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Compact computer memories with 0.2 microsec cycle times are made
reproducibly by vacuum depositing 80-20 nickel-iron film 2,000 A

thick on glass substrate under influence of a magnetic field, p 39
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Revolutionary’ DO-T and DI-T
TRANSISTOR TRANSFORMERS

FROM STOCK—Hermetically Sealed to MIL-T-27A Specs.

There is no fransformer even twice the size of the
00-T and DI-T series which has as much as 1/10th the
power handling ability . .. which can equal the efficiency
..-0r equal the response range. And none to approach the
reliability of the DO-T and DI-T units (proved to, but exceed-
ing MIL-T-27A grade 4).

High Power Rating ... _ . .u
Excellent Response weewe .. twice as good at low end.

Low Distortion .. ... .. .. - reduced 80%.

High Efficiency . .up to 30% better...compare DCR.
Moisture Proof .. v Dermetically sealed to MIL-T-27A.
Rugged — . completely metal cased.
Anchored Leads . ... will withstand 10 pound pull test.
Printed Circuit Use .. .. (solder melting) plastic insulated leads.
Suited to Clip Mounting . _ .. use Augat #6009-8A clip.

.up to 10 times greater.

00-T
No.

Sec.
imp.

Pri. D.C.Ma.t

Pri. Res. Pri,Res.
Imp. in Pri.

DO-T DI-T

Mw. DI-T
Level No.

Typical
Printed
Circuit Positioning

TRANSFORMERS PICTURED ACTUAL SIZE
DQ-T: ¥, Dia. x '%,”, 1/10 0z.; DI-T: ¥, Dia. x %", 1/20 0z.

% 3 100~ 200~ 400~ 500~ IXC 20xC
200~ 400~ 600~ IKC 20XC 4

8, oo~
%o l—
Qb

RESPONSE-0B
& o

§ 8
S &

i

MILLIWATTS AT 7.172%.DIST.

w

DSTOATION-*4

g

TYPICAL DI-T PERFORMANCE
CF RTED PRI IMP AND D C.
LOAD ~ RATED SEC 1M

TYPICAL DO-T PERFORMANCE
SOURCE 1 RATED PRI. (MP. AND D.C.
LOAD  (RATED SEC.ImP,

Do-T

Pri. D.Cc.Ma.t Scc.
No.

Mw.
Imp. in Pri. Imp.

Level

DI-T

Pri. Res. Pri. Res.
DO-T No.

DI-T

DO-T1 20,000 .5

30,000 5
500
600
1000
- 1200

DO0-T4 600
D0-TS 1200
D0-T6 10,000

800
1200
3 50 60 65
3 60
3 50.
3 60
3
—=2
—

850 815 50 DI-T1

D0-T2 100 DI-T2

00-T3 115 110 100 DI-T3

3.2 60 100
32 115 110 100 OI-T5
= 32 790 100
DO-T7 200,000 0 1000 8500 25

500 0 100,000 —

Reactor 2.5 Hys./2 Ma., .9 Hy./4 Ma
DO-T8 " 3.5 Hys./2 Ma., 1 Hy./5 Ma. 630
DO-T9 10,000 1 500CT 800
600 CT

12,000 LI
00-T10 10,000 1200CT 800
1500 CT

12,500
00-T11 10,000 2000 CT 800
12,500 1 2500 CT
150CT 10 12 11
200CT 10 16
300CT 7 12 20
400CT 7 16
600 CT ! 12 43
—— 800 CT 16
DO-T1S  800CT 12 51
1070 CT 16
00-T16 1000CT 3.5 12 71
1330CT _ 3 16
12

630 078

870 100 DI-T9

1
%‘ 870 100 DI-T10
1=

870

100 DI-T11

00-T12 500

DO-T13 500

00-T14

5
5‘
4
4

00-117 1500 CT
16

2000 CT -
7500 CT 12 505
10,000 CT 16

DO-T19 600 19 20

: 300CT 1
D0-T20 500 CT 600 31 32

108

00-T18 500

5.5

_Reactor 4.5 Hys./2 Ma., 1.2 Hys./4 Ma.
" 6 Hys./2 Ma., 1.5 Hys./5 Ma. 2100
a Reactor .9 Hy./2 Ma., .5 Hy./6 Ma.
DO-T27 ™ 1.25 Hys./2 Ma., .5 Hy./11 Ma, 100
_Reactor .1 Hy./4 Ma., .08 Hy./10 Ma. 25
DO0-T28  ** .3 Hy./4 Ma., .15 Hys./20 Ma. 25
D0-T29 120CT 10 3.2 10
150 CT_ 10 4
320CT 7 3.2 20
- 400CT 4
DO-T31 640 CT 3.2 43
800 CT 4
800 CT
1000 CT
1060 CT . 3.2 71
1330CT 3. 4
1600 CT 3.2 109
2000 CT 4
DO-T35 8000 CT
_ 1000007
D0-T36 10,000 CT
12,000 CT
2000 CT
2500 CT
10,000 CT
12,000 CT
20,000 CT 5
30,000 CT

2300 01-126

D0-T26

105 DI-T27

DI-728

00-T30

D0-T32 3.2 51
4

00-T33~

D0-T34 500

2.2’ 505 100
10,000 CT
12,000CT
8000 Split 195
10,000 Sptit
2000 Split
2400 Split
1000 Split
1,000 ( -5 1500 Split
40,000 CT .25 400 Split
50,000 CT .25 500 Spiit
400CT 8 400 Split 46
500CT 6 500 Spiit
400CT 8 120 Spiit 46
6 150 Split

500 CT_
400CT 8 40 Split 46

500CT 6 50 Spiit

950 970 100 DI-T36

| *D0-T37 100

*D0-T38 560 100

*D0-T39 800 100

“D0-T40 1700 50

*00-141

*D0-T42

*D0T-43

3
3
4

500 DI-T19

600 500 DI-T20

Do-T21 900CT 4 600 53 53 500 DpI-T21

00-T22 1500 CT 600 86 87 500 DI-T22

600 _1500CT  —

800 CT 850

~ 1200CT -

1000 CT 8500 25
100,000 CT  —

71500 CT
1800 CT

1
1
7
3
5

D0-T23 20,000CT 5

30,000CT 5
200,000 CT 0
_ '500CT_ 0
D0T25  10,000CT 1

12,000 CT 1

815 100 bI-T23

D0-T24

800 870 100 DI-T25

And Special Units to
Your Specifications

UNITED TRANSFORMER CORPORATION

*00-T44 80CT 12  32Spit

— 100CT 10 40 Spiit_ =
DO-TSH Drawn Hipermalloy shield and cover 20/30 db

9.8 500

—_DI-TSH

$ DCMA shown is for single ended useage (under 5% distortion—
100MW-—1KC) . . . for push pull, DCMA can be any balanced value
taken by .5W transistors (under 5% distortion—500MW—1KC)

t DO-T & DI-T units designed for transistor application only. Pats. Pend.
* DO-T37 thru D0-T44 newly added to series.

150 Varick Street, New York 13, N. Y.

PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.
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keep your signals clean with
engineered magnetic shielding

Keep stray magnetic fields out of your high gain
input transformers and cathode ray tubes. Keep
your signals free of noise, hum, cross-talk and
distortion. You can do it only with engineered
magnetic shielding.

These high-permeability shields are made from ex-
isting tools in a broad variety of single and multiple
structures—cylinders, spheres, truncated cones—
for applications ranging from dc into the audio
range and higher. They can be used with almost
all conventional transformer core and coil assem-
blies to provide any degree of magnetic, electro-
static or RF shielding against undesired signals of

all classes. Reduction of field strengths to 100 db
and beyond is common.

With Magnetic Metals shielding, both the electrical
and mechanical engineering is already done for you.
Simply let us know your requirements... We'll
engineer the exact type of shielding you need. In
selection of raw material, design, fabrication, an-
nealing, testing and gaging, Magnetic Metals has
amassed a great backlog of shielding experience.
For a better understanding of shielding and help in
specifying it, write for our informative booklet,
“Magnetic Shielding of Transformers and Tubes.”

See us at the IRE Shaw—Boath 1625

lAGNE TIC
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V i

CIRCLE 2 ON READER SERVICE CARD

Magnetic Metals Company

Hayes Avenue at 21st Street, Camden 1, N.J.

863 Production Place, Newport Beach, California
transformer laminations « motor laminations « tape-wound cores
powdered molybdenum permalloy cores « electromagnetic shields

electronics
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Shrinker

Cum Laude

Know ye that we, the corporation
of Burnell & Co., upon the recom-
mendation of our customers in the
electronics industry do hereby in-
augurate the estcemed order of

Shrinker Cum Laude.

Be it further known that, (with-
out undue modesty), the Shrinker
Cum Laude award has been made to
Burnell for displaying the highest
.degree of shrinkmanship in the
design and utilization of micromin-
iature, subminiature and miniature
toroids, filters and related networks.

Ghe Shrinker Cum Laude award
has also been tendered for signal

achievement in reducing develop-
mental costs while increasing per-
formance range-a feat accomplished
by the designers of the new Burnell
high selectivity, high attenuation,
1ke crystal filter which possesses the
following unique characteristics:

Attenuation — 3 db bandwidth —
3.8 cps

Shape Factor 60/6 — 44:1

Input — 500 ohms

Output Impedance—500,000 ohms
Meets MIL-C 3908 B vibration

standards

Other Burnell crystal filters avail-
able in frequencies up to 30mcs with

N

considerable latitude in impedance
range. Write for Bulletin XT 455.

See the complete line of Burnell
components at Booths 2909-2910
I'RE Exhibit, MNarch 20-23.

CPS 12 8 4 -0+ 4 8 12 CPS
~ — a~7 T 19
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COPYRIGHT 194) « BUENELL & CO. INC.

EXECUTIVE OFFICE PACIFIC DIVISION

AND PLANT SOUTH PASADENA, CAL.
DEPT. E-32 MFD. IN CANADA
PELHAM, NEW YORK BY EDO (CANADA) LTD.
PIONEERS [N microminiaturization OF TOROIDS, PELHAM 8-5000 CQRNWA(u, ONT‘)

FILTERS AND RELATED NETWORKS TELETYPE PELHAM 3633 WELLINGTON 2-6774
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CROSSTALK

DISCOVERER. Accompanying photo
shows Agena satellite being hoisted
into test stand for firing at Lock-
heed Missiles and Space division’s
Santa Cruz, Calif. test facility.
These satellites are being used in
the Discoverer series of launchings.
In this program, reentry nose cone
capsules are located by an azi-
muthal direction finder described in
the article beginning on p 42. The
author is A. T. Lloyd of Lockheed
Aircraft Service, Inc. in Ontario,
Calif.

TRACKING EQUIPMENT. Many ob-
servers in our industry feel the
time is ripe to stop depending on the Russians to give us telemetered data
from Soviet space probes, and on Jodrell Bank in England to tell us
where our own space vehicles are and what data they’re sending back.

Both the Defense Department and the National Aeronautics and Space
Administration have a good start in ground facilities to take care of our
defense needs and scientific experiments. But more and better equip-
ment is needed. :

There is a growing market in both R&D and hardware production of
ground facilities to detect, track, identify, catalog, predict the orbital
patterns of, instruct and listen to vehicles in space. U. S. space vehicles
now being developed will acquire more data and penetrate deeper into
space than before. Ground facilities must keep apace.

The article on p 20 describes the military’s existing ground facilities
and points out future needs. Last week, we covered NASA’s networks
and plans on p 20.

HIDDEN EAR. Electronic surveillance is hinted at but its existence is usu-
ally denied. Many states now invoke severe penalties against users of
clandestine equipment. After talking to many people, but not receiving
many quotable answers, ELECTRONICS gathered enough information to
assemble the story on p 24. For obvious reasons, much of the informa-
tion gathered cannot be published, but enough was learned to show this
is an interesting area.

Coming In Our March 10 Issue

IRE HIGHLIGHTS. With approximately 300 papers to be presented at 54
sessions, this year’s IRE show in New York looks like it will be just as
hectic as in previous years. To help you direct your footsteps, ELEC-
TRONICS editors have put together for our next issue a roundup of some
of the new engineering developments slated for discussion. These include
laser radar, log-periodic monopole antennas, tunable tunnel-diode ampli-
fiers and semiconductor filters.

electromics
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7 new
additions
to the

TYPE 2N768

® Micro-energy switch—designed for low current, low volt-
age, high speed applications

® 10 mc pulse rates, collector currents as low as 1 ma,
collector supply voltages as low as 1 volt

® No reduction in switching speed, as with ordinary low cur-
rent, lowvoltage devices. Permits higherdensity packaging

® Typical DC beta of 40 @ Vce = —0.20 v, Ic = —2 ma

TYPE 2N769

® World's fastest switch—will operate reliably at speeds in
excess of 100 mc

® Gain bandwidth product (fr) typically 900 mc

® Low capacitance, low saturation voltage, high beta—ideal
for low-level, high-frequency logic circuits

® Extremely low hole storage factor (K's) typically 18 nsec

TYPE 2N779

Manufactured with tighter parameter control than any
other transistor in the industry

® Designed to meet rigid specifications of 16 electrical
characteristics—ideal for NOR logic and other super-
critical applications

® Low saturation voltage—typically 0.12 volts

® Higher in performance, lower in price than mesa tran-
sistors with lesser specifications

SPRAGUE MADT" transistor line!

High-speed switching transistors in TO-18
cases are now being mass-produced by Sprague.
These hermetically-sealed germanium Micro-
Alloy Diffused-base Transistors are made by a
controlled-etch process to insure extreme uni-
formity. Maximum frequency capabilities have
been improved by graded-base construction.
Automated manufacturing techniques have
brought about increased production efficiency,
permitting favorable reductions in prices. This
is why Sprague MADT Transistors can offer you
greater performance per dollar than other high-
speed devices in low-current switching circuits.

*Trademark of Philco Corporation

SPRAGUE COMPONENTS

Other Sprague Micro-Alloy Diffused-Base Transistors

APPLICATION
Amplifier, to 100 mc

Ultra High Speed Switch
(Storage Temperature, 85 C)

Ultra High Speed Switch
(Storage Temperature, 100 C)

2N499

2N501

2N501A

2N504
2N588

High Gain IF Amplifier

Oscillator, Amplifier, to 50 mc

For complete engineering information on the types in
which you are interested, write Technical Literature
Section, Sprague Electric Company, 35 Marshall Street,
North Adams, Massachusetts.

TRANSISTORS
CAPACITORS

RESISTORS

MAGNETIC COMPONENTS

INTERFERENCE FILTERS
PULSE TRANSFORMERS
PIEZOELECTRIC CERAMICS
PULSE-FORMING NETWORKS

March 3, 1961

HIGH TEMPERATURE MAGNET WIRE
CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS

shnnsue

THE MARK OF RELIABILITY

‘Sprague’ and '@ are registered trademarks of the Spragua Electric Co.
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CONTROL |

Skilled manpower means investment
...inrecruiting expenses, training and
time.

Your key to manpower cost control is
the pool of technical talent available
through specialized assistance of RCA
Service Company—RCA’s military and
industrial service arm.

You can “lease” expert manpower for
specific needs—thereby cutting costs *
you would ordinarily incur because of

recruiting, training and idle time. “

Depending on your requirements, RCA }
can provideone... five... 100 special- |
ists or more, to give you the support

that will help you use your time more '
efficiently and control your costs. |

Regardless of project scope, look to
RCA Service Company for assistance |

il in any, or all, of these services:

'\ There are times it makes good business sense

W

. contractors. This experience and skill

« Field Engineering

« Systems Engineering Services

» Equipment Installation, Check-out,
' and Maintenance

« Equipment Repair and Calibration

RCA Service Company has been pro-
| viding such technical support services
' on complex equipment and systems
. to branches of the U. S. Armed Forces,
| governmental agencies, and prime

| assure you of the results you require.

| to utilize outside capabilities to assist you in
reaching your project goal more efficiently and

'\ economically. Look to RCA for the cost-con-

| trolling, technical excellence you require.

For complete information, contact
J. R. Corcoran, Location 206-2
RCA Service Company,
Camden 8, N.J.

The Most Trusted Name
in Electronics
®  RADIO CORPORATION OF AMERICA

COMMENT

Medical Electronics

Your issue of Jan. 20 contained
one of the best editorial summa-
tions of medical electronics I have
had the pleasure of reading (on p
49). ELECTRONICS is to be compli-
mented for publishing so thorough
a treatment of what is becoming an
increasingly important field of ac-
tivity for the industry. We at Gul-
ton look forward to the upcoming
articles in the series.

Congratulations to you, author
Bill Bushor, and everyone con-
nected with this idea.

ANDREW J. LAZARUS
GULTON INDUSTRIES
METUCHEN, N. J.

The other articles in the sertes
appeared on p 46, Feb. 3, and p 54,
Feb. 24.

.. . Am a subscriber to ELEC-
TRONICS. I read your treatment of
medical electronies—and it's
good . . .

HARRIS SKLAIRE, M. D.
PLATTSBURGH, N. Y.

Our thanks to you and Bill
Bushor for the wonderful coverage
in ELECTRONICS of medical elec-
tronics. Our thanks also for the
cover of the Jan. 20 issue, together
with the mentions in the article of
AIL. and our achievements. We
think the article was grand . . .

HAROLD HECHTMAN
AIRBORNE INSTRUMENTS

LABORATORY

DEER PARK, N. Y.

Square Deal From Government

Reader A. E. Lander of Washing-
ton, D. C., was somewhat alarmed
by the Navy’s failure to contact
the Santa Maria immediately
(Comment, p 6, Feb. 10).

I wonder if the Navy played
square with us. Seems to me they
not only found the ship but found
it within three or four hours of the
initial alarm. I believe this contro-

| versy does not lie within the realm

of adequate defenses, but rather
some misguided sense of secrecy in
Washington. We undoubtedly did
not want the pirate captain to know
we had located the vessel until a
better insight into his plans for the
passengers was gained. Consider-
able radio traffic would have been
generated by persons outside the
guarded government channels if
every newspaper in the U. S. car-
ried the story that the ship had
been found and was being shad-
owed.

When it became apparent that no
harm was to befall the passengers
or that other steps would have to
be taken, the Navy released a series
of reports leading up to the actual
interception. In other words, to
keep the pirates from knowing we
had intercepted their ship, the
Navy took the rap that they had
not found her.

A similar instance is unfolding
right now about the large Soviet
spaceship currently circling the
globe. We did not release any infor-
mation about this craft, yet when
foreign observers pointed this out
we immediately told the world we
had been tracking the thing almost
from the launch.

Our defenses are not what they
should be, but I think these two
cases were stupidly handled by the
people in charge of telling the
public.

WAYNE S. BECK
WHITNEY METAL TooL Co.
ROCKFORD, ILL.

In our position close to these
“people in charge of telling the
public,” we have become aware of
an apparent trend in the last two
months for government spokesmen
to withhold information that might
raise embarrassing questions. This
tendency has been building up for
some time. It has reached a point
where the people who are really in
charge of informing the public—
the press, including the industrial
press—are frequently dented access
to the truth at the source. Many
space-tracking people, for instance,
have been gagged; all questions
on the subject of the Soviet space
ship are relayed to a government
agency in Washington.

electronics



NEW
FASTER
WAY 10

The all-new Hughes High Frequency Memo-scope®
Oscilloscope saves you time and money in transient

analysis. With its 10 mc bandpass and one million inches
per second writing speed, it can store fleeting phenomena
for an indefinite period of time. It displays these
non-recurring transients for thorough study until intentionally
erased. In this way, you can eliminate expensive "hit or
miss’ methods of transient analysis.

This is the only measuring instrument that can give you
stored response at these fast writing speeds!
An added benefit: you can also use this unique new

instrument as a precision laboratory oscilloscope. Thus, you
get two precision instruments for the price of one.

SPECIFICATIONS:

CONVENTIONAL MODE:
® DC to 10 mc Band Pass

STORAGE MODE:
(All features of Conventional Mode,

ANALYZE

1961

trarch 3,

& Sweep Range: 0.1 1 secs/division; PLUS;)
5X Magnifier for speeds to .02 u ® One million inches per sec Writing
secs/division; Speed

8 Unlimited Storage Time

m Fast Erase (less than 150 millisecs)
a Xy PIofting

& Single Shot Trigger

a Photograph or Trace Directly Off
Scope Face

Multiplier for sweeps fong as 10
secs/division

m Rise Time: 35 nanoseconds

m Built-in Delay Line (0.25 u secs)
® Numerous Trigger Selections

® Electron Beam Position Indicators
® Plug-in Preamplifiers

CREATING A NEW WORLD WITH ELECTRONICS

Learn more about the new
High Frequency Memo-
scope Oscilloscope—its
applications, operating
characteristics, and

principle of operation.

Write today for a free
illustrated brochure. No

obligation, of course. HUGHES AIRCRAFT COMPANY

INDUSTRIAL SYSTEMS DIVISION

Memo-scope Oscilloscope

Hughes Industrial Systems Division
P.0O. Box 90904

Los Angeles 45, California

O Please send me a copy of your 8-page brochure.
O Please arrange for an in-plant demonstration.

Name

Company.

Address,
City

Zone

S S S S

~
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planting

for tomorrow

You’ve heard of the “hard sell” and the “soft sell” — but many of our advertisers are
also interested in the “long sell”.

This is planned advertising. You might call it “planting for tomorrow”.

The sales seed in an advertising message bears abundant fruit if sown in fertile ground
. . . readers of this publication, for example, who, in buying this issue, have demon-
strated their interest in what we have to say.

As a member of the Audit Bureau of Circulations*, our circulation records have been
audited and the facts published — by this impartial organization of advertisers, adver-
tising agencies, and publishers. These bedrock facts about our circulation audience
can help you to plan more productive advertising.

Is your own planned selling based on circulation facts? You can be ABC-sure. Ask
to see a copy of our latest circulation report.

electronics

A McGRAW-HILL PUBLICATION « 330 W. 42nd ST. « NEW YORK 36, N. Y. .

® Through the reports issued by the Audit Bureau of Circulations, this pubhcation, along with
other publisher members of ABC, voluntarily and regularly give the buyers of advertising more
verified factual information than is available for any other advertising media at any time.

electronics



ELECTRONICS NEWSLETTER

Transistor Sales Increased
36 Percent in 1960

YEARLY GROWTH PATTERN in tran-
gistor sales was sustained in 1960
as U. S. producers rang up $301,-
432,285 in factory sales. The figure
represents an increase of 36 per-
cent over the $222-million in sales
recorded in 1959. Final 1960 figures
were released last week by Elec-
tronic Industries Association’s mar-
keting data department.

A total of 127,928,586 transistors
were sold in 1960; this is 55 percent
above 1959’s sales of some 82 mil-
lion units. December was 1960’s
high month in numbers of tran-
sistors sold; over 13 million units
were delivered for $27,915,649.
March was high month in dollar
volume; 12,021,506 transistors were
sold that month for $28,700,129.

Japanese Electronics
Still Going Strong

ELECTRONICS PRODUCTION in Japan
for the first nine months of 1960
totaled $856 million, the Business &
Defense Services Administration
reported last week. Figure is 31
percent over the $655 million re-
ported for the first nine months of
1959. Tv and radio made up about
half the output, leveling off some-
what from 1959’s upsurge. Tape
recorders and phonographs con-
tinue a strong upward trend. Com-
puters, control and measuring
equipment, and special-purpose
tubes are responding to government
stimulus with production gains.
Transistor production increased 34
percent and receiving-tube produc-
tion increased 45 percent over the
1959 period.

Mitsubishi Electric announced
last week that trial production is
being undertaken on electronic in-
struments employing molecular
electronic techniques. Instruments
include notch filters, sawtooth gen-
erators, diode matrices, multivi-
brator units, multicontact elec-
tronic switches and audio preamps.
Mitsubishi is affiliated with Wes-
tinghouse, imported the molecular
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electronic technology last May, re-
vised it locally. Weight of molecu-
lar units is said to be a ten-thou-
sandth that of a transistor.

In another development, Tokyo
Shibaura last Monday announced
that a silicon-controlled rectifier ca-
pable of putting out 200 amperes
has been produced by a double-dif-
fusion process.

Epitaxial Mesa Transistor
Switches in 110 Nanoseconds

DEVELOPMENT of a germanium tran-
sistor with a maximum switching
time of 110 nanoseconds was an-
nounced last Friday by Sylvania
Electric. The new transistor, an
epitaxial mesa unit designated
2N781, has a maximum turn-on
time of 60 nsec, maximum turn-off
time of 50 nsec. Storage time is
reduced to 20 nsec, the company
says.

Saturation voltage is —0.16 v
max. Collector-emitter and collec-
tor-base voltages are rated at —15
v. Collector current at 25 C is 100
ma and power dissipation is 150
mw.

Echo II May Herald
Passive Relay Chain

EcHO II, passive satellite one third
bigger and 20 times more rigid than
the still orbiting Echo I, is being
developed by G. T. Schjeldahl Co.
under $400,000 contract with Na-
tional Aeronautics & Space Admin-
tration. Satellite is scheduled for
launch in 1962.

Second-generation Echo will be
135 ft in diameter, use stretchable
aluminum laid over a Mylar base.
It will be 0.00077 in. thick, will yield
evenly under inflation pressure, for-
get packaging folds and wrinkles,
stay smooth and spherical longer
than its predecessor. Black inner
surface will distribute heat uni-
formly to keep skin temperature
steady around 122-140 F even in
direct sunlight.

If successful, Echo II may be fol-
lowed by a string of Echo satellites

encircling the globe by 1963, pos-
sibly for radio-tv relay. Launching
method now under consideration
would kick balloons out at inter-
vals—three from first rocket, six
from another, and so forth—until
the relay chain is complete.

Meanwhile, from Germany ELEC-
TRONIC: editor W. W. MacDonald
cables that European companies ex-
hibit considerable interest in Bell
System’s proposed communications
relay satellite. Several Telefunken
executives, for example, will visit
the U. S. in late March or early
April to discuss mutual use of such
a relay if and when it goes into
orbit.

There is less interest in possible
use of a satellite for radio-tv relay
because of the time difference; feel-
ing in Europe is that fast filming,
kinescoping, video tape may do the
job satisfactorily.

Tv Probe Observes
Drilled Hole, Deep Lake

TELEVISION PROBE 25 inches in outer
diameter has been developed by
four engineers of Eastman Inter-
national GmbH in Hanover, Ger-
many, in cooperation with Grundig
of Fuerth and the Austrian Engi-
neering Bureau for Geology & Con-
struction. Probe permits observa-
tion and photographic recording of
geological conditions in drilled
holes as deep as 1,312 ft, works
faster and more accurately than
coring procedures. Probe is 4.6 ft
long, can withstand 735 psi.

Meanwhile, the Soviets announce
that an underwater tv camera has
been used to explore Lake Baikal in
southeastern Siberia. The lake is
one of the largest in Asia, is the
deepest in the world.

Defense Contracts Stress
Thermionics, Thermoelectrics

DIRECT CONVERSION of one energy
medium to another is the research
objective of a number of defense
contracts disclosed last week.
General Electric in Lynn, Mass,,
has received two contracts from
Army’s Quartermaster Research &
Engineering Command to study
thermionic conversion systems and
develop a self-contained heating-
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ventilating system for combat cloth-
ing which can operate off a thermi-
onic generator. Westinghouse has
a parallel contract to develop a
thermoelectric system for the same
purpose. Meanwhile, Naval Re-
search Laboratory has given itself
a contract to explore fundamental
heat-transfer processes in electro-
mechanical, thermoelectric and
magnetohydrodvnamic devices.

In plasma research, Rome Air
Development Center has asked
Pratt & Whitney to investigate use
of MHD principles for generating
large quantities of electrical power.
P&W is to evaluate both open- and
closed-cycle systems, select one on
the basis of feasibility studies, pro-
vide a conceptual design. Contract
is due to be completed soon. Norair
division of Northrop Corp. is wind-
ing up an RADC contract to study
the generation of coherent electro-
magnetic radiation by a pulsating
plasma. Norair was asked to an-
alyze electron density at plasma in-
terfaces and the modes of oscilla-
tion at such interfaces, study the
behavior of pulsating plasmas,
evolve the mathematics for the be-
havior, design experiments to dem-
onstrate coherent radiation.

Westinghouse has completed its
RADC contract for design and fab-
rication of a fossil-fueled convec-
tion-cooled thermoelectric gener-
ator of 100-w rating at 12 v. The
generator, dubbed TAP-100,
weighed 47 b, exceeded its spec to
produce 102.5 i, developed 19.7-v
open-circuit potential, was tested to
failure at RADC; initial failure
came at 210 hrs. Texas Instruments
continues its Office of Naval Re-
search study of heat transfer and
nuclear characteristics of thermo-
electric direct-conversion nuclear
reactors. Studies aim to find opti-
mum design for a water-moderated
uranium-dioxide reactor.

Electronics Still Attracts
Venture-Capital Firms

DECISION of a major venture-capital
firm to hire a hotel suite for the
International Convention of the In-
stitute of Radio Engineers indi-
cates that financing of electronics
ventures is still something of a
buyvers’s market. The capital com-
pany is warming up for IRE week
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with a campaign of promotions.
Previous IRE shows have seen
many aisle-roamers looking for
merger, acquisition or stock-issue
possibilities.

Organizations with money to
invest still look for managerial
talent (all-scientific management is
taboo), product or prospect with a
predictable market, preferably a
sturdy profit position. They shy
away from fast-buck operators,
dreamers, or the man with nothing
but plans.

New Entry Is Coming
In Color Set Production

AFTER MARKING TIME for a couple
of vears, color television is on the
move again. Profits from set man-
ufacture are stabilizing, and sev-
eral setmakers are cautiously plan-
ning to enter—or reenter—the field.

Zenith Radio announced last week
that it will begin producing color
receivers in the fall. Details are
presently limited. Among innova-
tions. the sets will include a color-
demodulation technique employing
the Zenith-developed Adler switch-
ing tube. Three-gun shadow-mask
picture tube of advanced design will
be used. Console models will be
priced above $600, the company
says.

Self-Clocking Permits
High-Density Recording

PACKING DENSITIES of 1,500 bits to
the inch on standard digital record-
ing tape are achieved in Potter
Instrument’s new tape units by
means of self-clocked information
pulses. A clock pulse is added to
each information bit on each chan-
nel: the system helps account for
tape skew., normally a severe hin-
drance to high packing densities.
Skew causes an interchannel time
displacement that makes it difficult
to detect with adequate certainty
which pulses in a parallel record go
together.

In Potter’'s system, the -clock
pulses control the loading and un-
loading of a deskewing buffer;
when a line is filled in the buffer,
there is a clock pulse in each chan-
nel; the line is then read out and

the buffer is refilled. Other com-
pensating systems use a single
clock pulse per line (across the
width of the tape; that is, there is
one clock channel on a multichannel
head) : tolerance requirements of
such a system are high.

Potter system permits packing
densities up to 1,500 bits to the
inch and higher; tape handler made
for Bendix’s G-20 by Potter uses a
density of 1,100 bits to the inch.
Potter says maximum permanent
error is one lost bit in 10, tran-
sient error is less than one in 10°.
Recent 40-hour test showed no per-
manent errors; one second was lost
when a reread was necessary be-
cause of a transient error.

Germans, Russians Use
Microwave ‘‘Blasting”

ELECTRONIC BLASTING is being used
by the Soviets with some suc-
cess and is also under study in
Canada, ELECTRONICS editor W. W.
MacDonald reports from Hamburg,
Germany. In an interview with an
executive of German tubemaker
Valvo, MacDonald learned that that
company, on the suggestion of Ger-
man Mining Research Institute, is
experimenting with microwave to
heat up moisture in hard-coal
seams.

In the coalmining application,
2 to 5 Kw of c-w power at 24 Ge
is fed to an antenna in a drilled
hole. R-f converts trapped mois-
ture to steam, loosens coal deposits.
Similar technique has previously
been used to liquefy viscid oil de-
posits.

Three-Screen Tv
Bows in Chicago

TELEVISION SET with three inde-
pendent screens and separate, re-
motely controlled audio—record
player and f-m, both stereo—was
put on the market recently by
De Forest of Chicago. Set permits
the viewer to watch three shows at
once, listen to one—or to something
else, if he prefers. Separate ear-
phones are provided to keep the
audio ambient bearable.

Said one Chicago tv commen-
tator: “the answer to the prayer of
vidiots . . .”

electronics



TUNG-SOL ANNOUNCES:

NEW MEDIUM-MU

SERIES REGULATOR TUBE

7802WB

Brings together an optimum combination of
characteristics that makes it ideal for applica-
tions in tough environmental extremes.

The 7802WB twin-triode, medium MU companion to the popular
6080W B, is the newest in the broad Tung-Sol line of rugged, high
temperature, long-life series regulators. It combines many out-
standing operational and design features in an optimum package
of peak efficiency and dependability.

CONSIDER JUST THESE FEATURES:

@ High perveance . .. Makes the 7802WB an excellent choice for
applications requiring high plate current at low plate voltage.

® Medium-mu . .. Makes only very small signal voltages necessary
for precise 7802WB control.

@ Extra-tight tolerances . . . Plate current and transconductance
are held to rigid limits to provide greater balance between tube
sections. This is of particular significance where many sections

are operated in paraq]e].

@ High temperature operation . . . Extensive use of ceramics for
heater-cathode insulators, anode standoff insulators and element
spacers. The graphite anodes used are warp-free and dimension.
ally stable regardless of operating temperatures. Non-char,
glass-bonded mica material is employed in the tube base.

@ Top-performance in environmental extremes . . . Where elec-
tronically regulated power supplies must perform under severe
conditions of shock vibration and high altitude, the 7802WB
demonstrates long, trouble-free life, assured by both tube de-
sign and specifications.

Complete technical details on the 7802WB will be furnished imme-
diately on request. A description of the full-line of Tung-Sol series
regulator tubes is also readily available. Tung-Sol also invites you
to outline your design needs to us. Our application engineers will
gladly evaluate your circuit and outline the component which will
best meet your requirements. Tung-Sol Electric Inc., Newark 4,
N. J. TWX:NK193

March 3, 1961

® TUNG-SOL

Technical assistance is available through: Atlanta, Ga.; Columbus,
Ohio; Culver City, Calif.; Dallas, Texas; Denver, Colo.; Detroit, Mich.;
Irvington, N. J.; Melrose Park, Il.; Newark, N. J.; Philadelphia, Pa.;
Seattle, Wash. In Canada: Abbey Electronics, Toronto, Ont.
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PRODUCTION QUANTITY TI SIL
MAXIMUM 12 nsec top

MAXIMUM 40 nsec toff

Vce(saty PRACTICALLY INSENSITIVE TO TEMPERATURE ...
CONSTANT 1 VOLT FROM —55 to +170°C

The fastest silicon switcher in the industry! Design
today with Texas Instruments new 2N743 and
2N'744 silicon epitaxial transistors and get two-times
faster switching than possible from any other com-
mercially available silicon tramsistor! This outstand-
ing new epitaxial series gives you an optimum com-
bination of ultra-fast switching times, temperature-
stable Rcs, very low collector capacitance, and high
fr, to make the 2N743 and 2N744 ideal for application
n current ranges from 1 to 100 ma.

Utilize the low Rcs/high current characteristics of
these new epitaxial units to replace large size medium-
power transistors and cut your overall switching
times as much as two-thirds. Cut cost and reduce the
complexity of your NOR logic designs with the new
TT 2N743 series — these new epitaxial units give you

a guaranteed Icgx of 30 pa at a Veg of 10 volts and
Ver of 0.35 volts to eliminate additional circuits pre-
viously required for an Iz, turn-off source in your
computing systems.

Apply the new 2N743 and 2N744 to your designs
today and get guaranteed d-c betas at three current
levels. The 2N744 gives you a guaranteed hrg of 20
at 1 and 100 ma and a 10-ma beta spread of 40 to
120, while the 2N743 features a minimum hrg of 10
at 1 and 100 ma, and 60 maximum at 100 ma.

New TI 2N743 and 2N744 silicon epitaxial transistors
are immediately available from distributor stocks or
in mass production quantities at prices competitive
with conventional silicon mesa and micro-alloy tran-
sistors.

Compare the 2N743 and 2N744 with conventional transistors!

Approx. Tl T
Parameter Test Conditions 2N743 2N744 2N834 2N706B 2N708
T(nsec) Ige1y = —lg2y=Ic=10ma| 14 18 25 25 25
ton(nsec) :su) =3 Ta 11 (TYP) 10 (TYP) 35 40 35
= —] Ma o
torsee) | 10 Z 10 ma | 22qvey | 25(vP) 75 75 75
tannsee) | 11y = 40 ma Savey | Bavey | NOSPEC | NO SPEC | NO SPEC
'8(2) = —20 ma
tor(nsee) | 1 - 100 ma Bavey | By | NOSPEC | NO SPEC | NO SPEC
| =1 ma No High Temp. | No High Temp. | No High Temp.
v | g 10 0.35 0.35 Guarantee Guarantee Guarantee
CE(say | )¢ =1Uma b = (0.19v MAX. | (0.4v MAX. | (0.4v MAX.
Ta =+ 170°C @ 25°C) @ 25°C) @ 25°C)
No 10pa (MAX.)
Ve = 10v No §
Guarantee Guarantee |@Vpgg = +0.25
loEx \1/_95 =+0;35v 30 pa 30 pa Vee = 20v
a =100 Ta =4125°C

NOTE: All limits are max. unless otherwise noted.




CON EPITAXIAL TRANSISTORS

MAKE YOUR OWN COMPARISON FROM THESE TYPICAL CIRCUITS

50-ma SWITCHING CIRCUIT

USE THE TI 2N743 TO SWITCH IN 1/3 THE TIME!

o 182 0.1 Vout
—15.3v toft 680n PP (——m—@
) ,l

. +15.3v ton | 6800 ‘L‘" 50q
4 00023 || ¢ T 000 —|| 0.0023

35"" —————1 ton =10 nsecs ton= 7 nsecs
| “35vte) & oy A toff =50 nsecs toff = 15 nsecs
“ +11Lv (ton)r l— b 60 22

70-mc POWER AMPLIFIER

&) 2106

fom—m——————————————

Pout =225 mw ' Pout =500 mw
Eff= 32% Eff= 65%
PG.= 6db PG.= 6db

C in pf untess shown otherwise

INDUSTRY'S BROADEST LINE OF TRANSISTORS
SEMICONDUCTOR-COMPONENTS DIVISION

[ o | U
LIMITED INCORPORATED
OALLAS ROAD ¢ BEDFORD, ENGLAND ® P. O. BOX SO12 * DALLAS 22, TEXAS

CIRCLE 13 ON READER SERVICE CARD



14

JERRL]

R.F. Test
Equipment

Quantitative Measurements Using
Sweep Frequency Techniques

Model 900A—THE MOST VERSATILE
SWEEP GENERATOR $1,26000
CENTER FREQUENCY—VHF 0.5 to 400 MC
UHF 275 to 1000 MCS—SWEEP WIDTH—

up to 400 MCS—FLATNESS— 1 0.5 db over
widest sweep!

Model 707—ULTRA FLAT
SWEEP GENERATOR $79500

Feonmng +5/100 db flotness—Plug-in osc.
heads®; variable sweep rates from 1/min, to
60/sec.; all electronic sweep fundamental
frequencies; sweep width min. of 1% to
120% of C.F.

*Heads available within the spectrum 2 to 265 MCS

Models 601/602—porTasLe
GENERAL PURPOSE $295.00

COVERAGE—Model 601
—12 to 220 MCS. Model
602—4 to 112 MCS—
FLATNESS — 0.5 db
OUTPUT—up 102.5 VRMS
WIDTH-1%, 10 120%, of CF.

Model AV-50
Variable Precision
Attenvator $150.00

Model FD-30 $250.00

High speed DPDT co-
axial switch permitting
oscilloscope measure-
ments without calibra-
tion—all measure-
ments referenced con-
tinvously againststand-
ord ottenvotors,

Long life rotary
switches; dual wip-
ing silver contacts
on "Kel-F" dielec-
tric. 0-62.5 db in
% db steps; DC to
500 MCS.

Write for catalog and technical News! sories on
measurements using sweep frequency techniques,
Prices ond data subject to change without natice.

TITTITY ELECTRONICS CORPORATION
‘ tndustrial Products Division Dept. ITE-49
The Jerrold Building, Philodelphio 32, Pa.

Jonold Elecironics (C-n-d-) I.M Toronte

Export Rep Rocke Inte lb N.Y,
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WASHINGTON OUTLOOK

THE KENNEDY administration has decided to place greater emphasis on
readiness to fight limited wars. This is one of the key decisions resulting
from the current intensive reappraisal of basic U.S. defense policy.

Another conclusion is to emphasize mobile, low-vulnerability missile
systems such as Polaris and Minuteman in building up retaliatory nuclear
strike forces.

Both decisions reflect the shift in fundamental deterre. * strategy that
was discernible in the last years under Eisenhower and wrich Kennedy
will now accelerate.

The stress on limited-war capabilities should produce a spurt in new
Army orders for communications and other electronic equipment. These
will cover such items as a field army mobile air defense fire-direction
system; division-rorps forward area communications; a battlefield intel-
ligence analyzer; combat surveillance drones; radar flight-control systems
for drones and aircraft; electronic countermeasures for enemy artillery
fuzes and f-m command radio for tactical vehicles.

Some details on these projects may be disclosed at EIA’s Washington
seminar on Planning for Limited War Requirements to be held March 14
prior to the Association’s Spring conference.

DEFENSE SECRETARY McNamara has ordered an intensified drive to
channel more military orders to small business. Organization of the
Pentagon’s Small Business Policy Office has been overhauled; the opera-
tion will be run by Civil Service experts in procurement rather than by
political appointees as has been the case.

The services have been directed to limit the use of noncompetitive,
sole-source contracting whenever possible to help give more orders to
smaller firms. They have also been ordered to find greater opportunities
for small business contract set-aside and to encourage prime contractors
to increase competitive opportunities for small firms in subcontract work.

PROTECTIONIST groups are reportedly working against Senate ratification
of U.S. membership in a new, 20-nation Atlantic economic alliance. They
fear that the proposed Organization for Economic Cooperation and
Development might eventually dictate U. S. trade and tariff policy. Repre-
sentatives of several domestic industries expressed opposition to U. S.
affiliation with OECD at recent Senate Foreign Relations Committee
hearings.

The Kennedy administration is pushing for U.S. membership in the
Organization. Officials say one of OECD’s prime goals is to expand
world trade on a nondiscriminatory basis, but deny that the orgamization
will have any tariff authority.

The administration views OECD as a forum for working out U.S.
economic problems with Western European nations, particularly West
Germany. One immediate U.S. aim is to find ways of stemming the
balance of payments deficit.

But protectionist spokesmen here refuse to accept administration assur-
ances and are trying to convince the Senate that OECD will infringe
on Congress’s own powers in formulating trade policy.

ELECTRONIC INSTRUMENTATION figures prominently in a drive now under
way in Congress to expand government-financed oceanographic research.
Sen. Warren G. Magnuson (D., Wash.) and others are pushing a 10-year
program designed to match our reach into space for new scientific
knowledge.

Cost of the program is estimated at $650 million, of which $59 million
would be spent the first year. A bill to set up the program passed the
Senate last year but never came to a vote in the House. Pres. Kennedy
has singled out oceanography as an area which has been neglected in
the past. This could be a tip-off to a more favorable outlook this year.
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internal and external,

- -

Highly complex s;n—&pes,‘

formed in one operation to close tolerances in

NEW SHAPES NOW PRACTICAL

Technical ceramic parts formerly impos-
sible or available only by expensive
machining and grinding ar<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>