF1A13YY 30,000 50 1 300-10,000 Fi15 3 5
- impedance - 3 ¥
__H-35 Reactor TF1A20YY 100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms. e s ] 1
_ H-36  Transistor Interstage  TF1A15YY 25000  1.000 .5  300-10.000 +10_ i
H-37A Transistor Output TFIAISYY 500 CT 50 35 300-10,000 115 N I
(DCR50)  (DCR5) - _ +
H-40A Transistor Output TFARXITYY 500 CT 600 CT 10 300-10,000 15 = = HdEs
I o (DCR26) - & 3 $&é
*Can be used for h|gher source impedance, with some reductlon in frequency range. LI
A =, e ————
5 OUNCER (WIDE RANGE)
AUDIO UNITS | HemRmETIC 5 — =
L ]
Standard of the industry for 18 years, these units pro- Y VARIABLE » o7 \\
vide 30-20,000 cycle response in a case % dia. X INDUCTORS -
% 1-3/16 high. Weight 1 oz. : Al AR
\, These inductoss pro- -
Type A TYPICAL 'TEMS vide high Q from 50 - 1C,000 »
No. Application Pri. Imp. Sec. Imp, cycles with exceptional stabi ite. Wide in- |
0-1 tMllie, p(r’ckup or line 50, 200/250, 50,000 ductance range. (10-1) in an extremew ¥ ot s owen B
0-2 ':lkeg;lckup or line :gogggg/)'zso 50,000 co"-‘pact case 25/32 x 1178« ~3/18.
to Zérlds 50b/§)0 ) i welght 202
0-3 Dynamlc mike to 1 grid  7.5/30 50,000 TYPICAL ITEMS :: R
0-7 g:r&glie pF!ate to 2 grids, 15,000 95,000 TYPE No. Min. Mys. Mean Hys, Max. dys. OC Ma ¢ e |
. in (£} r
59 S HVC-1 .002 .006 32 100§
0-9 Single plate to line, 15,000 , 200 j Y
Ll |r(|:glt:‘l gs'e o tine - 5 50, 200/250, 500/600 Wes o 630 i o §.,
0-10  Push-pull plates to line 30.000 ohms 50, 200/250, 500/600 HVC-5 .07 .25 7 20 g
T o iy plate to plate = HVE-6 .2 K] 2 15 &
0-12  Mixing and Matching 50, 200/250 50, 200/250. 500/60C Hve-10 7.0 25 70 35 -~ )
0-15 }Og:idsmgle plate to 15,000 1 megohm HVe-12 50 150 500 15 : 7.”“!’.; sy W o
020 Transistor to line 1,500 CT 500/125 (split)
$ e —t—1—% ERMETIC MINIATUR
?” B <y SUB-SUBOUNCER /\\\ H &
TP 7 e mionr | ) 1 s D
AVl tER RS R T AUDIO UNITS 4 HIGH-Q TOROIDS
e T T - T
— 1 = UTC Subouncer and sub-subouncer units provide excep- . . "
PN = ! o 'S prov ep ; MQE units provide high Q, excellent sta-
——k tional efficiency and frequency range in miniature size. L& b= g . p
8 o A e - I S—_— bility and minimum hum pickup in a case
H = Constructional details assure maximum reliability. SSO 3 ] :
2 Bp-Z . ; hon B only. ¥2 x 1-1/16 x 17/32 . . . weight
P4 ey units.are 7/16 x % x 43/64 . . . Weight ¥3 oz. 4 1.5 oz. MIL type TFARX20YY
'l‘(ﬁ.(r‘v- YCLLE POR SECOND TYP.an ITEMS ’ i
MA D.C. )
Type Application Level  Pri.lmp.  inPri. Sec. Imp.  Pri. Res. Sec. Res.
¥$50-1  Input + 4vU. 200 0 250,000 135 3700
e o - s— 0 - = 62,500 TYPICAL ITEMS
7$50-2  interstage /3:1 _ + 4V.U. 10,600 0-25 90,000 750 3250 Type No. Inductance DC Max. o T i ]
*§50-3  Plate to Line 420V.U. 10,000 3 ~ 200 2600 35 MQE-2 12 mhy. 100 1 + ;
) - - 25000 15 500 MOE-3 D mhy g5 ol /11 D 1 =
$50-4 _ Output 420V.U. 30,000 1.0 50 2875 4.6 Wi 10 mhy' . II | NG ;
7SS0-5  Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res. o MQE-9 25 h ’ 22 0 o ]
] Q1865 & S5 : . .25 hy. MQE-7 | | | |
§S0-6  Output +20V.U. 100,000 5 60 4700 3.3 MG b " T ’
*$S0-7  Transistor 410V.U. 20,000 5 800 850 Ma e o :]
' 12 E-13 1.5 hy. 9 fre] |
Interstage 30000 5 1,200 5 Sk g5 2.8 hy. Ny ek TR T R

'Impedance ratio is fixed 1:1250 for SSOl 50:1 for $SO-3.
Any impedance between the values shown may be empioyed

Let us miniaturize
your gear.
SEND DETAILS OF YOUR NEEDS FOR SIZES AND PRICES

UNITED TRANSFORMER CORPORATION

150 Varick Street, Naw York 13, N. Y.
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SOLID-ELECTROLYTE

CAPACITORS

new dimensions in miniaturization and reliability

This solid-electrolyte Tantalex
Copacitor {shown 12 times actval
size) is roted at 4.7 uF, 10 volts
d-¢, and is only %" in diameter

Now, circuit designers in computers and mili-
tary electronics have an electrolytic capacitor
that offers greater miniaturization than ever
before . . . with no sacrifice in reliability.
Sprague’s recently announced solid-electrolyte
Tantalex Capacitors find ideal application in
the transistor circuits of these critical fields.
The tiny sintered tantalum anode of Type
150D Tantalex Capacitor is impregnated with
a solid, non-corrosive, semi-conductor ma-
terial which cannot leak under any circum-
stance. It combines true miniaturization with
electrical stability previously unobtainable in
an electrolytic capacitor of any type.
Thermal coefficient of these capacitors is
sufficiently low and linear so that for the first
time a circuit designer can think of an electro-
lytic in terms of parts per million capacitance
change. Nominal value is +500 ppm/ °C. The

by %" long.

capacitor may be used without derating over
a range from 485°C to as low as —80°C, a
temperature at which no other electrolytic has
proved useful.

Solid construction permits the Type 150D
to withstand the severe shock and vibration
encountered in missile and ballistic applica-
tions. Hermetic sealing makes it completely
immune to humid atmospheric conditions.

Complete performance data covering the
wide range of sizes and ratings are in Engi-
neering Bulletin 3520B, available on letter-
head request to the Technical Literature Sec-
tion, Sprague Electric Company, 35 Marshall
Strecet, North Adams, Mass.

x Kk X

Sprague, on request, will provide you with
complete application engineering service in
the use of Tantalex Capacitors.

SPRAGUE

the mark of reliability

SPRAGUE COMPONENTS:
CAPACITORS + RESISTORS * MAGNETIC COMPONENTS + TRANSISTORS . INTERFERENCE
FILTERS +* HIGH TEMPERATURE MAGNET WIRE + PULSE NETWORKS ¢ PRINTED CIRCUITS
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design around Mallory Mercury Batteries

pack a lot of energy into minimum volume. They make
it practical to shrink the size of self-powered equipment
to new, sales appealing compactness.

When designing new battery-powered products, add
new values of miniature size, convenience and per-
formance with Mallory Mercury Batteries. These
unique miniature power sources, pioneered and per-
fected by Mallory, are a key component in modern
electronic equipment . . . transistor radios, alarm sys-
tems, scientific instruments, portable tape recorders,
radiation detection devices, and numerous other self-
powered products.

Design for user convenience. Mallory Mercury Bat-
teries end nuisance of frequent battery replacement
because they have a shelf and service life several times
that of conventional batteries.

Design for Miniature Size. Mallory Mercury Batteries

Parts distributors in all mojor cities stock Mallory
standard components for your convenience.

Serving Industry with These Products:

Electromechanical — Resistors e Switches ¢ Tuning Devices o Vibrators
Electroehemical — Capacitors © Mercury and Zinc-Carbon Batteries
Metallurgical — Contacts ® Special Metals © Welding Materials

4 CIRCLE 2 READERS SERVICE CARD

Design for Rugged Use. Mallory Mercury Batteries
withstand extremes of temperature and humidity.
They’re ideal for military or severe commercial service.

Design for Performance. Constant discharge charac-
teristic gives fade-free operation; exactly matches tran-
sistor requirements. Qutput voltage is amply accurate
and stable for use as a reference in instrument and
bias circuits.

Write today for helpful data and for engineering con-
sultation on your specific applications.

MALLORY BATTERY COMPANY - CLEVELAND, OHIO

a division of

M RY

P, R. MALLORY & CO. ln:, INDIANAPOLIS 6, INDIANA

In Canada, Mallory Battery Company of Canada Limited, Toronto 4, Ontario
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For HIGH VOLTAGE DC Supplies—
Call BETA...High Voltage HEADQUARTERS

200 Series, Portable

Light-weight, easily carried, air-insulated. Output from 0 to
30 KV continuously variable, 2 to 5 ma, with reversible
polarity. Rippfe, 1% per ma at 30 KV.

1000 Series, Rack-Mounted DC Supplies

0-1 to 0-60 KV, 2.500 ma, Rugzed construction, conservative
design, with full self-protection. Selenium rectifiers in
models below 10 ma rating. Ripple; below 2.5% rms for
max. current at max. voltage. Polarity reversible, with center-
tap provision if desired.

2000 Series

0-1 and 0-250 KV; 5 to 3000 ma. Two-unit design, for remote
operation and maximum safety for personnel and equipment.
Conservative rating, simple operation. Polarity reversible.

ELECTRONICS engineering edition — April 25, 1958

voltage ratings to 150 KV and
continuous currents up to 1000 MA

Whatever your need in High Voltage —whether it’s
a rugged, portable unit, or an elaborately instrumented
supply for wide-range operations. . .
Beta is your best source.

Beta’s many years of specialization in the design,
production, and application of AC and DC
high voltage equipment— in all kinds of applications,
ranging from electrostatic smoking of meats
to nuclear particle acceleration —assure a level of quality
and performance in apparatus and instruments
that is exceptional. Equally outstanding is the famed
line of Beta overpotential testersicapable of testing
transcontinental cables to individual AC and DC circuits.

All the advantages of this distinctive leadership in
the growing field of electrostatics and other high
voltage operations are immediately available to you
through your Beta representative.

Or you are cordially invited tolall or write directly
to Beta headquarters for full infprmation —on
the MosT coMPLETE LINE of DC lﬁgh voltage equipment,
some of which are illustrated.

9000 Seties, “HI-SEL” DC Power Pagks

Five models, fromt 0-5 KV and 5 m
5 ma. Low ripple at a!l ratings. Selen
insulated design. Can be mounted in

BETA ELECTRIC

up to 0-30 KV and
um rectifiers and air-
hany position.

COMPANY

division of SORENSEN 12; CO., INC.

Richards Avenue
TEmple 8-657

South Norwalk, Conn.
1
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NPN as well as PNP...only RAYTHEON offers both

_—-| 0.335"
max

NEW RAYTHEON NPN HIGH TEMPERATURE SILICON TRANSISTORS

{actual size)

TRANSISTORS

New NPN
SILICON

7 =
0.260" max.
. I

Tpe e T Bets [resinee [fasianee| e |Capsin] Caah
Py ) ohms kilohms | db(max. upf KC
2N619 0.005 0.005 14 2000 500 30 35 200
2N620 0.005 0.005 25 2500 500 30 35 350
2N621 0.005 0.005 50 2700 500 30 35 500
2N622 0.005 0.005 20 2400 | 500 15 35 300

RAYTHEON PNP HIGH TEMPERATURE

SILICON TRANSISTORS

e made by the reliable Fusion-Alioy

process

e suitable for complementary circuits

o low saturation voltage

e good emitter efficiency to high currents

B e TR [ i Al b ot
m uA ohms kilohms |db(max.)| nuf KC
2N327A 0.005 0.005 14 1200 500 30 65 200
2N328A 0.005 0.005 25 1400 500 30 65 300
2N329A 0.005 0.005 50 1500 500 30 65 400
2N330A 0.005 0.005 18 1300 500 15 65 250

e temperature range: —65°C to 4-160°C

Alf ratings are for 25°C.

-SEMICONDUCTOR DIVISION

Silicon and Germanium Diodes and Transistors ¢ Silicon Rectifiers

W

For all types: Dissipation Coefficient in air, 0.4°C/mW ; infinite sink, 0.25°C/mW.

CIRCLE 4 READERS SERVICE CARD

Newton, Mass............ 55 Chapel St., Blgelow 4-7500
New York:............. . .589 Fifth Ave., Ploza 9-3900
Chicago: 9501 Grand Ave., Franklin Park, NAtional 5-6130
Los Angeles: 5236 Santa Monica Blvd,, NOrmandy 5-4221
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BUSINESS BRIEFS

ELECTRONICS NEWSLETTER

ENGINEERING BACHELOR'S DEGREES iu

1956-57 totaled 31,211 compared to 26,306 in
the previous year, but fell short of the 34,000
advance estimate. September engineering fresh-
men numbered 78,757, and total enrollment for
first engincering degrees reached a high of 268,-
761. That’s the word from the Scientific Man-
power Commission and the Iingincering Man-
power Commission of the Engineers Joint
Council. They report M. S. engineering degrees
in 1956-57 up to 5,093 from 4,705 thc year
before, and Ph.D.s off 14 to 596.

ION ROCKET ENGINE using chemical propel-

lant was described this month to an acronautics
meeting of the Socicty of Automotive [ingi-
ncers. Vaporized propellant feeds into an clec-
trically charged chamber, said R. H. Boden,
project engincer at North American Aviation’s
Rocketdyne division. Then an electron s
knocked off each molecule of vaporized pro-
pellant, the remaining molecule becoming a
positive ion. Newly created ions are pulled out
of the chamber by the attraction of an clectro-
static field, then jolted by 12,000-v to effective
velocities of 300,000-400,000 mph. Speeding ion
current would be directed through a 9-in.
diameter cylindrical chamber 2 ft long. Pro-
pulsion results from vehicle’s reaction to ion
cscape. Leftover clectrons similarly ejected
would add slightly to thrust. lon propulsion,

declared Boden, would supplement chemical
and nuclear rocket engines. e explained that
about one pound of thrust would be produced
by a 400,000-mph ion stream, cnouglt in space
to accelerate a S-ton vehicle to thousands of
mph. Development of a usable ion rocket cn-
gine, he added, centers on thrust chamber in-
vestigations, propellant studics and development
of high specific power generation systems.

AIRLINES” REQUIREMENTS for new and 1mm-

proved mstruments on turbine-powered planes
arc being circulated by the International Air
Transport Association. [ATA states requirc-
ments for a two-position idle setting for jct
engine controls; accurate ambient air tempera-
ture gauge; mass fuel flow mecter; “co/No-co”
indicator; and improved artificial horizon.

FERRITE-CORE MEMORY and improved input-

output cquipment have helped to make Bur-
roughs’ new Udec 11T digital computer 50-100
times faster than Udec [I. Not for sale, Udcc
III is now devoting about 40 percent of its time
to Burroughs’ own rescarch problems, and the
rcmainder to contracting services—mostly for
the Atlas ICBM. It assimilates computer logic
for debugging the Atlas computer, and can
simulate the program structure of that com-
puter.  Udec III is also used in evaluation of
weapons system design procedure.
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FIGURES OF THE WEEK

RECEIVER PRODUCTION

FIGURES OF THE YEAR

Totals for first two months

1958 1957 Percent Change

(Source: EIA) Apr. 4,58 Mar. 28, ‘58 Apr. 5, ‘57 Receiving tube sales ....... 56,466,000 82,031,000 -31.2

Television sets, total ........ 78,057 102,300 Transistor production ....... 6,061,955 3,221,000 +88.2

Radio sets, total ........... 148,040 195,005 283,754 Cathode-ray tube sales .,... 1,178,046 1,489,223 — 21

LD 838 aogpoooooe - s Lol 044 Television set production .. .. 804,396 914,887 ~121
STOCK PRICE AVERAGES Radio set production ....... 1,903,418 2,350,294 —19.0
(Source: Standard & Poor’s) Apr. 9, ’'58 Apr. 2,758  Apr, 10, '57 TV set sales ............. 1,030,213 1,148,796 —10.3

Radio-tv & electronics ...... 44.89 45.01 49.87 Radio set sales

Radio broadcasters .......... 57.09 57.01 67.28 (excl, auto) ............ 954,705 1,088,392 -123

ELECTRONICS engineering edition — April 25, 1958
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(A)

Conventional klystron (A) compared with antiklystron (B) shows duality of

— . _RING
CATHODE.

mechanical and electronic operation as . . .

Antiklystron Causes Stir

Electron resonance in plasmas, rather than

cavity dimensions, is the operating key

MICROWAVE ~ AMPLIFICATION re-
ceived a movel twist a weck ago
when Zarem Tchernov of the Insti-
tute of Radioelectricity and Elec-
tronics, Moscow, USSR, described
a new device that combines some of
the characteristics of the traveling
wave tube with the physical appear-
ance of a klystron.

He called the device an anti-
klystron amplifier. Details were re-
vealed in a paper presented at a
3-day  symposium on clectronic
waveguides sponsored by the Poly-
technic Institute of Brooklvn, the
IRE and the Armed Forces.

One advantage of the device is
its ability to generate reasonably
high powers at submillimeter wave.
lengths (60 kmc on up) a feat now
extremely difficult. Since the anti-
Klystron does not require a mag-
netic field as a twt does, it is smaller
and lighter than a coniparable twt.
Like a twt, it con be clectronically
tuned.

Commercial implications of the
device were evidenced by the num-
ber of manufacturers of microwave
tubes who asked Tchernov for
more information.

Centrifugal electrostatic focusing
(cef) is used to cause electrons in-
jected into a toroid by a ring cath-
ode to orbit about the center con-
ductor within the toroid. Thus a
plasma is formed. The clectron-
resonance frequency of the plasma
is a function of the orbiting velocity
and dctermines the operating fre-
quency of the device.

Its name, antiklystron results
from the duality that exists between
frequencey determining clements of
a klystron (cavity dimensions) and
thosc of the antiklystron (orbiting
dimensions). By launching r-f en-
crgy down a helix that passes
through the center of the toroid,
amplification is obtained through
the iuteraction of the r-f waves
and the electron-plasma  within

the toroid surrounding the helix.

The device is tuned electroni-
cally by varying the d-c potential
betwcen the center conductor and
outer shell of the toroid, thereby
varying the clectron orbits hence
their resonance frequency.  With
the addition of external feedback
circuits it can be made to oscillate.

The final part of the progran was
a panel discussion on the future
outlook of solid state devices and
elcctron tubes. The discussion was
limited to noise, frequency, power
and  bandwidth  considerations.
Some conclusions were that solid-
state devices such as the maser (sec
p 66) have alrcady approached
noisc temperatures near absolute
zero.

Electron tubes will require work
in the area of cathode temperature
reduction to further decrease their
noise.

Outlines Future
Military Needs

SPECIFIC WEAPONs problems the
electronics industry will be called
upon to solve in the ncar future
were recently revealed by Rear
Adm. J. P. Monroe, Commander,
Naval Air Missile Test Center,
Point Mugu, Calif., at the Western
Space  Age Conference in Los
Angeles. They include:

® Lightwcight high resolution
tv cameras with a long range, high
signal-to-noisc  radio  transmitter
for usc in unmanned satellites.

® Low current consumption tv
tape recorders.

® Mcthod or device for passive
ranging on targets providing the
same quict capability possessed by
passive sonar equipment.

® Mcthod of increasing radar

TRANSISTOR AND TUBE SALES, MONTHLY

EMPLOYMENT AND EARNINGS

(Source: EIA) ‘Feb. 58 Jan. /58 Feb. '57 (Source: Bur, Labor Statistics) Feb. ‘58 Jan. '58 Feb, /57
Transistors, units .......... 3,106,708 2,955,247 1,785,000 Prod. workers, comm. equip. ... 349,800 362,000 394,600
Transistors, value ...... ‘oee. 36,806,562  $6,704,383  $5,172;000 AvRWKIY W earings Bcom, - ... $79.75 $79.15 $80.18
Receiving tubes, units ......, 29,661,000 26,805,000 44,460,000
Receiving tubes, value . ... ... $25,650,000 $23,264,000 $36,631,000 Al T NeRToiBgg colio] i 828 S0 S16:80
Picture tubes, units . . ,...... 556,136 621,910 728,363 Av. wkly. hours, comm.. ....... 38.9 38.8 40.7
Picture tubes, value .. . $11,210,527 $12,341,927 $13,134,778 Av, wkly, hours, radio ..,...... 39.1 38,7 40.0
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'FLEXIBILITY IN THE FIELD. .. §

just one of the many useful features of

P P

Model NF-105 remate'y
lacated from is anternao,
for persannel sofety.

v

s et © @ Measures 150 kilocycles to 1000 megacycles @ our interchargeadle plug-in tuniag units,
v accurately and quickly with only one meter. for extreme flexibiiity.
® Approval status: MIL-I-6181B, Class 1 ® Economical .. . aveids duplication,

MIL-I-6181C, Category A : ALL
o Dirsctoubtiution measuromentsbymoans.® SaL0EVaRd personnel, .. ALL anteanas con
gﬁagigag;l;ﬁ’;g ;;g:%zzicl:?tl;l')rator, without without affecting performance.
@ Self-calibrating, for reliability and speed of =~ ® Compact, built-in regulated A and B power

supply, for stability.

operation.
® True peak indication by direct meter read- ® Minimum of maintenance required, proven
ing or aural slideback. by years of field experience.

Only the Model NF-105 is so simple to operate that one technician can take readings
over the entire frequency range in less time than required by three engineers manning
any other three separate instruments,

Send for our Catalog No. N-357

o] EMPIRE DEVICES PRODUCTS CORP.

AMSTERDAM, NEW YORK VICTOR 2-8400

MANUFACTURERS OF:
FIELD INTENSITY METERS + DISTORTION ANALYZERS ¢ IMPULSE G:NERATORS ¢ CCAXIAL ATTENUATORS °* CRYSTAL MIXERS
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Long before flight becomes a reality, missiles and aircraft are exhaustively
tested to determine the efficiency and reliability of their design. Equipment
for circuit analysis, data processing and operational checking contain
numerous inner and inter-connections awhose functions require rapid, reliable
and versatile re-arrangement. AMP's Patchcord Programming Systems
provide this flexibility of circuit arrangement, with a wide variety of products
having these desirable features:

o universal or shielded construction.

e contact arrangements with 111 to 4,896 holes.

e contact design to provide dual wiping action with each engagement.

e unique solderless taper pin technique for permanent wiring to contacts.

SN2 products for the AVIATION

The network of electrical and electronic impulses that control, regulate and
maintain airborne equipment at peak efficiency in flight depends, to a large
degree, on the integrity and reliability of the wire terminations within its
circuitry. Changes in equipment and requirements have extended the scope
of the A-MP insulated terminal lines to include products which are abreast
of the thermal, vibration and similar problems imposed by today's faster,
higher flying aircraft.

Many of the answers to the problem of tomorrow’s flight equipment are
obtained from the experience of today's research in the barriers that the
present prototypes, missiles and other supersonic ekxperiments are investi-
gating. AMP INCORPORATED has produced many of the pulse system
devices used to assure the faithful functioning of the electrical and electronic
equipment which guide and control these instruments in the worlds of tomorrow,

Ampli-FILM, the finest high-voltage dielectric, is used as the basic insulator
in the products of our Chemica! and Dielectric Division. These products
include: wafer capacitors (standard and armored), pulse forming networks
and systems, and high voltage power supplies.

Wholly Owned Subsidiaries:

Aircraft-Marine Products of Canada Ltd., Toronto, Canada

M P N R P R ATE D Aircraft-Marine Products (Great Britain) Ltd., London, England
Societe AMP de France, Le Pre St. Gervais, Seine, France
AMP—Holland N. V. 's-Hertogenbosch, Holland

General Offices: 3329 Eisenhower Boulevard, Harrisburg, Pa. Distributor in Japan:
Oriental Terminal Products Co., Ltd., Tokyo, Japan
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In flight...
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reflectivity of small high speed
expendable targets.

® Gyro for incrtial svstems that
is not critically sensitive to enviren-
mental changes.

®» For missile testing, gear is
nceded to determine missile ac-
celeration and velocity, precisc miss
distance and point of closest ap-
proach.

o I'or R&D firings, a three di-
mensional pictorial display of mis-
sile trajectory and target location
is needed.

e Sclf contained airborne fire
control system for Navyv fighters.
In the field of Mach 2 fighters an
automatic svstem—possibly tied in
with a  shipborme computer—is
nceded  which  displavs  on  the
fighter radar scope the required
course of action, or actually con-
trols pilot through the preliminary
phases of an attack. This would
eliminate the shipboard fighter
controller faced with a 3,000 knot
closing speed.

e Missile launching equipment
designed for housing in the space
of a single van or at least in few
cnough vans to take the same road
on the same day.

Japanese Make
Giant Computer

JAPANESE
activity has now spread to large-
scale cleetronic computers.  This

commercial  computer

month Nippon Telephone and
Telegraph Corp. announced com-
pletion of a giant parametron com-
puter (photo).

NTT’s computer uses 5,000 tiny
parametrons. This magnetic com-
puter element is a ferroesonant
circuit made up of a toroid with
resistive and  capacitive  clements
added to form tuned circuits.

Toroid uses a saturable core
whose inductance varies with the
applied signal current. System uses

12

WASHINGTON OUTLOOK

NEWEST MAjoR MISSILE project—Air Foree’s Minute Man solid-pro-
pellant, long-range ballistic missile—is starting to shape up. The Air
Research and Development Command is now reviewing bids from
dozens of companies for contracts on the overall weapon system and
on major subsystems. Sclections will be made this summer.

The project will be run along the lines of Thor IRBM, and Atlas and
Titan ICBM’s. There will be no prime producer with the overall
weapon system contract. A team of contractors will run the project
under the technical direction of Ramo-Wooldridge and the control of
ARDC’s Ballistic Missile Div., Inglewood, Calif. Separate prime con-
tracts will be awarded for airframe, propulsion, guidance and nosc-cone
systems. Among the companies believed to be in the running for
Minute Man guidance work are: Arma, Bell Labs, General Electric
and Burroughs.

There had been considerable talk that Ramo-Wooldridge was dissatis-
fied with its role as system engineering contractor on the ballistic missile
projects; the contract bans R-W from getting into production work in
competition with other project contractors.

Total value of the first Minute Man contracts will come closc to
$100 million. While these will be the first R&D awards directly tied
to the new project, the Air Force alreadv has several study projects
going which are closcly related to the program research on miniaturiza-
tion of guidance apparatus and the like. Presumably, the most success-
ful contractors on these projects will be given new contracts for more
advanced work on the new missile.

Minute Man is expected to function as both a 1,500-mile IRBM or
a 5,000-mile ICBM—depending on the numbers of rocket stages to be
put together. The scope of the R&D and future production programs
depends on an upcoming Air Force decision of how far to take on the
Navy’s solid-propellant TRBM as a land-bascd missile to succeed the
liquid-fueled Thor and Jupiter.

Onc top-level Pentagon official hints that contractor sclection will
be based to some extent on company backlogs. Assuming cqual tech-
nical competence and quality of the bids, companies with diminishing
missile backlogs stand the best chance for getting in on Minute Man.

® The Post Office Dept. is going to buy a prototype of a new auto-
matic high-speced mail sorting machine designed to handle 36,000
letters an hour. The Rabinow lingincering Co., under contract
with the National Bureau of Standards, developed the laboratory
prototype. Sorting can be directed cither by built-in clectronic
control, by manual opcrations or by a combination. Basically,
letters will be coded by workers, then run throngh convevor and
clectromechanical equipment that drops letters into various pock-
cts.

An elcctronic directory or translator looks up the destination
of addresses of letters, and controls the dropping of the letter to
its proper bin.

The prototype will have 1,000 pockets, and will be put to usc
in a Post Ofhce for trial.
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At Hughes, the technique of multiple unit packaging has been perfected to an
extent never before uchieved. Now specific circuit configurations can be
housed in any one of four Hughes packages. Each has its own advantages but
all offer one prime advantage —convenience.

Many individual parts are veduced to a single component—solving a spare
SPEC/AL parts problem for matched units by eliminating the chance they will become
separated; circuit design and installation are simplified; and space problems
are minimized by the unusual compactness of Hughes multiple unit packaging.

PA CKA G/NG With these features Hughes combines the ability to adjust to a wide range of

individual requirements, while providing a completely satistactory assembly.

FOR D/ODE ENCAPSULATED PAIR METALLIC OCTAL SOCKET

.468" x 312" x .2"

{ ENCAPSULATED 9-PIN
ASSEMBLIES ENVRAPSULARER [QUAD, MINIATURE

.75" x.58" x.25"
Both are plug-ins intended primarily

These two Hughes solder-in units can as direct tube replacement, and both
house either maiched or unmarched cun be adapted to contain special cir-
diodes in a variety of different ways. cuit configurations.

Applications: Full wave rectifier—bridge rectifier—nodulator—demodulator— phase
derector—and many others.

For literature, write: HUGHES PRODUCTS, Semiconductor Division, International Airport Station, Los Angeles 45, Calif.

r
Bel e Creating a new world with ELECTRONICS ||
g2 | HUGHES PRODUCTS !

= (3 L____.______.,___._____._.____. ____________ &

SEMICONDUCTORS © 1958, HUGHES AIRCRAFT COMPANY
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tion is made by tclcphoncatypc dial
or numbered pushbuttons.

For mobile users, one manufac-
turer recently announced a system
allowing units to dial onc another
as well as contact basc stations.
One such dial systein has already
been installed in a 70-unit network.

Pushbutton dialing saves money for
mobile radio telephone users

Rural tclephonc subscribers in
onc Virginia arca arc using a ncwly
installed pushbutton system.

The rocky terrain and scattered
population in this arca had up to
now madc it unfcasible to install
telephone service. The combina-
tion of radio and pushbutton dial-
ing now allows full-scale operation.

A similar system is slated for
rural subscriber stations along the
Louisiana coast.

Another recent usc of dial Svs-
tems in the mobile band is the
service  available to  Columbus,
Ohip  tclephone  subscribers. A
central opcrator wishing to contact
a subscriber awav from his office
can now dial a four-digit code sig-
nal causing a pocket recciver to
sound. The subscriber then calls
operator for messagc.

Data Unit Aims
Radar at Moon

As miLiTary and civilian protago-
nists squarc off before Congress in
hearings to determinc who will be
kingpin in spacc explorations, data-
processing  preparations  for  a
“moon-shot” appear to be alrcady
undcrway  within - the  Defense
Dept. The Army has an clectronic
system that can keep a high-
powered radar pointed right at the

16

FINANCIAL ROUNDUP

e D. S. Kennedy antenna manu-
facturcr of Cohasset, Mass., became
a publicly owned corporation about
a week ago when 100,000 shares of
its common stock were offered at
$14.50 a share by W. C. Langlev
& Co. of New York Citv. Net re-
ceipts to Kennedy were $1,320,000
after deducting underwriting fee of
$130,000, about nme percent.
(Other details, ELEcTRONICS, April
18, p 6.)

e Edin Co., Worcester, Mass.,
manufacturcr of medical and in-
dustrial instruments, announces it
will merge soon with Epsco, Inc.,
Boston, Mass., manufacturer of
digital cquipment. Edin will be-
come a division of Epsco, but will
continue operations at \Worcester.

® Technology Instrument  of
Acton, Mass., registers 260,000
shares of its common stock with
the Securities and Exchange Com-
mission. Some 204,775 shares are
outstanding, comprising holdings
of L. E. Packard, board chairman,
R. W. Scarle, president and W. H.
Long, former treasurer. Remaining
52,225 shares are to be issucd by
the company. All will be offered
for public sale at $10 per sharc. S.
D. Fuller & Co. of New York heads
the underwriting group which will
reccive $1.50 per share commission.

The Acton firm makes precision
potentiometers and other precision
clectronic components and mecasur-
ing instruments. Procecds to comn-
pany will be used to finance ex-

moon over an extended period.
Moon movement for the next six
months has been calculated and
put on punch cards for a digital-
analog data-processing and  trans-
mitting system.

Inference that military authori-
tics arc in the midst of planning
for an instrumented ‘“moon-shot”
could be drawn from a technical
paper at the TRE convention.

Paper was entitled “Digital
Moon Radar Antenna  Program-
mer  With  Analog  Interpolator

pected increased volume on present
products and markcting of newly
developed precision potentiometers.

e General Devices of Princeton,
N. ], plans to issue 40,000 sharcs
of common stock. The issuc will
be offered to stockholders at rate of
approximatelv 18.5 shares for cach
100 shares held and at $3.50 per
share. Unsubscribed shares will be
offered to public. Proceeds will be
used for cxpansion of plant and
cquipment and also for working
capital. No undcrwriting is in-
volved.

e Waltham  Precision Instru-
ment, Waltham, Mass., purchases
asscts of Thermal Dynamic Prod-
ucts of New York Citv for an un-
disclosed sum. Purchased firm will
be operated as a division of \Valt-
ham. It gives Waltham access to
the growing market for high
temperature research and for cn-
viromnental test  equipment.

e New Haven Clock and Watch
of Stamford, Conn., has been re-
organized and placed under new
management.  The new  group,
headed by Max A Geller, chair-
man of the board, and Scth 'I'. ITar-
rison, president, reccived 850,000
of New IHaven’s 1,500,000 out-
standing shares for sum of $200,-
000. Condenser Products Com-
pany, clectronics division of the
New Haven company, has resumed
production. It makes high voltage
power supplics and plastic capaci-
tors.

Servo,” and was presented by Olaf
A. Guzmann, U. S. Army Signal
Engincering  Laboratorics,  Fort
Monmouth, N. J. The paper did
not actually rclate the system de-
scribed  with a definite plan for
sending a rocket to the moon.
However, Guzmann declared the
svstem is now being used for azi-
muth and clevation positioning of
moon radars, and that calculated
moon positions for a half vear
ahead are prepared on punch cards.
Cclestial coordinates are converted
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D.C. POWER SUPPLY (pictured)is part of a 5000 amp. 525-voit
installation. It uses 309 cells and operates in paraliel with
other conversion equipnrent on an Aluminum Reduction Line,

WESTINGHOUSE, LEADER IN ELECTRONICS, BRINGS YOU

WHEREVER YOU
NEED IT!
ELECTRO-CHEMICAL
PROCESSING

INDUSTRIAL POWER SUPPLIES

GROUND AND AIRBORNE POWER SUPPLIES
COMPUTERS

ELECTROPLATING

ARC WELDING

FOR THE ANSWER TO YOUR APPLICATIONS, TURN THE PAGE ;



WESTINGHOUSE

"“BEEF UP" DC POWER
AT LOWER COST!

Now, greater power output at lower cost is obtainable for countless appli-
cations—from smallest to heaviest industrial jobs (such as arc welding,
electroplating, electro-chemical processing, etc.). Westinghouse silicon and
germanium rectifiers give more efficient rectification, making possible
important reductions in space, weight, and cost. Ruggedly designed to
meet a wide range of operating conditions, they are hermetically sealed
and are characterized by their long life, no detectable aging, excellent
reliability and mechanical stability. For full information on Westinghouse
Semiconductors, mail coupon on the page after next.

SILICON POWER RECTIFIERS

The d.c. forward currents for single cells range from 50 milliam-
peres to 150 amperes with maximum peak inverse voltages up to
1000 volts. Bridge configurations are assembled to give any de-
sired combinations of d.c. forward current and output voltages.

Type P.1.V. (max) Peak Reverse Maximum Current Thermal Drop
Current at Junction to Case
Low Power Max. 150°C case

50-1000 1.5 ma 1.6 amps per watt

5°C

50-600 5 ma 1.6 amps g°C per watt
°C
5°C

50-600 .5 ma 1.6 amps
50-1000 1.5 ma 1.6 amps

per watt
per watt

Medium Power
302 50-600 20 ma 35 amps 1
303 50-600 10 ma 18 amps 1.5
304 50-600 10 ma 12 amps 2
341 50-600 10 ma 6 amps 2¢

High Power

318 - 40 ma 110 amps 3°C per watt
322 - 40 ma 110 amps .3°C per watt
326 - 40 ma 110 amps .g"c per watt
°C
2°C

o

C per watt
’C per watt
’C per watt
C per watt

327 50 ma 140 amps per watt
328 50 ma 140 amps per watt




SEMICONDUCTORS

'Ihls is a 4-1-1 single-phase full-wave bridge using 303 cells on
5" x 5" (opper plates. At an ambient temperature of 30 C, it will
deliver up to 27 amperes d.c. with convection cooling, or 53 amperes
d.c. with foreed air cooling at 1000 I.f.m. The primary applications
are d.e. power supplies, vibrator and magnet coil supplies, motor
control, ete,

This 1s a 6-1-1 three-phase full-wave bridge using 322 cells on
5" x 5" copper plates. At an ambient temperature of 30" ' it will
deliver up to 132 amperes d.c. convection cooled, or 330 amperes
d.c. with forced air cooling at 1000 I.f.m. The primary applications
are welding, electro-plating, chemical reduction, arc furnaces,
motor drive, battery chargers, etc.
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This is a 6-1-6 three-phase full-wave bridge using 322 cells on
5" x 5" copper plates. At an ambient temperature of 30° C, it will
deliver up to 780 amperes d.c. with convection cooling, or 1980
amperes d.¢c. with forced air cooling at 1000 1.f.m. The primary
applications are electro-plating, battery forming, arc furnaces,
chemical reduction, motor drive, ete.

This is a 4-1-2 single-phase full-wave hridge using 302 cells on
5" x 5" copper plates. At an ambient temperature of 30° C, it will
deliver up to 94 amperes d.c. with convection cooling, or 178
amperes d.c. with forced air cooling at 1000 1.f.m. The primary
applications are d.c. power supplies, vibrator and magnet coil
supplies, motor control, ete.

This is a 4-1-1 single-phase full-wave bridge using 305 cells on
17, x 11," copper plateﬁ At an ambient temperature of 30° C, it
m]l delner up to 3.2 amperes d.c. with convection cooling. The
primary applications are power supplies, relays, solenoids, mag
amps, etc.

This is a 6-1-1 three-phase full-wave bridge using 302 cells on
3" x 3" copper plates. At an ambient temperature of 30° C, it will
deliver up to 61 amperes d.c. with convection cooling, or 132
amperes d.c. with forced air cooling at 1000 1.f.m. The primary
applications are d.c. power supplies, vibrator and magnet coil
supplies, motor control, etec.



WESTINGHOUSE
GERMANIUM TRANSISTORS

The 2N59, 2N60 and 2N61 (Class B) are medium
power germanium fused pnp transistors designed
for use as audio output amplifiers in radio receivers
and quality sound systems. The linearity of current
gain ensures low distortion in Class B circuits and
permits use of any two transistors of a particular
type without matching.

The 2N403 (Class A) is a germanium fused pnp
transistor designed for medium power applications
in audio output stages. High current gains main-
tained out to maximum currents assure good line-
arity and low distortion in audio circuits.

The 2N402 (driver) is a germanium fused pnp tran-
sistor designed for application as a driver in tran-
sistorized audio amplifiers. Linear current gain at
low collector currents assures good linearity and
low distortion in driver applications.

All the above mentioned transistors are hermeti-
cally sealed in JETIEC. type series 30 cases.

WRITE FOR DETAILED SPECIFICATIONS!

Mail Coupon Now Maximum
Collector Collector  Collector Collector-to-
L 7 N B | L N N N | [ ] Supply, Power Dissipation Load Power Base Cutoff Junction
Westinghouse Electric Corporation Voltage  Output ( 25°C  Impedance  Gain Current  Temperature
Type Volts Milliwatts Milliwatts Ohms Decibels Micro-amps Centigrade
P. O. Box 868 l
Pittsburgh 30, Pennsylvania
Please send me full information on the following Semi- I Class B Applications
Iconductors: I 2N59 -9 300 180 250+ 30 151 +85°C
2N60 -9 300 180 250+ 28 —15+% +85°C
l I 2N61 -9 300 180 250% 26 —15¢ +85°C
I NAME I Class A Applications
I I 2N403 -9 30 180 500 34 —15¢ +85°C
TITLE I
I Driver Applications
l COMPANY I 2N402 -9 2 180 10,000 39 —15t +85°C
l I *Collector to Cotlector Load Impedance
ADDRESS

tVCB = minus 20V

vyou can BE SURE...irirs VWWestinshouse

SEMICONDUCTOR DIVISION, ( YOUNGWOOD, PENNSYLVANIA
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OF A 48
POWERFUL
FORCE

The question mark symbolizes man’s inquiring
spirit. And nowhere is this spirit cultivated with
more enthusiasm than at Bell Telephone Laboratories
where, through vigorous research and development,
it constantly works to improve electrical communi-
cations and also to help national defense in essential
military programs.

More than 3000 professional scientists and engineers
at Bell Telephone Laboratories are exploring, in-
venting and developing in tany fields: chemistry,
mathematics and physics, metallurgy, mechanical
engineering, electronics and others. You see the
successful results achieved by this organization of
inquisitive and highly trained minds in the nation-
wide telephone system that serves you.
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Dr. Walter Brown, physics graduate of Duke and Har-
vard Universities, bombhards crystalline solids with one-
million-volt electrons t» study the nature of simple defects
in crystals. Objective: new knowledge which may help
improve transistors and other solid state devices for new
and Dbelter telephone and military systens.

Peter Sandsmark, from Polvtechnic Institute of Brooklyn,
and his fellow electrical engineers develop a mew micro-
wave radio relay system able to transmit three times as
much information as any existing system. Objective:
more and better coast-to-coast transmission for telephone
conversations and network television.

Bill Whidden, from Palytechnic Institute of Brooklyn,
and George Porter. from Georgetown College, study new
experimental telephone instruments designed to explore
customer interest and demand. Objective: to make your
future telephone ever more convenient and useful.

BELL TELEPHONE LABORATORIES
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT




to terrestrial coordinates and stored
on magnctic tape.

In  time  synchronism, taped
signals arc fed into a digital-to-
analog converter at intervals  of
thrce minutes, Integrated, noni-
tored and applied to a servo control
system which positions the radar
antenna.

Soviets Describe
Huge Microscope

SovieEr scieNtisrs have developed
4 “super clectron microscope” pro-
ducing cnlargements by several
millions and making even barium
atoms visible. Microscope, savs the
newspaper Izvestia, is similar to
clectron beam tube of a tv set, with
a flat-Dottomed glass bulb scrving
as an image screen.

In the neck of the bulb are two
metal pieces to which a wire loop
is attached. At the-end of the loop
Is a metal needle which points
towards the screen, the ncedle
“serving as the ncgative clectrical
pole. Several thousand volts pro-
duce a beam of clectrons from the
needle, creating a magnified image
of the ncedle point on the screen.

When gas is fed into the bulb

and the gas molecules scttle n-
side, the molecule on the very
point of the necdle is reproduced
on the screen as if it were an ex-
tention of the ncedle. Its image is
magnified tens of millions of times.

With  this  instrument,  says
Izvestia, studies of mctal surfaces
are possible using a needle made of
the same material as that under
investigation.  Molecules of  oxy-

gen, pythalocyanin, anthracene and
others have been studied under the
nEW MICroscope.

1A i

Ampex rccorder at Stanford Rescarch
Iustitute picks up radar traces for an-
alysis and later reproduction. Built for
atmospheric clutter studics, it has been
obscrving the satellites as well

Communii"y Tv
Outside FCC

ComrruntTy 1v antenna systems
lave won an important victory in
a long-standing squabble with local
tv stations. In a recent decision
the FCC dismissed a complaint
brought by a handful of radio and
tv broadcast stations against 288
community antenna systems in 36
states. The comnission held that
it has no power to regulate cem-
munity antennas becausc they are
not common carricrs.

Most rceent  cstimate  shows
about 650 svstems cxtending tv
reception to upwards of 2 million
people  throughout the country.
Onc industry source sces another
1,000 communitics as potential
markets.

And there is still plentv of room
for expansion of channel facilities
and numbcer of subscribers within
cxisting systems.

Today the average number of
subscribers  per  system is  about
1,000, but the average potential
per system is over 2,000.

Estimated capital mvestment m
the industry is in cxcess of $500
million.

MEETINGS AHEAD

Apr. 24-26: National Academy of Sci-
ences, U.S. National Comm., Inter-

national  Scientific  Radio  Union,
Spring  Mecting, Willard  Hotel,
Wash,, D. C.

Apr. 27: Assoc. of Maximum Secrvice
Telecasters, Annual Mecting, Bilt:
more Hotel, Los Angeles.

Apr. 27-May 1: National Assoc. of
Broadcasters, 36th Annual Conven-
tion, Biltmore and Statler Hotels,
Banquet in Hollywood Palladium,
Los Angeles.

Apr. 28-30: \liddle Eastern District
Meeting.  AIEE, Sheraton  Park
Hotel, Washington, D. C.

Apr. 28-May 1: Sixth Annual Semi-
conductor Symposium of the Elec-
trochcmical Socicty, Statler Hotel,
NS €

Apr. 29-30: Symposium on Electronic
Scanning of Autennas, AFCRC and
Rome Air Devel. Command, L. G.
Hanscom Ficld, Bedford, Mass.

Apr. 30: Single Sideband Communica-
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tions, report on, 1RE, AIEE, 7
pm, Enginecring Socictics Building,
N.Y.C.

Apr. 30-May 2: Scventh Regional Conf
and Trade Show, IRE, State Iair
Grounds, Sacramento, Calif.

May 4-7: Fourth National Flight Test
Instrumentation  Symposium, ISA,
Park Sheraton Hotel, N. Y. C.

May 5-7: Professional Group on Micro-
wave  Theory and  Techniques,
PGMTT, Stanford Univ,, Stanford,
Calif.

May 6-8: Frequency Control Sym-
posium, 12th Annual, U.S. Army
Signal Engincering Labs, Berkeley-
Carterct Hotel, Asbury Park, N. J.

May 6-8: Western Joint Computer
Conf., First National Symposium on
Modern Computer Design, Ambas-
sador Hotel, Los Angcles.

May 12-14: National Acro. & Nav.
Elec. Conf., PGANE, Biltmore
Hotel, Davton, Ohio.

April 25, 1958 — ELECTRONICS engineering edifion

May 12-15: Eighth Annual Rescarch
Equip. Exhibit and Instrumentation
Symposium, National Institute of
Health, Bethesda, Md.

May 13-15: Radio Tech. Comm. for
Marine Scrvices, Ben Franklin Hotel,
Philadelphia.

May 19-21: Electronic Parts Distribu-
tors Show, Conrad Hilton Hotel,
Chicago.

May 19-23: International Convention
on Microwave Valves, Institute of
I'lectrical Euginecrs, contact scere-
tarv, Savoy Place, London.

May 27-28: Second LIA Conf. on
Maintainability of Electronic Equip.,
Univ. of Penn., Phila.

June 2-4: National Telemetering Con-
ference, AIEE, ISA, ARS, Lord
Baltimore Hotel, Baltimore, Mary-
land.

June 4-6: Armed l'orces Communica-
tions and FElectronic Assoc., Exhibit,
Hotcl Sheraton Park, \WVashington,
D.C.



E'S NO SUBSTITUTE FOR EXPERIENCE..

YESTERDAY - TODAY - TOMORROW
JUST ONE QUALITY...THE FINEST!

KESTER SOLDER

INDUSTRY-TESTED AND PROVED FOR OVER 50 YEARS...

You hear a lot about the remarkable showing of “Johnny-come-lately”
solders from that second source of supply, based only upon test samples or
short production runs. But there’s no real substitute for regular on-the-job
applications to prove the actual merits of a product like solder. That’s

why Kester Solder is the preferred choice of wise solder buyers and users
everywhere; they know it has over half a century of genuine experience

and unqualified production approval behind every spool.

Write today for complete details.

YOUR COPY FREE! Kester’s 78-page manual
*’SOLDER . . . ITS FUNDAMENTALS AND USAGE.” Send today.

KESTER SOLDER COMPANY

4204 wrightwood Avenue, Chicago 39, lilinois

Newark S, New Jersey, Brantford, Canada
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COOL TO THE TOUCH

Has customer appeal

NOW...COOLER TV!

New miniature cathode for picture tubes cuts heat in half

A TV picture tube doesn’t need a big, hot cathode. Superior’s new
miniature cathode provides just as much usable emission with only
half the heat. So the TV set can run degrees cooler.

What’s more, the miniature cathode neceds less space. This means
the electron gun can be smaller. .. the tube’s neck narrower and
shorter . . . the cabinet smaller and lighter.

Practical’ consumer benefits like these result from the superior per-
formance characteristics of electron tubes with Superior cathodes . . .
made constantly better by research. For information on Superior
cathodes, write for a copy of Catalog Section 51, Superior Tube
Company, 2500 Germantown Ave., Norristewn, Pa.

TOO HOTY
Uncomfortable to pick up

New miniature disc cathode. Campared side by side
with standard size cathode. Superior's precision construction
and fine materials insure uniformly excellent performance.

5/;&&’/'/&/' y 7

The big name in small tubing

NORRISTOWN, PA.

Johnson & Hoffman Mfg. Corp., Mineola, N.Y.—an offilioted company making precision metal

stampings and deep-drawn parts, such as those used in the electron guns that go with this new cathode.

20 CIRCLE 14 READERS SERVICE CARD
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You can get what

YOU WANT

HAUSIMAG!
TECHNICAL
CERAMICS

At this one source
you will find . ...

' Industry’s widest selection: Aluminas,
MORE MATERIA‘S Aluminum Silicates, Cordierites, Forsterites,
X Lavas, Magnesium Silicates, Silicon Car-
Y/ P o bides, Steatites, Titanium Dioxides, Zir-
cons, Zirconium Oxides. Characteristics
carefully matched with applications. Spe-
cial formulations for special needs.

Modern machinery in depth for volume
production by the most efficient methods.
Great latitude in shapes and sizes. Spe-
cial equipment for holding precision toler-
ances. The latest inspection instruments.
Kilns of many kinds. Hand-machined pro-
totypes for testing your designs before
tooling if desired.

AlSiMag production is a science . . . but
also an art. Technical knowledge and
skilled craftsmen are equally important.
Here exclusive techniques have been de-
veloped over more than half a century of
specialized experience. Our engineers can
often offer redesign suggestions to im-
prove performance and reduce costs.

Designs carefully studied before orders des
cepted . . . but in almost 1009, of the cases
which are accepted, AlSiMag parts are pro-
duced to specification on promised schedule.
Blueprint or sketch with details of operation
will bring you complete information on
AlSiMag for your application.

A Subsidiary of
Minnesn‘s Mining and
Manufacturing Company

AMERICAN LAWVA | ciaranooca s renn. /
c ‘0 R P o R A T ' o N 56TH YEAR OF CERAMIC lEADERSHlP«

For service, contact American Lava representatives in Offices of Minnesota Mining & Manufacturing Co. in these cities (see your local telephone

directory): Atlanta, Ga. * Boston: Newton Center, Mass. * Buffalo, N. Y. * Chicago: Bedford Park, lll. * Cincinnati, O. * Cleveland, O. ¢ Dallas,

Texas * Detroit, Mich. *» High Point, N. C. « Los Angeles, Cal. * New York: Ridgefield, N. J. * Philadelphia, Pa. * St. louis, Mo. * St. Paul,

Minn. * So. San Francisco, Cal. * Seattle, Wash. Canada: Minnesota Mining & Manufacturing of Canada, Ltd., P. O. Box 757, London, Ontario.
All other export: Minnssota Mining & Manufacturing Co., International Division, 99 Park Ave., New York, N. Y.




APPROVAL DATA

APPROVED
RADIO INTERFERENCE
FIELD INTENSITY

MEASURING EQUIPMENT

STODDART &
MILITARY | FREQUENCY [MIELASI10! miL1-6181 S.A.E. ASA |C.LSPR|,
TYPE P "glt-té1src’(rgofo?7)s .
an be supplied to C.I.S.P.R.
NM-40A 0 . ' 0 o Recommendations
(AN/JURM-41) 30cps-15Kc CLASS ‘1 Not Req'd Not Req'd Not Req’'d | Not Req'd S.AAE.' (SOC'{G'Y;’ ' )
utomotive tngineers
(ANN/YJ'RII(\)'I'?GB) 14Kc-250Kc | CLASS ‘1’ | Not Req’d | Not Req'd (Pg?)%éd) Not Req'd | A-SA. (American Standards
g 1 C.1.S.P.R.
(AN/PRVL1a) | 150Kc25Mc | CLASS 1 *chTEQORY | NotReqid | B3R, | (oo dex Pariorbor
oC! es reriur ons
NM-30A vy CLASS ‘1’ Cc63.3 Rodioeleglriqres) .
(AN/URM-47) | 20Mc-400Mc | CLASS'1" |yoaTEGORY ‘| APPROVED | (proposed) g g:g.ﬁ'?;’.'.;.:}’n s"’:“"
a9 adio In erence,
ANTEOR 5y [375Mc-1000Me| CLASS 1’ |4 cRTEGORY ar| Not Read (Praaandy | Not Req'd

22

STODDART'S 5

=IO,

FEATURES:

e Each equipment performs Quasi-Peak, Peak, and Average (Field Intensity)
measurement functions.

— Serving 33 countries in radio interference control —

self-contained Radio Interference Measuring Equipments,

each designed for its specific frequency range, provide:
instruments, which can be used by —

engineers, to measure over—
different frequency ranges, at—

different locations, at—

time.

Approved for use by all Departments of the U. S. Department of Defense.
Commercial and military equipments are identical.

Precision laboratory equipment with rugged all-weather design for field. use.
Immediate delivery from stock.

STODDART

INC.

AIRCRAFT RADIO CO.,

6644 Santa Monica Blvd.. Hollywood 38, California
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New trends and developments
in designing electrical products...

““Work backward’’—a new design approach that's bringing

the advantages of General Electric permanent magnets

to fields traditionally reserved for electromagnets

A new approach to the design of
motors, generators, relays, and simi-
lar products is making it possible
to produce smaller, more efficient
and economical units by using per-
manent magnets, instead of electro-
magnets.

The new approach is simply to
“work backward.” That is, design
the most efficient magnet assembly
first, and then the rest of the
component.

In the past, where designers tried
to replace electromagnets in these
products, permanent magnets often
proved uneconomical. Here’s why:

The traditional approach was to
work the permanent magnet into an
existing design for a wire-wound
field, to save the cost of new dies and
other major manufacturing changes.

Under these conditions, permanent
magnets will seldom show to best
advantage. But, by using the “work
backward” approach, many outstand-
ing results can be obtained.

FIGURE 2 — 46-frame DC tachometer

generator with Alnico 6 stator.

2-POLE DC MOTOR

GE AINICO 5 MAGNET

FIGURE 1 — G-E Alnico 5 magnet helps
2-pole motor develop 1/150 hp at
10,000 to 15,000 rpm.

For example, permanent magnets
had been limited to fractional-hp
applications, such as the 1/150-hp
toy-locomotive motor in Figure 1.

But today, through imaginative
design and more -efficient alloys,
permanent magnets are now used
for rotors and stators in much larger
equipment.

The DC tachometer generator in
Figure 2, for example, uses a 2-1b.
G-E Alnico 6 stator.

The permanent magnet provides
greater reliability and accuracy than
copper windings, over wide ambient
temperatures. It eliminates an ex-
ternal power source and field regu-
lating equipment. And, there is no
replacement problem since the mag-
net — unlike wire — never burns out.

These are some of the advantages
that can be realized from early con-

ELECTRONICS engineering edition — April 25, 1958

sideration of the permanent magnet
in design.

Alone, these can more than justify
the cost of redesigning equipment
to eliminate wound fields. Yet, there
are other advantages that result
from the magnet’s ability to supply
a constant field without external
excitation, including:

® Elimination of field interruptions
due to power failure.

® Elimination of heat and need for
costly cooling equipment and in-
sulation — thus conserving valu-
able weight and space.

® Elimination of danger from faulty
wiring or damaged insulation.

These are important advantages
where equipment must be reliable
despite severe environmental condi-
tions. But equally important to the
designer is the permanent magnet’s
superior volumetric efficiency. A G-E
Alnico magnet can usually supply
a given magnetic field in a fraction
of the space needed by even the best
designed electromagnet.

-4

(0) O

\ 8 A PERMANENT
A MAGNET

ELECTRO-MAGNET
FIGURE 3 — TV-tube focusing magnets.

The TV-tube focusing magnets in
Figure 3 gives some idea of the
savings in space and weight a de-
signer can effect.

The electromagnet weighs 2 Ibs.,
and takes up 16.35 cubic inches. The
G-E Alnico 5 permanent magnet
weighs just 15 ounces, and requires
only 130 cubic inches—a space-
saving of 87%.

In addition to the problem of eco-
nomics, two other traditional objec-
tions to permanent magnets have
also been largely eliminated:

First, early permanent magnets
were relatively unstable. But modern
permanent magnet materials from
improved manufacturing techniques
are really “permanent” . . . even
under temperature and humidity
conditions ruinous to electromagnets.

Second, applications requiring “on-
oft” field action seemed outside the
capabilities of permanent magnets.
But modern design techniques have
developed practical ways to handle
this by shunting flux around the
air gap.

With the new high-energy alloys
and the development of more scien-
tific design methods, the future for
permanent magnets—and the oppor-
tunity for designers—is virtually
unlimited.

For example, a recent use of the
“work backward” approach has, for
the first time, made it possible to
use powerful Alnico magnets to
supply uniform fields in equipment
like traveling wave tubes.

General Electric Magnet Engi-
neers have accumulated a wealth of
information on the problems of re-
designing for permanent magnets.
They will share their knowledge
with you at any stage of the magnet
design project.

For more information, or the serv-
ices of a G-E Magnet Engineer,
write: Magnetic Materials Section
of General Electric Company, 7806
N. Neff Street, Edmore, Michigan.

Progress /s Ovr Most Important Prodvct

GENERAL @B ELECTRIC
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Whichever -hp- oscilloscope
these new, time-saving

24

dc to 10 MC — $1,100.00

-hp- 150A/AR High Frequency Oscilloscope.

World’s premier hf oscilloscope. 24 direct-reading
sweep times; sweeps 0.02 usec/cm to 15 sec/cm. Uni-
versal automatic triggering wherein one preset condi-
tion insures optimum triggering. Plug-in amplifiers
for high gain or dual channel operation (see opposite

page). Cabinet (150A) $1,100.00. Rack (150AR)

$1,200.00.

-hp- 152B Dual Trace Differential
Amplifier

New plug-in amplifier providing differ-
ential input and dual traces electroni-
cally switched between A and Bchannels
at either 100 KC or on alternate sweeps.
Sensitivity range 0.05 v/cm to 50 v/cm,
input attenuator with 9 calibrated
ranges in 1-2-5-10 sequence and vernier.
$250.00.

‘cm to 50 v/cm; plus vernier. $125.00.

dc to 300 KC — $650.00
e -hp- 130A/BR Low Frequency

Oscilloscope.

Similar horiz. and vert. amplifiers; input cir-

cuits balanced on 6 most sensitive ranges. Single
ended input dc or ac coupled; direct reading,
needs no pre-amplifier with many transducers.
Brilliant, high resolution trace. Universal auto-
matic trigger. -hp- 130BR (rack) similar to
130A except includes x 5 magnifier for all
ranges which expands fastest sweep to 0.2 psec/

cm. 130A (cabinet) or 130BR (rack) $650.00.

e
s

._.‘ o ®

=
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-hp- 153A Very High Gain
Amplifier
New plug-in permitting -2p- 150A to be
used for many direct measurementsfrom
transducer without preamplification.
Pass band dc to 500 KC, sensitivity 1
mv/cm to 125 v/cm, balanced input on
the 6 most sensitive ranges. 15 calibrat-
ed ranges in 1-2-5-10 sequence, 1 mv/

)

o R

New amplifiers and accessories

T

J

-hp- 151 A High Gain
Amplifier

For either 150A or 150AR, high gain
unit with 5.0 mv/cm sensitivity, fre-
quency response dc to 10 MC. 12 cali-
brated ranges on 0.5, 1-2-5 sequence. 1
megohm input impedance with 27 puf
shunt. Pass band rise time 0.035 psec.
Has 2 BNC terminals. $200.00.

provides 6 different oscilloscopes!

)
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you choose, you get

convenience features...

immediate delivery; see
your -hp- rep now

direct reading, high
accuracy

universal automatic
triggering

color-coded controls,
simplest to use

“no-pre-amp” operation from

do to 200 KC — $435.00 many transducers

-hp- 120A/AR Industrial Oscilloscope. .
For lab or production line work, outstanding value hlgheSt performance!

and performance. Automatic trigger, 15 calibrated outstanding value
sweeps in 1-2-5 sequence, sweep speed range 1 psec/

cm to 0.5 sec/cm, x 5 sweep expansion all ranges,

automatic synchronizing on all internal or external

voltages, including line power. High sensitivity, cali-

brated vertical amplifiers, all power supplies regulat-

ed. 120AR rack mount instrument only 77 high. Ut-

most dependability; extra rugged construction. 120A

(cabinet) or 120AR (rack) $435.00.

increase convenience of your 150A

-hp- 115A Oscilloscope Testmobile
Most convenient mobile oscilloscope mounting. For 150A
Oscilloscopes but usable with other instruments. Rolls easily
on large 4” rubber-tired wheels. Extra-sturdy construction
| of 7/8" tube stock, gleaming chrome throughout. Oscillo-
i scope shelf tilts 30° in four 7-1/2° increments for better
' viewing. $80.00.

Data subject to change without notice. Prices f.0.b. factory.

-hp- AC-21C 50:1 Voltage
Divider Probe

A 50:1 divider with high 10 megohm
input impedance and low 2.5 puf input
capacitance. Convenient “pen” size for
maximum handling ease. Probe has dur-
able, attractive nylon barrel, alligator
clip contactor. $25.00..

HEWLETT-PACKARD COMPANY

4649A PAGE MILL ROAD ¢ PALO ALTO, CALIFORNIA, U.S.A,
CABLE "*HEWPACK'* * DAVENPORT 5-4451

FIELD ENGINEERS IN ALL PRINCIPAL AREAS

See your -hp- representative!
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. With

electric resetting
in 1/10th

of a second

Added Evidence
. that Everyone

Can Count on

28 CIRCLE 22 READERS SERVICE CARD

EW!
Veeder-Root

Panel-Mounted High Speed
Electrical Counters

These new Series 1591 Electrical Counters fill
the gap between standard and electronic counters for
industrial, data processing, or laboratory and scientific uses.
They’re designed for accuracy and long life at very high
speeds (rated at 3000 counts per minute, with extended
test-runs up to 6000 cpm).

And they have the unmatched convenience of instant
push-button resetting, either mechanically right on the machine
.pr electrically from a distance. Panel-groups of these
cournrters can be placed right in your office . . . and one button
can reset an entire panel. Counters feature large figures,
small size, low-wattage coils for continuous duty and other
V-R vantage points on which patents are pending.

These new and different counters are the latest evidence
that Veeder-Root design and development always keep
pace with modern counting requirements. Write for
specifications and prices.

VEEDER-ROOT

INCORPORATED
HARTFORD 2, CONNECTICUT
“® Hartford, Conn. + Greenville, 5. C. « Altoona, Pa. * Chicaga
New Yark ¢ Los Angeles ¢ San Francisca « Montreal
Offices and Agents in Principal Cities

April 25, 1958 — ELECTRONICS engineering editfion



Single New Rectifier Outperforms

Radio Receptor HCD Petti-Sel

12 full size
conventional

stacks!

*High current
density

Industrial Type Selenium Rectifiers

Produced by the improved new
vacuum process developed by
Siemens of West Germany and
now manufactured exclusively
by Radio Receptor in the U.S.

Smaller cell sizes
Lower voltage drop
No artificial barrier

Negligible aging with
an estimated life of
100,000 hours!

Radio and
Electronic Products
Since 1922

ELECTRONICS engineering edition — April 25, 1958

Because the exclusive Siemens vacuum process eliminates the
need of an artificial barrier layer, it is possible for Radio
Receptor to offer smaller cell sizes operating at high current
density, yet with lower voltage drop. In actual dimensions
this means that just one RRco. HCD rectifier measuring 8” x
16” x 25”, rated at 26V AC, 4500 amps DC, replaces twelve
usual stacks 6” x 714” x 10”.

RRco. Petti-Sel rectifiers do far more than save space. They
reduce assembly time, require fewer connections and cost
less per ampere. Their dependability has been proved for
years in European circuits and the outstanding electrical
characteristics are not even approached by other standard
cells available today. For further information please write
today to Section E-4R.

Semiconductor Division
RADIO RECEPTOR COMPANY, INC.
A Subsidiary of General Instrument Corporation
240 WYTHE AVENUE, BROOKLYN 11, N. Y. o EVergreen 8-6000

Radio Receptor products for Industry and Government:
Germanium and Silicon Diodes, Selenium Rectifiers, Thermatron Dielectric
Heating Generators and Presses, Communications, Radar and Navigation Equipment
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/ —————— > ATTENUATE

————————— TRANSMIT

MICROWAVE FERRITE CIRCULATOR...

RAYTHEON MINIATURIZED X-BAND ISOLATORS weigh as
little as 2.2 oz. For somewhat different requirements in
the lower frequency L-band, Raytheon recently introduced
the first high-power L-band isolator commercially available,

Excellence
in Electronics

30 CIRCLE 24 READERS SERVICE CARD

Compact C=band unit replaces gas-tube
duplexer; needs no external power.

System designers: This new circulator is lighter and more com-
pact than the differential phase-shift type unit and readily
replaces typical TR or ATR gas tubes in C-band microwave
transmission systems.

The Raytheon Model CCM1 weighs less than 5 lbs, and is less
than 6 inches long. Its permanent magnet design eliminates the
need for external drive power. The CCM1 reduces requirements
for filters and klystron isolation common to systems using
T-junction duplexers.

With Raytheon’s advanced microwave component designs like
this new C-band circulator, systems designers now have more
freedom than ever before to design compact lightweight pack-
ages. Other devices now available and in advanced stages of
development include isolators, both high and low power, ranging
from L-band to Ku-band; ferrite switches; modulators; and
side-band generators.

FOR COMPLETE FACTS or assistance T d
in solving your microwave ferrite = - @ A {}
component problems, simply write R

to the address below, outlining your - P I s
requirements.

¥

RAYTHEON MANUFACTURING COMPANY
Specilal Microwave Device Group
100 River Street, Waltham 654, Massachusetts
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GENERAL INSTRUMENT
SEMICONDUCTORS

Faniiaiia ssngdnuy ¥

important news for AIR FORCE contractors...

41/70/1//47/0
silicon rectifiers
designed to meet the NEW

SAF specification MIL-E-1/10

*
PIGTAIL TYPES

]N538 (USAF)
N340 v

]N547 (USAF)

* Do not confuse
these USAF types
with commergial
types having the
same numbers.

UITOMATIC

MANUFACTURING

AVAILABLE FOR IMMEDIATE DELIVERY
IN LARGE SCALE PRODUCTION QUANTITIES

General Instrument’s semiconductor manufacturing skill assures contractors
fast delivery of these spccial new pigtail type silicon rectifiers now covered
by this Air Force specification. AUTOMATIC’S outstanding group of USAF
type silicon rectifiers meets and often exceeds the rigorous MIL-E-1/1089
(USAF) specification — And expanded facilities permit us to deliver them
in quantity at prices that reflect volume production.

AUTOMATIC MANUFACTURING DivisioN also offers the industry’s most
complete line of silicon rectifiers for an extensive range of applications
including types for magnetic amplifiers, power supplies, D.C. blocking and
germanium replacement, as well as types for general purpose usc.

Would you like a set of our engineering data sheets? Pleasc write us today!

Maximum Values for AUTOMATIC Military Type Silicon Rectifiers
meeting MIL-E-1/1089 (USAF} Specification
DC Output DC Output X
Peak Current  Current Maximum MIL-E-1
Reverse @ 25°C. @ 150°C. Reverse Technical
Voltage  Ambient Ambient Current* Spec, Sheet
Type No. (VDC) (MA) (MA) (MA) Mounting No.
1N538 (USAF) 200 750 250 0.350 Pigtall 1089a
1N540 (USAF) 400 750 250 0.350 Pigtail 1089b
1IN547 (USAF) 600 750 250 0.350 Pigtail 1089¢

* Averaged over 1 cycle for inductive or resistive load with
rectifier operating at full rated current at 150° C. ambients.

AUTOMATIC MANUFACTURING
DIVISION OF GENERAL INSTRUMENT CORPORATION
65 GOUVERNEUR ST.. NEWARK 4, N. J.

MASS PRODUCERS OF
ELECTRONIC COMPONENTS




Fabricated by CDF: Near the presses that produced the Dilecto
laminates, these paper-base parts were machined to close tolerances
by CDF specialists . . . quickly, accurately, economically for the
purchasers. This is a random selection from the five grades
described in the table below.

CDF Dilecto’
paper-base laminates
for the workhorse
insulation jobs

For everyday mechanical-electrical parts that receive
tough punishment and must have excellent physical
and dielectric properties at low cost, the CDF phenolic
paper-base line is outstanding.

Economy. CDF paper-base grades machine readily into
intricate parts. Some are flame-retardant. Others are
especially adaptable for punching. All are economical
for the value delivered.

Fabrication Facilities. CDF has excellent and extensive
plastics-fabrication facilities for turning out finished
Dilecto parts to your specifications—better and more
economically than you can do it yourself. Save the time
and trouble of intricate fabrication by using CDF’s
specialized facilities.

See Sweet’s, Electronics Buyers’ Guide, and the other
directories for the phone number of the CDF sales
engineer nearest you. Or send us your print or problem
direct, and we’ll return a recommendation of the right
Dilecto grade for your need.

CDF makes Di-Clad® printed-circuit laminates, Diamond® Vulcanized
Fibre, CDF products of Teflont, flexible insulating tapes, Dilecto® lami-
nated plastics, Celoron® molded products, Micabond® mica products,
Spiral Tubing, Vuicoid®.

*Trademark of Continental-Diamond Fibre Corporation
1Du PPont trademark for its TFE-fluorocarbon resin

CONTINENTAL-DIAMOND FIBRE

/N .
A SUBSIDIARY OF THE I)IIUI{II COMPANY « NEWARK 16, DEL.

Typical Property Values—Dilecto Paper-Base Laminates in Sheet Form
| XX-13 FR
| X-13 XP-13 XX-13 (Fire-retardant) XXXP-28
(NEMA X) (NEMA P) (NEMA XX) (NEMA XX) (NEMA XXXP)
ROCKWELL HARDNESS 100 95 110 108 90
TENSILE STRENGTH Iw (1000 psi.) 20 ‘ 12 16 17 12
FLEXURAL STRENGTH Iw (1000 psi.) 27 16 7 20, 18
COMPRESSIVE STRENGTH (1000 psi.) 40 | 25 35 41 22
WATER ABSORPTION (% in 24 hrs.) 3.5 3.0 1.4 1.2 0.6
1/16" thickness
MAXIMUM CONTINUOUS OPERATING 120 120 120 120 120
TEMPERATURE (°C.)
DIFLECTRIC STRENGTH perp. to 800 800 650 700 800
lam. (VPM) B
DIELECTRIC STRENGTH parallel to 50 50 60 70 75
lam. (Kv.) }
DISSIPATION FACTOR at 1 mc, Cond. A 0.042 0.038 0.034 0.038 0.027
DIELECTRIC CONSTANT at 1 m¢, Cond. A 5.5 4.6 4.7 4.8 3.6
" ARC-RESISTANCE (seconds) 8 4 4 10 10
" INSULATION RESISTANCE (megohms) ' 100 100 1,000 1,000 600,000
ASTM D-257, Fig. 3
AIEE insulation class A A A A A
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There’s plenty of room at the top

. . . but there’s lots more room

T

at the bottom

L 3 — =

A=

b LT

Look around you. How many men do you see
at about your job level and income? Know them
pretty well, don’t you? Are they smarter than vou
are? Do they work any harder? Do they possess
some ‘“‘something” that you don’t have?

No, of course they don’t. And yet, five years from
now, some few of you are going to be lots closer
to the top of your company. There’s lots of room
up there — management needs able-brains as never
before. But, warning! There’s still lots more room
at the bottom!

Is there a shorter, surer route to that better job,
that bigger paycheck, that pride of achievement?
‘ , i . There is, but it’s no Easy Street. You still have to
i Vo supply the energy and effort. How? By digging in
1 zealously with a more intensive, regular reading of
the magazine you’re holding in your hand right
now. Look ahead, read shead, get ahead.

McGraw-Hill editors write it exclusively for you.
Nobody else. It’s all about you and your job and
your problems, Nothing else. News, fact, trends —
today’s tasks and tomorrow’s opportunities. As in-
spiring as it is informative. Reads lively. Keeps you
on your toes, Makes important people notice you.
What’s more — you’ll enjoy it . . . for it’s just about
as personal as any publication could ever hope to be.

MO A MO e

1
|

o

|

McGRAW-HILL SPECIALIZED PUBLICATIONS

The most interesting reading for the man
most interested in moving ahead
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its printed circuits in...

MULTIPLE PRINTED CIRCUITS showing laminated board using Revere Rolled Copper
with resist applied (left) and with circuit etched (right).

—_—

AT TOP YOU SEE back of printed circuit after dip
soldering, while below it are the electronic components
mounted and soldered ready for installation in one of
the RCA Victor Color Television sets,




B

REVERE ROLLED COPPER

CO O
TV
1 SETS

e mﬁ.‘%’*

e

In the type of color television set turned out by RCA Victor
there can be no margin for error. That is why RCA Victor
Engineers when they turned to printed circuits for their color
TV sets thoroughly tested the various materials available. Here
are the reasons they use Revere Rolled Copper:

1. Even the finest lines are comparatively frece from pits,
pinholes and other imperfections.

2. Thickness is consistently uniform without sacrifice of
conductivity, resulting in etching at better production
rates.

3. There are no peaks or valleys in its smooth, hard surface
of uniform density. This permits resist to clean off easily
because there are no pores to hold resist and cause trouble
when soldering.

4. Revere Rolled Copper is relatively free from oxidation as
it comes from the mill and is without lead inclusions. Has
longer shelf life without the need for a major cleaning
operation prior to soldering.

5. Its clean surface permits fluxes to wet readily.

6. In the automatic soldering operation it makes possible a
uniform solder coat, free of skips or bald spots.

REVERE COPPER AND BRASS
Founded by Panl Revere in 1801
230 Park Avenue, New York 17, N. Y.
Mills: Rome, N. Y.; Baltimore, Md.; Clinton and Joliet, 11l.; Detroit, Mich.; Los Angeles and Riverside, Calif.; New Bedford, Mass.;
Brooklyn, N. Y.; Newport, Ark.; Ft. Calboun, Neb. Sales Offices in Principal Cities, Distributors Everyiwhere.

And these are the very reasons why you should insist that
Revere Rolled Copper be specified by you when ordering
blanks from your laminator.

It is available in unlimited quantities in standard coils of
350 lbs. in widths up to 38" and in .0014, .0028 and .0042
gauges, weighing approximately 1 oz. and 2 oz. and 3 oz per
square foot or heavier if required. Many users have found that
because of its unique characteristics 1 oz. Revere Rolled Copper
can be used instcad of the 2 oz. required when other kinds of
copper are used, thus effecting still greater savings in material
cost. Revere Rolled Copper exceeds requirements of standard
specifications and meets Electrolytic Tough Pitch Copper
ASTM B5 specification for purity with 99.99, minimum.

Consult your laminator regarding the use of Revere Rolled
Copper for your printed circuits, or contact the Revere Repre-
sentative nearest you through the yellow pages of your local
telephone directory.

REVERIL DOES NO LAMINATING OF PRINTED CIRCUIT
BOARDS, MAKING ONLY THE ROLLED COPPER.

REVERE ROLLED COPPER CAN ALSO BE FURNISHED
ROLLED DOWN TO .0006 FOR COIL WINDING APPLI-
CATIONS.

INCORPORATED




All business is specialized

.« . and nothing specializes on your business like your business paper

Here’s a smart business man. He spends his time where
every sitzmark parks a prospect at his feet. It’s simple
sense: He specializes . . . and it pays!

Your business is specialized, too...and so is your
business paper. The time you spend with it pays. .. for
its editors are experts in your specialty. They scout the
field . . . report what’s good that’s new...find ideas
that worked . .. suggest methods to keep you a leap
ahead of competition,

The ad pages are as specialized as the editing. They,
too, tend strictly to business. .. your business. They
bring you data on new products, new materials . . .
gather in one place a raft of ideas on where-to-buy-what,
or how to make (or save) a dollar.

That’s help you can’t find concentrated into such quick
reading time anywhere else! It’s help that puts many a man
out front in his field, as a specialist who knows what’s
what today . . . sees what’s coming tomorrow. It’s simple
sense to read every page, every issue.

This business paper in your hand has a plus for you, because it's
a member of the Associated Business Publications. It's a paid
circulation paper that must earn its readership by its quality . ..
And it’s one of a leadership group of business papers that work
together to add new values, new usefulness, new ways to make the
time you give to your business paper still more profitable time.

A copy of this quick-reading, 8-page booklet is
yours for the asking. It contains many facts on the
benefits derived from your business paper and
tips on how to read more profitably. Write for the
“WHY and HOW booklet.” Room 2710.

McGRAW-HILL PUBLISHING COMPANY
330 West 42nd St,, New York 36, N. Y.

v,

One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS

-<— CIRCLE 29 READERS SERVICE CARD
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Custom designed cooling is our business at Ellis and Watts. For example, we have recently
engineered and built highly specialized equipment for the following applications:

B Liquid coolers for electronic components (bulletin 94)

m Cooling Klystrons with air to liquid heat exchangers (bulletin 95)

m Special units to cool airborne electronic gear (bulletin 99)

m Cooling equipment for huge complex electronic computers (bulletin 102)

m Electronic console and rack coolers (bulletin 105)

m Small portable field units to cool huts filled with electronic gear for missile ground support,
battlefield television, communications and radar (bulletin 106)

B Conditioning systems for Radome shelters (bulletin 108)

m Mobile cooling units for trailer-mounted electronic systems for missile and aircraft ground
support (bulletin 111).

m Units to cool automatic landing devices for carrier and land-based aircraft (bulletin 122)

W Cooling equipment for fixed or mobile flight training simulators (bulletin 124)

m Dewpoint control equipment for pressurized radar waveguides (bulletin 128)

These are but a few examples. On land (MIL-E-5272A), on the sea (MIL-E-16400B), in the air
(MIL-E-5400B) — even in outer space (MIL-E-8189A) — E-W specialized cooling equipment guaran-
tees the performance of your electronic systems, independent of environmental conditions, for
military or commercial applications.

If your project involves cooling . . . it's a job for Ellis and Watts. We are staffed with special-
ists who will analyze your requirements, submit a proposal, design and build equipment promptly
and to your complete satisfaction. Field installation and maintenance services available.

Ellis and Watts Products, Inc., Dept. E, Cincinnati 36, Ohio
Please send the following information:

r
|
i
I
[
= (] Bulletin 94 95 99 102 105 106 108 111 122 124 128 (circle numbers desired)
I [ Cooling load calculating Nomogram

= [ Booklet "“How to determine requirements for cooling electronic equipment”

|

|

i

i

|

|

i

|

i

ELLIS AND WATTS PRODUTS, NC.

Cincinnati 36, Ohio.
Designers and builders of MIL-AC Units
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.030" == 0.002
050" == 0.002

These new 50 mil O.D. cores are now available in
General Ceramics S-4, the material that has proven
so successful in such vitally important systems as
the SAGE computer. Switching time is less than
one microsecond with 550 ma full drive. At recom-
mended operating conditions, the “ONE” output
voltage is greater than 60 millivolts; the “ZERO”
output voltage is less than 6 millivolts. Cores are
provided in two quality levels, to .015 AQL and to
6.5 AQL. Dimensions are .050” 0.D., .030" I.D.

50 MIL O.D. Memory Cores
for Transistorized
High Speed Memories

and .015” in height, all with tolerances of = .002".
General Ceramics has designed and built special
equipment for core testing to insure that each unit
meets established electrical properties. 50 mil O.D.
cores are supplied in production quantities in two
quality levels. Parts are shipped according to MIL
Specification 105A to 0.015 AQL or 6.50 AQL. For
complete information on this core write General
Ceramics Corporation, Keasbey, New Jersey, for
Bulletin 326; address Dept. E.

GENERAL CERAMICS

Industrial Ceramics for Industrial Progress ... Since 1386

& & T &
; e .
")“ ' ..-. > .Q‘J i—‘—'«?\
S :
N# S £ -«
s .'&\ o , 4 i '
Q@) P &P S
\ P » Ve
. PRECISION MAGNETIC “ADVAC" HIGH SOLDERSEAL
FERRAMIC CORES STEATITES MEMORY PLANES TEMPERATURE SEALS TERMINALS

34
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MODEL CRM-20-AA-3M MODEL CAY-5-AA-1M

Designed to conform to MIL-T-27A, Grade 3, Class T, Designed te confarm to MIL-T-27A, Grade 1, Class T,
Life Expectancy X. Capacitor to JAN-C-25A. Life Expectancy X. Capacitor to JAN-C-25A.

fnput 100-130V, 60 cps, output 115V = 1%, 60 cps, input 100-330V, 50 cps, output 115V 1%, 60 cps,
**constant RMS’", at 2000VA. ‘‘constant average’* at SOOVA.

THESE HIGH-PERFORMANCE 60-CPS LINE VOLTAGE REGULATORS
ARE SPECIFICALLY DESIGNED TO MEET MILITARY SPECIFICATIONS!

1
[WPUT VOLTAGE: | TRANSIENT RESPONSE: CONSTRUCTION:

Standard ranges 100-130V. | Recovery time to the = 1% region (after Tubeless. No moving parts. Quiet opera-
(180-240V and 190-250V, 60 cps on spe- 10% line “‘step’” or 25% load “‘step’’) is tion. Advanced form of proven resonant-

cal order.) less than 35 milliseconds. saturation principle.

' POWER FACTOR: BAVEFORMS:

CUTPUT VOLTAGE: . Available in two modes of waveform be-
Standard (nominal) values 115V :;l:zttr:oer:zi;arln;tg&d) Approx. 85%, full ;\avio'::tkypg CA\{hoLtitgf“‘constantaveralge"
: , . -in :
(208 and 230V, 60 cps on special order.) oL LRI L ot O e
TOTAL REGULATION:
1

type CRM holds ‘‘constant RMS'' for heater
QOutput voltage held within 1% for worst

EFFICIENCY: 4l 10ad
Approx.85%, fullload, nominal input. FRE:]TJENaCrc:p REEE

possible combination of rated input

changes and 0-100% load variations.

OUTPUT POWER: ) Designed for constant-frequency use, but
Available in integral multiples of 500VA, will operate reasonably well over 58 to

up to 10KVA, single phase. 62 cps. Check factory for details

NJ CORPORATION
Electronic Development & Manufacturing

345 CARNEGIE AVENUE, KENILWORTH, NEW JERSEY Full data, prices

Competent Engineering Representation Everywhere

Write For Engineering Manual LR-101

N JE LEADS T HE P OWEHR SUPPLY FIELD
CIRCLE 33 READERS SERVICE CARD
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6 times enlargement

Ucinite
Miniature Banana Pins

Heavy resistance to torque is a big feature of Ucinite miniature banana
pins. The springs are mechanically riveted over and the large area
around the tip of the pin is bonded by solder.

Pins are available in a variety of types, for assembly by staking. . .
with nuts and washers . . . with soldered tails. . . with multiple plug-in
features. Springs are designed to fit .093 sockets.

Built to withstand rough usage, Ucinite miniature banana pins are
available in cadmium, silver or gold plate.

For further information, call your nearest United - Carr representative
or write directly to us.

Actual size

Specialists in

CINITE CO.

el : ELECTRICAL ASSEMBLIES,
Newtonville 60, Mass.

" ! ; RADI )
Division of United-Carr Fastener Corp. SLANDIIETAIESTIVE
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Ruggedized SRU-210 reflex klystron
for very high altitude application

Sperry developed the new SRU-210
reflex oscillator specifically to oper-
atereliably under the extremely severe
conditions encountered by high-alti-
tude aircraft and missiles. Its special
features make it just as useful, how-
ever, for ground radar and missile
test equipment.

The screw-type tuner, for example,
is ruggedized to operate at high alti-

ELECTRONICS engineering edition — April 25, 1958

tude without pressurization, and it
requires only 5 to 6 ounce-inches of
torque. Another important feature of
the SRU-210 is its insulated leads
which prevent high-altitude arc-over.
And, its cathode operates at Iower
temperatures which means the SRU-
210 requires less input power than
similar-type tubes.

Write or phone the nearest Sperry

district office for application data on
the new SRU-210 klystron.

ELECTRONIC 5UBE DIVISION

SF[anﬂ’lﬂﬂ'ﬂ/’[ COMPANY
Great Neck, New York

DIVISION OF SPERRY RAND CORPORATION

BROOKLYHN . CLEVELAND . NEW ORLEANS + (OS ANGELES »
SAN FRANCISCO + SEATTLE. IN CANADA: SPERRY GYROSCOPE
COMPANY OF CANACA, LTD., MONTRELAL, QUEEBEC.
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Vice President in charge
of throwing money away

It’s his job to get rid of the plant “waste.” And very often in the most expensive way
possible — by literally throwing it away.

We don’t know just how much money in various forms of precious metal waste is lost
annually by industry. Lost by dumping, by pumping or by being removed by a local
salvage operator.

Here, at Handy & Harman, we have actual case histories in which impressive amounts
of money in waste form were lost for years. That’s why we've included this check list of
various kinds of valuable waste. If your plant disposes of any of these materials (or
similar ones), it will pay you to investigate Handy & Harman’s refining service. Send a
trial lot to the Handy & Harman refinery nearest you for accurate evaluation. We offer
unsurpassed facilities and experience for complete recovery. If you’re not sure of the
value of waste you are throwing away, let us check a sample for you. You may dis-
cover an entirely new source of income. Write or call our Refining Division today.

Your NO.
HANDY & HARMAN
‘°.”.“?“’
1(/,‘ f\
38 CIRCLE 36 READERS SERVICE CARD

General Offices: 82 Fulton St., New York 38, N. Y.
DISTRIBUTORS IN PRINCIPAL CITIES

CHECK LIST FOR REFININGS

Plating Operations

Silver Plating Solutions

Gold Plating Solutions

Silver Precipitates, Sludges &
Sediments

Gold Precipitates, Sludges &
Sediments

Silver Coated Copper Wire &
Racks

Gold Coated Copper Wire &
Racks

Filter Pads

Silver Anode Ends

Silver Tank Scrapings

Production Operations

Silver Turnings, Chips, Shavings
Silver on Steel Bearings
Silver Steel Turnings
Silver Blanking Scrap, Stampings,
Strip, Wire
Silver Grindings
Silver Copper Scrap
Silver Powder Mixtures
Silver Screen Scrap
Silver Solder Scrap
Silver Brazing Alloy Scrap
Silver Contact Scrap
Silver & Gold Bi-Metal Scrap
Silver on Steel, Tungsten,
Moly Scrap
Rejected Precious Metal Parts

X-Ray Laboratory

Silver Hypo Solutions
X-Ray Film
Electrolytic Silver

Miscellaneous

Silver Paint Waste, Wipe Rags,
Paper, Cans

Silver & Gold on Plastics, Ceram-
ics, Glass, Mica, Quartz, etc.

Silver & Gold on Moly, Tungsten,
Wire

Platinum-Bearing Material

Mirror Solutions — Silver Nitrate

Silver Chemicals

Refining Plants &
Collecting Stations:

Bridgeport 1, Conn.
Chicago 22, lll.—
1900 W. Kinzie Street
Los Angeles 63, Calif.—
3625 Medford Street
New York 38, N.Y.—82 Fulton St.
Providence 3, R.|.—
425 Richmond Street
Toronto 2B —141 John Street

Source of Supply and Authority on Brazing Alloys o wunwm

HANDY & HARMAN

ATLANTA, GA
BRIDGEPORT, CONN
PROVIDENCE, R &
CHICAGO, it
CLEVELAND, OMIO
DETROIT, MiCH

LOS ANGELES, CALP
OAKLAND, CALF
(ORONIO, CANADA
MONTREAL CARATA
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FREQUENCY - C.P.5.
Eimac ceramic 4CX300A undergoing 20G vibration at 20 to 2000 cycles per second.

Third in a series describing the advantages of ceramics
in electron tubes. Previously discussed: impact and heat.

Surviving Vibration
is an Eimac Ceramic Tube Extra

High reliability in severe environments is an important vacuum
tube requirement in many aeronautical applications. An im:
portant aspect of this reliability is a tube's ability to operate
under extreme vibration without envelope damage, introducing
noise or developing interelectrode short circuits. Eimac ceramic
design incorporates many advanced features that improve tube
performance under these conditions.

In the illustration an Eimac ceramic 4CX300A, 300 watt tetrode,
is being operated in a circuit while undergoing 20G vibration
at 20 to 2000 cycles per second. The exceptionally low noise
level, produced under these conditions shown in the graph

.

above, remains less than 1% of normal signal over the entire
test range.

Other advantages of Eimac ceramic tubes are: resistance to
damage by shock or high temperature; compactness without
sacrifice of power; ability to withstand rigorous processing
techniques that lead to high tube reliability, uniformity and
longevity.

In its new line of ceramic tubes, Eimac has the answer for the
aeronavtical engineer who needs a tube that will deliver full
output under extreme environment.

Write our Application Engineering Department for a copy of the
—
£= new explanatory booklet “Advantages of Ceramics in Electron Tubes”

EITEL-McCULLOUGH, INC.

C A L

S A N B R U N O

F O R N | A

Sc'mdc 70"&4( with Ceramic Tubes that can take it

PRODUCTS DESIGNED AND MANUFACTURED BY EIMAC

Negative Grid Tubes
Reflex and Amplifier Klystrons
Ceramic Receiving Tubes

Vacuum Tube Accessories
Vacuum Switches
Vacuum Pumps

Includes the most extensive line of ceramic electron tubes
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JOB HE HOL.DS

TEHLE
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NEVER EXISTED BEFOREK

It takes a wizard to test a wizard

Hughes Electronic Systems are so advanced that
only cqually advanced test equipment can insure
their operational reliability.

To develop and build these test “wizards” calls
for a new kind of clectronic engineer.

He must act as a connecting link between the-
ory and application. To do this, he gathers all per-
tinent information concerning the capabilitics
designed into the system.

At the same time, he accumulates an intimate
knowledge of the system’s performance in the

field.

In this way the Test Development Engincer
can perfect. complex cquipment—Ilike the test
device at left—which insures “built-in reliability”

Basic materials research in the Semiconductor Division of Hughes
Products opens wide new areas of applications. Other areas of this
commercial clectronics activity include clectron tubes and industrial
systems and controls.

Creating a new iworld with ELECTRONICS

This kind of close liaison between Research,
Development, Manufacture and Ficld Evaluation
is typical of all Hughes activitics. You'll find it in
the development and manufacture of radar warn-
ing systems . . . in guided mussiles and commer-
cial electronics products. The diversity of activity
assurcs prospective employees the opportunity to
build a rewarding carecr.

New commercial and military contracts have created an inmediate
need for engineers in the following areas:
Circuit Design Systems Analysis
Reliability Field Engineering
Communications Semiconductor Applications
Microwaves Semiconductor Sales

Write, briefly outlining your experience, fo Mr. Phil N. Scheid,
Hughes General Offices, Bldg. 17-V, Culver City, California.

Research & Development of complex Hughes electronics armament
systems is performed by the R&D Laboratories in Culver City.
Embracing every advanced phase of electronics, this activity is pre-
eminent in establishing new clectronics frontiers.

HUGHES AIRCRAFT COMPANY
Culver City, El Segundo,

Fulierton, Los Angeles, California
Tucson, Arizona
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if it’'s worth
engineers’ time...

...it's worth
engineered wire

6 GOOD REASONS

WHY BELDSOL LOWERS WINDING COSTS
with improved quality
both fine and heavy sizes

1 Rapid Solderability {2-5 Seconds at 750F).

2 Extremely Tough Film Coating.

3 Outstanding Windability.

4 High Voltage Breakdown.

5 Excellent Continuity of Insulation (Mercury Test).
6 High Insulation Resistance.

7-M

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

Magnet Wire o Lead Wire o Power Supply Cords, Cord Sets and Portable Cord e« Aircraft Wires
Welding Cable « Electrical Household Cords « Electronic Wires o Automotive Wire and Cable

CIRCLE 40 READERS SERVICE CARD April 25, 1958 — ELECTRONICS engineering edition
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’Pﬂﬂlﬂlﬁlma | ..BURROUGHS
BEAM SWITCHING TUBES%\

CUSTOMERS /’
Over 750 manufacturers have /

purchased Beam Switching

—— CONSTANT CURRENT OUTPUT
AUTOMATIC BEAM FORMING —— \ __ HIGH IMPEDANCE

Tubes. AND LOCKING SPADE SWITCHING GRID
RELIABILITY
Shock 375 g
Temperature -60° to + 150°C
Vibration to 20 g
Speed to- 20 mc
Life to 50,000 hours
Power min. input - useful output
COST ; N . CATHODE —

One Beam Switching Tube may re-
place as many as 4-6-10-20-or more
tubes, transistors, and their
associated components.

CROSS-SECTION OF BEAM SWITCHING TUBE
SHOWING BEAM FORMED

VERSATILITY

Compatable with tubes, transistors,
cores, thyratrons, relays, Nixie numerical
indicator 6844, and other devices.

APPLICATIONS

Wherever there is
electronic_distribution or switching - i.e.:

Counting, Telemetering, Frequency L :
Dividing, Timing, Sampling, Q;«
Coding, Matrixing, - ,'5; 9

or Controlling

Tubes to purroughs Corporation
- .“l"/"]aﬂhﬁg NOW AVAILABLE 7 TUBE TYPES

Write for further information on all tube types.
A NOTHER ELECTRONIC CONTRIBUTION BY

Burroughs ‘Corporation
ELECTRON IP(Iiinﬁe’;'Nju-lesi DIVISION
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‘“ADVERTISING o ‘ES THE GAP
BETWEEN
PRODUCT DEVELOPMENT AND SALES”

EE—

“Speed is the key to success in our industry,” states Nelson Havill,
General Sales Manager of Potter & Brumfield, subsidiary of American
Machine & Foundry Company. “With demand for new and more com- o i
plex relays expanding daily, we must constantly design new and superior
structures. Equally important, we must keep more than 150,000 engi-
neers, designers and buyers informed of our progress. To do this, we
depend on business magazines. Undoubtedly, advertising in leading busi-
ness publications reduces the time between product development and

sales to a profitable minimum.”

IF WHAT YOU MAKE OR SELL is bought by business, you can
“mechanize’ your selling by concentrating your advertising in the one or
more McGraw-Hill publications serving your markets. Through ‘““mecha-
nized selling,” you reach your most important prospects ... create
interest and preference for your brand . .. keep them sold. In addition,
you will give your sales representatives more time to concentrate on
making specific proposals and closing sales.

McGRAW-HILL PUBLICATIONS

RIS

Y

QBD McGraw-Hill Publishing Company, Incorporated
330 West 42nd Street, New York 36, N. Y.

2 2
Y
DR
it

by
Curat

r
6 STEPS TO
SUCCESSFUL |
SELLING ' s
Phierse © ‘h‘:éf CUSTOMERS
' SOLD
AROUSE PRE?E:& | PROPOSAL | ORDER
‘MAKE CONTACT]  INTEREST
MORE ADVERTISING HERE MEANS MORE SALES TIME HERE

l
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Mr. Havill is shown holding one of P&B’s newest micro-miniature relays. The
Princeton, Indiana, company manufactures nearly 60 different relay types.

ELECTRONICS engineering edition — April 25, 1958




QUICKLY INSTALLED
SOUTHCO CAPTIVE
PANEL SCREWS END
MISALIGNMENT
PROBLEM. ..

SELECT CLOSURE HARDWARE TO IMPROVE
UTILITY, APPEARANCE, AND TO LOWER COST

PRE-ASSEMBLED
PAWL ADJUSTS TO
DESIRED THICKNESS
AND PRESSURE

=

A’;%ﬁ
= ‘ ﬂ
%E;:m \ N

Simplicity of design contributes to
clean, distinctive appearance and fast,
low-cost installation. Stand-off is
slipped into panel hole and secured by
flaring. Screw is passed through stand-
off and made captive by vinyl o-ring.

“Floating” screw design eliminates
costly close tolerance manufacture and
permits easy engagement regardless of
panel distortion encountered under
adverse use conditions.

SCREW STAND-OFF RET::(LNG
SPECIFICATIONS

Material: Screw is brass, chrome plated;
can be supplied in stainless steel.
O-ring is vinyl plastic.

Overall length of screw: 13"
Depth of screw head: 14"

Sizes:
SCREW HEAD DIAMETER THREAD SIZE
AL V4-20
s Y4-20, 12-24
76" 10-24,10-32

Length of thread: %"

Screw head is supplied plain, as
shown, or slotted for screw driver.

N

BLIND I ¥ TURN lADJ. PAWLI DOOR
RIVETS FASTENERS | FASTENERS

46 CIRCLE 44 READERS SERVICE CARD

This neat, compact Southco panel and
door fastener is supplied assembled, re-
quires but two rivets or bolts for low cost
installation. It is available in three mod-
els—large, intermediate and midget.

The unique feature of Southco Pawl
Fasteners is the fact that, by merely
turning the knob, the pawl is adjusted
to a wide range of frame thicknesses.
This assures a tight grip without pre-
cision setting regardless of variations
in frame or door dimensions or changes
that are produced by wear or warping
of sheets.

Pressure exerted by the pawl on the
frame is controlled in the same way, by
merely turning the knob. Against
gasketed frames, pressure can be easily
applied to compress the gasket.

SPECIFICATIONS
Knob: Cadmium or chromium plated
steel.
Head Styles: Protruding ribbed or knurled
knob; flush screw driver
slotted for large size only.

LARGE INTERMEDIATE | MIDGET

Knob diameter %" %" 14,1

Total width 214" 134" 1%"

Total height 136" A 35,
Back af panel

depth 1234, 11,0 A

Knob length 14" (EAL Yot

'9..i=.BC.............................‘..........,...............................0.‘

#0600 0000000

FAST, HAMMER-
DRIVEN BLIND RIVETS
CUT INSTALLATION

TIME
o gl
|~ |~

You “hit-the-pin’’ and the rivet’s in.
No special tools to limit production or
require maintenance, no bucking, no
finishing. For blind or open applica-
tions, Southco Drive Rivets save time,
reduce costs.

Automatic “pull-up” action assures
uniform, tight grip.

Southco Rivets are madeof aluminum
or cadmium plated steel with cadmium
plated or stainless steel pins. Diameters
are from '4" to 14", grip range is from
" o %"

Increased widespread use is due to
low installed cost and elimination of
down time and maintenance associated
with fasteners requiring special tools.

FREE!

Fastener
Handbook

Send for your free copy of
Handbook No. 7, just released.
Gives complete data for de-
signers on these and many other
specialty fasteners. 52 pages, in
two colors.

Write on your letterhead
to Southco Division, South
Chester Corporation, 233
Industrial Highway, Lester,
Pa.

RETAINING
LATCHES SPRINGS NUTS
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The uniqueness of the new NAV_"AC en route navigatior
and instrument landing system by Stromberg-Carlson is ir.
its combination of functior:al maduales.

The NAVTAC equipment is an assembly designad to pro-
vide high-performance aircra™d w.th the TACAN mnaviga
tional aid, plus marker beacom receiver, glide slope anc
runway localizer for instrument lar.ding sizaations.

The entire system is packaged ia a compact unit enly 5
high, 1014” wide, 22” deer, ar.d we:ghing only 47.5 lbs. In-
dividual modules can be separazad cp to distances of several
feet without any adverse effect or. performance.

The equipment is designed to meet the rigarous environ-

A DIVISION

1464 N,

NAVTAC: “Pipeline” to a happy landing

STROMBERG-CARLSON

OF GENERAL DYMAMICS

GOODMAN STREET

ment of th2 high-performance aircraft of today and tomor-
rcw. Its cperating embient temperature range is —60 to
+ 125 deg=zes C. at altitudes up to 70,000 feet. Widespread
us2 of semiconductors in the ILS receivers and TACAN cir-
cLitry means high reliability, small size and low power con-
stmption.

Ircluded in the design is the capability of performing
ccmplete —reflight confidence tests with the use of a small
auxiliary -=st set.

Comples2 technical details on the NAVTAC system are
available on request.

There is nosking finer taan a Stromberg-Carlson®

CORPORATION

9 gl 3
« ROCHESTER 3, N. Y. %,.5

Electronic and communication products for home, industry and defense
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VHF Transistors!
First From

es)

New ofamily of Micro 'Alloy
Diffused-hase Transistors (MADT)*

fub (me gacycl

’ Rise, Storage, Fall Time in Low mysec Range

- @ Hiigh Oscillator efficiency at 200 mes
u%i“ _ @ Amplifier gains of 10 db at 200 mes
= Here is a major breakthrough in the
maNREREES e e L ey o
S — sain,high fodusney ammpiihons: Lgh otec

MADT FAMILY APPLICA

computers; high gain, wideband amplifiers
Oscillator Class of Use

Power Shcienc and other critical high frequency circuitry.

Gain

: mpli- . .
. “ b5% at 100 05"‘“%20{3(!)1(}1;5 MADT’s are available to various volt-
TYPE 1({ (;})b s | mcs (min) fier ]
(min)

) ey age and frequency specifications for design
b 5% at 20!(1) oscillato
mi

%00 mcs of high performance transistorized equip-
mcs : ox); ment through the entire VHF and part of

~owiteh typical t, =12 13”88106 g}g;n) n the UHF spectrum. These transistors

Ultra high-spee (132 max.); te = é m‘{iﬁg; turnoff. range in f,,, from 250 mc to as high as
2N501 fan Z wx?t‘ﬁe:\;rrent gain of 10 and VO
circuy

oplifier £ 1000 mc. MADT gains are typically 10
T - ampiie db at 200 mc and greater than 16 db at
m 200 mcs amplifier 5100 mc. A low cost general purpose unit
2N5021 to 100 mcs is available which will deliver typically
00 mes(moin. ieh gain 18 db at 50 mc and 32 db at 10 mc.
2N503{ ; hig lifier
46 db at IF amphli®t
m 455 KC

Make Philco your prime source of information
for high frequency transistor applications.
35 V. ¢ 30 Case).
wn as JETEC -

2N500

2N504 AT )
— ge ratingd b
* A”(‘L]z}‘j’hll')g(}mh%o};aéase (widgly kne
i In

——

Write to Lansdale Tube Company, Division of
Philco Corporation, Lansdale, Pa., Dept. E-458

*Trademark Philco Corporation for Micro Alloy Diffu: od-base Transistor

as!ls,
?

PHILCO. CORPORATION ~ = °

LANSDALE TUBE COMPANY DIVISION ' .
LANSDALE, PENNSYLVANIA %
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Ferrite Radiators Shrink
Missile Antenna Systems

Procedure for predicting approximate radiation pattern for ferrite elements

in a microwave antenna system uses random-balance technique. Results indi-
cate that directivity property of ferrite elements permits ferrite arrays to
provide half-power beam widths and side-lobe characteristics equal to those
obtained with large conventional antenna systems. Gain of these ferrite

arrays generally exceeds that of paraboloidal reflectors

By H. C. HANKS, JR.,

The Martin Company, Baltimore, Maryland

NTENNAS used in propagating

microwave energy generally
have directive radiating character-
istics—their patterns taking the
form of either fan or pencil beams.
The flared portion of a fan beam,
representing a cosecant squared or
similar type distribution, is nor-
mally generated using paraboloidal
reflectors and slot arrays. Pencil
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DIAMETER OF ROD
FREE-SPACE WAVELENGTH

FIG. 1—Effective wavelengths plotted as
function of ferrite rod diameter. Curve ap-
proaches the factor Ve asymptotically as
diameter increases
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beams, however, are generated us-
ing radiating elements in arrays.

Metallic elements were employed
as radiators until 1956 when fer-
rite elements were introduced.’
This article discusses the charac-
teristics of ferrite elements used
as single and multiple pencil beam
radiators.

Preliminary Considerations

In designing antenna arrays,
both the array constant and the
characteristics of each single ele-
ment must be known. Since a fer-
rite rod can be considered as a di-
electric antenna, the factors which
determine the rod’s radiating char-
acteristics are its permeability and
permittivity. Thus, if a ferrite rod
has the same permeability-permit-
tivity product as a dielectric rod
and their diameters are equal, the
radiation patterns will be identical.
In this article, ferromagnetic

Two ten-element ferrite arrays mounted
in ogive section of nose of a guided mis-
sile give idea of relative size

[N

p—_

{.

F-
b
B—

Ten-element ferrite array. This design
was used to generate azimuth radiation
pattern shown in Fig. 6
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FIG. 2—Half-power beam width plotted
as a function of the number of elements
and spacing between elements. Elements
were linear, phased uniformly and
generated equal-amplitude patterns

properties of the ferrite material
are not used to explain unusual
radiation characteristics.

Until now, all theoretical analy-
sis has failed to predict the com-
plete pattern for a ferrite or di-
electric rod. The main beam of a
dielectric rod can be predicted with
sufficient acecuracy using Kiely’s

equation®:
E, f,. . L
y { (I\—l)sm-—}\—[; (K — cos8)/

(K —cos#)sin: 7;1: (K- 1)}(‘()5(1:: sin(?)(l)
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FIG. 4—Diffraction pattern for single fer.
rite and single slot element. Slot curve
is shown for 76-deg half-power beam
width; ferrite rod is shown for 28-deg
half-power beam width

where d is the diameter of the rod,
A is the wavelength in the dielec-
tric, A, is the free-space wavelength,
and e is the relative dielectric con-
stant of the rod. This equation
does not give an accurate represen-
tation of the amplitude or position
of the side-lobe structure.
Equation 1 was developed by
considering a ferrite rod as two
diametrically opposed lines each of
which is composed of arravs of
point sources. Since each line of
point sources becomes an end-fire
array, the ferrite rod essentially
consists of two end-fire arrays.
As the r-f energy travels along
the ferrite rod, the magnitude of
the energy decreases. If the rod is
sufficiently long, there will be no
energy at the end of the rod and
no standing waves will be set up.
This phenomenon causes the rod
to radiate in a manner similar to
that of a traveling-wave antenna.
The ferrite or dielectric rod acts
as a leaky wave guide since the
rod has a number of isotropic radi-

Table I—Comparison of Ferrite

Arrays and Reflector-Type An-
tennas at 10 Kmc

o]
O 10 20 30 40 50 60 70 80 90

AZIMUTH WIDTH IN DEGREES

FIG. 3—Diffraction pattern of an iso-
tropic four-element array. Half-power
beam width was 11 deg. Elements were
phased uniformly and spaced 1.4\, apart,
and generated equal-amplitude patterns

50

Beam } Ferrod Reflector
width in array size
degrees size

0.1 15.3 ft 64 ft
0.2 22.6 ft 32 ft
0.5 9 ft 12.8 ft
1 54.4 in. 77  in.
3 18.1 in. 25.7 in.
5 | 11  in. 15 .4 in.
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FIG. 5—Diffraction pattern for four-ele-
ment linear array. Half-power beam
width was 10 deg. Elements were phased
uniformly and spaced 1.4\, apart, and
generated patterns of equal amplitude

ators along its surface. Such an
array of isotropic radiators has a
major lobe along its axis when the
spacing and phasing are equal.
By having the phase difference
greater than the spacing, a pattern
of increased directivity results.
However, if the phase difference
becomes too great, the main lobe
pattern will degenerate—that is,
the magnitude of the side lobes
will approach that of the main lobe.

Factors Controlling Radiation

Desired radiating characteristics
can be produced by varying the
parameters of the ferrite rod. The
radiating pattern of a single fer-
rite rod is primarily a function of
the dielectric constant of the fer-
rite and the diameter, length and
shape of the rod.

The diameter and length control
the phase variation along the sur-
face of the rod. The ratio of the
wavelength of the ferrite rod to
the wavelength in free space when
taken as a function of rod diameter
is shown in Fig. 1. To prevent de-
generation of the radiation pat-
tern, it is necessary that the di-
ameter be kept small enough to
maintain a relative wavelength
greater than 90 percent.

Beam width of the ferrite rod
radiation pattern varies inversely
with the length of the rod. Since
the energy in the rod decreases
along its length, there is a practical
limit to the length of a ferrite
radiator.

Because the ferrite rod is basic-
ally a traveling-wave antenna, it

1958 — ELECTRONICS engineering edition
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FIG. 6—Diffraction pattern for isotropic
ten-element array. Half-power beam
width was 3.6 deq. Elements were phased
uniformly and spaced A\, apart, and gen-
erated patterns of equal amplitude

is desirable to eliminate standing
waves. The abrupt discontinuity at
the free end of the ferrite rod
causes a mismatch in transferring
energy into free space. The effect
of this discontinuity can be over-
come by tapering the rod along its
length to a diameter which no
longer permits retention of energy.

Tapering of the rod also offers
the advantage of controlling the
side-lobe level. Sufficient tapering
can eliminate the side lobes alto-
gether. When this occurs, how-
ever, the beam width of the main
lobe increases. It is also possible
to control the side lobes to a limited
degree by changing the ground-
plane configuration.

Spacing and Phasing

When using a ferrite rod in an
array, it is not necessary to elimi-
nate the element side lobes if they
are located at a suitable angle.

Four of the ground planes used to deter-
mine affect of ground plane configuration
on radiation pattern. Shape of ground
plane controlled side-lobe pattern

ELECTRONICS engineering edition — April 25,
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FIG. 7—Comparison of diffraction pat-
terns of 10-element arrays. Actua dil-
fraction pattern of ferrite rod is siper-
imposed on theoretical diffraction pat-
terns for a ferrite rod and slot

The first thing to consider iz the
pattern produced by an arrvay of
isotropiec radiators having the

same spacing and phasing as that
desired for the ferrite elem>ants.
Standard array equations were
selected and subsequently pro-
grammed for solution on an elec-
tronic computer.

Effect of varying the spacirg of
isotropic elements in a linear array
is shown in Fig. 2. Since mary of
the linear arrays investigated used
a spacing of 1.4\, the diffraction
for isotropic elements having this
particular spacing are discussed
here. Also, the effects of using fer-
rite and slot elements are con-
sidered.

The diffraction pattern fcr a
four-element array is showr in
Fig. 3. At approximately 45 d:g a
major side lobe can he seen which
is equal in amplitude to the riain
lobe.

The pattern for a single feirite
element and a4 slot element are
shown in Fig. 4. Near the zero deg
point, the patterns have nearly the
same amplitudes on a normalized
basis. At 45 deg, however, the fer-
rite element is more than 40 db
below the peak while the slo- is
less than 7 db down.

Diffraction Patterns

Multiplication of the single ele-
ment pattern by the array patrern
results in patterns which have ap-
proximately the same beam wi lth.
This is shown in Fig.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>