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TYPICAL OI~T200;ER:ORMANCE . I ¢
SQURCE RATED PRI AND D
LCAD RATED SE MP
DCmaj Pri. Mw
Type No. Pri. imp. in Pri. Sec. Imp. Res. Level Application
DI-T225 80CT | 12 32 split| 10 [ 500 [Tnterstage
i | 100CT| 10 i) T v N
DI-T230 300CT] 7 600CT | 20 | 500 | Outputor linetofine
DI-T235 400 CT 8 40 split| 50 [ 500 | Interstage
) 500CT| 6 50 Split| — -
DI-T240 400 CT 8 400 split | 50 1500 | Interstage or output
L. | 500¢CT| 6 500 split | 1 | (Ratio 2:1:1)
DI-T245 500CT 3 50CT 65 | 500 | Output or matching
1 ) 600 CT 3 | 60 T || e
DI-T250 500 CT 5.5 600 CT 35 | 500 | Output or line to line |
" | ~ | o} _or mixing
DI-T255 1,000 CT 3 50CT 110 | 500 | Output or matching
| La0CT| 3 | 60CT ]
”DI-T2§QT 1,50CT| 3 600 CT i S0 | 500 | Output to line
DI-T265 | 2,000 CT 3 8,000 split | 180 | 100 | Isol. or interstage
I ] 2500CT| 3 | 10000split| (Ratio 1:1:1)
DI-T270 | 10,000 CT 1 500 CT | 870 | 100 | Output or driver |
| 12000€T | 1 600 CT [ -
| DI-T2713 | 10,000 CT 1 1,200CT | 870 | 100 | Output or driver
L 1 12500CT | 1 1,500 CT
Di-T276 | 10,000 CT 1 2000CT 870 | 100 | Interstage or driver
| reeectj 1 | 2400CT | i -
F DiI-T278 | 10,000 CT 1 2.000 split | 620 | 100 | Interstage or driver
| 12500CT ) 1 2,500 split | | -
DI-T283 | 10000CT | 1 10,000 CT | 970 | 100 | Isol. or interstage
| ] 12000CT | 1 12po0cCT | L (Ratio1:1)
DI-T288 | 20,000 CT 15 800CT | 870 | 50 | Interstage or driver
1 | 30,000 CT 5 | L2ocCT | |
DI-T204 | Split Inductor § .1 Hy @ 4 maDC, .08 Hys @ 10 maDC, DCR 250
] (2 wdgs)  s§ 025 Hys @, 8 maDC, .02 Hys @, 20 maDC, OCR 60
DI-T208 | Spiit Inductor § .9 Hys s 2 maDC, .5 Hys @ 6 maDC, DCR 1050
3 _|(Zwdgs) &% .2 Hys @ 4 maDC, .1 Hys @ 12 maDC, DCR 2642
DI-T212 |Split Inductor § 2.5 Hys @ 2 maDC, .9 Hys @ 4 maDC, DCR 630s2
= (2wdgs) 3% .6 Hys @ 4 maDC, .2 Hys @ 8 maDC, DCR 157¢:
DI-T216 | Split Inductor § 4.5 Hys @ 2 maDC, 1.2 Hys @ 4 maDC, DCR 2300¢2
| (2 wdgs) §§ 1.1 Hys @ 4 maDC, .3 Hys ¢» 8 maDC, DCR 575¢

1DCma shown s for single ended useage (under 5 < distortion —100mw 1 KC)...for push pull,
DCma can beany balanced value taken by 5W transistors (under 57 distortion—500mw-~1KC)
D1-7200 units have been designed for transistor application only ... notfor vacuum tube service.

U.S. Pat.

No. 2,949,591 other pending.

Where windings are listed as split, %4 of the listed impedance is available by paralteling the

winding.

§Series connected; §§Parallel connected.

Write for catalog of over

1,300

IMMEDIATELY AVAILABLE

from

UTC HIGH RELIABILITY
STOCK ITEMS

your local distributor,
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TRANSFORMERS
& INDUCTORS

DUMET LEADS
(gold plated, weldable and solderable)

STRAIGHT PIN TERMINALS

(printed circuit application)

HIGHEST PERFORMANCE

for size in the industry

METAL ENCASED
(Grade 4, Ruggedized)

ALL STOCK UNITS MIL TYPE TF4RX
Class “S" Availahle on Special Order

up to 100 times greater.

twice as good at fow end.

I reduced 80%.

up to 30% better . . . compare DCR.
hermetically sealed to MIL-T-278.
5/16 Dia. x 3% H, 1/15 0z

High Power Rating
Excellent Response
Low Distortion
High Efficiency
Moisture Proof .
Uitraminiature Size

The unique structural design of the DI-T200 series transformers and induc-
tors provides the excellent electrical characteristics, high reliability and wide
application possibilities inherent in the UTC DO-T family of miniaturized
units. The DI-T200 series units employ the same high quality design found
in UTC's DO-T, DI-T, and PIP lines. This unique transformer constructural
concept affords unprecedented power handling capabilities coupled with
extremely small size. Further, the high degree of reliability has been
dynamically proven in the field. These characteristics are basic in the struc-
ture, which is ruggedized, hermetically sealed, employing a completely rigid
bobbin, eliminating stress and wire movement. The turns are circular in
shape rather than square, eliminating turn corner stress, and effecting
uniform wire lay. The coil wire and external lead are rigidly anchored
terminal board fashion, employing no tapes and brought out through strain
relief. The curves illustrated indicate the superior performance of these
units compared to similar size units now on the market.

The leads are uninsulated 17 long, .016 D Dumet wire, spaced on a .1”
radius circle to conform to terminal spacing techniques of the “T0-5" case
semiconductors and micrologic elements.

IMMEDIATE DELIVERY
FROM STOCK

UNITED TRANSFORMER CORP.

150 VARICK STREET, NEW YORK 13, N.Y.

PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIF.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.

CABLE: “ARLAB"
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to offer you harmonic distortion measurements Two of the analyzers provide a switchable high-
5 cps to 600 ke with 0.1% full-scale distortion pass filter which attenuates frequencies below 400

cps on signals greater than 1 kc...removes hum
and gives you pure distortion measurements.
Two models incorporate an amplitude modulation

sensitivity...plus these features:

"AUTOMATIC NULLING" for simple, detector that covers 500 kc to greater than 65 mc,
fast measurements measures distortion at carrier levels as low as 1 v.
0.3 v rms input sensitivity for Options include an indicating meter with VU ballistic
100% Set Level reference characteristics (01)and rear terminals in parallel with
front input terminals (02).
300 ‘/u.v.rms Vo_ltmewr full-scale Ask your Hewlett-Packard field engineer for a dem-
sensitivity (residual noise <25 1v) onstration of the model incorporating features most
— . , useful to your application. Or write for technical data
Solid-state design in four Hewlett-Packard distortion on all four models to Hewlett-Packard, Palo Alto, Calif.
analyzers offers you extended frequency range, 94304, Tel. (415) 326-7000; Europe: 54 Route des
greater Set Level sensitivity, improved selectivity, Acacias, Geneva; Canada: 8270 Mayrand St., Montreal.
greater overall accuracy, unprecedented ease of use.
All four measure total distortion down to 0.1% full Automatic Gear
scale, 5 cps to 600 k¢, with harmonics indicated to — Funlgjlwr?ntm Hi%__?l-tl;?ss De{\engtor R%l:‘.i:rt‘ign -
3 mc. They measure voltage 300 pv to 300 v full e ; '
scale, have flat frequency response 5 cps to 3 mc. =3 v i
Distortion analyzer and voltmeter input terminals are 332A v v $620
the same. One-megohm input impedance. Floating 333A \4 \4 $760
input and floating, low-distortion output for scope or 334A % \% 3 $790;
true rms voltmeter monitoring.
Two models feature automatic fundamental nul- Data subject to change without notice. Prices f. 0. b. factory.

ling (>80 db rejection): Manually null to less than
10% of the Set Level reference, flip a switch, and
nulling is completed automatically. No more tedious ;
tuning on the more sensitive ranges'! Two other HEWLETT
models employ high reduction gear drive to aid man-,

ual tuning.

) PACKARD

An extra mcasure of quality

421
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100mm

wide chart recording

by two...four...six

(or any number the test calls for)

Multiply the advantages of

SANBORN #7.

All the advantages of the Sanborn single-channel 100 mm
wide-chart recorder are now immediately applicable to tests
requiring measurement of 2, 3, 4, 6 or more parameters.

You see the signal far more clearly on 100 mm wide charts.
Amplitude variations representing changes as small as 1 uv
can be easily resolved.

You have precise control and wide signal conditioning capa-
bilities with interchangeable plug-in preamplifiers — just plug
in the one you need. Four different DC preamplifiers are
available with sensitivities of 1 uv/div (to 250 V full scale),
1 mv/div, 5 mv/div and 20 mv/div; all except the last have
zero suppression to expand the portion of signal of greatest
interest. High-gain type has floating and guarded input.
Carrier preamplifier for AC transducer outputs has 10 uv/div
sensitivity. Phase-sensitive demodulator preamplifiers meas-
ure in-phase or 180° out-of-phase components with respect
to a 60 cps to 20 kc reference.

You can record ar four chart speeds from 0.5 mm to 50 mm/
sec. — or at eight speeds from 0.5 mm/min. to 50 mm/sec.
with optional version.

You pay for only as many channels as you need — unused
channels are not operating needlessly. Measure similar or
unrelated parameters individually or simultaneously. And
you still have portability: take one complete channel into the
field by removing lightweight, compact recorder from the
cabinet and using it in its own carrying case.

System may be ordered with as few as two or as many as
eight recorders — from $2925 to $10,050. Call your local
H-P Field Engineering Office for complete specifications and
application help . . . to put the right instrumentation to work
on your measurement/signal conditioning/recording require-
ments. Or write Sanborn Division of Hewlett-Packard,
Waltham, Mass. 02154, In Europe, Hewlett-Packard S.A.,
Route des Acacias 54, Geneva, Switzerland.

HEWLETT -

PACKARD W SANBORN
DIVISION
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Readers Comment

Germany concurs

To the Editor:

Your reader Lec E. Davies is
quite correct; the conversion factor
for putting English mecasurements
into the metric system is 1 inch —
2.54 centimeters [Electronics, July
12, p. 4]. This is stated in the Ger-
man DIN (for “Das ist Norm,” or
in English, “this is standard™) list-
ings, the official German standard.

Some vears ago we developed
this special conversion method,
which was approved by the Ger-
man government and published in
an official governmental report un-
der the designation “Telefunken-
method.” I am one of the inventors
of this method and it was my task
to train other engineering people
and technical designers.

Hans J. Loeftelbein
Ulm, Germany

Value judgment

To the Editor:

Of the more than 50 electronic
development engineers who have
been under my supervision, at one
time or another during the last 10
vears, almost all have pursued
graduate studies in engineering
subjects. Almost every one of these
engineers has expressed resent-
ment of the requirement which
most schools impose for matricula-
tion with the “intention” of obtain-
ing a master’s degree.

Most of these men are quite com-
petent to decide what courses will
be of most value to them; however,
they are forced to take some
courses which they have no desire
to take. (There is no objection to
requiring legitimate prerequisites,
although even this point is often
abused.) Thus these men are penal-
ized both financially and socially,
through the loss of their time, by
the feudalistic actions of some aca-
demic administrators whose calm
arrogance is hardly consistent with
an ideal of public service.

In most cases 1 think that the
average engincer is in a better
position to decide what courses
will be of value to him than is the
average engineering dean. Also, I

Electronics | October 18, 1965



Now from Sprague!
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Type 36D Cylindrical Case

Designed specifically for space economy, in applications
such as computer power supplies, industrial controls,
high gain amplifiers, etc. Case sizes from 1%" x 2% "
to 3" x 5%”. Improved temperature capabilities—may
now be operated at 85 C. Low equivalent series resis-
tance, low leakage current, excellent shelf life, high
ripple current capability. Superior seal employs molded
cover with recessed rubber gasket. Reliable safety vents,
Solder lug or tapped terminals. Standard ratings from 3
to 450 VDC, capacitance values to 270,000 uF.

AL g AN
“5 POWERLYTIC CAPACITORS
IN 42 CASE SIZES

¥

Type 39D Tubular Case

Smaller companion to proven 36D capacitor, possessing
same outstanding performance. Case sizes from Hh" x
1%" to 1” x 3% ". Designed for operation at tempera-
tures up to 85C. Unigue construction—anode and
cathode terminals are welded—no riveted or pressure
connections—prevents open circuits, even in microvolt
signal range. Improved molded phenolic end seals con-
tribute to unusually long life {expectancy, 10 years or
more). Low effective series resistance, low leakage cur-
rent. Standard ratings include capacitance values to
18,000 uF, voltages from 3 to 450 VDC.

For complete technical data on Type 36D or Type 39D Powerlytic Capacitors,
write for Engineering Bulletins 3431B and 3415, respectively, to Technical Litera-
ture Service, Sprague Electric Co., 35 Marshall Street, North Adams, Mass. 01248,

Popular ratings are now available for fast delivery from your Sprague Industrial Distributor.

SPRAGUE COMPONENTS

CAPACITORS PULSE TRANSFORMERS
TRANSISTORS INTERFERENCE FILTERS
RESISTORS PULSE-FORMING NETWORKS

INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS

45C-5130

TOROIDAL INDUCTORS
ELECTRIC WAVE FILTERS

Electronics | October 18, 1965

CERAM!C-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
BOBBIN and TAPE WOUND MAGNETIC CORES
SILICON RECTIFIER GATE CONTROLS
FUNCTIONAL DIGITAL CIRCUITS

THE MARK OF RELIABILITY

*Sprague’ and '@‘ are registerec trademarks of the Sprague Electric Co.
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With this
Analog Frequency Meter
you can:

Measure directly : ¢  rncovencr weren
g . AND DISCRIMINATOR
from 3 ¢/s to 1.5 Mc/s e 4 :

Monitor changes in frequency

Measure fm deviation
and incidental fm

Record directly
from the 1- to 5-mA output

§i
L
SPECIFICATIONS:

Do you always need the accuracy and resolution of a digital counter
to make your frequency measurements? Many measurements require

only a small fraction of a counter’s capability, and can be made as well, | Frrovency fange _Sc/stol.5Mc/sin
if not better, with an analog instrument. A GR Type 1142-A Frequency Input Sensitivity — 20 mV from 20 c/s to
5 ol 150 kc/s, rising to 200 mV at 3 c/s and
Meter and Discriminator for these measurements can save you hundreds 1.5 Mc/s. Impedance: 100 kg, drop-
. i N ping to a minimum of 5 kg above
of dollars in primary and accessory equipment costs. 500 ke/s.
The Type 1142-A is an analog instrument with ==0.2% accuracy. A5 alineguggey Peiten == CEggRinilE
Cmeter maintains constant accuracy.
g : alibrated int olato ffectivel -
Its large, logarithmic meter and dc recorder output (1- to 5-mA) make | B IR et HETe | b it I
it particularly useful for monitoring frequency changes and stability; | s;g':;;dfgég;egg{;g:;ﬁ:’fg“;gﬁ;;:;
drift measurements at 100 Mc/s can be made to a resolution of one |  Re2¢"nes ndependentofwaveform.
o . . As a Discriminator — Output is 15V, full
partin 10° with heterodyne techniques, for example. Accurate measure- scale. Low noise; residual fm is down
f . ! . A more than 100 dB below 1 Mc/s.
ments are possible with input signals of only 20 mV, thanks to this instru-
, . T Accura_cy — In the “qirect” mode, 1% of
ment’s hlgh SenSlthlty. reading. In the “interpolate” mode,
0.29% of full scale.

This instrument is also an extremely linear fm discriminator, with re-
sidual fm noise at least 100 dB below full output. It can be used with an ac
voltmeter to measure fm deviation, or with a wave analyzer to determine
individual components of incidental fm in oscillators and multipliers.

Recorder Outputs — Adjustable from
1 mA to 5 mA; current proportional to
input frequency. Interpolator output
for high-Z recorders; voltage is pro-
portional to frequency deviation.

Price — $565 in US.A.

} Measure Directly to 15 Mcls

GR's new Type 1156-A Decade Scaler is a completely self- and 1 volt, peak-to-peak (0.35 V rms), at 500 ohms. Output is a
contained 10:1 divider of any input frequency up to 100 Mc/s. A 20-mA square wave that delivers 1 volt into a 50-ohm load, suffi-
five-position input attenuator provides sensitivities of 0.1, 0.2, cient to operate most frequency meters without amplification.
0.5, and 1 volt, peak-to-peak (35 mV to 0.35V, rms), at 50 ohms; $490 in USA.

GENERAL RADIO COMPANY

IN CANADA: Toronto 247-2171, Montreal (Mt. Royal) 737-3673
WEST CONCORD, MASSACHUSETTS

IN EUROPE: Zurich, Switzerland — London, England o

1’”’\4_ o5

V
BOSTON NEW YORK, N. Y., 961-2722 CHICAGD PHILADELPHIA WASHINGTON, D.C.  SYRACUSE DALLAS SAN FRANCISCO  LOS ANGELES. ORLANDO, FLA. CLEVELAND

(W. Concord) 646-0550  (Ridgefield, N. J.) 943-3140 (Oak Park) 848-9400 (Ft. Washington) 646-8030 (Rockville, Md.) 946-1600  454-9323 FL 7-4031 (Los Altos) 948-8233 469-6201 425-4671 886-0150
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think the fact that at least half of
these men have no particular in-
terest in obtaining a master’s de-
gree, even though they might
eventually obtain the required num-
ber of point credits, is a sign of
maturity on their part since the
major value of an advanced degree
is as a prestige symbol when
changing jobs.

Frederick B. Sylvander
24 Carlton Terrace
Rutherford, N.J.

» Perhaps reader Sylvander
should check directly with engi-
neering schools. Most welcome
qualified students in graduate
courses on a nonmatriculated basis.

Average, or rms?

To the Editor:

In the Aug. 9 issue of Electronics
(p. 88) there is an article titled solid
state stereo “A solid state stereo
set built in modules”, and I have a
question for the authors.

On page 88 and again on page
90, they refer to “rms power.” 1
have seen this expression some-
where else recently, and now I am
wondering if a new concept has
crept into electrical engineering or
whether my own education is lack-
ing. According to my lights, it a
sinusoidal voltage with rms value
V (and peak value V.. V) is applied
to a resistor, and a current with
s value ! (and peak value IxI)
flows as a result, then the peak
power is 2 IV, the average power
P is IV, and the rms power is what
students sometimes mistakenly call
the product of the rins current and
the rms voltage; that is, the average
power.

Is it possible that the authors

r SUBSCRIPTION SERVICE -

| Please include an Electronics Magazine address

I label to insure prompl service whenever you
write us about your subscription.
I Mail to: Fulfillment Manager
Electronics

I P.0. Box 430
| Hightstown, N.J. 08520 -
I To subscribe mail this form with your payment
l and check [J new subscription [J renew my
| present subscription
l Subscription rates: in the U.S.: 1 year, $6; two ¢

years, $9; three years, $12. Subscription rates
l for foreign countries available on request

——— — — — —— — — —— ——
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are calling P the rms power? Or do
they know something that I don’t?

Norman A. Forbes
Louisville, Ky.

» Author Sam Messin replies:
Reader Forbes is right. What is
referred to as “rms power” in the
article is really the continuous
average power that can be supplied
by a system with a constant-fre-
quency input. However, the term
“rms power” is commonly used by
high-fidelity manufacturers to dis-
tinguish this type of rating from
that established by the Institute of
High Fidelity Manufacturers. The
IHFM rating refers to the momen-
tary power that an audio system is
capable of delivering at any fre-
quency, which is a function of the
capacitance in the system.

CHANGE OF ADDRESS

If you are moving, please let us know |
five weeks before changing your address.
Place magazine address label here, print
your new address below.

g il w

name

address

Volume Production!

a compatihle 'Iin'e
of DTL Logic

CERACIRCUIT

Thin-film Microcircuits

5 Mc DTL LOGIC CIRCUITS

The basic member of the Sprague series
of DTL Logic Modules is the UC-1001B
NAND/NOR Gate (see schematic), with
typical propagation time delay of 10 nsec
per stage over a temperature range of

-55C to +125C. Other DTL Logic
Ceracircuits include SCT Flip-Flop, Buf-
fer-Driver, Exclusive OR/Half-Adder, 8-
Diode Gate, and 5-Diode Gate.

To facilitate contact packaging and as-
sembly on printed wiring boards, all 5 Mc
DTL Modules are encapsulated in one
standard case, 1.0” wide x 0.4” high x
0.2 thick.

Circuit schematic, UC-10018 NAND/NOR Gate.

CUSTOM-TAILORED CERACIRCUITS

Ceracircuit Ceramic-base Microcircuits
provide the circuit designer with desir-
able features — component familiarity,
design versatility, increased reliability,
circuit economy. Thin-film technology
permits wide ranges of resistance and
capacitance values, holding close tol-
erances without high-cost penalties. Each
passive component keeps its identity,
allowing conventional design procedures.

Write for Brochure ASP-363
to the Technical Literature Service,
Sprague Electric Co., 35 Marshall St.,
North Adams, Mass. 01248

asM 3104

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and ' (2)’ are registered trademarks of the Sprague Electric Co.
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Magnetically Beamed Triode
250 kW CW with 1 kW Drive
8 Mw High Duty Pulse

Machlett’s new ML-8618 magnetically
beamed water-cooled triode features
high power gain, plate efficiency and
maximum cathode utitization. As a
Class C amplifier or oscillator, the
ML-8618 is capable of a continuous out-
putin excess of 250 kW with only 1000 W
driving power. As a switch tube in pulse
modulators, it can deliver more than
8Mw pulse power at long pulse widths
and high duty. For details on this or

the soon-to-be-available ML-8619 vapor-
cooled or ML-8620 forced air-cooled
versions, write: The Machlett
Laboratories, Inc., Springdale,

Conn. 06879. An affiliate of

Raytheon Company.

ELECTRON TUBE SPECIALIST
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People

John Fogarty has been named a
vice president and general man-
ager of the De Havilland Aircraft
of Canada,

Ltd’s  division —cgu
for special prod- e
ucts and applied

research. In his e )
new post he will J
spearthead De E=8§
Havilland’s ‘%
drive to balance SR o |
its business be-
tween military and nonmilitary op-
erations. Fogarty will direct the
development of such product lines
as control instrumentation, radiom-
eters, spectrometers and laser de-
vices for surveying.

The move to balance military
and civilian business isn’t only in
one direction: from military to non-
military applications. In some in-
stances the reverse is true. For
example, the company is redesign-
ing for the military its pop-up
antenna that was developed for
National Aeronautics and Space
Administration satellites. Such a
pop-up antenna, says Fogarty,
stays safely buttoned up until it’s
needed.

Before joining De Havilland,
Fogarty served as an executive of
several North American divisions
of Ferranti, Ltd., a British elec-
tronics company.

/!
‘'
I
Al
b

r
&

For most of his military career,
Col. Robert F. Long has been a
weatherman. This week he takes
command of the
Air Force Cam-
bridge Research
Laboratories,
where he will
direct basic and
applied re-
search on
weather—in the
widest possible
meaning of that word.

The lab is the largest Air Force
facility conducting research into
the physical and environmental
sciences. Although it remains a ma-
jor center for military-oriented
electronics research, its responsi-
bility has broadened during this
decade with new emphasis on the

Electronics | October 18, 1965



Denny Fallon’s doing great things with
Bendix silicon power transistors.

Now it’s your turn.

Thanks to the efforts of our engineers like Denny Fallon,
the Bendix® line of silicon mesas now offers you a wider-
than-ever range of improved 2N performers. 2N3055,
2N3232, 2N3235, 2N1483-90, 2N1015, A-D and 2N1016, A-D
to name a few.

Look at some of the great things you can do with them.
Put them to work in amplifiers, voltage and current
regulators; choppers, inverters, relay and solenoid actuat-
ing circuits; and high power switching applications.

All have high voltage capabilities, diffused construction
for fast switching, higher frequency capabilities and come
in a wide range of package options. Included, too, are
new commercial grades, lower cost types and newer-
concept audio power types as well as popular tvpes
2N1487-2N1490 meeting military specification

MIL-S-19500/208(EL). You’ll find all have excellent beta
stability over the entire operating temperature range of
—65°C to +200°C, with I to 15 A, Veg to 200 V and
Pc to 175 W. Like we say, Denny’s been doing some
great things.

And you ean put them to work with no fear of secondary
breakdown either, because Bendix offers you SOAR
(Safe Operating ARea) specified silicon mesas. Presently
there are 12 SOAR specified types available, with more
on the way. (See typical SOAR chart).

These then, are the highlights of what Denny’s been
doing to the Bendix line of silicon mesas. Want to make
something out of all his great efforts? Just phone or write
our nearest sales office. Tell us you’ve got great things in
mind. We’ll understand.

2N3055 SAFE OPERATING AREA
s - — - AREa cooe

| A-oc opeRATION

: "“S,I’:\(Snl

B |[C|D|E | C-ry-08ms S
-ty 025mS
E-ray<sous

e >
0 20 30 40 30 60 TO
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L= ‘gi 1 (7, <
| g :

TO-61

2N3055 SOAR SWITCHING TIMES

1 —
- B-ty«ims
e o7

TO-8 TO-53

FREQUENCY IN CPS

Bendix Semiconductor Division B

em/:)/

CORPORATILON

HOLMDEL, NEW JERSEY

Baltimore (Towson), Md.—(301) 828-6877; Chicago—(312) 637-6929; Dallas—(214) 357-1972; Detroit—(313) JO 6-1420; Hoimdel, N. J.—(201)
747-5400; Los Angeles—(213) 776-4100; Miami Springs, Fla.—(305) 887-5521: Minneapolis—(612) 926-4633; Redwood City, Calif.—James S.
Heaton Co.,(415)369-4671; Seattie—Ray Johnston Co.. Inc., (206) LA 4-5170; Syracuse, N. Y.—(315)474-7531; Waltham, Mass.—(617) 899-0770;
Export—(212) 973-2121, Cable: *'Bendixint," 605 Third Ave. N. Y.; Ottawa, Ont.—Computing Devices of Canada, P.O. Box 508—(613) TA 8-2711.
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“NO LIGHT?” s

JUST

FOR MTI ORTH CAMERAS!

m i

This is the
MTI ORTH 1l
IMAGE

ORTHICON

CAMERA... G2

.. . unequaled in performance and
adaptability.  Simplified operation
makes you an expert in a matter of
minutes.

The advanced engineering, rugged
construction, compact size and light
weight of the MTI Orthicon TV Cam-
eras permit adaptability in many sit-
uations where other image orthicon
cameras are rendered useless.

Stability is assured by: Solid State
regulated power supplies and the
generous use of self-compensating
feedback circuits in both sweep and
video sections. Controls pre-set stay
Sete

Solid State, modular construction
used throughout the camera and con-
trol unit. Reliability is “designed in.”

With selected Image Orthicon
tubes, (available at MTI) MTI Image
Orthicon TV Cameras will produce
high resolution pictures even at 1 x
105 foot candles of ambient dark-
ness (approaching total darkness).

World’s Largest Manufacturer
of Low Light Level TV Systems

THE ORTH 11l IS ONE OF
ELEVEN DIFFERENT MODELS
AVAILABLE. LINE SCAN FRE-
QUENCIES INCLUDE: 525;
673; 875; 945; 1023; 1029
OR 1201. CHOICE OF IN-
TERNALLY GENERATED
FULLY INTERLACED SYNC
OR EIA SYNCHRONIZATION.

CALL

AN MTI MAN

TODAY!

MARYLAND TELECOMMUNICATIONS, INC.

VIDEO INSTRUMENTATION
York & Video Roads — Cockeysville, Maryland (301) 666-2727

Circle 10 on reader service card

environmental sciences, specit:
cally solar and radio astronomy,
space physies, the dynamics of the
ionosphere and meteorology.

Col. Long comes to his new post
from Andrews Air Force Base in
Maryland, where he was com-
mander of the 4th Weather Group,
a unit of the Air Weather Service.

Despite its name, the lab is not
in Cambridge. It’s a part of the
huge Air Force complex at Hans-
com Field, Bedford, Mass., where
its neighbors are the Air Force
Electronics Systems division, Lin-
coln Laboratory of Massachusetts
Institute of Technology, and
branches of the Mitre Corp.

In fiscal 1965, the lab, under Col.
Long, will award and monitor more
than $40 million in research con-
tracts to industry and universities,
in addition to in-house research.
It is the world’s largest user of re-
search balloons and will launch
more than 100 this year. Since its
first rocket-borne research payload
went aloft in 1946, the lab has
launched more than 600 rockets to
probe the “weather” in the atmos-
phere and beyond, and to test in-
strumentation. The Cambridge lab
is the Air Force’s principal re-
search center for space weather,
and since 1961 the center has fore-
cast solar flares and proton show-
ers for the National Aeronautics
and Space Administration. Manned
space flights are not launched until
data from the lab’s Sacramento
Peak Observatory says it is safe.

For the past four years, Col.
Long has been staff meteorologist
for the Air Force Systems Com-
mand and the Office of Aerospace
Research, in addition to command-
ing the weather group at Andrews
Air Force Base.

“Environmental aspects are an
essential concern in all weapons
systems,” he points out. “Though
huge, these systems are in some
respects fairly fragile. We have to
know the environment which com-
plex systems will contend with
from launch on: wind shear, light-
ning, temperature changes, atimos-
pheric density, then solar flares and
proton showers in the space en-
vironment.”

A native of Boston, 46-year-old
Col. Long received a physics de-
gree from Boston College, studied
meteorology at MIT and electron-
ics at Ohio State University.
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Nose Go’s or No Go’s are our business The Sperry C201 Radar Simulator deter-
mines beacon transponder operational readiness. This completely portable, battery-operated instrument
is designed for range or depot use. It is capable of interrogating conventional C- and S-band transpond-
ers up to several thousand yards by using an external, standard gain directional antenna. O Individual
tuning and readout of interrogate and receive frequency provide test capability to suit individual beacon
requirements. Reply and interrogation code format can be viewed directly on a three-

inch oscilloscope. O The Radar Simulator is completely solid state except for the N
triode cavity power oscillator, the receiver local oscillator and cathode ray tube. It _1 Ih p
weighs only 27 pounds and the effective radiated power is a full 12 KW. Modular | i I"‘ln ll
construction and hand-wired, plug-in circuit boards provide optimum maintaina- !

bility and facilitate future innovations. O For complete information, contact gL\/ElségNRAOS
N
SPERRY MICROWAVE ELECTRONICS COMPANY, CLEARWATER, FLORIDA CORPORATION
SPERRY EUROPE: 7, Avenue de 'Opera, Paris Mochlstrasse 24, Munich 27, W, Germany
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FRIRCHILD SEMICONDUCTOR / A DIVISION OF FA\RCHILD CAMERA AND INSTRUMENT CORPORATION B 313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, {415) 962-5011 B TWX: 91.C-375-6435
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Below: a Hermet next to a
TO-5. Both are transistor
packages; both are her-
metically sealed; both are
readily available. But, there
Is a difference:

| 3
B
|
You can get TO-5 pack-
aging anywhere. You can
get the Hermet only from
Fairchild. The standard
e owat e Hermeeticel . Fairchild line
Fiffliﬁd?fjﬁﬁs’&?i’aéiieifi p" includes some
power devices. ’
very special
packages: Cerpak, Flatpak,
Dual in-line, matched duals,
TO-50,TO-51, and Hermet.
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New from Sprague ,

i

Ceramlc Cupacltors
" for Stable Circuits
All the Way
from -55Cto+125<

Sprague’s new temperature stable
Formulation 067 Monolythic® Ca-
pacitors are guaranteed not to deviate
from room temperature capacitance by
more than 410, —15% over the wide tem-
perature range from —55C to +125 C.
Layer-built construction produces
reliable units with high capacitance
values in small physical size. Alternately
sprayec¢ layers of ceramic dielectric and
metallic electrodes are fired as a single
piece into one homogeneous block. A
0.56 uF capacitor is only .500" x .500"

X .235" thin!

Absence of anti-rcsonant points up
H to 1000 mc makes Monolythic Ca-
pacitors uniquely suited for d-c to high-
frequency applications.

Voltage rating, 100V @ 85 C or

B e

50V @ 125 C. Available in axial-

Jead as well as radial-lead configurations.

For complete technical data,
write for Engineering Bulletin 6205
to the Technical Literature Service,

Sprague Electric Co., 35 Marshall St.,

North Adams, Mass. 01248.

4SC 538

THE MARK OF RELIABILITY

*Sprague’ und "(@)’ are registered trademarks of the Sprague Electric Co.
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Meetings

Nationa! Electronic Conference,
IEEE; McCormick Place,
Chicago, Oct. 25-27.

Aerospace and Navigation Electronics
East Coast Conference (ECCANE),
G-Ane, Baltimore Section of IEEE;
Holiday Inn, Baltimore, Oct. 27-29.

Electronics Div. of the American
Ceramic Society Convention, Southern
Calif. Section, American Ceramic
Society; International Hotel, Los
Angeles, Oct. 27-29.

Energy Conversion and Storage
Conference, Okiahoma State University,
Stillwater, Oct. 28-29.

Microwave Acoustics Symposium,
AFCRL; Holzman Seminar Room, L. G.
Hanscom Field, Bedford, Mass.,

Oct. 28-29.

Space Electronics International
Symposium, G-SET, IEEE; Fontainebleu
Hotel, Miami Beach, Nov. 2-4.

Nondestructive Testing and Measuring
Apparatus Meeting, Bureau of
International Commerce (BIC); U. S.
Trade Center in London, Nov. 2-12.

Northeast Electronics Research and
Engineering Meeting (NEREM '65)
NEREM; War Memorial Auditorium,
Prudential Center, Boston, Nov. 3-5.%

Data Processing Conference and
Business Exposition, Data Processing

Management Association; Dallas, Texas,

Nov. 3-5.

Conference on Men, Machines and
Automation, Institution of Production
Engineers; Eastbourne, England, Nov.
7-10.

Conference on Hall Effect Applications,
Electron Devices Group of IEEE; Kresge
Little Theatre, MIT, Cambridge, Nov.
8-9.

Materials for Electron Devices and
Microelectronics Meeting, ASTM; ASTM
Headquarters, Philadelphia, Nov. 9-10.

Industrial Electric Exposition, Electric
League of Western Pennsylvania; Hilton
Hotel, Pittsburgh, Nov. 9-11.

Research and Development Meeting,
New Jersey Council for Research and

Development; Princeton Inn, Princeton,
N. J., Nov. 10.

Engineering in Medicine and Biology
Conference, ISA, IEEE; Sheraton Hotel,
Philadelphia, Nov. 10-12.

Anti-Missile Research Meeting,
Advanced Research Projects Agency;
U. S. Naval Postgraduate School,
Monterey, Calif., Nov. 15-17.

Magnetism and Magnetic Materials
Conference, IEEE; San Francisco,
Nov. 15-18.

Industrial Photographic & Television
Exposition, Financial Times; Earls Court,
London, Nov. 15-20.

Physics of Failure in Electronics, 11T
Research Institute, Rome Air
Development Center, N. Y., Nov. 16-18.

Research Conference, Stevens Institute
of Technology; Hoboken, N.J., Nov. 17.

Call for papers

Communications Satellite Systems
Conference, AIAA; Washington,
D. C., May 2-4. Nov. 30 is deadline
for submlssmn, in duplicate, of a
500- to 1000-word proposal ab-
stract, and a second 200-word ab-
stract which describes the paper to
the program assistant in the field
of interest: Military Systems and
Technology, Mr. Jay J. Cohen,
Communications Satellite Project,
Defense Communications Agency,
Sth and S. Court House Road, Ar-
lington, Va.; Technology, Mr. Ned
Feldman, Electronics Dept., The
RAND Corp., 1700 Main St., Santa
Monica, Calif.

National Aerospace Electronics
Conference (NAECON), IEEE
AIAA;, Dayvton Sheraton Hotel,
Dayton, Ohio, May 16-18. Dec. 1
is deadline for submission of 300-
word abstract of papers in aero-
space and aeronautical electronics
to John M. Mayer, NAECON pa-
pers Chairman, 1525 Fernbrook St.,
Kettering, Ohio 45440.

* Meeting preview on page 16
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How do you unscramble signals
from a moon-bug?

At {op speed and accuracy, using the most advanced
data reduction system ever designed. Months before
the first Americans blast off toward the moon, an
Astrodata system is already at work digesting and
displaying messages from the bug-like Lunar Excur-
sion Module. No other data reduction system in
operation today has been able to handle data with
as much speed and flexibility . . . automatically!

Astrodata systems superiority comes from mating
proven components with functionally-oriented soft-
ware. For example, all telemetry conversion units
are directly under computer program control. Stored
commands therefore automatically calibrate all sub-
systems: selecting bandwidths, frequencies, rates,

formats and outputs; control speeds, tracks; provide
tape search, and other data traffic functions conven
tionally requiring extraneous controls and adjust-
ments.

In effect, this means significantly less error, greater
speed, optimum performance and economy in your
data reduction system.

Perhaps you’re not headed for the moon, but you
do have other problems in data acquisition and proc-
essing, telemetry, or range instrumentation. Then
Astrodata’s expert know-how should be of interest
to you, Write for your free copy of our 20-page
brochure “Astrodata’s Systems Experience.”

<>

ASTIROIDATA
P.O. Box 3093 » 240 E. Palais Road, Anaheim, California » 92803
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A date to jot down:
Feb. 3-8 1966
PARIS

(at the Porte de Versailles)

Electronic industry’s first world-wide reunion of
1966 at the international exhibition of
)

ELECTRONIC
COMPONENTS

The latest advances in electronic technology: com-
ponents, tubes and semi-conductors; measure-
ment and control equipment, audio-equipment.

For information and literatture, please write to:
S.D.S.A. 16 rue de Presles—Paris 15° tel: 273
24 70 Official carrier: Air France, Overseas Trade
Show Department, 683 Fifth Ave.—New York,
N. Y. 10022

-
Q
z
w O
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o

For official invitation, fill out and return the attached
form to: S.D.S.A. Relations Exterieures

16 rue de Presles—Paris 15° France
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Meeting preview

Nerem in Boston

A record attendance of 20,000 is
expected when the New England
sections of the Institute of Elec-
trical and Electronics Engineers
opens its 19th meeting Nov. 3 in
Boston. The previous high was
16,000 attendees last vear.

Sharp increases also are expected
in technical papers—to 126, more
than double last year’s total—and
in exhibits—to 500, up 20%.

A big share of the interest at the
three-day Northeast Electronics
Research and Engineering Meeting
(Nerem) will center on the Nov. 4
sessions on biological effects of
lascrs. The sessions will be con-
tinuations of those held at the Bos-
ton Laser Conference which for
several years has featured studies
of lasers’ effects, or good or evil,
on living organisms. The Nerem
sessions are being organized by Dr.
Samuel Fine of Northeastern Uni-
versity, and cosponsored by Nerem
and by the United States Surgeon
General’s Office.

A seminar on microwave compo-
nent needs for communications sys-
tems will be sponsored by the mi-
crowave group of the Electronic
Industries Association. Five speak-
ers will spell out the needs for mi-
crowave components.

At a session on satellite commu-
nications, J. J. Cohen, a technical
adviser to the Defense Communi-
cations Agency, will outline plans
for the first defense communica-
tions satellite, scheduled for launch
early next vear. Leonard Jafle of
the National Aeronautics and Space
Administration will describe plans
for a 1966-67 series of “application
technology” satellites with capa-
bilities for broadcasting voice and
tv directly to home receivers.

A session for late-breaking tech-
nical news is scheduled Nov. 4.
Later that day, “characteristics of
the creative company” will be
discussed by four company presi-
dents: Donald B. Sinclair of the
General Radio Co.; Howard O.
McMahon of Arthur D. Little, Inc.
A. Y. Taylor of Jackson & More-
land, Inc., a division of United En-
gineers & Construction, Inc., and
Edward L. Ginzton of Varian As-
sociates.
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THE TRIPLE-DIFFUSED PLANAR TRANSISTORS

That's Silicon Transistor Corporation. Always the right move. Now that the dust has settled,
now that everyone has said, ‘we can supply the Honeywell triple-diffused planars,” Silicon
says simply, “we have always supplied them as part of the broadest line of silicon power
transistors—with the additional plus of our unique, rugged clip and post construction for
high reliability.”

2N2657-58, 2N2632-34, 2N2877-80, MHT4451-56, MHT4483, MHT6308-16, MHT6001,
MHT6011-16, MHT6031. All available in TO-5 and T0-62 and TO-59. NO EXCEPTIONS.

And Silicon Transistor Corporation takes one step further and offers the 2N1722 and
2N1724 in planar, too. These meet military requirements like the rest.

For complete specifications and information so you can work cut a winning strategy,
contact:
EAST GATE BLVD., GARDEN CITY, NEW YORK 11532, 516 Ploneer 2-4100. TWX 510-222-8258

REGIONAL OFFICES:
CHICAGO, ILL. 60625, 5555 NORTH LINCOLN AVE., 312-271-0366-7, TWX 910-221-1304
LOS ALTOS, CALIF. 94022, 1 FIRST ST., 415-941-2842. HUNTSVILLE, ALA, 35807, P.0. BOX 1467

Electronics | October 18, 1965
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New easy-to-apply RTV-757
silicone rubber foam protects
newspaper from 5000°F flame

Spread on RTV-757

Foam and cure
with hot air

General Electric’'s new RTV-757 foam
can protect equipment and materials
against heat and direct flame. It even
protects an ordinary newspaper, as
shown in the demonstration above.

RTV-757 is a thixotropic compound.
Just spread it on. Then expose it to
hot air. It cures instantly and forms
a sponge-like, lightweight, yet tough,
blanket with a density of 0.7-0.8.

Along with typical RTV resistance to
aging, ozone and weathering, RTV-757
offers these features for firewall and
thermal insulation applications.

1 common properties of all
G-E RTV silicone rubbers

18 Circle 18 on reader service card

Forms flame-resistant

thermal insulation

cast-in-place application
one-step cure and foam system
low density, floats in water

excellent adhesion throughout
temperature extremes

controlled work life, doesn’t foam
until heated

low-temperature flexibility,
below —150°F

high-strength foamed properties,
eliminates honeycomb fabrication

can be modified to pour or spray

[] Extreme temperature resistance
[1 Room temperature cures

1 Chemical resistance

[1 Ozone, weather and age resistance

Where to us2 RTV-757

The unsurpassed flame and heat resist-
ance, plus outstanding thermal insulat-
ing properties, make RTV-757 uniquely
qualified for use as an ablative shield,
flame-resistant packaging material, fire-
resistant sealant, flame-resistant shield
for launch and support equipment,
flame-resistant fabric coating, and as
a protective barrier for aircraft, tanks,
ships and stationary equipment.

[1 Strong bonds
[1 Excellent dielectric
[ Minimum shrinkage
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Three more new RTV developments from General Electric

RTV adhesive/sealants
now available in handy caulking
cartridges

.___..._.

——

Tight, confined areas of electrical and
electronic apparatus are a cinch to seal
with General Electric's compact caulk-
ing cartridge. Also useful on production
lines, they speed up sealing jobs. They
provide a strong, flexible bond without
priming.

Already mixed, RTV adhesive/sealants
need no curing catalyst. Available in
white (RTV-102) and translucent (RTV-
108). Six and 12 ounce sizes fill stand-
ard hand or air-powered caulking guns.

RTV-8111
RTV-8112
RTV-8113

Fast Cure
Medium Cure
Slow Cure

Type |
Low Viscosity

Type Il
Moderate
Viscosity

RTV-8262
RTV-8263

Medium Cure
Slow Cure

RTV-8372
RTV-8373
RTV-8382
RTV-8383

Medium Cure
Slow Cure
Medium Cure
Slow Cure

Type 111
Thixotropic

Nine new RTV's to meet MIL-S-23586
(Wep)

Nine new RTV products have been
specially formulated to meet this new
military specification which covers the
requirements for room temperature
vulcanizing silicone rubber compounds
most useful in aircraft, electrical and
weapons applications. The specification
describes the product and performance
requirements for such electrical and
mechanical applications as potting, en-
capsulation, sealing and bonding.

The new spec provides a convenient
method for specifying RTV compounds
for many military and non-military ap-
plications.

Tough, new RTV-630
for molding and
plastic processing

High-strength RTV-630 can be used to
fabricate flexible processing tools which
assure long runs in thermoforming,
matched die, plastics castings and other
reinforced plastic molding operations.
It is also an economical flexible mold
material for prototype reproduction,
since less rubber is required to form a
strong durable mold. RTV-630 molds are
more flexible, parts are easier to re-
move and molds last longer. RTV-630
can be cured rapidly in thick sections.
It may also be used in potting, encap-
sulating, release coatings and other ap-

plications requiring maximum strength.

AUTHORIZED DISTRIBUTORS RTV INDUSTRIAL SEALANTS

ALABAMA CONNECTICUT

Argo & Company R. H. Carlson Co., Inc.
Birmingham Greenwich

ARIZONA LhiE, :

Eiectrical Specialty Co. svzasiif,?gr',cs’ nG;
Phoenix FLORIDA
CALIFORNIA Gu!f Semiconductors, Inc.
Etectrical Specialty Co. Coral Gables

Los Angeles

Electrical Specialty Co.

South San Francisco
R. V. Weatherford Co.
Glendale

COLCRADO

Electrical Specialty Co.

Denver

Gulf Semiconductors, Inc.
Winter Park

ILLINOIS

Allied Radio Corp.
Chicago

Federal Insulation Corp.
Chicago

J. ). Glenn and Co., Inc.
Chicago

INDIANA MINNESOTA
Hyaline Plastics Corp. D. A. Schuitz Company
Indianapolis Minneapolis
IOWA MISSOURI
Plastic Supply, Inc. D. A. James Company
Des Moines St. Louis
Regal Plastic Supply Co.

KENTUCKY Kansas City
GegeraI'Rtébber & NEBRASKA

upply Co. ;

fey Regal Plastic Supply Co.
Louisville s Omaha
MASSACHUSETTS
Northeast Chemical Co. glmE:(\)I“J]%l:SM%; Co.
Boston Jersey City
MICHIGAN NEW YORK
F. B. Wright Co., Inc. Punt, Inc.
Dearborn Floral Park

Queen City Rubber Co,
Buffalo

Adhesive Products Corp.
New York

Chamberlin Rubber Co.
Rochester

Chamberlin Rubber Co.
Syracuse

OHIO

Philpott Rubber Co.
Cleveland

Parkway Products, Inc.
Cincinnati

For complete information on one or all of the latest G-E RTV compounds, write to
Section N10168, Silicone Products Dept., General Electric, Waterford, New York.

GENERAL €3 ELECTRIC
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PENNSYLVANIA

Smith of Philadelphia, Inc.
Phitadelphia
Speck-Marshall Co.
McKees Rocks

TEXAS

Lawrence Electronic Co.

Dalfas

Houston Industrial
Supply Co., inc.

Houston

WASHINGTON
Electrical Specialty Co.
Seattle

OREGON WISCONSIN
Electrical Specialty Co. R. J. Wittenburg Co.
Portland Milwaukee
Circle 19 on reader service card 19
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the case of a missing

range switch SOLVED!

A $650 analog dc volt-ohmmeter with fast automatic ranging

plus an accuracy of *0.5% of full scale *0.5% of reading!

No more manual range switching with the Hewlett-Packard
414A Autovoltmeter. Range and polarity change auto-
matically .. . provide digital range, polarity readout in less
than 300 milliseconds . . . and still give you the conveni-
ence and economy of unusually accurate analog measure-
ments! What's more, the 414A lets you make resistance
measurements, again with automatic ranging, on a /inear
analog meter scale!

Here's the world's first “touch-and-read” analog volt-
ohmmeter with accuracy anywhere approaching what you
require for trouble shooting, tweaking, peaking and
nulling, probing a circuit without a schematic. Use it for
maintenance testing, on the production line, in the lab.

In the dc voltage function you simply touch the point
to be measured and in less than 300 msec read the range
and polarity of the measurement on the digital display
at the top of the 414A . . . the precise dc measurement on
the individually calibrated, mirror-backed taut-band meter.
Range 5 mv full scale to 1500 v full scale in 12 auto-
matically selected and displayed ranges.

Or measure resistance 5 ohms to 1.5 megohms . .. on
a linear scale that gives unprecedented accuracy, espe-
cially on the lower ranges. The 12 resistance ranges are
automatically selected and displayed, as well.

Ranges also can be selected and held manually. An-
other feature is a Down Range control which lets you
drop to the next lower range merely by pushing a front-
panel button. High input resistance. All solid-state.
Compact, only 10% Ibs.

The details are in the specifications. But to get the
true significance of this automatic instrument, you need
to see it perform on your bench. Call your Hewlett-
Packard field engineer for that convincing demonstration.
Or write for complete information to Hewlett-Packard,
Palo Alto, California 94304, Tel. (415) 326-7000; Europe:
54 Route des Acacias, Geneva; Canada: 8270 Mayrand
Street, Montreal.

HEWLETT h
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SPECIFICATIONS

DC VOLTMETER
Voltage range:

Accuracy:
Input resistance:

Superimposed
ac rejection:

OHMMETER
Resistance range:

Accuracy:

Source current:

GENERAL
Range selection:

Polarity selection:
Meter:

Isolation resistance:

Floating input:
Dimensions:

Price:

+5 mv to #1500 v full scale, 12 ranges,
manual or automatic ranging
+0.5% of reading *+0.5% of full scale

10 megohms on 5 and 15 mv ranges, 100
megohms on 50 mv range and above

insensitive to 60 cps signal with peak value less
than 7 times the full-scale dc level of the range
in use in “Hotd” position {rejection is 20% of
reading in Autoranging)

5 ohms to 1.5 megohms in 12 ranges (manual
or autoranging with linear scale)

+1% of reading £0.5% of full scale on

any range

1 ma through unknown up to 5 K ohms, 1 za
above 5 K ohms

voltage and resistance, automatically selects
correct range n less than 300 msec; a particular
range may be selected manually

automatic

individually calibrated taut-band meter with
mirror scale; linear scale, O to 5 and 0 to 15

at least 100 megohms shunted by 0.1 mf
between common terminal and case

may be operated up to 500 v dc above ground
6 18/32” high, 7 25/32" wide, 11" deep

(87 x 130 x 279 mm); 10% Ibs (6,4 kg)

$650

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

 PACKARD

An extra measure of quality
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KEPCO FLUX-O0-TRAN.

MAKES THE DIFFERENCE!

NEW IMPROVED REGULATION

6

D-C AMPERES

NOW AT EVEN e
LOWER PRICES!

New improved characteristics at new low prices make the Kepco SM Design Group of experience-proved
Regulated Power Supplies more attractive than ever. All of the unique advantages provided by the patented
Fiux-O-Tran line-regulating transformer are utilized in this high reliability design concept.

SM Design Group features: MAX
g i MODEL DCR?‘:E;UT DIMENSIONS | T PRICE
0 H 0 H at 125
0.01%s line and 0.05% load regulation voirs ' airel wi=l wl'ae | vmc
Wide voltage range SM14—7M | 0-14  0-7 | 3ts 19, 13% 35 $405.00
. SM14-15M | 0—14 0—15 515 19 13% 55  525.00
Continuous voltage control SM14—30M | 0—14 | 0-30 8% 19 13% 105 725.00
Minimum regulator dissipation SM 36—5M 0—36 | 0-5 315 19 13% 40  395.00
. - SM36-10M = 0-36  0—10 5% 19 13% 65 525.00
Patented Kepco Bridge Circuitf sM36_15M | 0-36 | 015 8% 13 1% 105 625000
50 microsecond recovery time SM 75—2M 0-75 | 0—2 | 3% 19 13%| 40  425.00
T - SM 75—5M 0—75 | 0-5 | 5% 19 13% 65 525.00
Less than 1 millivolt ripple rms SM75-8M | 0-75 | 0-8 | 8% 19 13% 100  625.00
Dual regulation SM160—1M | 0—160 | 0—1 | 31| 19 13% 35 | 425.00
tApplicable Patent Nos. furnished on request SM 160—2M 0—160 | 0-2 5%l 19| 137 5.5 525.00
- SM160-4M | 0-—160 | 0-—4 | 8%| 19| 13% 105  625.00]
Vo B T T 0-165-325| 0- 19/ 13%, 35 | 440.00
. 2/ conTaing compLETe 0 0—1 | 54| 19 13% 50 | 555.00
Pt |f] | SPECIFICATIONS AND 0-2 | 8% 19 13% 110 | 675.00
N AL 4 APPLICATIONS
.‘?rg- s M o ) See our complete Catalog in
v NOW AVAILABLE B4 -~
i kepco) cemalEierG
Keneq FOR YOUR e nmenan==""" @ 4000 RYEIRH;
A Sus FREE COPY!

KEPCO, INC. » 131-38 SANFORD AVENUE o FLUSHING, N.Y. 11352 o Phone: (212) 461-7000 « TWX #212-539-6623 » Cable: KEPCOPOWER NEWYORK
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Editorial

Japan stresses
research

(This is the second of a series of editorials
from the Far East by editor Lewis H. Young.)

The Japanese electronics industry has existed
on ideas and technology borrowed from abroad.
Low labor costs have enabled the industry to
absorb licensing costs and still meet foreign
competition; but their increasing dependence
on foreign patents has impressed manufacturers
with the need for originality.

The result has been a startling growth in re-
search. Nine separate research facilities have
been established at the Matsushita Electric In-
dustrial Co., a producer of consumer goods,
communications equipment, and semiconductors.
Though eight of them are attached to operating
divisions, the ninth is a central research labora-
tory with 500 employes who are investigating
projects in physics, chemistry, and electronics.
Matsushita expects to double the size of the
central lab in a few years.

Matsushita is not alone. Hitachi Ltd.’s cen-
tral research facility has grown from 600 to 1,400
emploves in the last five vears, and another
hundred will be added. The research lab formed
by Sanyo Electric Co., Ltd., in 1961 has grown
to 230 emploves and will hit 300 in a few
months. The Electrical Communications Lab-
oratory, the rescarch arm of the Nippon Tele-
graph and Telephone Public Corp., added a big
new building last year and plans another.

Such growth is reflected in the amount of
money being spent on rescarch and develop-
ment. Nippon Electric Co.,, Ltd.,, spends 7% of
its sales, which last year were $231 million, on
R&D; Hitachi, which makes everything from
transistors to locomotives and last year had
total sales of $1.1 billion, spends 5% of elec-
tronics sales for electronics research. The rate
is double Hitachi’s average for research in all
fields. Matsushita spends 3.8% of sales on R&D,
though many of its products, like wiring devices
and pumps for homes, require little R&D money.

Some of the projects now under way in re-
scarch labs are advanced; examples are voice
analysis at Nippon Electric, diffraction of crys-
tals by slow electron beams at Tokyo Shibura

Electric Co. (Toshiba), investigation of new
electroluminescent materials at Sanyo Electric,
and of active thin film devices at the Mitsubishi
Electric Corp., and the development of lan-
guages for hybrid (combined digital and analog)
computers at Hitachi.

But originality has not been a hallmark of
Japanese research. There are two basic reasons,
one historical and one economic.

For nearly 300 years, until the middle of the
19th century, Japan cut itself off from the rest
of the world, and consequently fell far behind
in technology. The country scrambled to catch
up, borrowing heavily from the West—then saw
the major part of its industry wiped out in
World War 11. The catching-up process had to
begin all over again, and the important goal was
technology itself, not innovation. Japanese elec-
tronics engineers, savs the senior managing di-
rector at Matsushita, Tetsujiro Nakao, “were
educated with technology imported from the
United States and Europe. They digested it and
used it the best way they could.”

A further barrier to basic research was erected
by Japanese management, which, like manage-
ment anywhere, tends to demand that research
prove its worth quickly. Since development pro-
duces results much faster, the product of most
Japanese research has been mixed R&D.

A recession which is current in Japan has not
helped; to combat a drop in sales, companies are
concentrating on new products, stressing de-
velopment at the expense of research. For ex-
ample, Matsushita’s central lab has just come up
with a design for a new consumer video tape
recorder—a project most United States com-
panies would have assigned to a development
engineering department.

But management is beginning to see the light
—and one reason is that U, S. companies, which
hold patents on key techniques, have put a
stranglehold on Japanese technology. Research
offers the only path around the U.S. patents.
Matsushita has developed a new ceramic piexo-
electric material, lead titanate, for ultrasonic
generators so that it will not need barium titan-
ate, which is covered by U.S. patents.

In general, research is succeeding. When the
Hokushin Electric Works, Ltd., signed with the
Fischer & Porter Co. in 1958, it agreed to pay
the U.S. company royalties of from 5% to 8%.
In 1963, that agreement was replaced by a 25-
vear nonroyalty technical exchange and cross-
licensing  agreement. And next March, when
Mitsubishi’s 15-year-old one-way pact with the
Westinghouse Corp. expires, it will be replaced
by an exchange agreement that will allow for
two-way flow of technical information.
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© SAVE sgu+

¢ PER RELAY
AND GET

WIRE
THIS

This precision-built socket starts you
off to a savings of nearly $2.00* per
installed LS telephone-type relay
when you specify our relay-socket-
cover combination instead of a simi-
lar relay with factory-wired, octal-type
plug. Also (1) you have the conveni-
ence of a plug-in component, and
(2) you can use a relay having more
contacts than octal-type plugs will
accommodate.

Two sizes of sockets are available.
The 16-pin smaller one (1.39” x 1.71")
accepts relays with contact arrange-
ments from 1 Form C to 4 Form C.
The larger 28-pin one (1.39” x 2.11")
will take relays with contact arrange-
ments up to 8 Form C. Each size
socket has four coil terminals for
single or dual coil relays.

*Approximate, Based on single ot price.
Savings depend on contact arrangements.

‘GENERAL

STANDARD P&B RELAYS ARE AVAILABLE AT LEADING ELECTRONIC PARTS DISTRIBUTORS

24

Description: Medium coil telephone
type relay with bifurcated contacts.

Time Values:
AC: Operate: 3 to 15 milliseconds.
Release: 3 to 15 milliseconds.
DC: Operate: 5 to 50 milliseconds.
Release: 5 to 140 milliseconds.
Precise time values depend upon
coil power and contact arrangement.

Operate and release time delay slugs
and fixed or adjustable residuals are
available for DC relays.

Circle 24 on reader service card

EXTRA
CONVENIENCE
100!

PLUG
RELAY IN
S,

npNC

Plug the LS into the socket . . . just
as you would a vacuum tube. The
relay's tab terminals mate snuggly with
the socket, will hold the relay in place
under normal conditions. When the
relay is mounted horizontally, or when
vibration is a problem, two banana plugs
or two machine screws may be used.

A choice of cadmium or gold plated
socket terminals is available . . . and
the pierced solder terminals are
designed also for AMP-78 taper tab
connectors.

LS SERIES ENGINEERILNG DATA

Expected Life: 100,000,000 mechani-
cal operations minimum.

Contacts: 100,000 operations minimum
at rated load.

Temperature Range: —55°C to +85°C
standard (+105°C available on spe-
cial order).

Weight: Approximately 3}, ozs.(open).

CONTACTS:

Arrangements: AC: Up to 12 springs
(6 per stack-4 movables). DC: Up to
24 springs (12 per stack).

Material: 4" dia. twin palladium is
standard for bifurcated contact arms.

SLIP ON
DUST COVER

e

The transparent, high impact, high
temperature resistant dust cover fits
over the socket nearly flush with the
chassis. Covers as well as sockets
of either size may be purchased sepa-
rately. With socket and cover, the LS
relay is designated the LSP . . . a
sparkling addition to this series of
reliable telephone type relays.

Here is a neat, modern, cost-reducing
approach to using the reliable, versa-
tile LS relay. Better send for complete
information today.

Gold-alloy, other contact materials,
and single contacts are available for
specific applications.

Rating: AC: 4 amps @ 115 volts AC,
60 cycleresistive (open relay @+25°C).
DC: 4 amps 28 volts DC resistive.

COILS:

Voltage: AC: To 230 volts 60 cps.
DC: To 220 volts.

Resistance: DC: 55,000 ohms maxi-
mum.

Power: AC: 4.37 voltamps.

DC: 65 milliwatts per movable arm
minimum, 5 watts maximum @4-25°C.

Duty: Continuous.

POTTER=BRUMFIELD

Division of American Machine & Foundry Company, Princeton, indiana
In Canada: Potter & Brumfield, Division of AMF Canada Ltd., Guelph, Ont.
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RCA hints at move
into civilian IC’s

Are there IC’s
in IBM’s future?

Satellites to link
Apollo and Houston

Electronics Newsletter

October 18, 1965

Formation of a new marketing organization within the Radio Corp. of
America’s integrated-circuit operation apparently presages a major move
by the company into the commercial IC area. Ben A. Jacoby, formerly
manager of market planning for industrial semiconductors, heads the
new IC marketing group. Roy H. Pollack moves from manager of rectifier
engineering to manager of linear-circuit marketing. Arthur M. Kieb-
shutz, who was Eastern district manager for TRW Electronics has been
brought in to direct digital circuit marketing.

The International Business Machines Corp. has reportedly found a way
to use its solid logic technology hybrid circuits at ultrahigh speeds, and
by so doing is closing the door to use of monolithic integrated circuits
for now. Called advanced solid logic technology, or ASLT, the circuits
are to be used in the large computers, such as the System 360 model 95,
which has yet to be formally announced. They will be made on the same
production line with the same techniques used for SLT circuits in the
smaller models of the 360. The production lines can be readily converted
to monolithic IC’s if IBM decides to end its long hold-out against them.

The circuits represent a solid-logic version of an old-time transistor
circuit technique called current steering, or current switching, in which
logic functions are implemented by switching current from one path to
another rather than by turning the current on and off as in diode-trans-
istor logic. No diodes are used in the ASLT. The new circuits have an
average delay time of only 1.6 nanoseconds—over three times as fast
as the fastest SLT circuits. IBM puts four circuits in a single module,
mounting them on the four surfaces of two stacked substrates. This
reduces interconnections between circuits, contributing to the speed.

A new factory in Burlington, Vt., is beginning mass production of the
new circuits, which are also in production at IBM’s Components division
plant in East Fishkill, N.Y.

The Communications Satellite Corp. (Comsat) will provide communica-
tions service during the earth orbits of the three-man Apollo spacecraft
that will start in 1967. Final negotiations on the cost of the service are
now under way.

The need stems from the National Aeronautics and Space Adminis-
tration’s desire to get 24-hour, real-time feedback of Apollo telemetry to
the Manned Spacecraft Center in Houston as the spacecraft passes over
remote areas of the world. To provide this, Comsat will place two syn-
chronous satellites in orbit, one over the Atlantic and the other over the
Pacific Ocean, keep two spares ready for backup launching, establish 42-
foot diameter dish antennas in Britain’s Ascension Island, Spain’s Grand
Canary Island and at Carnarvon, Australia. The Navy will furnish three
30-foot diameter portable stations on ships in the Indian Ocean, Atlantic
and Pacific.

In addition, Comsat will provide three portable 42-foot diameter ground
stations in Maine, Hawaii and Washington, to work exclusively with the
Apollo satellite network.

The Hughes Aircraft Co. will build the satellites for the system, using
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Laser scan may do
crt's job in tv set

Soviet moon shot:
nearly a success?

Addenda
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Early Bird equipment where possible. To provide six reliable channels
for NASA, plus multiple access by at least two ground stations, including
the smaller shipboard stations, the Apollo satellites will have three travel-
ing-wave tubes in parallel, producing 18 watts of power, compared with
a single six-watt tube for Early Bird.

Researchers at Beckman & Whitley, Inc., of San Carlos, Calif., have
developed a laser-scanning technique that may open the way to the
design of a laser-television system which does not need a cathode-ray
tube. Beckman & Whitley is a subsidiary of Technical Operations, Inc.

In the system developed by researchers Willard Buck and Tom Hol-
land a continuous-wave, helium-neon laser beam is reflected off the
mirrors of an interferometer. A piezoelectric crystal is attached to one
of the mirrors. When an electric field is applied to the crystal, the mirror
vibrates with an amplitude of about the wavelength of light. The
reflected laser beam appears in the field of a telescope as an interference
pattern—or fringe—with a small, oscillating lateral displacement. When
focused, the moving fringe becomes a spot that may be displayed on a
screen. The spot can be deflected at rates up to 100 kilocycles per second.
The sweep frequency of a standard television receiver is 15 kilocycles.

A specialist familiar with the design says that a full 60° deflection of
the beam is caused by a change in the index of refraction of an undis-
closed element in the interferometer. The technique is inherently low-
loss, making it especially valuable for large display systems.

Luna 7 failed to make a soft landing on the moon this month, but the
Soviet attempt may have come much closer to success than had been
believed. Signals from the moon probe were received by Western track-
ing stations three seconds after the time Luna 7 was reported by the
Russians to have crashed. This could mean the instrument package sur-
vived the crash briefly.

The first commercial equipment to use metal-oxide-semiconductor (MOS)
integrated circuits will be introduced at the Business Equipment Exposi-
tion in New York City next week when the Victor Comptometer Corp.’s
Victor 3900 makes its debut. The desk-top calculator uses MOS IC’s that
contain 250 transistors each. The integrated circuits are made by General
Micro-electronics, Inc. . . . United Air Lines is expected to be the first
airline to receive Federal Aviation Agency approval of a Category II
automatic landing system. Under Category II, a plane may be landed
automatically with runway visibility of only 1,200 feet and a ceiling of
only 100 feet. . . . Major modifications to the Lockheed Aircraft Corp.’s
F-104 jet fighter planes, being built by Italy under license, are expected to
be announced soon by the Italian government. The Italian Air Force has
long wanted to beef up the plane by equipping it with the Sparrow air-to-
air missile. This would be the first joining of a Sparrow missile and an
F-104. The Sparrow is built by the Raytheon Co. . .. The Douglas Aircraft
Co. will equip a fleet of eight C-135 aircraft to provide communications
with the Apollo spacecraft during crucial phases of the mission (see page
130) Douglas teamed with the Bendix Corp. in the study phase. A fixed-
price contract of $27 million was made by the Air Force’s Electronics
Systems division at Hanscom Field, Mass.
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MICROWAVE SEMICONDUCTORS

A versatile spider diode for multi-channel RF switching

Until now the requirement for mul-
tiple channel switching called for a
separate diode for each channel. For
instance, an 8-channel switch re-
quired eight individually packaged di-
odes, each with its own separate leads
and individual junctions. Sylvania and
Advanced Development Laboratories
of Nashua, N. H., recently combined
efforts in coming up with a far more
practical answer in a versatile all-new
package.

The need for an 8-lead diode, origi-
nally designed as a single-pole multi-
ple-throw microwave switch, has
directly led to the development of a
new concept in diode packaging.

Now any junction device such as
the PIN diode, varactor and solid-

structure tunnel diode can be assem-
bled in a new hard glass package
having multiple radial flat kovar
leads. Dubbed the “spider” diode,
the new multiple-lead package also
features a molybdenum center stud
with glass-to-metal seal and nail-head
bonded junctions. Interestingly, one
spider diode package with eight leads
occupies less space than one DO-7
package. All in all, it’s a versatile de-
vice for use in printed circuit, coaxial
or strip line applications.

This multiple-junction device is
available in two basic designs: a sin-
gle chip having multiple junctions, or
multiple chips—each with a single
junction. The latter type is especially
useful where diodes with diverse
characteristics are required.

In the style having the single chip
with multiple junctions, the electrical
characteristics of the individual de-
vices are always closely matched. This
particular package, incidentally, has
been referred to as the first step to-
ward integrated microwave circuitry.
The unit is especially suited for coax-
ial input.

The spider diodes themselves have
controlled junction uniformity as a
result of Sylvania batch processing.
The electrical similarity from diode
to diode in a single package is within
+ 5%. Also of interest to design engi-
neers is that all junctions are in line
with the radial leads, allowing circuit
configurations to be fully symmetrical.

The switching PIN spider diode is
designed especially for applications
involving multiple channel switching.
As an example: in low power applica-

tions an arm typically exhibits 25 db
isolation with 1.1 db insertion loss at
3 GHz. The addition of a D-5720 (PIN
diode in a pico min package), in se-
ries with any lead from the spider
diode, increases the isolation from 25
db to over 50 db with only a slight in-
crease in insertion loss.

Advance Development Laborato-
ries uses the spider-package PIN
switching diode in its four-pole sin-
gle-throw microwave switch. This
ADL device replaces a mechanical
microwave switch weighing 40
pounds and measuring 12" x 18” x 4”.
The newer switch is 3/16” thick, has
a diameter of 2” and weighs only 3
ounces.

CIRCLE NUMBER 300

This issue in capsule

CRT’'s—how special cathode ray tubes
can further fiber optic advancements.

Receiving Tubes—why the 6146B
by Sylvania is the preferred power
amplifier.

Integrated Circuits—how SUHL
circuits solved a manufacturer's com-
puter function assembly problem.

Readouts —hermetically sealed solid-
state information displays for space
rides; also, customed drivers for simpli-
fied EL systems.

Diodes—diode bridges and ring mod-
ulators now available in molded epoxy
packages.

Receiving Tubes—how a new high
voltage rectifier solves arcing and radi-
ation problems in color TV sets; also
what's newest in vertical deflection
amplifiers.



RECEIVING TUBES

Add arc-free, long-term reliability;
eliminate spurious radiation in TV design

Problem #1. Until recently, most
high-voltage rectifiers for color TV
circuitry were rated at peak inverse
voltages of 30,000 volts. These tubes
were operated at the top of their ca-
pability and a peak inverse rating of
35,000 volts was needed.

Problem #2. In addition, the same
high-voltage rectifiers too often dis-
played assorted other shortcomings;
among them: poor emission stability,
abrupt emission slump on life, poor
reaction to line voltage variation,
major arcing problems and spurious
radiation effects.

Now with Sylvania’s new 3BF2
these problems are solved before they
begin. A large measure of reliability
has been added to the critical high-
voltage rectifier socket function with
a tube type whose superiority has been
proven in dynamic life tests, high
voltage testing and TV set evaluation.

The 3BF2 includes a heater cathode
design that provides long-life emis-
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sion stability which is consistent with
color set requirements. Design fea-
tures include a rhenium tungsten,
dark overcoat heater with an in-
creased heater power input. This
provides a higher average and peak
current capability. The added capac-

ity precludes undesirable emission
slump during life, as well as slump
due to line voltage variation.

The type 38BF2 has been shown to
be consistently superior in resisting
all forms of arcing in tests and actual
usage. Arcing can cause transients
which can result in damage to the
picture tube.

With its larger diameter anode, the
3BF2 is less susceptible to anode-
to-heater and heater-to-plate arcing
than types with smaller anodes. Also,
external arcing along glass to sur-
rounding objects is greatly minimized
due to increased spacing between
anode and shield, a design feature
which also reduces voltage gradient
along the bulb.

The unique design features of this
new high-voltage rectifier completely
eliminate spurious radiation problems
associated with other high-voltage
rectifiers.
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What's newest in

vertical deflection amplifiers for TV

The important change of color tele-
vision designs into low B+ operation
has put sharply increased burdens on
the sets’ vertical deflection systems.
Until recently, the only tube types
available for this function were, at
best, marginal for scan. Simply stated,
higher peak current capabilities be-
came the order of the day. As a
part of its “Tubes for Color” program,
Sylvania engineering has designed
new types that are already answering
that need.

A new family of vertical deflection
amplifiers, the LR8 and LUS series,
represent a realistic reappraisal of
tubes for this application. These have
also proven ideal for low B+ wide
angle deflection blac<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>