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IPUY MODEL b
EWLETT PACKAR
PALO ALTO OALIFONEA

)

FIER
AC AMPL 466A

®©

Approximately actual size

This 3 1bs. of transistorized
new AC amplifier gives you 20
or 40 db gain, increases scope
or VIVM sensitivity 10 or 100!

This new & 466A AC Amplifier is just 4”
high, 6” wide and 6” deep. Yet it can become
one of the most helpful instruments on your
bench, or in the field. It is ac or battery pow-
ered; battery operation gives you hum-free
performance and easy portability. Response
is flat within approximately 14 db over the
broad range of 10 cps to 1 MC, distortion is

Gain: 20 and 40 db, 0.2 db at 1000 cps.
Frequency

Response: +0.5 db 10 cps to 1 MC.

Output Voltage: 1.5 v rms across 1500 ohms.
Noise: 75 uv rms referred to input,

100,000 ohm source.

Input Impedance: 1 megohm shunted by 25 uuf.

Specifications

Data subiect to change without notice.

less than 1%, and gain is stabilized by sub-
stantial negative feedback to virtually elimi-
nate effects of transistor characteristics and
environment.

For a demonstration on your laboratory or
field application, call your & representative
or write direct.

Approximately 50 chms.

Less than 1%, 10 to 100,000 cps.

12 radio type mercury cells; battery
life about 160 hours; or ac line
power.

614~ wide, 4” high, 614” deep.
Weight: approx. 3 Ibs.

$150.00 f.0.b. factory.

Output Impedance:
Distortion:
Power:

Dimensions:

Price:

HEWLETT-PACKARD COMPANY

1027A Page Mill Road, Palo Alto, California, U.S.A.
Cable "HEWPACK'' * DAvenport 5-4451

&)

HEWLETT-PACKARD S.A.

Rue du Vieux Billard No. 1, Geneva, Switzerland
Cable "HEWPACKSA" « Tel. No. (022) 26. 43. 36

Field Representatives in all principal areas
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GAIN (DB)

&

AC AMPLIFIER

MODEL

OUTPUT
466A
EWLETT PACKARD P

Approximately actual size

This &4 1lbs. of transistorized
new AC amplifier gives you 20
or 40 db gain, increases scope
or VIVM sensitivity 10 or 100!

This new & 466A AC Amplifier is just 4”
high, 6” wide and 6 deep. Yet it can become
one of the most helpful instruments on your
bench, or in the field. It is ac or battery pow-
ered; battery operation gives you hum-free
performance and easy portability. Response
is flat within approximately 14 db over the
broad range of 10 cps to 1 MC, distortion is

Gain: 20 and 40 db, +0.2 db at 1000 cps.
Frequency

Response: +0.5 db 10 cps to 1 MC.

Output Voltage: 1.5 v rms across 1500 ohms.
Noise: 75 uv rms referred to input,

100,000 ohm source.

Input Impedance: 1 megohm shunted by 25 uuf.

Specifications

Data subiect to change without notice.

less than 1%, and gain is stabilized by sub-
stantial negative feedback to virtually elimi-
nate effects of transistor characteristics and
environment.

For a demonstration on your laboratory or
field application, call your & representative
or write direct.

Output Impedance:
Distortion:

Approximately 50 ohms.
Less than 1%, 10 to 100,000 cps.

Power: 12 radio type mercury cells; battery
life about 160 hours; or ac line
power.

Dimensions: 614" wide, 4” high, 614” deep.
Weight: approx. 3 Ibs.

Price: $150.00 f.0.b. factory.

HEWLETT-PACKARD COMPANY
1027 A Page Mill Road, Palo Alto, California, U.S.A.
Cable “HEWPACK" * DAvenport 5-4451

&

HEWLETT-PACKARD S.A.
Rue du Vieux Billard No. 1, Geneva, Switzerland
Cable “"HEWPACKSA™ « Tel. No. (022) 26. 43. 36

Field Representatives in all principal areas
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new economy adding machine by q d d O . x

economy priced to save you money——continuous-duty design for
long trouble-free service—interlocked keyboard——direct-action
function keys—direct subtract—repeat add and subtract—7/8 cap.
“addo-x" stands for a family of versatile adding-calculating ma-
chines——backed by nation-wide service and repair parts facilities

see your dealer or write: “addo-x" 300 Park Avenue, New York 22
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Centgalab

CERAMIC CAPACITORS
FOR SEMI-CONDUCTOR
CIRCUITS

' COST

UP TO

407,

LESS

THAN PAPERS OR
ELECTROLYTICS

.290"

-

S e

ELECTRONICS * APRIL 1, 1960

290"

These are Ultra-Kaps*—
ultra-miniature ceramic ca-
pacitors for any low voltage
use requiring extremely high
capacities, low power factor
and small size,.

Ultra-Kaps have excellent
stability from —55°C to
+85°C ... and there has
never been a case of elec-
trical failure among the mil-
lions of them now in the
field. ‘

SPECIFICATIONS

10 VDCW Ultra-Kaps
Capacitance Range. .. .... .05 to .47 mfd. |
Sizes............... .290" to .840" diam.
TN CKNESSiaTlE. . M B - oo eielofe oo 156
Power Factorat1 KC.............. 10%

3 VDCW Ultra-Kaps

Capacitance Range. ...... .02 to 2.2 mfd.
SIZeS 1 . ol k & .125" to .840" diam.
Thickness.. ............cocooone A56§
Power Factorat 1 KC............... 3%

For complete technical data write
for Bulletins EP-594R and b
EP-746 or contact your
CENTRALAB representative.

The Electronics Div. of Globe-Union Inc.
914D E. Keefe Ave. * Milwaukee 1, Wis.
In Canada: P. O. Box 400, Ajax, Ontario

*Trademork
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electronics CROSSTALK . ..

April 1, 1960 Vol. 33, No. 14
ﬂBp OUR 30TH ANNIVERSARY. It wasn’t the only by-line in the book,
back there in April, 1930. But it was the first. And it was prominent:

Member ABP and ABC Thomas A. Edison. .

o i T The opening article in this magazine’s first issue was headlined
ICSIRURERS GUIDE, oxil RERERENCE Losal “The Future Service of Electronics to Mankind.” Along x_vi.th it were
in mid-July as part of the subscription, by Mec- pieces by Lee De Forest, J. Ambrose Fleming and R. A. Millikan. The
S{rgw-ﬁnll(g‘;glilsggf F(Eom;')iany, Inc., James H. McGraw-Hill publication ELECTRONICS was a reality, pionecring a

C! A4 - n . .

- ‘ _°" < i new and strange word. Six months before, Wall Street had crashed.
§’§€;’f"’.&cazrﬂf,'?ﬂ'ﬁ'f Building, 330 W 42 St New But the magazine’s eye was on tubes, not ticker tapes.
gg".r.2'93%;,?':)'.,|v§ro'a'.‘§£§§f'°,:_{'.{3,?f°'., E,_','"%}?“':’" ~°:'_‘"' In the first issue pains were taken to point out important charac-
or ‘change of address. o subseriptions teristics of the pentode tube, then just coming over the horizon. In
OFFICERS OF THE PUBLICATIONS DIVI- the news section mention was made of a new set of equations from
?‘!?N: gel'lson F'; T“"ﬂ% Pé*‘sifiem\ip 51;)0"031 Prof. Einstein, still in Berlin, relating gravitation and magnetism.

sher, aklace . raendly, Senior ice Tes)- . . .
dents; John R. Callaham. Vice President and When it started, EL.ECTI-ZONICS was “_a paper devoted to the design,
Editorial Director: Joseph H. Allen. Vice Presi- manufacture and application of all things using a radio tube or an
dent and Director of Advertising Sales; A. R. electric eye.” Electronics, the industry, was largely radio. Since then
Venezian, Vice President and Circulation Coor- 5 R 3 . .
dinator. OFFICERS OF THE CORPORATION: we have persisted in setting a course for an expanding art which
Donak}i{ C. McGraw. Presiderit; “Jlowrl;l AI:: Ger- has revolutionized many lives and will revolutionize many more.
ardi, Hugh J. Kelly, Harry L. Waddell, Execu- . . | " |
tive, Vice Presidents; L. Keith Goodrich. Vice . Even a p’artlyal ]l.St of authors vs_/ho have written for our pages reads
President and Treasurer; John J. Cooke, S?cre- like 2 Who’s Who in the Electronics Industry. V. J. Andrew, W. R. G.
tary. Baker, S. Ballantine, A. B. Dumont, D. G. Fink, R. K. Gessford, L. J.
Subscriptions are solicited only from persons Giaco]etto, A. N. Goldsmith, A. Hazeltine, C. F. Kettering, P. W.
engaged in theory, research, design, production, Klipsch, W. E. Kock, E. A. Laport. And many, many others.
management and use of electronic equipment. We’ skl deal of trul 5 N ial .
POSITION and COMPANY CONNECTION e've published a great deal of truly significant material. During
must be indicated on subscription orders. Sub- World War II alone, we published 17 feature articles that dealt spe-
scription rates for individuals within the field : L : q . K |
of the Publication: United States and United cifically with maJor problemg troubll_ng the_ r.mlltar)-' in our field. We
States Possessions. $6.00 one year; $9.00 two have also published many articles which anticipated important develop-
.vcars:Asnl2.010 three y}*arss.zoc&;mda- 510-0(8). N;e ments and will publish many more in the years ahead. These range
year. other countries .00 one year. Single « N M LENT . N .
Copies. United States, United States Possessions from report of a “mysterious ray” (“Microwaves -to Detect Airerx af_t,
and Canada 75¢; Buyers’ Guide $3.00; Single Sept. 1935), the forerunner of radar, to first publication of the Smith
gf(ﬁ)e; all other countries $1.50; Buyers’ Guide Chart, now a standard tool in all microwave labs.

o - We published the earliest detailed design article on tunnel diodes.
Our primary aim is to provide subscribers with We have printed many articles on microminiaturization—and more
a useful, valuable publication. Your comments X Welh EE L d il h 1
Bl o o ———— are coming. We have carried perhaps more etails than anyone else
and will be most welcome. The publisher, upon about satellites’ electronic payloads. And special reports, long an
written request from any subscriber to our New ELECTRONICS hallmark, continue to attract wide readership. Typical
York Office, agrees to refund the part of the o " K - “ A
subscription price applying to copies not yet were: “The Challenge of Space” (April 24, ’59), “Modern Communi-
mailed. cations Methods” (Oct. 23, ’59), “Electronics Research & Development
Second class postage paid at Albany, N. Y. Around the World” (Feb. 12, '60).

Printed in U.S.A. Copyright 1960 by McGraw- Our articles have led to books: Coblenz and Owens, “Transistors:

Hill Publishing Co., Inc.—All Rights Reserved.
Title registered in U. S. Patent Office.

BRANCH OFFICES: 520 North Michigan
Avenue, Chicago 11; 68 Post Street, San Fran-

Theory and Applications”; W. R. Bennett, “Electrical Noise” (to be
published shortly). And books have been written by staff members.
The growth of our industry is reflected in the growth of ELEc-

cisco 4; McGraw-Hill House, London E. C. 4; TRONICS. Before the first issue appeared 30 years ago this month,
%5 We;;;"dslgllsscl-, Ffﬂ““i“"é“?’ﬁs?‘“'g’“ﬂl 5,000 subscribers signed up. Circulation has grown in steady—and
Center Plasa, Philadclghia 3; 1111 Henry W. bigger—steps. In 1940, it was 18,000 (up 13,000 over 1930); 1950—
Oliver Bldg., Pittsburgh 22; 55 Public Square, 33,000 (up 15,000) ; 1960—52,000 (up 19,000).
gg;;“lgl'idv 135;: 85&";‘;‘;‘;:“‘;{ Iggg--l,gel:"é“ui(;; For three decades ELECTRONICS has been a feeder of specialized
Bldg, Boselon l6; 1301 Rh;des-llaveny lgldg., knowledge to research, design, production and management men. To
Atlanta 3; 1125 West Sixth St., Los Angeles 17; meet editorial needs, we have expanded from monthly to weekly.
};:;?ﬂf;f’“d"’“' i g L Coverage has expanded, too. In addition to the many engineering
ELECTRONICS is indexed regularly in The and business feature articles carried each week, today’s issues offer
Engineering Index and annually in & December special departments for research and development, components and
ISSUE : materials, production techniques, new products, finance, and so on.
Subscriptions: Send subscription correspondence Edltorla] alertness is reCOgnized, tOO. In just one year, ELECTRONICS
%’.‘;’céfj',,‘;%%:c%éﬂ};’,’éﬁ%,fﬂno{:?}?gﬁ?& 3?;‘5‘?’? .editorial pages have generated more than 7,000 individual news stories
ager promptly of any change of address, giving in the American press.

old as well as new address, and including postal
zono number, if any. If possible, enclose an ad-

dress label from a recent issue of the magazine.
Since copies are addressed one to two issues in
advance, please atiow one month for change of /
address to become effective, a‘,
——

Postmaster: please send form 3579 to Elec- ——— :
tronics, 330 W. 42nd St., New York 36, N. Y. Editor
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Sharper Definition...Improved Gray Scale...
with

RAYTHEON “KILOLINE”
RECORDING STORAGE TUBES

A Raytheon-designed tetrode gun insures higher resolution — 1,000 TV lines at
50% modulation — and improved control over beam cut-off in Raytheon’s new
CK7571/QK685 and CK7575/QK787 recording storage tubes. A new multiple
collimating lens improves background uniformity and results in a signal-to-shading
ratio of ten.

These advanced design features, plus low noise and stable operating characteris-
tics, make Raytheon recording storage tubes ideal for frequency and scan conver-
sion. Among the applications where these tubes play an important role are:

o Scan conversion for bright display and target trails.

o Slow-down video for transmission of still pictures over telephone lines.

e Stop motion to permit analysis of production machinery or to stop action in
a sporting event.

o Signal-to-noise improvement of radar or other still pictures by integration.

e Conversion of television pictures from one transmission standard to another.

o Indication of moving targets by electrical comparison of pictures taken at
different times.

For scan conversion applications, both r.f. read-out and video cancellation
techniques have proved equally effective with Raytheon single- and dual-gun
storage tubes.

Raytheon’s single-gun CK7571/QK685 and dual-gun CK7575/QK787 recording
storage tubes are available from stock in sample quantities. Detailed technical data
bulletins are yours for the asking — write direct to Dept. 2527,

TYPICAL OPERATING CHARACTERISTICS ERE G s Se (GURER

CK7571/QK685 and CK7575/QK787 & I
Anode Voltage..,............ P oe..4,000 Vdc g © R
Magnetic Focus Resolution........1,000 Lines (nominal) ¢ w CKT7575/QK787 . \
Electrostatic Resolution..............700 Lines (nominal) ; A \
Output capacitances: ] ~<
CKT571/QKB85. «.vuevuerverresnencessl2 uuf (nominal) * =
CK7575/QK787..... veeresssseresscsse2l uuf (NnOominal) ) —, ST — s T

Maximum Deflection Angle.scesecseeseseses..30 Degrees
RESOLUTION (NUMBER OF TV LINES)

INDUSTRIAL COMPONENTS DIVISION
51 Chapel Street, Newton 58, Massachusetts

Los Angeles — Normandy 5-4221 Dallas — Fleetwood 1-4185  Chicago — National 5-400%  Orlando — Garden 3-1553 New York — Wisconsin 7-6400 |
San Francisco — Fireside 1-7711 Kansas City — Plaza 3-5330 Cleveland — Winton 1-7716  Baltimore — Southfield 1-0450 Boston — Bigelow 4-7500

GOVERNMENT SALES: Boston — Bigelow 4-7500 « Washington, D.C. — Metropolitan 8-5205 » Dayton — Baldwin 3-8128

CIRCLE 5 ON READER SERVICE CARD CIRCLE 6 ON READER SERVICE CARD—>-



ENGINEERING AND RESEARCH SERVICES

MIDDLE AGE MISSILE PACKAGE........

Propeess ins Systoms packaging... fors the Missitly Ages

Craig’s missile packages are a prime example of the skillful combination of
MOBILITY and RELIABILITY. The missile section pictured above, for instance, is
a warbird which travels first class in a transit case custom designed by Craig for
maximum strength and minimum weight. Every detail of design is calculated to
provide extra protection — from the tough, lightweight aluminum shell to the
special shock absorbing vibration isolators of foamed-in-place polyurethane — a
unique Craig development.

Itis this kind of attention to detail that insures both MOBILITY and RELIABILITY.
This art of aluminum fabrication explains why Craig handles the accommodations
for so many of America’s warbirds, including such systems as Hawk, Thor, Jupiter
and Bullpup, as well as for computer components, communications equipment,
optical instruments, and a host of other fragile items.

This specialty is one small facet of our over-all capability . . . the integration of
MOBILITY and RELIABILITY in complete missile and electronic systems,

FOAMED PLASTIC RADOMES
S—
————

AIR TRANSPORTABLE SHELTERS

CRAIG SKILLS AND SERVICES
*» Systems housings— light weight, high-

strength aluminum shelters, vans and
trailers for mobile, transportable
ground support and electronic systems.

Systems components — including tel-
escoping antenna masts, transit cases,
spare parts boxes, equipment racks,

.and cabinets.

Systems installation service — layout
and installation of complete systems,
through final checkout for maximum
mobility and reliabifity. Includes all
cabling, shock & vibration isolation,

MOBILE GROUND SUPPORT




human engineering, environmental
control, testing, and repackaging.
Systems packaging research — engi-
neering design and development for
ground support and electronic equip-
ment protection.

Complete production facilities — all
the manpower, all the tools, all the
space required to handle the complete
packaging assignment.

A unique ‘‘aluminum-chemical re-
search” service — a highly versatile
‘‘brainpower pool’ for solving virtuaily
any problem in aluminum and foamed
plastic fabrication.

MISSILE SUPPORT

cAPABILITIOS

Craig's complete 16 page
capabilities brochure will
be sent on request. Write
to Dept. E-2

ELECTRONIC SYSTEM INSTALLATIONS

SYSTEMS., INC.

360 MERRIMACK ST. LAWRENCE, MASS.-TELEPHONE: MUrdock 8-6961
Boston, Mass., CApital 7-7794

DALLAS, TEXAS
6300 North Central Expressway
EMerson 1-5522

WASHINGTON, D. C.,

The LaSalle Suite.815

1028 Connecticut Ave., N. W. 6214 W. Manchester Ave.
District 7-1575 SPring 6-0025

Business systems and equipment are another Craig specialty through
LeFebure Corporation, Cedar Rapids, lowa —a Craig subsidiary

LOS ANGELES 45,
CALIFORNIA

TELESCOPING MASTS AND CONTROL TOWERS

ENGINEERED TRANSIT CASE UNDER TEST



Fast Recovery Diodes Featuring
Mil Approved Types...

Low Capacitance Types...

High Conductance Types...
Low Leakage Types...

High Voltage Types

All types vmmediately avarlable
wn production quantities...the broadest

line vn the industry!

There are PSI silicon diodes for every
application in advanced computer design.
Listed below are but a few of hundreds of
special and standard cataloged types.

Highlights of the extensive PSI line are
the now widely used Military Types IN643,
IN662 and ING663...the new extremely
fast recovery/low capacitance series IN925

PSI Authorized Distributors from coast-to-
coast can supply up to 999 units of any type

at factory prices.

<CIRCLE 7 ON READER SERVICE CARD

thru IN928 . . . and IN789 thru IN804 high
conductance diodes which replace older

types.

REGIONAL SALES OFFICES:
NEW YORK—870 Broadway, Newark 4, N. J.e HUmboldt 4-5616
TWX: NK 1010

PHILADELPHIA—350 Huntingdon Pike, Rockledge
e Pllgrim 2-8089 TWX: ROCKLEDGE PA 1064
CHICAG0—6957 W. North Ave.. Oak Park, Illinois
e Village 8-0750 ¢ TWX: OKP 1547
LOS ANGELES—8271 Melrose Avenue ¢ OLive 3-7850

Phone, wire or write for plete specifications, prices and delivery
schedules,

O.L 51
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Malitary Types NewHuvgh Conductance Types

IN643-662-663 IN789 thru IN804

e | ey | o |

payl et i1 [l - MAX.

~ No. wolts) | @101 pq Fﬂo_( ‘-anzvsgl';srs‘ Fl ECoi

[ ﬁult_(mf) g E_ " | ©nms) | TIME
- s = - — = e |

A 025 (10v) | 5 1o Ve

it gy o] 0 T o] 13 100|200k et
]2 i 1(10v)l’zo—(10v) ' {1 o |

Qaszm’ 100 |10 1 50500 |100 50w | 100K | 05

- — = ==l ; + r

I [ s oo | mer [ o5

1Mil-E-1/1171 (SigC) 1Mil-E-1/1139 (SigC) *Mii-E-1/1140 (SigC)

Eaxtremely Fast
Low Capacitance Types

IN925 thru IN928

! _MAX. REVERSE | = REVERSE RECOVERY i
mIN. | min. | CURRENT (ua) |  CHARACTERISTICS Maxs
TP | yithce | bon: o ZER0
NO. | 67900 ,a|1.0 volt REVERSE | MAX Eeoet| vouts
{voits) | (mA) | 25°c | t00°C f:g:rlnssr) T('Mf'. T(WE) (uuf)
448, S wge »
- - ’ Study these specifications! You'll
1N925 40 5 1.0 (10v) |20 (10v) 20K 0.15 5.0 4.0 . .
— find a decided dollar advantage
1N926 40 s 0.1 (10v) |10 (10v) 20K 0.15 5.0 4.0
we7| 65 | 10 |SFGOMISAM] 20k | 015 | s0 | a0 because you can select exactly
—— the specifications you require...
o8] 120 | 10 [2FHOMPOAN 20k | 015 | s0 | 40 P y 9
' 1" and have the added assurance of

*Switching from 5mA to — 10 volts (Ru=1K, CL — 10uuf)
**Switching from SmA to — 10 volts

(Rioop =100 ohms, CL=8uuf including diode capacitance) relia bi I ity sta nda rds u nsu rpassed

*Maximum DC working inverse voltage is 85% of minimum saturation voitage
OTHER SPECIFICATIONS:

Peak Pulse Current, 1 usec, 1% duty cycle: 3.0 Amps H H 1]
Storage and Operating#Temperature Range —65°C to 200°C In the lndUStry L

Facific Semiconductors, Inc

12955 CHADRON AVENUE, HAWTHORNE, CALIFORNIA
(A SUBSIDIARY OF THOMPSON RAMO WOOLDRIDGE, INC.)
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TRANSFORMERS

*with calculated reliability

Reliability is much more than just a feature of Electro’s transformers. It begins as an integral design consideration; and many bold
design innovations have been pioneered by Electro to make transformers inherently more reliable. Among them: new developments
in the use of epoxy resins for encapsulation and coil protection; thinner coils with greater exposed surface area for faster heat transfer;
a unique terminal design that is much more rugged; special filling compounds for hermetically sealed transformers that eliminate the
thermal expansion problem and provide better thermal conductivity. Reliability in Electro's transformers is also the result of pains-
taking testing and rigid quality control. Electro’'s complete facilities include in-plant equipment approved for qualification testing in
accordance with MIL-T-27A. Environmental tests are conducted to assure resistance to humidity, temperature, shock and vibration,

Electro reliability begins with the design, continues through development, manufacture and qualification, and results in a better product.

If you need a more reliable transformer—taik to the Eiectro people. ELE GTRO

from microwatt to megawatt. .. high reliability transformers

ELECTRO ENGINEERING WORKS /401 PREDA STREET, SAN LEANDRO, CALIFORNIA




BUSINESS THIS WEEK

Reports New Techniques for Producing

Micro-Alloy Diffused Base Transistor

Improved fabrication of its micro-alloy diffused
base transistor (MADT) through the use of a new
technique is reported by the Lansdale division of
Philco Corp. The technique is known as ETL (for
Etching by Transmitted Light).

In the ETL process, high-intensity light is focused
on one side of a wafer of semiconductor material and
a jet of electrochemical solution is directed on the
opposite side. Light diffuses through the material and
makes hole-electron pairs available at the surface
being etched, thus greatly increasing the speed and
accuracy of etching. Philco says the technique makes
possible extremely flat surfaces 120 mils in diameter
and larger.

New transistors made through the ETL technique
and now commercially available have dissipation rat-
ings as high as 500 mw, compared to 75 mw for earlier
precision-etched units. At a clock rate of 10 Mc, the
new transistors can switch currents as high as 400
ma. The company says an even more dramatic result
of the ETL technique is under development: an MADT
capable of dissipating 15 watts and switching 1 amp
at a clock rate of 5 Mc.

Microminiature Tube Circuits Are Offered,

Feature Resistance to Nuclear Radiation

Nuclear radiation resistance was a big selling point
for a large number of companies at this year’s IRE
show, particularly in the field of miniature devices.
GE’s Receiving Tube Department, Owensboro, Ky., for
example, demonstrated its thermionic integrated
micro-modular (TIMM) circuits, which it says will
continue operating at least 50 miles from the source
of the initial gamma pulse created by a one-megaton
nuclear bomb explosion. The GE tube men claim tran-
sistorized digital computer circuits would fail when
exposed to conditions equivalent in space to an explo-
sion of the same force 1,400 miles away.

The company says TIMM circuits open new possi-
bilities such as: a cigarette pack-size 100-tube digital
computer and a telephone book-size airplane guidance
system. The circuits would permit space vehicle in-
stallation of six times as much electronic circuitry as
with presently-used components, GE adds.

In the circuits, tube-parts—cathodes, grids and
anodes—are combined with resistors, coils and capaci-
tors. Thermal insulating material surrounds the cir-
cuits, permitting them to heat themselves from the
same electrical energy source by which they operate
after an initial application of heat from an external
source starts cathode emission. A free-running multi-
vibrator, an “and-gate” and a bistable multivibrator

~<—CIRCLE 10 ON READER SERVICE CARD

Increased Production, Marketing Activity

Forecast for Electroluminescent Devices

Electroluminescent devices are forging ahead tech-
nically in a number of companies, with a correspond-
ing boost in production plans and marketing activity.
Sylvania has just introduced a group of low-power
display devices which it says makes possible “substan-
tial progress in the design of electronic equipment
used in data processing, radar, countermeasures, medi-
cine, air and sea traffic control and entertainment.”
The company says miniaturized photoconductive-elec-
troluminescent switches may eliminate the need for
bulky and complicated switching matrices in complex
logic circuits.

ELECTRONICS NEWSLETTER

Thermoelectric developments and capabilities were
shown during the IRE show by several companies.
RCA showed a thermoelectric refrigeration unit for
submarines built under a BuShips contract; Westing-
house showed spot-cooling devices; Borg-Warner
showed a generator. General Instrument Corp. an-
nounced availability of “Evaluation samples” of its
one-foot high, 10 1b generator for $5,000. Company
says semiconductor thermopiles convert 85 of the
heat of the burning gas into 5 watts of power, adds
that unattended unit will run for a year on $10 worth
of ordinary propane gas.

Broadband data link for transmitting up to 10 Mc
of video data is announced by Texas Instruments.
System is designed to handle information gathered
by airborne radar mappers. The 15-1b 2-watt output
transmitter reportedly improves picture quality at the
ground-based receiver by simplifying the transmission
procedure, gives more information and saves more
than 100 lbs by eliminating several components.

Two new thin-film devices—one for logic circuits,
the other for memory systems—are being developed
by Eiichi Goto of Tokyo University. Aim of this work
is to raise the frequency limitations of the basic
parametron computer element.

Micron-thick permalloy plated onto copper wire is
the basis for both devices, one of which replaces the
wound ferrite in the parametron. Plated wire is used
as the inductance core in the parametron tank with
coil wound around it. Goto figures the winding can
be printed on so that manufacture will be a continuous
process: Plated wire is coated with insulating material
and then copper, which is subsequently etched away,
leaving winding.

Memory system use of thin-film wire uses wires
woven into a matrix. Such a system presumes the use
of a parametron or other phase-locked oscillator as
both input and output since it relies on a circuit that
both amplifies and discriminates among various har-
monics.

n
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WHAT’S BEHIND
A BMEWS RADAR?

Years of experience—for as early as 1954, General
Electric had conceived and developed radar equipment
capable of detecting ballistic missiles at 1,000 miles. This
was the forerunner of the AN/FPS-50 surveillance radar
being provided by General Electric under subcontract to
RCA for the Air Force Ballistic Missile Early Warning
System (BMEWS).

The AN/FPS-50 radar equipment, with a range in
excess of 2,000 miles, is a singular example of achievement
in defense electronics. It is another milestone in General
Electric’s sustained engineering effort to develop and pro-

duce equipment to meet the unprecedented detection prob-
lems posed by ICBM’s. 176-01

Progress /s Ovr Most Important Product

GENERAL @D ELECTRIC

DEFENSE ELECTRONICS DIVISION
HEAVY MILITARY ELECTRONICS DEPARTMENT
SYRACUSE, NEW YORK




REGATRAN®
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POWER SUPPLIES...

Here’s reliability . . . Since their

introduction, over }£.months ago,
not one Regatran has lost a series transistor
due to short circuits or overloading.

G,
[ G, Gty 0 S0 00
REGATRAN ssn‘m" ‘— o

e

MODEL T036-5M

NOW... higher current REGATRANS

WIDE RANGE MODELS Brief Specifications (all models)

MOBEL D-C OUTPUT REGULATION, LINE OR LOAD: 0.03% or 0.01 V

NUMBER vouts | ames (0.01% or 0.003 V available),
RIPPLE: Lless than 1 millivolt rms.

T -1 - -

e - o e CIRCUIT PROTECTION: (1) electronic circuit breaker plus (2) electrge

T036-30 0-35 0-30 e B A 0

1032-30 0-32 0-30 magnetic circuit breaker plus (3) input line fused.

T014-30 0-14 0-30 NARROW RANGE MODELS ALSO AVAILABLE

U I R QU REQUEST BULLETIN 721A (Revised) FOR COMPLETE SPECIFICATIONS

ELECTRONIC
MEASUREMENTS

COMPANY O F R E D B A N K
RED BANK + NEW JERSEY

@ Registered U. S. Patent Office. Patents Issued and Pending.
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BARNSTEAD
ENGINEERED
WATER PURIFICATION
EQUIPMENT

18,000,000 OHM WATER

This Barnstead equipment engineered in
series consists of sand and carbon filter,
high-capacity four-bed demineralizer, two
Barnstead High-Purity Stills, Tin-lined
tank, Mixed-Bed Demineralizer, MF Sub-
micron Filter, Tin-lined Heater. Pro-
duces 18.000,000 ohm water in production
quantities, completely free of minerals,
organics, bacteria, and submicroscopic
particles down to 0.45 micron.

'COOLING WATER
RE-PURIFYING SYSTEM

adds thousands of hours to UHF trans-
mitting tube life. Saves additional hours
of maintenance ordinarily spent in citric
acid cleaning procedures within the cool-
ing system. Write for detailed Bulletin 149.

TRANSISTOR WASHER
Rinses transistors, diodes, and other small
components in hot ultra pure water. Sys-
tem filters out parncles to 0.45 micron.
Continuous re-purification system con-
serves water resulting in substantial sav-
ings. Write for Bulletin 146.

TRADL MARK RLG U3 PAY o"

arnstea

STILL AND STERILIZER CO.

84 Lanesville Terrace, Boston 31, Mass.

BOSTON NEW YORK CLEVELAND
JAmaica Kingsbridge ACademy
4-3100 8-1557 6-6622
CHICAGO PHII.ADEI.PHIA WASHINGTON, D.C.
ROgers Park District

7-1142

LOS :YNGEI.ES SAN FRANCISCO DETROIT

TEmplebar ENterprise
1-6663 2-5391 7422
14 CIRCLE 14 ON READER SERVICE CARD

WASHINGTON OUTLOOK

THE EISENHOWER ADMINISTRATION is mulling over a plan to expand the
number of Atlas and Titan ICBMs by 18 percent. The Air Force has
proposed that the Atlas-Titan force be increased from 270 missiles to
312 by 1963. The proposal calls for erection of additional launching pads
at bases now under construction or scheduled, rather than the building
of new ICBM installations. The extra missiles would be all-inertial
guidance types capable of salvo launching from underground sites.

At press time, there was no sign of an Administration decision on the
proposal. The Budget Bureau wants the Defense Dept. to offset the
cost of the proposal—some $400 million would probably be involved—by
trimming other weapon projects. Defense Secretary Gates argues that
such cuts should not be forced on the Pentagon, that the cost should be
borne by a supplemental appropriation request to Congress this spring.
The Navy, like the Air Force, has proposed an increase for its key stra-
tegic weapon system. It wants funds to build six Polaris submarines
in addition to the three authorized in the fiscal 1961 budget, plus funds
to produce the missiles required by the additional vessels.

The Navy plea for more money faces tougher sledding than the Air
Force proposal. Defense Secretary Gates, though a former Navy Secretary
and a long-time Polaris proponent, still feels the present program of three
subs a year is about as far as the Pentagon should go “until we get more
confirmaion (of the system’s capabilities) and increase our confidence.”

The Navy will get a chance to sell its plan soon with a series of full-
scale Polaris tests. If the tests prove out impressively, it’s likely the
submarine-missile program will be sharply accelerated. Washington strat-
egists—including the Air Force—are excited over the Polaris concept
and its theoretical invulnerability to an enemy attack.

@® The debate over the missile gap continues. Defense Secretary Gates,
who has become the storm center in the latest round of controversy,
was put on the griddle two weeks ago by the Senate Preparedness-
Space Committees headed by Senator Lyndon B. Johnson (D., Tex.).

Gates was asked to clear up the apparent disagreement between
his claims on the so-called “gap” and a secret report on the issue
by CIA Director Allen Dulles. Gates has told Congress the gap
between the U. S. and Russia has “narrowed.” Dulles reportedly said
Soviet ICBM “launching capability has increased.”

Gates said it is “unwise, misleading, and difficult” to get into
“ratios and specific numbers” comparing U.S. and Soviet missile
capabilities. But he reiterated his belief that “Russian missile supe-
riority is not as great as previously estimated.” He said there’s
“evidence’” that the Russians are not engaged in an ICBM “crash”
program. The committee’s ranking Democrats—presidential aspir-
ants Johnson and Stuart Symington—were not convinced.

® A new twist in the squabble over patent policies has developed.
Senator Joseph C. O’Mahoney, chairman of the Senate Patents Sub-
committee, has introduced a bill which aims at free distribution of
patent rights stemming from basic research on government con-
tracts. The bill is a product of a special study by the subcommittee.

Another provision in the bill would authorize the National Science
Foundation to recommend disposition of patent rights on basic
research projects financed by the government.

Under the present system, the Defense Department—by far the
largest contracting agency—generally allows the contractor to keep
any patent rights that develop and demands only a royalty-free
license to use the invention.

APRIL 1, 1960 « ELECTRONICS



Pioneer V st
Paddlewheel Planetoid i s
Is Vaulting

Through Unexplored Space
Toward The
Orbital Path of Venus

At this moment Pioneer V, one of the most advanced space
probe vehicles ever launched, is on a course toward the path
of Venus — 26 million miles from earth. Blasted aloft March 11
by aThor Able-4 rocket booster, this miniature space laboratory
will reach its destination in about 130 days.

The project, carried out by Space Technology Laboratories
for the National Aeronautics and Space Administration under
the direction of the Air Force Ballistic Missile Division, may
confirm or disprove long-standing theories of the fundamen-
tal nature of the solar system and space itself.

Energy from the sun—captured by almost 5,000 cells
mounted in the four paddles —is used to supply all of the elec-
trical power to operate the sophisticated array of instrumenta-
tion packed into the 94-pound spacecraft which measures only
26” in diameter,

SPACE TECHNOLOGY LABORATORIES, INC. @

Los Angeles o Santa Maria e Edwards Rocket Base o Cheyenne
Cape Canaveral e Manchester, Engiand o Singapore e Hawaii

ELECTRONICS - APRIL 1, 1960
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By combining a phenomenal digital electronic brain (telebit)
with a powerful radio transmitter inside the satellite, STL scien-
tists and engineers expect to receive communications from
Pioneer V at their command over interplanetary distances up
to 50 million miles.

STL's technical staff brings to this space research the same
talents which have provided over-all systems engineering and
technical direction since 1954 to the Air Force missile pro-
grams including Atlas, Thor, Titan, Minuteman, and related
space programs.

Important positions in connection with these activities are now availa-
ble for scientists and engineers with outstanding capabilities, Inquiries
and resumes are invited.

P. 0. Box 95004, Los Angeles 45, California
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Important facts to know about Laminated Plastics .

LAMINATED PLASTICS what they are,

Taylor laminated plastics, also known
as reinforced plastics, are thermoset-
ting-type materials formed by impreg-
nating paper, cotton cloth, asbestos,
glass cloth, nylon or other base ma-
terials with synthetic resins and fusing
them into sheets, rods, tubes and spe-
cial shapes under heat and pressure.
These materials exhibit a valuable
combination of characteristics, includ-
ing high electrical insulation resistance,
structural strength, strength-to-weight
ratio, and resistance to chemical re-
action; also adaptability to fabricating
operations.

Types of laminated plastics made by Taylor
There are four basic types of Taylor
laminated plastics commonly specified
and used throughout industry today.
They are as follows:

Phenolic Laminates. Paper, cotton
fabric or mat, asbestos, glass cloth or
nylon bases impregnated with phenol
formaldehyde resins. These provide
strength and rigidity, dimensional sta-
bility, resistance to heat, chemical re-
sistance, and good dielectric character-
istics. Some Taylor grades are excel-
lent basic materials for gears, cams,
pinions, bearings and other mechanical
applications. Others are widely used in
terminal boards, switchgear, circuit
breakers, switches, electrical appli-
ances and motors. Also in radios, tele-
vision equipment and other electronic
devices; and in missiles as nose cones,
exhaust nozzles, and combustion cham-
ber liners.

16 CIRCLE 16 ON READER SERVICE CARD

Melamine Laminates. Glass cloth or
cotton fabric impregnated with mela-
mine formaldehyde resin. Taylor mela-
mine laminates have superior mechan-
ical strength and are especially de-
sirable for their arc-resistant qualities.
Good flame and heat resistance, good
resistance to the corrosive effects of
alkalis and most other common sol-
vents, besides other favorable char-
acteristics. Typical applications include
arc barriers, switchboard panels, and
circuit-breaker parts in electrical in-
stallations.

r

Silicone Laminates. Continuous-fila-
ment woven glass fabric impregnated
with a silicone resin. These laminates
combine high heat resistance (up to
500°F. continuous) with excellent
electrical and mechanical properties.
They are primarily used in high-tem-
perature electrical applications and
high-frequency radio equipment.

Epoxy Laminates. Continuous-fila-
ment woven glass fabric or paper im-
pregnated with epoxy resin. Glass-
fabric grades are designed for use in
applications requiring high humidity-
resistance, good chemical resistance,

where they can be used

and strength retention at elevated tem-
peratures. Paper grades are used under
high-humidity conditions where re-
sistance to acids and alkalis is required.
Both grades are characterized by good
dielectric strength, low dielectric losses,
and high insulation resistance even
following severe humidity conditions.

Recent technical advances in the bond-
ing of various metallic and nonmetallic
materials to laminated plastics have
opened up new design opportunities.
It is now possible to bond virtually any
compatible material with a laminated
plastic to form a composite which
combines the advantages of both. One
of the first composite materials was a
copper-clad laminate used for printed
circuits. More recent composite lam-
inates, usually manufactured to cus-
tomer specification, include the follow-
Jdng: Taylorite® vulcanized fibre-clad,
rubber-clad, asbestos-clad, aluminum-
clad, beryllium-copper-clad, stainless-
steel-clad, magnesium-clad, and silver-
and gold-clad. Any one of these ma-
terials can be sandwiched between
sheets of laminates, too, and can be
molded to fit specific requirements.

Send for complete information about
any or all of these Taylor laminates.
And remember Taylor’s new selection
guide will simplify your problems in
choosing the right laminate for your
specific application. Taylor Fibre Co.,
Norristown 40, Pa.

LAMINATED Pll.f’/l‘.f’ VULCANIZED FIBRE
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Semiconductor technology has advanced
to the point where reliability can be pre-
dicted accurately, rather than “guessti-
maled” on the basis of extrapolation
from previous data. The Raytheon tran-
sistors, diodes and rectifiers listed in this
condensed catalog have been subjected
to thorough reliability analysis, which is
now available for your study and refer-
ence. Use of this new reliability data will
help in the selection of many Raytheon

Semiconductor products where reliabil-
ity is a controlling condition.

In this handy guide you will find basic
data on a wide range of Raytheon tran-
sistors, diodes, and rectifiers. You will
want to keep it on file for ready reference
whenever your circuit designs call for

i

semiconductor prod-
ucts of demonstrated
reliability.

RAYTHEON SEMICONDUCTORS



TRANSISTORS

GERMANIUM TRANSISTORS GERMANIUM TRANSISTORS
COMPUTER SWITCHING SUBMINIATURE ‘
T L \ fa C
"‘ {;!;T fap | HEEY Heg2 Rgat| Appications .'. Type MEIE o e (=l°r:1,c -
s Case B-1] Case B-2 Yoits upf | ohms
Type Yolts Mc ohms
! : PNP RF AMP CKI3 | CKI3A —18 25 30 12 40
NEN pAas @ = SR odium Temp. Range CK14 | CK14A 18 7| 60 [ 12 | 55
Temp. Range 2N439 20 50 | 45 - 3.0 | Current _§5°C10485°C | CKI6 | CKI6A 12 10 80 12 65
—65°C10+-85°C | 2N440 15 | 100 | 70 >4 30 | High + eI KA 0 5 T 15 59
Case A(TO-5) | 2N1090 18 50! 80 - 3.0 | Frequency -
2N1091 15 | 100 | 70 = 30 | High Gain
| | Switches
t T e Power
pere 3 {
PP N8 | —18 | 5 | 50 a5 High t Type e | D] B o™
Temp. Range 2N659 -16 10 70 65 Frequency 2 [ #
Cuo k(105 " nee | '8 | 3 120 | 16 SEhches’ v ik Nl =
ase R -_— witches
= PNP GP AUOIO | CK22 | CK22A —20 90 44 2 8.5 Max
s T2t 7 o o7 et £ cus U | G| R sl @0y
= For Characteristi —65°Cto + A = 4
%m% _%3 l% See ggla Sheetlsorc arac! EI.IS lcsMedium CKEE | CKEEA % a0 a8 5 12
PNP 2N426 —25 6 | 40 18 2.2 | Current CK67 | CK67A —15 180 45 2 12
Temp. Range 2N427 —20 11 55 20 1.3 | High
A0S [aniay | 1 2 (im0 | % e
ase - 1 - 3 B
2N1018 | —8 | 25 |140 a0 0.8 Type !
- T T, m tap | HpEr | HEg2 | Reay | Applications
R . 2 | Medi
L1 e T aAr 12 22 miccion PNP RF SWITCH| CK25 |CK25A | —30 | 4 | 30 | 15 | 2.2 | Medium Current
65°C to+100°C} 2N 396 20 | 80 |60 20 1.3 | Ct i
e SR Dl [EE e L1 Mg ey T aee | CKo | CKavA | o0 | 13 | 89 | 20 | xx | ik e
CK28 |CK28A | —15 | 17 | 80 | 30 | 1.1 | Switches
Values shown are average parameter measurements unless otherwise indlcated. For CK4 CK4A -24 | 12 See Data Sheet for Characteristics
individual list conditions, refer to the respective technlcal specifications available
upon request.
SILICON TRANSISTORS
SWITCHING
GERMANIUM TRANSISTORS - " E
CE ob
GENERAL PURPOSE AUDIO T Type | Igo leo | Max. | Hpp | Vear™ | 1=100KC| fap
") ") Yoits Yolts uuf Mc
v P ] Noi
too e [ | MIET P A ol A I e G
emp. Range A | 0. I = b ]
Voits 08 uh 0B —65°Cto-+160 C | 2N329A | 0,005 | 0005 | —30 | 60 | 06 55 |.250 .
o) a2 —20 50 40 6 | 65Max Casn A(10-5)
—40 26 40 6 12 NPN 2N619 | 0.005 | 0005 | 40f 15| 05 30 |.200
Temp. Range | 2N465 =30 45 42 6 12 Tomp. Range 2N620 | 0.005 | 0.005| 35/ 30 | 05| 30 1.250
Al e AL -2 90 44 6 12 —B5°C10+160°C | 2N621 | 0.005 | 0005 | 30| 60 | 05 | 30 |.300
Case A(T0-5) 2N467 -15 180 45 6 12 Case A(T0-5) ) . ) F
NPN 2N1386 | 0.006 | 0.006 | 25| 60 | 0.6 40 | 25
Temp. Range 2N1387 | 0.006 | 0006 | 30| 30 | 0.6 40 | 25
—§5°Co+175°C | 2N337 | 0.05 | 0.05 45| 35 | 15 20 [ 10
Case A(T0-5) 2N338 | 005 | 0.05 45| 60 | 15 2.0 | 20
*See data sheet for test conditlons.
GERMANIUM TRANSISTORS
GENERAL PURPOSE
e RS e Rl E oy SILICON TRANSISTORS
T |43 lap he Cob L SMALL SIGNAL
Max. f=1M¢
Type Volts Me sl obms "‘ f VoE hie | hoe | Noiss| Cop |
Type Ico | 1gg |Max. | Iy Max. | Max. [Factor f=100KC | lap
PNP i o
Tesmp. Range %m}i _}‘5‘ 2'75 28 %% gg uh | uh | volts ohms| umhos| OB | paf 1 Mc
—65°C1o-+85°C | 2N416 =) 10 80 12 65
Case A(TO- N PNP 2N1623|0.005(0.005 —20 | 14 | 1000( 20 | 18 | 70 [.100
g N = a4 L0 L LD Temp.Range | 2N1034| 0,005 |0.005| —40 | 15| 3000! 70 ‘ 0 | &5 200
—65°C to+160°C | 2N1035/ 0.005(0.005| —35| 30 | 3000 85 | 30 | 65 |.300
CaseACTO5) | 2N10360.005 |0.005 | —30 | 60 | 3000|100 | 30 | 65 |.400
|2N1037 | 0.005 |0.005 | —35 | 30 | 3000| 85 | 15 | 65 |.250
NPN 2N1074[0.005 [0.005] 40| 15| 3500] 15 | 30 | 35 |.200
ok MO GEl0m) £ 8 8 8 8 R
—85°C to + 160° .0 . ' 5
GERMANIUM TRANSISTORS Case ACTO5) | 2N1077 | 0.005 |0.005 35L25 3500j 20 |15 | 35 1.300 L.
AUDIO CIRCUITS, ENTERTAINMENT
Supply Circuit Class A Amplitier Class B Amplifier
"‘ Type Max. Usage | Gain | Oistortion | Gain | Distortion SILICON TRANSISTORS
Volts DB % DB %
= HIGH FREQUENCY, GENERAL PURPOSE
R EIREERERRE
utpu 8 {
Temp. Range N3l | 22 | Output | 30 2 | 8 | ") PG | Cop
—65°C to +85°C | 2N362 9 Driver 42 - e - 1_ Type 'EOI lgo| Vce| hre | 6mc | Unilater- | 1==140KC | farp
Case A(TO-5) 2N363 9 Driver 40 - - - uh | uh | Volts Smc1 ohms | alized i Mc
utput - - 2 81 }
2N633 | 22 | Output | — - 4 8 New 21388 | 0.011 00| 45 1100 | 100 20 4.0 75.
*Class A Po = 50 mW, tCluss B Po = 450 mWV, **Class A Po = 30 mW Zec o 15oc | 2N13%0 ; 001 005| 30 | 40! 1501 1o YRR
$Class B Po = 150 mW. 9V supply for ail ratings. Case A (T0-5) 2N1528 | 0.01 | 0.01| 25 4.0 | 150 13 4.0 15
7 7] /4
yA | ( ) ) [l 1y
L A ‘. 4 JOUWJUVUUVOITUUA 0060 L L UU AN
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NOW, Raytheon’'s CIRCUIT-PAKS
for greater reliability in circuits
space savings, off-the-shelf economy!

Circuit-Paks, compact encapsulated
circuits, extend the reliability of Raytheon
semiconductors to standard and custom cir-
cuits. Internal construction advantages, re-
duced insulation requirements, and impor-
tant space savings are provided.
Circuit-Pak applications such as bridges,
flip-flops, phase comparators, etc., are avail-

able from stock or to your specifications. It
is possible to specify and qualify the com-
plete Circuit-Pak asa special or nonstandard
item (“black-box’’) rather than the individ-
ual constituent components. Circuit-Paks,
1009, tested for circuit reliability, offer
within a single minimal size encapsulation
the multiple advantages of:

% Pretested components of a stated quality level = Devices economically
matched and selected for electrical parameters
ance = Minimal surface leakage * Predictable heat dissipation * Economy

of pretested, off-the-shelf packages

¢ Shock and vibration resist-

SEMICONDUCTOR DIVISION

COMMERCIAL SALES OFFICES— Boston (Needham Heights), Mass. —215 First Ave. Hillcrest 4-6700 « Englewood Cliffs, N.J. — LOwell 7-4911 (Manhattan phone, Wisconsin
7-6400) « Chicago (Franklin Park)—9501 Grand Ave. NAtional 5-4000 « Los Angeles 29, Calif. — 5236 Santa Monica Blvd. NOrmandy 5-4221 e Syracuse, N.Y.— 1054 James St.
GRanite 2-7751 « Orlando, Fla.—1612 E. Colonial Dr. GArden 3-0518 « Baltimore (Glen Burnie), Md. — 100 Roesler Rd. SOuthfield 1-1237 « Cleveland, Ohio— 3076 W. 117th St.
Winton 1-7716 « San Francisco (San Mateo), Calif. — 44 W, 41st Ave. Fireside 1-7711 « Canada (Waterloo. Ontario) — 61 Laurel St. SHerwood 3-5281 « GOVERNMENT SALES
OFFICES—Boston (Needham Heights), Mass.—215 First Ave. Hlllcrest 4-6700 « Washington 6, D.C.— 1000 Sixteenth St., N.W., MEtropolitan 8-5205.
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' SILICON TRANSISTORS—SUBMINIATURE GERMANIUM DIODES —GLASS

GOLD BONDED
T T I | ':cs H v 1 f&%’xc 1, T
yoe E0 co a | Hpg | Vot | 1= ap Peak
wh | uh | ves Volts | uul | Mc y | e | M R“::':“Ac“'"“" I
PIY Max. | Current mA
NPN 2N745 | 005 | 0.05 45 3% |15 2.0 10
Teg"b'}a“"”?c 2“;45 0.05 0'886 42 68 (1]2 2'8 ;g Type Max, mA ;MIX. mA{- 10V | - 20V 50V v
—B5°Cto+ 2N747 | 0.006 | 0. 2 6 I 4. AN ! _ . 200
Case 2N748 | 0:006 | 0005 | 30 | 30 | 06 | 40 | 2 T e BN O ) LSS B [
(Subminiature) 2N749 | 0.01 0.01 45 10* — 4.0 _65°C to 4+ 90°C IN276 | 100 40 150 20 = 100 40
2N750 1 0.01 | 0.01 | 50 Al = 4.0 | 25 Case F IN277 | 125 5 | 20 [10 | — 50 | 100
2N751 | 0.01 | 0.05 20 4 = 4.0 12 [(Glass) IN281 | 75 75 | 270 |30 | — | 500 100
*hte, @ 6 me IN283 [ 25 0 | 3% |20 | — = 200
SILICON TRANSISTORS GERMANIUM DIODES
HIGH VOLTAGE =
METAL CASE, GOLD BONDED
Noise
T Te | lgo | 'co | VoE | Hpg | Factor | Cop fap Peak Peak | May Reverse Currents| If
uh uh Volts DB uuf Mc Inverse| 1y |Rectified inuA mA
Yolts | Max.| Max.
PNP 2N1275| 0.005 | 0.005 | —80 15 18 60 1200 Type | Max | mA [ mA !at10v|at50v |at 100v|at0.8v [at1.0v
Temp. Range CK798 | 0.005 | 0.005 | —80 | 30 18 60 200
—65°C 1o +160°C | CK799 | 0.005 | 0.005 | —125 | 15 18 60 .200 GOLD BDNDED IN306 | 15 {150 | 300 |20 | — — | 100a
Case A(T0-5) CK800 | 0.005 | 0.005 | —125 30 18 60 1200 GERMANIUM DIDDES | IN305 | 60 [125 | 300 20 |20 - 100Aa -
Temp. Range IN307 | 125 50 | 300 50 - 20 1004
10°C 1o +-90°C
Case D
(Metal and Glass) AL 70°C
SILICON TRANSISTORS
AVALANCHE MODE
SILICON DIODES —BONDED JUNCTION
1 . 'e0 ve yee y HIGH RELIABILITY GENERAL PURPOSE
ype uh Voits Volts My sec
NPN 2N1468 0.01 70 70 4.0 IF | IREV IREV Max. uA at
Temp. Range Min.| Max. specified voltage DL,
—65°C to +160°C atlvfal 10v
Case A(T0-5) Type PIV | mA| uA | vlls | 25°C | 150°C | 25°C [150°C
BONDED 1N300 15 | 15[.001 [ 10 | 0001 [ 20 65 | 18
SILICON IN300A [ 15 [ 30|.001 [ 10 | 0001 [ 20 80 | 25
DIODES IN300B | 15 | 50 [.001 | 10 [ 0001 | 20 | 100 | 30
SILICON TRANSISTORS Teé?"b'}a""m"c i#ﬁ%% 38 58 883 }8 8382 38 ?3 5
-65°C 0 4- A J I d
IN432B | 40 | 50 |.005 | 10 | 0005 | 3.0 85 | 30
HIGH POWER Case D 1N301 70 { 5].01 50 | 0.05 8.0 45 | 12
IN301A | 70 | 18 | .01 50 | 0.05 8.0 65 | 20
T (Metal and IN301B | 70 | S0 { .01 50 | 0.05 8.0 75 | 25
B BYEs oAl :g b 4 indeon | o0 ||t [0 18| & |k
VCER | BvEpo | ICER E 460A | 9 0 . .
T fm l® e W e | o | %0 |0 |0 | ® |
Volts | Wolts | Amp | ohm IN303A | 125 | 12 |01 [100 o1 |1a0 | 55 | 16
NPN 2N3gs | 60 10 1.5 5.0 35 BONDED IN303B [ 125 | 50 (.01 [100 {01 14.0 65 | 20
Temp Range | 2Na23 | 80 10 075 | 10.0 3 SILICON IN433 1145 | 3 (.00 |125 |0l 160 | 40 [ 10
—65°Cto+ 200°C| 2N1470%| 601 3 - 3.0 50 DIODES IN433A | 145 | 10|01 [125 |01 16.0 50 | 16
Rt AR A
3 65°C to+1 434 2. ] !
g Byers IN434A | 180 | 7|01 [150 |01 180 | 45 | 15
Case D IN434B [ 180 [ 20 {01 |150 | 0.1 18.0 60 | 20
IN302 | 225 1/101 |200 |02 200 30 8
(Metal and IN302A | 225 | 5(.01 |200 |02 200 0 |13
Al measurements at ambient of T = 25°C unless otherwise indicated Glass) 1N302B | 225 20 | 01 200 0.% 20.8 gg 22
DISSIPATION COEFFICIENTS In Air Infinite Sink gﬁgggA 288 § 8} §;§’ 83 33;0 30
For All Silicon Types See Individual Data Sheets CK8638 | 300 20 | .01 275 03 300 50 15
For All Germanium Submin Types 0.75°C/mwW 0.35°C/mw
For All Germanium PNP T0-5 Types 0.35°C/mw 0.18°C/mw
For All Germanium NPN T0-5 Types 0.6°C/mw
MILITARY QUALIFIED PRODUCTS
The Following Raytheon types The following Raytheon types
have received JAN Approvai: have received Signal Corps Approval:
Tlpe Specilication Type Specification
JANIN198 MIL-E-1/700 2N416 MIL-T-19500/56A(Sig. C.)
JANIN253 MIL-E-1/1024A 2N417 MIL-T-19500/57A(Sig. C.)
JANIN254 MiL-E-1/989B 2N425 MIL-T-19500/41A(Sig. C.)
JANIN255 MIL-E-1/9908 2N426 MIL-T-19500/42A(Sig. C.)
JANIN256 MIL-E-1/991B 2N427 MIL-T-19500/43A(Sig. C.)
JANIN538 MIL-E-1/1084A 2N428 MIL-T-19500/44A(Sig. C.)
JANIN540 MIL-E-1/1085A 2N464 MIL-T-19500/49B(Sig. C.
JANIN547 MIL-E-1/1083A 2N465 MIL-T-19500/50A(S1g. C.
2N466 MIL-T-19500/51A(Sig. C.
2N467 MIL-T-19500/52B(Sig. C.

The following Raytheon type has received Air Force Approval:
Type 2N404 Specification MIL-T-19500/20 (USAF)
Other military approvals are pending.

Consult your Raytheon representative for fatest
additions.

2 avarlable i production volume... All give y
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SILICON DIFFUSED JUNCTION RECTIFIERS—-GLASS

GERMANIUM DIODES—GLASS
GENERAL PURPOSE

Peak Operaling Avg. Rectified

Reverse Current(Max.)

Working | I o
Voltage | Min. | Max. | ey
Type Max. [at1.0vV| mA |Voits | uh
Yoits | mA
3
GERMANIUM | 1N558 150 5 30 150 | 500
GLASS 1N63A 100 4 30 50 S0
) DIOOES N&6A 60 $ 30 10 50
- Temp. IN67A 80 4 30 50 50
: Range 1N68A 100 3 30 100 | 625
--65°Cto 1N89 80 35| 30 50 | 100
+90°C 1NS0 60 5 30 50 | 500
Case F 1N95 60 |10 30 50 | 500
(Glass) 1N97 80 (10 30 50 | 100
1N99 80 |10 30 50 | 50
IN116 60 | 5 30 50 | 100
IN117 60 (10 30 50 | 100
1N126 60 5 30 10 S0
IN126A 60 | 5 30 10 | S0
IN127 100 | 3 30 10 | 25
IN127A 100 | 3 30 10 | 25
1N128 40 |3 30 10 10
IN128A 0 |3 30 10 10
1N294A 60 | S 30 10 10
IN297A 80 | 3.5 [ 30 50 | 100
IN298A 70 |30* | 30 40 | 250t
COMPUTER | IN19] 75 5! 30 10 { 25
IN192 60 | 5 30 50 | 2504
YHF-UHF 1N295A 40 3 30 10 | 200
HIGH IN198 80 | 4 30 10 | 75%¢
TEMPERA- 1N198A 80 4 30 10 10
TURE IN198JAN; 80 4 30 10 75%
eat +2v. tat 50°C Includes recovery time test. 3at 75°C
A at 55°C
GERMANIUM DIODES—METAL
Working | 1g | Peak |Reverse Current,| I
Yoitage | Max. | Rectified| Max. lnud | at1.0v
Type Masx. mA | Current A50Y] a 100V -
volts Max.
mA
GERMA- | IN66 60 50 150 | 800 - 5.0
NIUM  |IN67 80 | 35 100 50 - 4.0
METAL [1N68 100 35 100 — 625 3.0
DIODES |1N294 60 50 150 | 800 - 5.0
Temp. [IN297 [ 80 | 35 100 | 100 - 35
Range  |1N298 | 70 | 50 [ 150 [ 250 at —40v B0 at 2v
—50°C1011N795% 40 | 35 | 125 | 200t —10v| —
+100°C
Case C
*VHF and UUHF +Ta=50°C

{ Voltage Current in uA at Specified Voltage
-85°C to 4-150°C | 25°C 150°C

Type Voits mA mA Yolts 2%°C 100°C
SILICON 1N645 225 400 150 225 0. 15
RECTIFIERS 1N646 300 400 150 300 0.2 15
Temp. Range 1N647 400 400 150 400 0.2 20
- 65°C to 4-150° C 1N648 500 400 150 500 0.2 20
Case E
(Metal and Glass)

SILICON DIFFUSED JUNCTION RECTIFIERS —LOW CURRENT

Peak Operating Avg. Rectified Reverse Current (Max.)
Voitage Current in uA at Specified Voltage
85°C to 4-165°C | S0°C 150°C
Type Yolts mA mA Volts 5°C 150°C
DIFFUSED IN536 50 750 250 50 2 400
JUNCTION IN537 100 750 250 100 2 400
SILICON 1N538 200 750 250 200 2 300
RECTIFIERS 1NS39 300 750 250 300 2 300
Temp. Range 1N540 400 750 250 400 2 300
85°C to +165°C 1N1095 500 750 250 500 2 300
Case H IN547 600 750 250 600 3 300
(Metal and Glass) (1N1096)

SILICON DIFFUSED JUNCTION RECTIFIERS—MEDIUM CURRENT

Peak Operating Avg. Rectified Reverse Current (Max.)
Voltage Current in uA at Specified Yoitage
1-65°C to 4-165°C | 30°C 150°C
Type Yolts Amps Amps Yoits 5°C 150°C
DIFFUSED 1N253 95 3.0 1.0* 95 10 100*
JUNCTION 1N254 190°* 1.5 0.4° 190 10 100°
SILICON IN255 380° 1.5 0.4* 380 10 150°
RECTIFIERS 1N256 570° 0.95 0.2* 570 20 250*
Temp. Range CKga6 100 BI5) 1.0 100 2 250
65°C to+165°C CKgd7 200 310 1.0 200 2 250
CK848 300 3.5 1.0 300 2 300
Case 1 C K849 400 35 1.0 400 2 300
(Metal and Glass) C K850 500 &5 1.0 500 2 350
CKg51 600 35 1.0 600 2 400
NON-INSULATED 1N2512 100 40 1.0 100 2 250
CATHODE YO STUD | 1N2513 200 4.0 1.0 200 2 250
Temp. Range 1N2514 300 4.0 1.0 300 2 300
65°C to 4-165°C 1N2515 400 4.0 1.0 400 2 300
Case t 1N2516 500 40 1.0 500 2 350
(Metal and Glass) 1N2517 600 40 1.0 600 2 400
NON-INSULATED IN2512R 100 40 1.0 100 2 250
ANODE TO STUD IN2513R| 200 40 1.0 200 2 250
Temg_ Range 1N2514R 300 4.0 1.0 300 2 300
—85°C to 4165°C IN2515R| 400 40 1.0 400 2 300
Case | IN2516R| 500 4.0 1.0 500 2 350
(Metal and Glass) 1IN2517R 600 4.0 1.0 600 2 400
INSULATEOD STUD 1N2518 100 4.0 1.0 100 2 250
Tem!. Range 1N2519 200 40 1.0 200 2 250
—65°C to 4-165°C 1N2520 300 4.0 1.0 300 2 300
Case K IN2521 400 40 1.0 400 2 300
(Metal and Glass) 1N2522 500 4.0 1.0 500 2 350
1N2523 600 4.0 1.0 600 2 400

*Ratings at 135°C; operating ambient
temperature range —65°C to +150°C

SILICON DIFFUSED JUNCTION RECTIFIERS—HIGH CURRENT

Peak Operating
oltage
—B5°C to 4-165°C Average Rectified Max. Avg. Reverse
Type Yoits Current @ 150°C Amps Current @ 150°C mA
DIFFUSED 1N248A 50 20 5
JUNCTION 1N249A 100 20 5
SILICON 1N250A 200 20 5
RECTIFIERS IN1191A 50 22 5
Temp. Range IN1192A 100 22 5
—B5°C to +165°C IN1193A 150 22 5
Case L IN1194A 200 22 5
(Metal and Glass) IN1195 300 18 10
1N1196 400 18 10
1N1197 500 18 10
IN1198 600 18 10

ou Raytheon reliability
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PUTTING MAGNETICS TO WORK

Open your eyes to new amplifier designs!

See how to combine tape wound cores and transistors
for more versatile, lower-cost, smaller amplifiers

Tie tape wound cores and transistors into a magnetic-
transistor amplifier, and open your eyes to new design
opportunities.

To start with, these are static control elements—no mov-
ing parts, nothing to wear or burn out. Next thing you
find is that you reduce components’ size—your amplifier
is smaller and costs less. That’s because between them
the core and the transistor perform just about every cir-
cuit function . . . and then some.

For instance? The core has multiple isolated windings.
Thus you can feed many inputs to control the amplifier.
‘The core also has a square hysteresis loop, and thus acts
as a low loss transformer. That means you save power.
In addition, the core can store and remember signals—
so time delay becomes simple.

~<—CIRCLE 22 ON READER SERVICE CARD

There’s no nced for temperature stabilization, either.
The transistor acts only as a low loss, fast, static switch—
and in this function it has no peer.

How do you want to use this superb combination? As a
switching amplifier—or a linear one? In an oscillator?
A power converter (d-c to d-c or d-c to a-c)? You’ll have
idecas of your own—and if they involve tape wound cores,
why not write us? Ours are Performance-Guaranteed.
Magnetics, Inc., Dept. E-81, Butler, Pennsylvania.

MAGNETICS inc.
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General Flectric has whatever you need in magnet wire

When it comes to buying fine or ultra-fine magnet wire for
the electronic industries, just name your specs and General
Electric can match them. For example:

What sizes do you need? G-E magnet wire is available in
sizes No. 4 Awg to No. 50 Awg round. These wires meet
NEMA standards in every particular yet in many of the
smaller sizes General Electric offers maximum overall
diameters which are smaller than applicable NEMA stand-
ards. G. E. also offers several ultra-fine sizes in addition to
the standard Awg series.
What temperature range do you need? Operating tempera-
tures for General Electric ultra-fine magnet wire range
from 105 C through 200 C.
What properties do you need? There’s a G-E type to meet
any property specification. Here are a few:
Solderable: Polyurethane
Polyurethane nylon, polyurethane Butvar
Self-bonding: Formex* Butvar
Polyurethane Butvar
Complementary properties:
Formex nylon, polyurethane nyfon

When do you need it? You can get most types and sizes of
G-E magnet wire right out of stock, at G-E warehouses
spotted all over the country. G-E Plants on both coasts can
usually make special types and sizes to order, promptly.

Any more questions? Send for the newest, most comprehen-
sive magnet wire catalog available. To get your copy, simply
fill in and mail the coupon below.

General Electric Company

Wire and Cable Department

Section W249-299, Bridgeport 2, Connecticut

[C] Please send me the brand-new G-E magnet wire catalog—the
most complete book of its kind available.

[[] Attached is a description of my prablem—what da yau suggest?

— e e e v e e e e

|
|
|
|
|
|
Name Title |
|
|
|
|
A

*Reg. Trade-Mark General Electric Co.

Progress Is Qur Most Important Prodvct

GENERAL @3 ELECTRIC
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AN FOLR?

Use the Only Voltmeter with the Factual Fifth Figure

——e - "WEDEL V35 DIGITAL VOLTMETER i _—‘]

- - - K
- - —
" - 0
§
I
- -, § J
»

' © Tomse—mt .‘-_J

WHEN FOUR-DIGIT ACCURACY JUST ISN'T ENOUGH, specify the five-digit NLS V35 —world’s
most accurate digital voltmeter. Only the V35 gives you the “factual fifth figure” . . . full five-digit
resolution of 0.001% . Here is the instrument for your measuring jobs demanding maximum accu-
racy — automatic missile checkout, readout and printout in data logging and computer systems,
critical production inspection. Only the V35 offers you the benefits of “no-needless-nines” logic —
greater reliability, increased speed, longer parts life. Contact NLS today for the full story.

V35 Specifications: Measures DC voltage from +0.0001 1o +999.99; DC voltage ratio from +00.001% to +99.999% ...DC voltage
accuracy is +=0.01% of reading or +1 digit . . . overall accuracy for voltage ratio is +=0.005% of reading or =1 digit . . . “factual
fifth figure” — 0.001% resolution . . . transistorized “no-needless-nines” logic . . . plug-in modular construction . . . simple external
connections for AC/DC converter, pre-amplifier and data logging accessories . . . one-package design — 5%" high — for standard

rack mount . . . automatic selection and indication of range and polarity . . . interchangeable plug-in stepping switch-resistor assemblies
sealed in oil .. . $3,750.00, complete. Available in four-digit model for $3,150.00, complete.

Originator of the Digital Voltmeter

[ [
non-linear systems, inc. oz var san piecoy, catrornia
NLS — The Digital Voltmeter That Works . . . And Works . . . And Works!
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This announcement is under no circumstances to be construed as an offer to sell or as a solicitation of an
offer to buy any of these securities. The offering is made only by the Prospectus.

NEW ISSUE March 17, 1960

225.000 Shares
LAFAYETTE RADIO ELECTRONICS
CORPORATION

Common Stock
(Par Value 81 per Share)

Price $5.00 per Share

Copies of the Prospectus may be obtained from the undersigned only
in States in which the undersigned is qualified to act as a dealer in
securities and in which the Prospectus may legally be distributed.

D. A. LOMASNEY & Co.

39 Broadway, New York 6, N. Y.
WHitehall 4-5885

CIRCLE 26 ON READER SERVICE CARD

IN HIGH VACUUM
MEASUREMENT?

Do you know the specific advantages and disadvan-
RS e tages of 11 different vacuum gages? Improved electronic
’ gage designs are extending measuring range to 10—14
mm Hg. Measurement and control are keys to the suc-
cess of many production and test applications — elec-
tronics has the story! (See issue of October 16th, 1959.)
Another reason to subscribe to electronies (or renew
your subscription). Fill in box on Reader Service Card
now. Easy to use. Postage free.

FIND WHAT
YOU NEED IN...

electronics
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FINANCIAL ROUNDUP

New Rule for Small Firms?

SMALL BUSINESS ADMINISTRATION
has proposed amendments to its
regulations which would permit
SBA-licensed investment companies
to issue stock to individuals for
services and in exchange for tangi-
ble assets to be used in operations
of the investment company.

The proposed amendment would
also permit the granting of stock
options in lieu of salary or payment
for services rendered. The amend-
ment is now being studied by a
committee of the House of Repre-
sentatives.

A spokesman for SBA told ELEC-
TRONICS the amendments are in-
tended to act as incentives for the
formation of investment companies,
and that some of the possible rami-
fications of passage may work for

e Avien, Inc., reports agreement
has been reached for its acquisi-
tion of Colvin Laboratories, Inc.
and Pressure Elements, Inc., both
of East Orange, N. J. Avien, lo-
cated in Woodside, L. 1., is a lead-
ing designer and manufacturer of
instrumentation systems for tem-
perature control, fluid flow and
automatic checkout. Colvin pro-
duces electromechanical instru-
mentation for automated in-
dustrial applications. Pressure
Elements makes pressure capsules
used in a wide variety of trans-
ducers. The acquisitions report-
edly will be carried out by an ex-
change of stock. L. A. Weiss,
Avien president, said the proposed
acquisitions are “a first step” in
company expansion plans.

ROHN
COMMUNICATION

for height up to
630 feet!

the good of small electronics com-
panies. Presently, SBA investment
companies are limited to long-term
convertible debentures as the only
means of regaining their invest-
ment.

e Ironrite, Inc., Mt. Clemens,
Mich., producer of home automatic
ironing equipment, announces the
acquisition of Warren Mfg. Co,,
Littleton, Mass., producer of tele-
phone, teletype and telemetering
gear.

e Telechrome Mfg. Corp., Amity-
ville, L. I., announces purchase of
Hammarlund Mfg., New York City.
Purchase price reported was $800,-

* This extremely
heavy duty tower
is designed for a
wide variety of

= B arie! ¢
000, which covers all assets and [25 MOST ACTIVE STOCKS ‘ E‘l’lnic;i?}{:iiré].ci:]:ns:o

property of Hammarlund. The pur-
chase is expected to triple Tele-

ROHN tower is
suitable for height
up to 630 feet when

WEEK ENDING MARCH 18
SHARES
(IN 100°s) HIGH  LOW

, illi CLOSE |
chrome’s sales to about $6 ; illion Philco Corp 5 i E);:aﬁll'?&guyed and
for next year. No changes in per- sieger corp 784 I 3 37 * Completely hot-
sonnel will be made. Ampex 728 39% 3% 384 dipped zinc galva-
Avco Corp 679 141 13 13% nized after fabrica-
: . RCA 671 67: 65 tion.
e Dynamics Corp. of America Westinghouse 561 502 492 gg% d* quislgned for
reports acquisition of Winston Gen Electric 555  88v 8 884 s et ji‘a‘;fi’y
ics. Ltd.. Sh A GenTe_l&Elec 451 7455 735% 74 . erected and
Electronics, » Shepperton, Eng Dynamics Corp Amer 415 13 11% 1% o s s e mold  shipped. ROHN
land, which manufactures mili- Transitron 301 4Th 454 45% fo o height of 200 feet towers have excel-
tary, commercial and medical elec- Callins Ratio 32 6l% 6% 5T with 3 five-foot side lent workmanship,
g 9 : tnt'l Tel & Tel 370 6% 3By 5N orms, mounting ontenna  COMStruction an
tronic equipment in a 200-employee for police rodio commys, d€sign. Each sec.
3 : Clarostat Mig 349 15% 1% 13% e tion is 10 feet in
plant. The British company will Litton Ind M N 67%  69%% nicotions. length.
provide a sales and manufacturing ﬁ"’;‘;“g"‘ Corp 593 0% 9%  29% FREE
5,
base for DCA’s present pl‘oducts, a¥ G 90 463  43%  44% l?etoils ond complete engineering specifica-
Univ Control 251 15 13%  14% tions gladly sent on request. Also ROHN
ticularly tr heri tt Varian As ? | = SPLAE (U0 Lialadn] PR
particularly tropospheric scatter 50C 247 7%  45%  45% resentotives ore coost-to-coost to assist you.
communications equipment. The ::;‘::::“fnst gg ;[1);2 sg% ;g:
acquisition will also permit the Texas Inst 25 17 1% 192 Wri .
. . - - !
American company to broaden its Gen Inst 21 2% 25 27% ¢ rite-Phone-Wire Today!
) g G Sterling Precision 215 B 2% 3 !
pl.oduct ll?e in the U. S. Togethgr R0 hani o W6 5% 4y a% | ROHN M .
with DCA’s recently created Latin Int't Bus Mach 193 426% 4194 423 anuf acturing Co.

116 Limestone, Bellevue,

Peorig, lllinois

Phone 7-8416
“Pioneer Manufacturers of

Towers of All Kinds”

America-Far East division, the
British company gives Dynamics
Corp. the nucleus of a world-wide
organization.

The above figures represent sales of electronics -

stocks on the New York and American Stack

Exchanges. Listings are prepared exclusively for

f:xfmomcs by Ira Haupt & Co., investment
nkers.
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electronics buyers’ guide and reference issue A McGRAW-HILL PUBLICATION

THE ELECTRONICS MAN'S BASIC BUYING BOOK

People believe most completely in the 2
things that work best for them. That’s

why 52,000 readers of electronics pay

more than $300,000 each year to get

the information it gives them.

Use electronics to create interest and
acceptance for your products, materials

or services. The electronics BUYERS' GUIDE
gets you there when your customers are
making buying decisions. . . actually

sells for you.

Exclusive! There is clear evidence that

the “GUIDE'" carries the most weight:

it has 42% more advertisers than any
other electronics directory.

PICK
THE ONE
THAT CARRIES
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HONEYWELL
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COTTON MILLS
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Here's one of the few areas in America
where it is possible to attract personnel in
every category without difficulty.

Why?—No executive or employee

need be more than 15 minutes away

from home and garden, from fresh and
salt water, fishing, bathing, boating,
water skiing . . . no more than 15 minutes
away from schools, churches, shopping
centers, recreational and social activities.

All this, plus a favorable business climate . . .
and SUN-sational living all year, in
this enchanting land of flora and fauna.

’__

Executive decisions, after extensive site
location surveys in many areas of the
nation, have resulted in major companies
locating here. Their managements will
gladly give you the result of their findings.

NOTE: Persons seeking positions
please write Florida State Employment Service,
1004 First Avenue North, St. Petersburg.

Communicate in confidence with:

e&
b gg&goc; @ GREATER ST. PETERSBURG CHAMBER OF COMMERCE

- Dtvision

Jack Bryan, Industrial Director Dept. E St. Petersburg, Florid

"'“‘, ! . g, riorida
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"IN LESS THAN
4 SECONDS

WITH THE REVOLUTIONARY
PRODUCTION AID TOOL!

“PIG-TAILOR"®

Foot operated
No occessories

3 minute set up 5125.00

‘‘PIG-TAILORING"’

o revolutionary new mechanical process for
higher production at lower costs. Fastest
PREPARATION and ASSEMBLY of Resistors,
Capacitors, Diodes and all other axial lead
components for TERMINAL BOARDS, PRINTED
CIRCUITS and MINIATURIZED ASSEMBLIES.

PIG-TAILORING eliminates: + Diagonal cutters
+ Long nose pliers + Operator judgment « 90%
operator troining time ¢ Broken components «
Broken leads « Short circuits from clippings «
65% chassis handling « Excessive lead tautness

PIG-TAILORING provides: « Uniform component
posmon . Unlform matklng exposure o Minia-
* 8" |eads for termi-
nels .y loadl for printed circuits « Individual
cut and bend lengths « Better time/rate analysis
+ Closer cost control + Invaluable labor saving

« Immediate cost recovery.

Pays for itself in 2 weeks

¢'SPIN-PIN’'®
Close-up views of
“SPIN-PIN'' illustrate
fast assembly of
toilored-lead wire to
terminal.

* No Training

* No Pliers

* No Clippings
* Uniform Crimps
* 22 Sizes

PAYS FOR ITSELF
THE FIRST DAY!

v
 %5%... ‘ua )

Write for illustroted book to Dept. E4

BRUNO-NEW YORK |NDUSTRIES CORP.

DESIGNERS & MANUFACTURERS OF ELECTRONIC EQUIPMENT

460 WEST 34th STREET NEW YORK 1, N. ¥
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Billions

ELECTRONIC INDUSTRY'S SHARE OF

of DOD OPERATION & MAINTENANCE AUTHORIZATIONS

Dollars
$2.0 —— =

$1.5.
e 1.0
$0.5 e

Fiscal

= 1,94
177

ll =

Source: EIA Years 1959 60 6|
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Military Upkeep $900 Million

PAST PURCHASES of electronic equip-
ment by the Armed Services are
building a sizable amount of busi-
ness for electronics firms in the
form of replacement parts, repairs
and modifications.

Money comes from the Opera-
tions & Maintenance category of the
Department of Defense budget.

Although no great rise in total
Operations & Maintenance expendi-
tures is foreseen, the electronics in-
dustry’s share of the total is mov-
ing up sharply.

Our Share to Rise

For instance, Electronic Indus-
tries Association estimates total
0&M expenditure authorizations
will increase from about $10 billion
to $12 billion between 1960 and
1970. But the electronics portion
will rise from about $300 million to
nearly $2 billion over the same pe-
riod, EIA estimates. Its prediction
assumes our share will climb from
nine percent of the total in 1960 to
16 percent in 1970.

One force behind the rising trend
of 0&M spending for electronics is
the growing amount of electronic
equipment in use by the military.
Advancing average age of this
equipment requires larger expendi-
tures to keep it in operational con-
dition. Fast rate of technical obso-
lescence of military equipment, and
the trend toward use of higher-per-
formance and higher-priced compo-
nents in military gear, are other

factors,

Air Force spending in this area
currently far exceeds that of the
other two services. Of $860 million
of O&M electronics expenditure by
DOD in 1960, about $650 million is
coming from the Air Force and
$100 million each from the Army
and the Navy, according to esti-
mates by Arthur D. Little, Inc.

LATEST MONTHLY SALES TOTALS

(Source: EIA)

(Add 000)

Jan. Dec. Change From

1960 1959 One Year Ago
Rec. Tubes, Value  $26,872 $32,401 +.2%
Rec. Tubes, Units 31,367 37,248 +.7%
Pic. Tubes, Value $15835 $15941 +4.1%
Pic. Tubes, Units 795 817 +1.3%
Transistors, Value  $24,715 $22,820 +86.6%
‘Transistors, Units 9,607 7,826 +84.9%

Thousonds  FIGURES OF THE WEEK

of Units

Production
Week of 3-11

MAMIJJASONDIF
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OHMITE
RESISTORS

THE EXACT RESISTOR YOU NEED—WHEN
YOU NEED IT-FOR EVERY INDUSTRIAL
AND MILITARY REQUIREMENT

Fixed ... adjustable . .. tapped ... noninductive . . . precision
metal film and encapsulated wire-wound . . . thin type . . .
high-current—practically any resistor you need, you can find
in the Ohmite line.

\ ' ORLD’S LARGEST STOCK FOR IMMEDIATE DELIVERY—Chances

are Ohmite’s huge stock of several million resistors in
more than 2000 sizes and types contains a unit that fits your
requirements. Many types are also available through Elec-
tronic Parts Distributors located across the Nation.

7OUR CUSTOMERS KNOW THE VALUE OF OHMITE QUALITY—

When a purchaser sees Ohmite resistors in a piece of

equipment, he knows that equipment is designed and built
for dependability.

HMITE ENGINEERING ASSISTANCE ASSURES THE RIGHT UNIT—

Selecting the right resistor for the job is sometimes a
tough problem. Why not call on Ohmite application engi-
neers to help out. Take advantage of their specialized skills
and background.

Write on Company Letterhead for
Catalog and Engineering Manual 58

D H M lTE Quality Components

OHMITE MANUFACTURING COMPANY
3610 Howard Street, Skokie, lllinois

ELECTRONICS - APRIL 1, 1960

RESISTORS « TAP SWITCHES
« TANTALUM CAPACITORS
GEAMAMIUM DIODES

RHEOSTATS
RELAYS +« R.F. CHO¥XES
VARIAGLE TRAMTZIOLIMFAS
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SYLVANIA—BAS/C

SUPPLIER TO THE ELECTRONICS INDUSTRY

FIRST WORD IN PHOSPHORS AND SILICATES—

For brighter,
longer-lasting
TV pictures

Throughout the electronics industry, you
hear the name “Sylvania” when phos-
phors and silicates are discussed.

Sylvania scientists are constantly im-
proving screening materials for cathode-

ray tubes. Example: development of new
phosphors with superior brightness,
color and stability. In competitive tests,
the new Sylvania phosphors surpassed
all other commercial picture-tube phos-
phors tested, maintaining at least 93%
of initial brightness after 1,500 hours
under clectron bombardment.

Another example: In 1959 Sylvania in-
troduced a new electronic grade potas-
sium silicate containing 35% solids. The
cathode-ray-tube manufacturers previ-

ously could obtain material containing
only 29.5% solids. Thus, the new potas-
sium silicate offers the industry signi-
ficant savings in material, transportation
and storage costs.

Progress in phosphors and silicates is
another reason why Sylvania has be-
come the first word—and the last word
—in basic supplies for the electronics
industry. Chemical & Metallurgical Di-
vision, Sylvania Electric Products Inc.,
Towanda, Pa.

SYI VANIA

Subsidary of GENERAL TELEPHONE & ELECTRON/CS (&)

32 CIRCLE 32 ON READER SERVICE CARD
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A
SIGNAL
SUCCESS
IN

200 B.C.

.and it was all done with mirrors!

Long before the Christian era, military signaling
with bronze mirrors was standard operating procedure

in China. This means of communication was
used by armed forces through the centuries.

Tropospheric scatter—the most
advanced communications method today—

is not done with mirrors. But it is magical how this ultra high
frequency radio technique hops mountains, oceans
and other geographical barriers to carry its messages far beyond the

horizon with unprecedented reliability.

The name Radio Engineering Laboratories, too, has been carried afar. REL
is a pioneer in the design and construction of tropo scatter
communications equipment. You'll find its name on the radio apparatus

in use or on order

by eight out of nine major tropo networks.

REL’s a name you'll want to remember when you need experienced solutions
y p
to your commercial or military radio communications problems.

Radio Engineering Laboratories-Inc

A subsidiary of Dynamics Corporation of Awmerica

Dept. €+ 29-01 Borden Ave - Long Island City 1,NY

ELECTRONICS * APRIL 1, 1960

Creative careers at REL

await a few
exceptional engineers.
Address résumés to

James R. Day,
Vice President, Engineering,
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WITH A HIGH IQ

With new Hamilton Standard flight control—combining autopilot, amplifier-
coupler in one package—Sikorsky $-61 cruises, climbs and hovers “hands off"

An advanced flight control, designed and built by
Hamilton Standard in cooperation with Sikorsky Air-
craft, helps make the S-61 the “brightest” helicopter
flying today. It is the first helicopter flight control to
combine an autopilot and amplifier-coupler in one
package, and ‘gives the S-61 completely automatic
control for any pre-set flight mode, plus automatic
stabilization for all flight regimes—yaw, pitch, roll,
or collective.

The unit itself is fully transistorized; employs re-
dundant circuitry for reliability and has separate
plug-in modules. Compact and lightweight, this new
control is typical of the sound design and engineering
that Hamilton Standard is applying to a variety of
projects in the flight control field.

ADAPTIVE FLIGHT CONTROLS for re-entry bodies,
space-probes and -gliders are now in advanced stages
of study at Hamilton Standard. This program in-
volves the development of a self-adaptive system
that will not only compensate for aerodynamic
changes, but will also compensate for failure of its
own components.,

MISSILE FLIGHT CONTROL. Hamilton Standard
has also created a new concept in digital flight con-
trol and guidance systems for advanced missiles. This
system offers significant reductions in weight and
component complexity.

FLIGHT CONTROL is just one of the many areas

of electronics in which Hamilton Standard is working

today. The company’s experience also includes in-
strumentation, electrical control, and static power
conversion. These activities, plus the technologies
developed in producing electronic controls for en-
vironmental conditioning systems, starters, turbine
and rocket fuel controls, propellers, and ground sup-
port equipment, establish Hamilton Standard as a
dependable source of widely diversified electronics
capabilities.

FOR COMPLETE INFORMATION on how Hamilton
Standard Electronics can go to work for you, phone
or write: Hamilton Standard Electronics Department,
50 Main St., Broad Brook, Connecticut.

and flight control system

- - vy 19 of the 5-61's automatic stabilizati
~ s " CEREBELLUM ?s t'hl: <ompso<t control unit, designed and built by Haomilton

Standard. 1t has separote plug-in modules which are completely interchangeable in any of
the four major chonnels. The control takes inputs from pilot command settings, flight para.

meter sensors, and sonor ¢
2 ..‘ _pitch are computed and amplified to drive the croft’s hydraulic flight-control actuators.

| ignals. Error signals for yaw, pitch, roll, and. collective

P

HAMILTON

STANDARD

DIVISION OF UNITED AIRCRAFT CORPORATION

WINDSOR LOCKS, CONNECTICUT

SOME OF THE MANY FIEI.DS OF GROWTI-I AT HAMILTON STANDARD

ENVIRONMENTAL CONDITIONING SYSTEMS
for space vehicles and such advanced air-
craft as the B-58, 880, B-70 are important
aspects of Hamilton Standard diversification.

ELECTRONICS - APRIL 1, 1960

ENGINE CONTROLS for over 20,000 air-
craft gas turbines have been produced by
Hamilton Standard. The company’s latest con-
trol work involves advanced rocket engines.

CIRCLE 35 ON READER SERVICE CARD

GROUND SUPPORT EQUIPMENT. Hamilton
Standard is presently producing o wide
range of GSE for both missiles and air-
craft—from special tools to complete systems.,



The hands of Tatsuko Noji

TOKYO-—MUCH OF THE STRENGTH
of Japan’s electronics industry is in
hands like the ones pictured above,
the hands of Totsuko Noji, 22-year-
old assembler in the Totsuka works
of Hitachi Ltd.

Hitachi, one of Japan’s Big Five
electronics procducers, makes every-
thing from heavy power-generating
gsystems (including nuclear equip-
ment) to transistors.

The Totsuka plant in Yokohama
is one of Hitachi’s 20-odd produc-
tion facilities, and makes communi-
cations and computer equipment.

Tatsuko Noji and Kayoko Otsu
are typical of Hitachi’s production
workers.

Hitachi Girls

Kayoko Otsu, born in the Fuku-
shima prefecture some 200 miles
north of Tokyo, came to Yokohama
ten years ago with her family
(three brothers and a sister, rang-
ing in age from Kayoko’s 22 to her
youngest brother’s 10). Her father
joined Hitachi, and the family
moved into a company-owned house.

When she finished junior high
school in 1952, she took advantage
of Hitachi’s policy of preferential
treatment to employee relatives to
go to work at the Totsuka works.

Tatsuko Noji is a Yokohama gir],
also came to work for Hitachi at
the age of 14 when she finished
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junior high school. Tatsuko’s father
is dead, and with her mother and
brother she is responsible for main-
taining a household. Her mother
works for the prefectural police,
and her brother, just turned 18 and
now finished high school, has taken
a job at Tokyo’s Haneda Airport.

By local Yokohama standards,
Hitachi pays the girls fairly well
and treats them generously, More
than half of the 8,500 workers at
the Totsuka works are young
women, about normal for a Jap-
anese electronics firm. The women
are paid substantially less than
men, who are generally solely re-
sponsible for a family and so
treated more handsomely.

Tatsuko’s monthly salary is 13,-
000 yen ($36) plus a monthly trans-
portation allowance of 540 yen
($1.50) ; her bonus last year was
45,000 yen ($125). Kayoko’s salary
is 12,500 yen ($34.72), from which
800 yen ($2.22) is deducted as her
share of the housing charge; most
of the rent for the company house
is paid by her father and a younger
brother who works at another
Hitachi plant in Yokohama. Kay-
oko’s bonus last year was also
45,000 yen ($125).

Both girls are heavily dependent
on their employer, not only for in-
come, but also for much of their
social life.

Tatsuko and Kayoko

Japanese

More than half of Japan’s electronics
workers are young women between school
and marriage. Here’s the picture of how
two of these girls live

By FRANK LEARY, Aesociate Editor

Their day starts at about six, and
for both girls begins with house-
hold chores: cleaning up the sleep-
ing quarters and sweeping the floor.
Kayoko walks to work, and Tat-
suko takes a streetcar for which ex-
pense the firm reimburses her.
They arrive at about 8, and the
working day begins at 8:05.

There are coffee breaks at 10:05
and 2:30, and at 12:05 a 45-minute
lunch period. Lunch is served by a
company canteen at less than half
what it would cost outside. At 4:20
the assembly line closes down, and
the gates open at 4:30.

Of the 38,500 employees at the
Totsuka works, few pass through
those gates at 4:30. The bachelor
engineers (most young college
graduates cannot afford the re-
spongibility of a family on 20,000
($55.55) or 80,000 yen ($83.83) a
month), generally live on the
grounds in company bachelor quar-
ters. The executives usually haven’t
finished their working day. And for
production workers, there is more
diversion on factory grounds than
they will find outside.

Hitachi, for instance, subsidizes
16 cultural activities and 16 sports
for its employees. A fully equipped
gymnasium is alive with pingpong,
badminton, basketball, gymnastics,
wrestling, fencing and other sports
by 5 p.m. At various places on the

APRIL 1, 1960 - ELECTRONICS



Production Workers: A Close-up

factory grounds, the girls can study
flower arranging, dressmaking,
cooking and other domestic arts.
Dancing classes in Western style
and traditional Japanese forms are
held. Introspective young men can
play go or chess.

Both Tatsuko and Kayoko play
pingpong and badminton, though
rarely together (Kayoko, inclined
by nature to be rather domestic,
usually loses to her friend). Kay-
oko is studying flower arranging
and dressmaking, next month will
take on cooking lessons.

Tatsuko learned dressmaking
from her elder sister (now mar-
ried) and had to learn to cook in
order to backstop her working
mother; her interests lie elsewhere.
A sporting type, she plays volley-
ball and handball, can still put the
shot a fair distance. She never
misses company - sponsored sym-
phony concerts and plays, goes oc-
casionally to the company movie.

Kayoko takes in the movies on
Sundays and has developed a defi-
nite taste for American films (with
a special warm spot for Montgom-
ery Clift); Tatsuko doesn’t care
one way or the other about films
but definitely likes Western classi-
cal music and regards the Fifth
Beethoven symphony most highly
(she calls it Unmei—*“Destiny”).

What with sports, schools and
recreation, neither of the girls
leaves the plant much before 6:30.
They get home in time for dinner—

Tatsuko performs an intricate series of wiring
jobs on automatic switchboard assembly line

when her mother works late, Tat-
suko gets home in time to make
dinner—and by the time they’ve
finished eating and cleaning up the
dishes it’s time for bed. Tatsuko
admits that she sneaks in some
reading in the evening; Kayoko
sometimes sews a bit.

The Weekend

Saturday is usually a half-day;
Sunday is the day traditionally as-
sociated by the Japanese with out-
ings. The whole population will be
on the move of a bright Sunday
morning, and the trains are
jammed. Tatsuko and Kayoko go on
frequent outings with their friends
—both boys and girls—from the
plant. These outings are paid for
by the company.

Some go to Nikko, the great
necropolis of the Tokugawa shoguns
and a national shrine; some to the
hot springs at Atami; some to the
seashore or the mountains for ski-
ing or swimming. Tatsuko and Kay-
oko say they’re not much for skiing
or swimming, but Tatsuko likes to
climb mountains (she’s been up
Fuji) and Kayoko likes hiking.

A few times a year, the company
schedules a longer outing, perhaps
to the old imperial capital at Kyoto
or to the northern islands. On these
occasions, which require overnight
trips, Saturday is added in as a
holiday, again at company expense.

Thus the bald salary figures tell
only part of the story. Translated

into dollars at the going exchange
rate (360 yen to the dollar) they
look meagre indeed, and for this
reason it becomes deceptively easy
to think of Japan’s millions of Tat-
sukos and Kayokos as cheap labor.

But as a matter of fact, the pur-
chasing power of these salaries is
not too far out of line with many
European standards, and is higher
than some. And the cost of labor to
Hitachi and other Japanese firms
does not end with salaries, trans-
portation allowances and bonuses.

Kayoko could buy a pretty West-
ern-style dress in Yokohama for
less than 3,500 yen ($9.72), about
a week’s salary. Better than that,
she can make her own dress clothes
for far less. Work clothes are pro-
vided for her by the company,
eliminating a major expense. The
evening meal, the one big meal a
day that the worker has to pay for,
can be prepared for three people
for about 200 yen (56 cents), less
than half Tatsuko’s daily wage.
And for these workers, major
sports or entertainment expenses
are unnecessary.

Aside from salaries and bonuses,
transportation allowances and the
costs of company housing, Hitachi
spent about 35 million yen ($972,-
000) last year on the diffuse pack-
age of employee activities at its
Totsuka plant. Besides this, about
30 million yen ($833,000) a month
went toward operating the schools,
a hospital, etc., for employees.

Kayoko Otsu an the assembly line for carrier relay equipment




electronics BUYERS’ GUIDE -

You’ll find detailed facts about the products of
almost 700 different advertisers — that’s 429, more
than you’ll find in any other electronics directory.

There’s also 64 pages of reference data about mar-
kets, materials and design — vital information for all
working in electronics. Also local sales offices of man-

electrol‘“c:E
' GUI
Bt e

ufacturers . . . the names, addresses and phone nume
bers of representatives . . . complete lists of manu-
facturers . . . registered trade names . . . and also, of
course, the most complete listing of all electronic and
related products. Tells what you want to know . . .
when you're ready to buy.

@ @ A vccrow-Hill Publicotion » 330 West 4208 Street, New York 36, New York
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Insight
at
4

milliseconds

recorded with Brush operations
_ monitors. Multiple high-speed
— events are reported in writing
within 4 milliseconds of occur-
rence—to establish the basis for
split-second, million dollar de-

cisions necessary in today’s com-
plex control systems. Up to 120
separate “‘on-off”’ event signals
are monitored and permanently
recorded on a chart only 12”
wide. Fixed-stylus electric writ-
ing provides sharp, reproduc-
ible traces of uniform clarity.
Chart speeds from one to 250
mm/sec permit a precise inter-
pretation of all events, with
resolution up to 500 signal
changes per second. For military
or industrial analysis and control,
no direct writing recording sys-
tem can match the capabilities
C of Brush Operations Monitors.
Write today for complete speci-

| fications and application data.

(“.

!.)I‘USh INSTRUMENTS

DIVISION OF

37TH AND PERKINS CLEVELAND 14, OHIO
CORPORATION



in direct
writing

systems

only Brush

eliminates
compromise

Avoid a *‘second best” choice. Get exactly what you need. Only Brush permits
selection of . . . Writing Method . . . ink, electric or thermal . . .

Trace Presentation . . . curvilinear or rectilinear . . . Configuration . . . vertical or
horizontal, rack mounted or portable models. Also ... chart speeds from

50" /sec to 10”’/day . . . functionally designed control panels . . . readily accessible
components for fast inspection, simple adjustment . . . complete, easy to understand
operating manuals. Get the industry’s most advanced design concepts. You never need
compromise when you specify Brush. Complete information at your request.

!)I'USh INSTRUMENTS

DIVISION OF

$7TH AND PERKINS  CLEVITE | CLEVELAND 14, OHIO

CORPORMATION



our business is
communications

and control
systems...

For over 75 years North Electric has been designing, engineering
and manufacturing “systems” designed on the dual functions of
communications and control.

Today, North Systems speed man's thoughts and words over vast
distances, between continents and over oceans in seconds.

Today, North Systems control the flow of light, heat, power and
water for homes and industry, petroleum products for the wheels
of America and chemicals for industry.

Today, North Systems are at work on land, sea and in the air as
integral cogs in our vast transportation network.

Today, North Systems make possible high speed data processing
complexes functioning through highly efficient switching centrals.

Today, North Systems automate production tools and production
lines, handle packaging and pricing chores, perform scientific test-
ing, measuring, weighing and analysis, and hosts of similar functions.

Today, North Systems help BMEWS guard our frontiers, add to our
missile capability in projects THOR and JUPITER and help keep
our nation safe and strong in many other defense programs.

At North Electric, the engineering team represents a cadre of pro-
fessional competence with the solid background that comes from
long experience in the application of system concepts.

To learn what North can do for you, systemwise, today and tomor-
row, write for your copy of “North System Concepts” booklet—now,

ELECTRONETICS DIVISION

NORTH ELECTRIC COMPANY

644 S. Market St. Galion, Ohio
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This Is How Midas Satellite Fills BMAEWS Radar Blind Spots

VISIBLE TO BMEWS RADAR

ND AREA NOT.\:
VSBLE 0"\

N N ausws\\.;w\;i\\i
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Theoretical enemy missile firing (left) will be detected at three BMEWS radar sites from six to 10 minutes after launch. Midas satellite (right)
detects enemy missile’s heat one minute after blast-off—while rocket is still in radar blind spots—then tells BMEWS missile is on the way

How Satellites Work With Radar

THE PRIORITY STATUS of Project
Midas—this country’s heat-seeking
missile defense satellite—is being
debated in the Pentagon this week.

The debate itself has been as-
signed “highest priority,” says
Secretary of Defense Thomas S.
Gates.

Many top USAF brass hope this
priority label will soon be trans-
ferred to the project itself.

Lockheed currently has a $60-mil-
lion contract for R&D but the feel-
ing in many military quarters is
that this is not enough.

USAF believes one obstacle is
due to the misunderstanding that
Midas will supersede the Ballistic
Missile Early Warning System
(BMEWS) — our 3,000-nautical-
mile-range ground radar installa-
tions at Thule, Greenland (Site I),
Clear, Alaska (Site II), and Fyl-
ingsdale Moor, Yorkshire, England
(Site III).

In fact, the two systems are com-
plementary and, as a team, will
greatly strengthen our defense
position in the northern polar re-
gion, experts say.

Ground radar, though long in
range, is line-of-sight and conse-
quently does not see below the hori-
zon. A Soviet missile launched deep
in the Soviet Union would be in-
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visible to BMEWS radars for from
five to 10 minutes.

Midas, however, in orbit directly
over the launch can pick up the
blast one minute after firing. Midas
then alerts the North American
Defense Command headquarters in
Colorado Springs of a firing and
warns the BMEWS sites to be pre-
pared for a suspicious object that
will appear at a certain time in a
specific sector.

Though the Soviet Union is
known to have many launch sites
and would hardly launch a single
missile just to test our reaction,
the following simplified example
shows how the two systems operate
as a team.

What Happens

A Soviet ICBM is launched from
a pad southeast of Moscow, Ka-
pustin Yar (47°N-—62°30'E). The
target is San Francisco, a distance
over the earth of about 5,800
nautical miles. The BMEWS radar
at Thule, Greenland, some 3,160 n.
mi. from Kapustin Yar, will leave a
blind area over the launch site of
about 2,000 miles altitude—even if
BMEWS’ elevation angle is 0°.

Assuming the Soviet missile is
programmed to follow a medium
elevation trajectory, it will tilt over

toward its target soon after launch.
Before Thule radar has picked up
the missile it will have traveled an
earth distance of 1,500 n.mi. toward
its target and be at an altitude over
the earth of 500 n.mi. Time elapsed
will be about eight minutes. This
leaves 27 more minutes to San
Francisco.

Site III, which is closer geo-
graphically, should detect it in less
time. Site II, farther away, should
take longer than eight minutes.

A series of four to six strategic-
ally spaced Midas satellites, travel-
ing in a circular, polar orbit, will
be able to detect the missile launch
while still invisible to BMEWS.
The satellites’ infrared sensors will
pick up rocket exhausts as soon as
they emerge from the atmosphere
(water content of the atmosphere
filters out infrared). This will only
take about one minute—seven min-
utes before Site I radar picks up
this missile. An advantage to set-
ting the sensors so that the earth’s
atmosphere becomes a barrier is in
blanking out heat sources such as
blast furnaces, fires, and other ir-
relevant phenomena.

Midas’ tracking of a missile will
last for only five minutes or so until
the rocket engine shuts down. By
the time BMEWS detects the mis-
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gile, it will be in free flight. The
missile passing through the two
horizontal beams radiated by the
fixed surveillance radar provides
two coordinates. This permits al-
most instant calculation of trajec-
tory and impact point.

Soviets Changing
Research Setup

THE USSR Academy of Sciences,
the top science and technology
agency responsible for Soviet scien-
tific achievements, is changing some
of its research approaches and is
integrating the scientific organiza-
tions of other Communist states
into its program.

A Tass report received in Vienna
recently said future work of the
Academy would differ in two ways
from work done up to now: First,
the report said, research subjects
would be limited to a relatively
small number; second, commissions
and councils will be established all
over the country for each research
project. Tass indicated that addi-
tional scientific centers would be
built in newly developed industrial
areas, especially in the Ural and
Volga areas and the Eastern parts
of the country.

Seek Coordination

The Soviet news agency said the
overall aim is to coordinate scien-
tific research within the Communist
bloc by incorporating the scientific
research institutes within the So-
viet system.

A start towards integration of
all Communist research facilities
was reportedly made during 1959
with the signing of bilateral agree-
ments with Albania, Bulgaria,
Czechoslovakia, East Germany,
Hungary, Poland and Rumania.
The report did not mention an
agreement with Red China.

The statements about the future
work and organization of the
Academy of Sciences were part of
a dispatch on the annual general
conference of the Academy devoted
to “Results of Scientific Research
in 1959.” Academy president Al-
exander Nesmeyanov asserted that
the USSR leads the world in cosmic
research,
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FIRST Navy Militarized SSB Transmitter

Generates Cleaner Signal Using

HERMES CRYSTAL FILTERS

Frequency 2 Mc. Shown opprox. %5 size.

Single-Sidebond Tronsmitter, Model AN/WRT-2
developed by Westinghouse Electric Corporotion
for the U, S. Novy uses Hermes Crystol Filters,
Model 2MUB ond 2MLB.

Recently installed on the atomic submarine SKIPJACK
(SSN585), the Westinghouse Electric AN/WRT-2 SSB Trans=
mitter is now standard Navy equipment.

Single sideband signals are generated in the AN/WRT-2 by
the selective filter method employing Hermes 2MUB and 2MLB
Crystal Filters. These 2.0 Mc Crystal Filters not only offer all
the basic advantages of the filter SSB generation method, but
reduce the number of heterodyning stages required to translate
the modulated signal to the required output frequency. The
attendant decrease in unwanted signal generation results in a
cleaner signal, The AN/WRT-2 is also a more reliable tr<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>