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A new bridge”

r) Redesigning something as basic as an R-L-C Bridge

is like reinventing the wheel. What more can be
done beyond just a face-lifting ? A lot. You can
always improve on basic old concepts by adapting
them to meet today's needs. This is what
happened to the new GR1650-B Impedance Bridge.
After all, what did Wheatstone, Maxwell, and Hay
know about transistors ?

Oh sure, we're guilty of face-lifting too — we gave
the 1650-B a new, light look; but we also added
features that adapt the bridge to today's and
tomorrow's needs. For example:

Access has been provided to the bridge arm
opposite the unknown. An external capacitance
decade may be connected here to make a reactive
balance of inductive resistors, This is often usetul
when measuring an amplifier's input impedance.
A conductance bridge has been added. It permits
direct readout in micromhos of parameters such as
hoe. A simple test jig allows you to measure all the
transistor h parameters including input and output
capacitance.*

A convenient external DQ jack simplifies inserting
a dc blocking capacitor for incremental inductance
measurements of inductors carrying direct current.
A slow-motion dial drive has been added to ensure
fine accurate balances. The drive comes into use
during the final stages of balance.

DC sensitivity for low resistance has been improved
and the bridge transformer has been redesigned to
permit low-frequency measurement with less

drive power.

With all these additions, you probably wonder about
subtractions. There is one and it's in the price.
The 1650-B sells for $450 in the USA. That's $25
less than the price of its predecessor, the 1650-A.
*See General Radio Experimenter,
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What's old about this new bridge?

The features that made the 1650-A Bridge so
versatile have been maintained and strengthened:

Wide measuring ranges: C from 1pF to 1100xF,
series or parallel; L from 1xH to 1100H, series or
parallel; R from 1 mQ to 1.1 M$, ac or d¢; G from
1 nanomho to 1.1 mhos, ac or dc; D (at 1 kHz)

for C, from 0.001 to 1, for Cp from 0.1 to 50; Q

(at 1 kHz) for L from 0.02 to 10, for Lp from 1 to
1000.

1% accuracy for G, C, R, and L measurements
holds on all ranges, is not reduced at range
extremes, and holds from 20 Hz to 20 kHz.
Accuracy is only slightly reduced at 100 kHz.
Exclusive Orthonull® balance finder avoids false
nulls when measuring lossy components. The
bridge's DQ dial has now been color coded to
indicate when Orthonull should be switched in.
High DQ resolution and accuracy make for
accurate determinations of equivalent circuits and
network modeling for computer analysis. You
could almost call the 1650-B '‘computer software".
Battery operation for portability and isolation from
the power line . . . Solid state 1-kHz oscillator and
selective null detector . . . External biasing
provision . .. Useful for both two- and three-
terminal measurements . . . Flip-tilt case provides
protection and doubles as an adjustable stand.
For complete information, write General Radio
Company, W. Concord, Massachusetts 01781
telephone (617) 369-4400. In Europe: Postfach 124,
CH 8034 Zurich 34, Switzerland.

GENERAL RADIO




Bit for bit, ounce for ounce, some are a bargain.

When you tie another man’s computer into your product,
you're staking your reputation on his equipment. Your #SRN
reputation is worth shopping for. Naturally you want the =™
most for your dollar. Like reliability at 130° F.
Hewlett-Packard computers are designed for rugged
dependability—as well as high performance. All things
considered, they're something of a bargain.

We've been selling quality instruments to original
equipment manufacturers for years. We know the
problems. So we back our computers with excellent
training, complete service and our traditional war-
ranty. We’ll train your people or your customer’s peo-
ple in maintaining the computer and in using the
software.

We supply plug-in 1/0 interfaces and the software
drivers for peripheral devices. You buy only the equip-
ment you need for interfacing your system. And you
tie it in with minimum engineering time because both
hardware and software are operational and fully
documented.

The 2114A pictured here measures 163 ”x 12Vs " x
22%2” including its power supply. It uses 16-bit words,
operates with 4K or 8K memory, and has a two micro-
second cycle time. Price: $9,950.

For more information about a computer that will live
up to your reputation, call your local HP field engi-
neer. Or write Hewlett-Packard, Palo Alto, California
94304; Europe: 54 Route des Acacias, Geneva.

i
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DIGITAL COMPUTERS
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What would you call this
new Microwave instrument?

Our project engineer calls it a “microwave multimeter.”

Our marketing people call it a “universal microwave test set.”

Our catalog calls it the HP 8410A Network Analyzer.

You'll call it the answer to your measurement problems. Here's why-

First, “it” measures all these microwave parameters: gain/
attenuation and phase shift, i.e., complete transmission
coefficients; magnitude and angle of reflection coefficient
with polar or Smith Chart plots of impedance/admittance.
With “it,” you can characterize active and passive compo-
nents or systems at single or swept frequencies.

Second, “it” features all these advantages: broad frequency
coverage from 110 MHz to 12.4 GHz; more than 60 dB
dynamic range with less than ten milliwatts drive signal;
swept frequency operation over octave bands with auto-
matic tuning; high accuracy and resolution; unparalleled
ease of operation.

“It" is actually a modular system: a signal-processing main-
frame with choice of two readout plug-ins; a wideband RF

Circle 2 on reader service card

converter unit; a full-range transmission test unit; and two
reflection test units for 0.11 to 12.4 GHz coverage.

Whatever you measure with “it,”” you can do the job more
accurately, more completely, in less time, with less work
and fewer pieces of equipment at lower cost than ever
before. “It” is a designer’s dream.

The modules for transmission measurements, 0.11 to 12.4
GHz, cost $6450. Add the capability for polar and Smith
Chart displays of reflection characteristics, 0.11 to 12.4
GHz, for $3985.

Ask your HP field engineer how the 8410A “microwave mul-
timeter, universal test set, network analyzer’” can answer
your problems. Or write Hewlett-Packard, Palo Alto, Calif.
94304; Europe: 54 Route des Acacias, Geneva.

HEWLETT @ PACKARD

MICROWAVE NETWORK ANALYZERS
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Technical Articles

I. Design

Microwave IC's: part 1

New problems, but newer solutions

Thin- and thick-film hybrid circuits

provide solutions to size, cost, and

reliability problems

William J. Moroney, Microwave Associates Inc.

Designer's casebook

s FET voltmeter reads transients

* Boosting op-amp output with two transistors
= Zener simulates muscle signals

Active filters: part 2

Using the gyrator

Gyrators, by simulating inductive effects with
capacitors, produce filters with better Qs
than conventional LC filters

Louis de Pian, George Washington University

Il. Application

Guidelines for radiation testing

Many factors—radiation environment
simulation, dosimetry, test circuits, and data
analysis—go into successful radiation tests
Joseph T. Finnell and Fred W. Karpowich,
Avco Corp.

Vibrating angular rate sensor

may threaten the gyroscope

Coriolis-force device may last 25 times longer
than gyros because it has no rotating parts
William D. Gates, General Electric Co.

Color television scores big gains

electronics with small screens
Improvements are coming in color-tv picture
tubes and automatic tuning
John D. Drummond, Consumer electronics editor
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Readers Comment

Punched tape

To the Editor:

The article, “Punched cards on
the ropes?” [April 15, p. 193] was
interesting and capably done. How-
ever, I believe that since the in-
creasingly important roles of opti-
cal character recognition and
magnetic-tape encoders were cov-
cred, the story should have dis-
cussed punched paper tape as an
alternate computer input medium.

The central philosophy of
punched tape is to capture data as
a byproduct of some necessary op-
eration. Thus, tape punches have
been linked to many basic business
machines, both for in-house proc-
essing and by companies using
data centers. Almost every business
machine manufacturer provides
punched tape equipment, and NCR,
as one example, has installed more
than 10,000 tape-punching devices.

Of course, there is a break-even
point of volume at which optical
scanning becomes more efficient.
Below this point, however,
punched tape is usually the cheap-
est and best method of data input.

New cquipment today is greatly
extending the cconomy of direct
tape-to-tape  data  transmission.
This will undoubtedly give added
impetus to an already sizable mar-
ket. But the basic advantage re-
mains the fact that punched tape
(Mylar as well as paper) is able to
deal with dynamic as well as static
data, whereas punched cards re-
main as individual documents,

W.P. Keating
National Cash Register Co.
Dayton, Ohio

Microwave for Mexico

To the Editor:

We found your article “Mexico
nears finish line in the first Olym-
pic event” [April 1, p. 95] of great
interest since General Telephone &
Electronics International is so
heavily involved in providing mi-
crowave systems for Mexico’s com-
munications system.

In addition to the temporary sys-
tem of 14 antennas which you men-
tion, we are installing a 475-mile
microwave system from Ciudad
Victoria to Piedras Negras in north-

Electronics | June 10, 1968
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True RMS—Not An Approxima-
tion. Hewlett-Packard took the
standards lab technique of pre-
cision thermocouple ac to dc
conversion . . . added protective
amplifiers to assure fool-proof
overload protection (800 Vp-p)
...and produced a practical,
true RMS voltmeter with high
1% accuracy.

With wide 10 Hz to 10 MHz
frequency response, use the
3400A forallyourtrue rmsaudio
and many of your rf measure-
ments. With sensitivity of 1 mV
to 300 V full scale, you accu-
rately measure anything from

““down-in-the-grass’’ signal and
noise, to transmitter and ampli-
fier outputs.

Easy-to-read hp taut band me-
terisfriction freeand hasascale
that is individually calibrated to
the meter movement for unsur-
passed accuracy.

High Crest Factor. Measure
noise and other non-sinusoids
with high 10:1 crest factor (ratio
of peak to rms). Measure 100:1
crest factor at 109 of full scale.
You get accurate noise and pulse
measurements—without correc-
tion factors.

Three-in-one-Versatility. The
3400A is a true rms voltmeter,
an ac/dc converter, and a cur-
rent meter. Asan ac/dc converter,
typical dc output accuracy is
0.75% of full scale from 50 Hz
to 1 MHz. With the hp 456A AC
Current Probe, use the 3400A

for quick, dependable current
measurements. The 456A probe
has a1 mA to 1 mV conversion
which allows direct reading up
to 1 ampere rms.

Price of the hp 3400A RMS
Voltmeter is $525. The hp 456A
AC Current Probe is $225. Con-
venient, rugged, field carrying
case, hp 11075A, $45. For all
the facts concerning the versa-
tility of these instruments, con-
tact your nearest hp field
engineer. Or, write to Hewlett-
Packard, Palo Alto, California
94304. Europe: 54 Route des
Acacias, Geneva.

HEWLETT @ PACKARD

ANALOG VOLTMETERS

True RMS Measurements Come from Thermocouples!

Standards Labs Use Thermocouples for True RMS!
(So does the hp 3400A RMS Voltmeter!)




castern Mexico and a 580-mile sys-
tem in northwestern Mexico linking
ITermosillo and Enscnada. Con-
tracts for approximately $9 million
were awarded by the Secretaria de
Comunicaciones v Transportes for
this work to our Italian subsidiary,
Socicta Generale di Telefonia ed
Elettronica S.p.A., Milan.

Edward J. Reardon
GT&E International
New York

Sour note

To the Editor:

The article “Signal gains for
clectronic music” [April 29, p. 93]
contains  misinformation  about
Moog clectronic music instruments.

None of the Moog synthesizers
sells for $1500. The device which
vou say . . . “can be carried around
by pop music groups to augment
the sound of their clectric gnitars
and rhythm sections” is not a syn-
thesizer. but a signal processor.

None of the Moog synthesizers
employ internal interconnections in
place of the facility for intercon-
necting modules by plugging patch
cords into input and output jacks.
In Moog synthesizers, some inter-
connections may  be  established
with illuminated switches instead
of patch cords. but this facility is
in addition to frontpanel input
and output jacks.

I can find no objective criterion
to apply which would justify vour
statement that the equipment of
Buchla Associates has “a greater
range of sound dynamics” than
NMoog cquipment.

Robert Moog
President
R.A. Moog Co.
Trumansburg, N.Y.

= The objective criterion is that

the Buchla synthesizer contains
programable electronic sequencing
switches and the Moog doesn’t.
This enables the Buchla equipment
to change from one frequency to
another in much less time. The
phrase “sound dynamics” shouldn’t
be confused with “dynamic range,”
which is ratio of the maximum
sound level of a system to its hack-
ground noise.

Making music

To the Editor:

Far from being a “$100,000 white
clephant,” the RCA synthesizer
[April 29, p. 93] was the first com-
prehensive  clectronic system for
synthesizing musical sounds based
on post-war technology, and out
of its development and application
has come a wealth of knowledge
which underlies  virtually —every
aspect of clectronic music today.
Instead of heing limited to note-by-
note production as you suggest, it
was actually the first means by
which relatively large segments of
music could be produced by pro-
graming characteristics of sounds.
It is in precisely this arca that its
chief advantage lies.

Even today, after the develop-
ment of voltage-controlled devices.
the synthesizer can still hold its
own with contemporary synthe-
sizers. owing to the extreme ac-
curacy with which the composer
can control the realization of his
compositions. Tmportant composi-
tions have Dbeen and are Dbeing
produced on the synthesizer, and
we expeet it to be a valuable tool
for many vears to come.

James Scawright
Electronic Music Center
Columbia and Princcton

Universitics

New York
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Coastal States
Gas Producing Co.
of Texas

uses Farinon
microwave systems
for reliable
communications

So do three oil companies

in Africa, four more in Venezuela,
nine major US oil producers,

43 major US telephone companies,
16 US government agencies,

and five railroads . . .

... among 223 others.

They appreciate Farinon’s skill
at combining high performance
and reliability with economy.

Write for our catalog of radio,
microwave and multiplex equipment,
accessories and services.

Farinon

Farinon Electric, 935 Washington St., San Catlos, Cal, 84070
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Solid-state digital data
acquisition system
For linear and non-linear signals

This highly advanced Howell digital data system
monitors RPM, torque, vacuum, fuel flow, three differ-
ent pressures, and five different temperatures for a
major automobile manufacturer to determine engine
durability. Signals are received from thermocouples,
tachometer generators, and a variety of pressure,
fuel-flow, and torque transducers. Output is to an
IBM Selectric® typewriter which automatically records
the measured values together with the time of entry,
channel identification, and an out-of-limit indication.
Other systems are available with output for tape
punches or printers.

The system includes a solid-state non-linear/linear
digital indicator for measuring and displaying physical
processes and a solid-state reed relay scanner utiliz-
ing integrated circuit construction. Systems are avail-
able for monitoring up to 1000 points.

Write today for a 12-page brochure describing this and a wide
range of other Howell digital data acquisition systems.

Howell also offers a wide variety of other instruments . . . cL i for many

k- -4 HOWELL INSTRUMENTS, INC.
\ ({HMED 7 3479 West Vickery Bivd.
i -4 Area Code 817 336.7411 « Fort Worth, Texas 76107
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The new assistant to the president
for microelectronics planning at
Autonetics, Alvin B. Phllhps says
his primary mis-
sion is to build
a five-year plan
for microelec-
tronics and im-
plement it in
close coopera-
tion with CUF.
O’Donnell, sen-
ior vice presi-
dent for research and engineering.

Phillips, 39, made a big move in
late April-from the predominantly
bipolar world of Sylvania’s Semi-
conductor Products division in Wo-
burn, Mass., to the large-scale inte-
grated metal oxide semiconductor
discipline of the Anaheim, Calif.,
division of the North American
Rockwell Corp. [Electronics, April
29, p. 25].

To produce these circuits, Auto-
netics is building a 40,000-sq-ft.
facility that’s due for completion in
carly August. Phillips was general
manager of Sylvania’s integrated
circuit operation before moving
west, He believes the biggest prob-
lem facing Autonetics in its entry
into the specialized LSI business is
its marketing structure, which tra-
ditionally has been systems ori-
ented. He says, “Autonetics is in a
tremendous position in technology.
Yields are surprisingly good. In
production, the new building
means management recognizes the
need to produce—and on schedule.
I think they’ve made fine equip-
ment decisions.”

Question. But because Autonet-
ics has been mainly systems ori-
ented, Phillips contends, new mar-
keting ideas will have to be
introduced and the proper organi-
zation built up. “You need a highly
trained marketing force to sell LSI.
There are some questions to be
answered, such as: Will there be
standard products? Will there be
a distributor organization? Do we
offer systems assistance so that the
customer’s system can be most ef-
ficiently partitioned?

“But the marketing attitude is
right. Management recognizes that
changes have to be made and is
asking how it can be done. And I

Phillips

Electronics | June 10, 1968



3 ways you can use the Raysistor’
to improve your product, cut costs

- — B+
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1. Use the Raysistor® as a simple remote or automatic vol-
ume control in SSB suppressed carrier receivers. Feeding

part of the audio output into the control light source varies

the resistance of the Raysistor’s photocell, making it usa-
ble in place of a normal volume control.

2. As a remotely controlled linear potentiometer. The
Raysistor can be used as a remotely controlled linear
potentiometer when used in the circuit shown above,
Here the Raysistor forms a voltage divider between the
positive and negative voltages.

CK1101 CK1101

AC  Band Pass AC

Low Amplifier Filter Ampilifier

e

ilter b 3

Feedback
CK1101|CK1101 Ratio X |¥Y z

bam—o Adjust
PAN—O,
pw—0

S0

| Meter
Low Pass B
Filter
DC S

Cathode
Follower

i Lamp Driving Source

3. As a photochopper stabilized D-C microvoltmeter. Ray-
sistors, used as photochoppers in both modulator and de-
modulator circuits, enable d-c levels to be measured to a
fraction of a microvolt. They facilitate synchronous detec-
tion and demodulation with simple electrical coupling,
have less noise than transistor choppers, while avoiding
maintenance problems of mechanical choppers. Other
photochopper applications: photochopper relay, series or
shunt chopper, modulator circuit, and as a stabilizer to
reduce long-term drift.

Many more ways you can use th
Raysistor Applications Manual which describes ways you
can use this unique optoelectronic component as a photo-
chopper, variable resistor, solid-state switch, relay, volt-
age or signal isolator, nonlinear potentiometer, etc. For
complete specifications and prices, call your Raytheon
distributor or regional sales office. For a copy of this 28-
page manual, circle the reader service card or write
directly to Raytheon Company, Components Division,
Quincy, Massachusetts 02169.

Industrial Components Operation—A single source for Circuit Modules/Control Knobs/Display
Devices/Filters/Hybrid Thick-Film Circuits/Industrial Tubes/Optoelectronic Devices/Panel Hardware

Electronics | June 10, 1968

Circle 9 on reader service card 9



All from Sprague!

TWELVE OF OUR MOST POPULAR

METALLIZED CAPACITOR TYPES

Case And . . Temperature
SPRAGUE TYPE Conﬂguration Dielectric Rang‘
hermetically-
BBUP sealed metallized —55C,
metal-clad Metfilm* ‘A’ +85C
tubular
film-wrapped metallized
\m 431P  xallead  metfimee e
tubular  (polyester film):  +
]55P molded
’ phenolic metallized —40C,
156P axial-lead paper +85C
tubular
hermetically- :
metallized
T N8 e e
tubular (polyester film)  -+105C'
hermetically- metallized
260P sealed Metfilm* ‘K’ —55C,
metal-clad  (polycarbonate +105 c
tubular film)
hermetically- .
1 21 P sealed metallized —55C,
metal-clad paper +125¢C
tubular
hermeticaliy- metallized
"8P sealed Difilm® ~55C,
metal-clad | (polyester film +125C
tubular and paper)
83 hermetically- .
1 43P sealed metallized —55C,
metal-clad paper +125C
< “'bathtub’ case
&3 hermetically- metallized
1 44P sealed Difilm® —55C,
metal-clad = (polyester film +125¢C
“bathtub" case | and paper)
hermetically- .
284P sealed metallized —55C,
metal-clad paper -+105 ¢
rectangular case
hermetically- metallized
283P sealed Difilm® —55 C,
metal-clad  (polyester film +125¢C
rectangular case  and paper)
282P drawn
metal case, metallized 0C,
(energy ceramic paper +40C
storage) pillar terminals

*Trodemark

Military
Equivalent

no

specification
no

specification

no
specification

CHO8, CHO9
Characéeristic

no
specification

no
specification

CHO8, CHOY
Chara?&eristic

no
specification
CH53, CH54,
CH55
Characteristic
N
no
specification

CH72
Characl:&eristic

qo
specification

For additional information, write Technical Literature Service,
Sprague Electric Company, 35 Marshall St., North Adams, Mass. 01247,
indicating the engineering bulletins in whlch you are interested.

SPRAGUE COMPONENTS

CAPACITORS PACKAGED COMPONENT ASSEMBLIES
TRANSISTORS FUNCTIONAL DIGITAL CIRCUITS
RESISTORS MAGNETIC COMPONENTS

THIN-FILM MICROCIRCUITS
INTEGRATED CIRCUITS
INTERFERENCE FILTERS

PULSE TRANSFORMERS
CERAMIC-BASE PRINTED NETWORKS
PULSE-FORMING NETWORKS

45C.6135

10

|

Eng.
Bulletin

2650

2445

2030

2450A

2705

2210C

2211D

2220A

2221A

2222

2223

2148A

People

SPRAGUE

THE MARK OF RELIABILITY

'Sprague’ and '(2)° are regestered trademarks of the Sprague Electnc Co,

think a systems house with com-
ponent technology can step into
LSI easicr than a component house
without systems experience.”

The Union Carbide Corp.’s Elec-
tronics division got a late start in
the semiconductor field, but the
establishment of
a semiconductor
department 4%
years ago at-
tracted some im-
pressive  talent
—in particular,
Robert Freund
and the devel-
oper of the
planar process, Jean Hoerni. But
though strong in technology and
materials, Union Carbide never be-
came a significant semiconductor
suppliecr—possibly because the de-
partment wasn’t as strong in man-
agement and marketing,

David A. Beadling, who recently
replaced Freund as general man-
ager of the semiconductor depart-
ment, notes that Union Carbide
hasnt a single direct-house ac-
count.

New approach. Beadling con-
siders himself a marketing man.
Assistant gencral manager of the
department for less than a vear,
he will have a free hand in his
new post to chart the unit’s sales
policies.

Success in any industry, says
Beadling, is knowing where the
future lies; in the semiconductor
business, that means knowing
what circuits the customer will
want next year. “If we send a man
into the field who, in addition to
selling circuits, comes back to us
with a feeling of where our cus-
tomers are going, we'll be much,
much better off.”

Expansion. “We've chosen our
sales approach and we've picked
the linear and metal oxide semi-
conductor fields as our production
arcas,” says Beadling. “What now
stands between us and our expec-
tations is 22 acres of relatively bar-
ren real estate around San Diego.
By 1972, we'll have completed
325,000 square feet of production
and development space there.”

d% n

Beadling
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Some people will buy a Sierra
High-Power Signal Generator

You can change the output tube in 2 Sierra Model 470A in as
little as 30 seconds. With other signal generators, the job eats
up precious hours. Sc you can't really fault a man who goes
overboard on this quick-change act, even though he may be
overlocking some of the more important advantages of owning
a 470A.

For example, consider the low cost of high-power output, as
depicted by this table

Frt;.'t\:‘l:{er)lcy Range 50-200 200-500 500-1000 1000-1800 1300-2500
z

Maximum Power (W) 50+ 65+ 60+ 40+ 20+
Price $2,650 $2,555 $2,555 $2,835 $3,360

Fach of the five models puts out more than enough power to
comply with field-strength requirements of currently effective
EMI specifications.

Consider such conveniences as: Direct-reading, front-panel
meters that keep you posted on power output plus grid and
cathode current; an output monitor jack that gives you power
samples 35 db down irom the main output, ideal for waveform
analysis and frequency calibrations; automatic protection
against no-load or underload conditions.

Weigh the specs. A magnificent body of technical literature
awaits your pleasure. Write Sierra/Philco-Ford, 3885 Bohannon
Drive, Menlo Park, California 94025.

e ‘_.L.z ‘

...for the pure pleasure
of changing the only
tube in its magnificent
solid-state body

PHILCO

PHILCO-FORO CORPORATION
Sierra Electronic Operation
Merlo Park, Calfornia « S4025




Weve got op amps
like nobodys got
op amps.

1. VERY LOW POWER

The typical dissipation of the NHOOO1 is but 1.8mW
at Vs= £15Vand 0.6mW at Vs= 06V, Something of
a record. no? And further. the mighty NHO001 \\111
deliver over £10V into a 2K l()d(l from Vs= £15\
supplies. It's priced at £18.00 in 100 to 999 (uantities.

) Vs = =5 to =20V

2. GENERAL PURPOSE

Vs = =5 to =20V Old faithful LM101 is both general purpose and
no-sweat in operation. It's ~hml -cireuit proof and has
a large differential mput\()]ta(re allowance. \l()remex,
lre(luen(\ compensation is snnple and there is no
latch- -up problem. The price is 510.00 in 100 to 999
quantities. (There is also a commercial version, the

LM201, priced at 38.80.)

R2
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3. FULLY COMPENSATED, GENERAL PURPOSE

Vom0 T0 <200 The LH101 is kin to the LM101. The essential (lif:fér-
R2 ence is that all the required frequency compensation
is inside the package. Current drain is low. even with
the output saturated. There is no latch-up when com-
mon mode range is exceeded and there’s continuous
short eireult ln‘nlecli(m. Price for 100 to 999 is
RI|IR2 $18.00. The commercial version LH201 is $11.40.

1

1. HIGH SLEW RATE VOLTAGE FOLLOWER

The 1.M102 voltage follower is the first monolithie
amplifier that has combined low mput current with
high spee(l. Slew rate is 10V/us. The maximum
input current is an incredible 10nA. Input currents

Vs = =12V 10 =15V

6 better than 10nA at 125°C are guaranteed. The price:
3 £30.00 each in 100 to 999 quantities. The —25°C

to +85°C 1.M202 is pri(‘e(l at $12.00. LM302 com-
mercial at £5.40.

5. HIGH OUTPUT CURRENT

o O ELRE When we say high output current, we nean high.
The output current on this. the NH0005, is £50mA
into a 1009 load. The price in 100 to 999 (uantities
is $45.00. And there’s a commercial version, the
NHO005C, priced at $22.50.

6. VERY HIGH OUTPUT CURRENT, WITH BUFFER

Vs= =5V T0 =15V The NH0O002 is something else. It has an output cur-
rent of £300mA into a load of 502. The NH0002
buffer is useful in the loop in all your high current
op amp applications. The price is $20.00 in 100 to
999 quantities.

If you'd like op amps like we've got. write National Semiconductor
Corporation. 2975 San Ysidro Wav, Santa Clara, California 95051.

National Semiconductor
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“Four to six weeks
for power supply
delivery?

Forget it

Acopian will ship
any of their
62,000 different
AC to DC plug-in
power supplies
in just 3 days!”

f——————-— ————————

} This: catalog lists
62,000 models of
AC to DC plug-in

' power supplies

| available for ship-
ment in just three

i days. Choose the
exact autputs you
need. Singles or

| duals, regulated
or unregulated.
Write or phone for

I yaur free copy.

pe—

| Name

| Tilt|e

State Zip

|

E

|

i HAeopran
o D
|

Acopian Corp., Easton, Penna. 18042
Phone: (215) 258-5441

14 Circle 14 on reader service card

Meetings

LSI’s impact on computers

The theme of this year’s IEEE Com-
puter Conference, scheduled for
Los Angeles June 25 to 27, is the
impact of large-scale integration.

The conference will be divided
into six daytime sessions, plus nine
“dig deeper” evening meetings
that will offer an opportunity for
informal discussion in specialized
arcas, such as design automation
for LSI, testing LSI digital logic,
automated mask making, ultimate
limitations in computing technol-
ogy, and standardization.

In the opening session, Fairchild
Semiconductor’s R.]J. Schreiner, of
the research and development lab-
oratories, will point out that the
vendor’s investment in LSI will be
very large in such areas as person-
nel, test equipment, and computer-
aided design; he will also note that
the return on this investment is
some years away, Schreiner will
then say that the system manufac-
turer must determine to what ex-
tent he will support LSI efforts now
so that the technology will be avail-
able in the 1970’s.

In another session, Wally Rais-
anen of Motorola Semiconductor
will focus on the alternatives of
custom vs. standard design and
take a critical look at the advan-
tages and limitations of monolithic

vs. hybrid manufacturing, A Fair-
child trio—T. Asai, J.H. Friedrich,
and J].D. Schmidt—will describe
their attempt to develop a hybrid
LSI memory and show that storage
capacities of 10* to 10° are now
possible in a hybrid package that
permits growth in both storage ca-
pacity and speed, with speed rang-
ing from 250 to 500 nanoseconds.

No conference treating LSI could
ignore beam-lead technology, and
two representatives from Bell Tele-
phone Laboratories—where the
beam-lead technique was orig-
inated—will present a paper on an
iterative arithmetic unit for highly
parallel processing arrays. J.H.
Huttenhoff and R.R. Shively will
show that a 32-bit arithmetic unit,
a 4,096-bit memory, and an input
correlation unit will fit on a 3.75-
by-4-inch ceramic substrate using
beam-lead monolithic 1C’s.

Paul Baran of the Rand Corp.
will discuss how LSI will revolu-
tionize communications and warn
that even the most basic design de-
cisions made for systems of the
past will have to be closely scrut-
inized. He will stress the need for
totally new designs.

For more information write Harold Petersen,
Rand Corp., 1700 Main St., Santa Monica,
Calif.

Calendar

International Conference on
Communications, |EEE; Sheraton
Hotel, Philadelphia, June 12-14.

American Society for Engineering
Education Meeting; University of
California, Los Angeles, June 17-20.

Electromagnetic Compatibility
Symposium, |EEE; Berkeley Cartaret
Hotel, Asbury Park, N.J., June 17-19.

Microelectronics Symposium, IEEE;
Sheraton-Jefferson Hote!, St. Louis,
June 17-19.

Meeting of the Institute of Navigation;
King Hall, U.S. Naval Postgraduate
School, Monterey, Calif., June 19-21.

International Symposium on Optimal
Systems Planning, International

Federation of Automatic Control; Case
Institute of Technology, Cleveland,
June 20-22,

Summer Power Meeting, IEEE; Sheraton
Dallas Hotel, Dallas, June 22-27.

Consumer Electronics Show, Electronic
Industries Association; Americana and
New York Hilton Hotels, New York,
June 23-26.

Power Meeting, |EEE; Sherman House,
Chicago, June 23-28.

Fluid and Plasma Dynamics
Conference, American Institute of
Aeronautics and Astronautics;
Ambassador Hotel, Los Angeles,
June 24-26.

{Continued on p. 16)
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To calibrate percent error directly
on your AC/DC, volt, or ammeters
of any type, read this meter.

It’s on the face of the new solid state
Fluke Model 760A meter calibrator.

to provide either 60 Tz o 400 Hz,

DC wccuracy of the 760A is = 0.1% up
to 1600 volts. Current range is 1 micro-
ampere to 10 amperes with on acenracy

can operate the
" instrument sim-
‘i ply and quick v,

Dial up am

And that's only one
feature of the Fluke
T60A which obsoletes
all other meter cali-

brators. For instance k. | parameter with- of 0.25% . Resistance range is O to
1101‘(‘"; a calibration | out range change 10 megohms to an accuracy of =0.1%.
stancards instrument o | or switching. AC accuracy is 0.25¢% trom 0.001
guaranteed to stay " e & .| Veveputina to 1.000 volts. And the price, $2.485,
with:n specifications for o ' full complement is a lot less than anvthing remotely
one full vear over a wide il of interlocks and ather comparable.
range of environmental con i sufetv features so neither vou nor o o raliheabinn ie veiir s
£ : So, i meter calibration is your business,

ditions. Further, the instrument is genu-
inely portable when compared to existing
singl > units or groups of several instru-
ments performing similar functions.

We've built the Model 760A with a mini-
mum of controls and indicators sa vou

the instruments under test ave in danger.
The 760A can easily be used by un-
skilled operators to calibrate virtnally
all multi-range. multi-function instru-
ments.

A stable, low distortion oscillator is used

let us help make vour work day shorter
and easier with the new Fluke 760A
Meter Calibrator. See vour Fluke Sales
Engineer (listed in EEM) or write or
call us for full information and a demon-
stratzon.

In Europ o, address Fluke International
Corporat:on, P. 0. Box 5053,
Ledeboerstraat 27, Tilburg, Holland.
Telex: 8§44-50237. 1a U. K., address Fluke
International Corporation, P.O. Bax 102,
Watford Herts, England.

Fluke, Box 7428, Seattle, Washington
98133, Phone: (206) 774-2211.
VWX (910) 449-2850.
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Our new HF-80
looks like other
AC-DC

power modules.

There the resemblance ends.

Heretofore

power modules have approached their inherent size
and cost barriers;
lossless regulator modules remained a laboratory oddity.

Now, HF-80 modules

have broken size and cost barriers by utilizing high frequency
transformation techniques, which eliminate need for
conventional bulky components. HF-80 modules are completely
isolated, and feature:

Regulation — Line: +(0.05% + 5mv)
Load: +(0.10% + 10mv).

Outputs — 2.8 to 1000 VDC, to 375 watts (5.5 volts at
50 amperes, with 2:1 output voltage adjustability.

Recovery — Less than 5ms, one-half to full load.
Ripple, peak-to-peak — 0.5% + 50mv.

EMI — Designed to meet MIL-1-6181D.
Efficiency — 509% to 809%.

Price range — $100 to $475.

Write or phone for full information. Incidentally, there is a
companion line of true DC-DC converter modules which we
also want you to know about.

TECHNIPOUWER
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A BENRUS Subsidiary
Benrus Center, Ridgefield, Connecticut 06877
Phone: (203) 438-0333 TWX: 710-450-3631
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Meetings

(Continued from p. 14)

International Symposium on
Bioastronautics and the Exploration
of Space, Air Force Aerospace Medical
Division; San Antonio, Texas,

June 24-27.

Thermophysics Conference, American
Institute of Aeronautics and
Astronautics; Los Angeles, June 24-26.

Conference on Precision Electomagnetic
Measurements, IEEE; National Bureau
of Standards Laboratories, Boulder,
Colo., June 25-28.

Computer Conference, |EEE;
International Hotel, Los Angeles,
June 25-27.

Automatic Control Conference,
Instrument Society of America and
IEEE; University of Michigan, Ann
Arbor, June 26-28.

Management in the Fields of Aerospace
Meeting, American Institute of
Aeronautics and Astronautics;
Montreal, July 8-9.

Conference and Exhibit of the
Marine Technology Society; Sheraton
Park Hotel, Washington, July 8-10.

Nuclear and Space Radiation Effects,
IEEE; Missoula, Mont., July 15-18,

Design Automation Workshop, IEEE;
Washington, July 15-18.

Reliability and Maintainability
Conference, American Institute of
Aeronautics and Astronautics; Jack Tar
Hotel, San Francisco, July 15-18.

Call for papers

International Electron Devices Meeting,
IEEE; Sheraton-Park Hote!, Washington,
Oct. 23-25. Aug. 1 is deadline for sub-
mission of abstracts to Donald A.
Chisholm, program chairman, 1968
International Electron Devices Meeting,
Bell Telephone Laboratories, Murray
Hill, N.J. 07974.

Northeast Electronics Research and En-
gineering Meeting (Nerem,) IEEE;
Sheraton Boston Hotel and the War
Memorial Auditorium, Boston, Nov.
6-8. July 15 is deadline for submission
of abstracts to E.G. Nielsen, applica-
tions chairman, IEEE Nerem-68, 31
Channing St., Newton, Mass. 02158.

Vehicular Technology Group Con-
ference, |EEE; San Francisco Hilton
Hotel, San Francisco, Dec. 2-4. July 1
is deadline for submission of abstracts
and resumes to W.G. Chaney, Lenkurt
Electric, 1105 County Rd., San Carlos,
Calif. 94070.

(Continued on p. 240)
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Taking gravity's measure

precisely...at high speed.. from planes or ships

Bell's neww BGA-2 Gravily Meters make precision gravity mapping of
waler areas possible. Map makers can now determine the earth’s exact
shape . . . and prepare more accurate nautical charts. For oil men, they
offer a more practical method of detecting ofishoie oil deposits. BGM-2 is
compacl, seli-contained and light weight. The heart of the unit is Bell’s
Model VIIB accelerometer. 3,500 Bell accelerometers have been produced
in various sizes for missile, 5pa(('crall and aircraft 5U|dan(e svstems. In
sea lrials co-sponsored by the Naval Oceanographic Ofiice and the
Environmenlal Science Services Administiation, the Bell Gravity Meter
proved accurate to 0.5 milligal during sea state 4 conditions. It was also
successfully tested in a Navy P3A aircrait. Bell Gravity Meters are ¢ urrently
being delivered for use by the U.S. Armv Mapping Service, the Navy's
Oceanographic Officé, and the Guli, Shell and Mobil Oil Companies.

Electronics | June 10, 1968

BELL AEROSYSTEMS - A lext[‘onl COMFANY Buffalo. New York
Proven Systems Capabilities for Aerospace * Defense « Transpertation + Communications
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Fairchild has introduced 36
new products in the last 36 weeks.

Our goal is fifty-two new integrated circuits in fifty-two weeks.
To obtain the Reader Service Number for any product an-
nouncement ad, simply add 100 to the new product number.
For example, New Product No. 3 is Reader Service No. 103.
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More about:

THERMOCOUPLE BRIDGE AMPLIFIER

By combining new products #29 and =31. you have
the basis of a very low-dnft ampldier for low-level
transducers and precision analog computers. In
fact. four components (two new linear integrated
circuits plus two resistors) are all you need to pro-
duce a thermocouple bridge amplifier with a closed
loop gain of 1000. accuracy of 0.01°, input resist-
ance of 300 Megohms and temperature drift of
0.3,V per “C.

R

THERMIOCOQUPLE
BRIDGE

Key Fealures
Temperature Onift 03uv/ C
Closed Loop Gain 1000
Gain Accuracy 0.01%
Input Resistance 300 M

New Product #29 is the ;A727 temperature-con-
trolled differential preamp. It's held at a constant
temperature by active internal regulator circuitry.

As a result, it can provide:

AV. /AT=06,V/°C R =300Megohms
Al /AT = 2pA/°C V oii= +13V
o= 2nA V = +10V

New Product #31 is the ,A741 frequency-compen-
sated operational amplifier. It has internal fre-
quency compensation built directly on the chip

(that etiminates the need for external stabilization
components). The ,A741 is a successor to the
#A709 and a pin-for-pin rep'acement for it. Key
nAT741 features include:

short-circuit protection

adjustable input offset voitage

no latch-up when the common mode voltage range
is exceeded

V = .30V R =1mu

I-- = 30nA V.= +13V
V —1mv Venp= +15V
A, - 200.000 Pr =s5mw

This is only one of many applications possible with
the ;A727. «A741 and other new linear ICs from
Fairchild. The coupon below will get you a whole
package of applications information including
schematics, parts lists, and individual data sheets.

r——————=—==———"—"=—" ===/ —-—-== 1
| Please send me the Linear IC Applications Pack. |
| |
| |
| Name - |
| |
| Company _
| |
| Mailing Address |
| |
| |
| |
e e e e J

Fairchild Semicenductor A Division
of Fairchild Camera and instrument
Corgoration 313 Fairchild Drnive
Mountain View. California 93040
(4151 962-5011 TWX' 910-379-6435

R e
FAIRCHILD
[ES I e
SEMICONOUCTOR




Our story starts
with a very
superior
polyester film.

20

To which we
add exceptional
dimensional
stability.
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The best dimensional stability of any
polyester film. An independent testing lab,
DeBell & Richardson, Inc., tested calibrated
lengths of Celanar and other polyester
films at temperatures from 73F to 120F

for over 24 hours. When measured, other
films showed up to 77% greater thermal
expansion than Celanar film.
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And greater
strength.

Celanar is the strongest balanced biaxially
oriented plastic film commercially available.

And insulation
resistance.

An outstanding property of Celanar
film is its high insulation resistance over
a wide range of temperatures. Celanar
has superior electrical properties,
including excellent dielectric strength,
dielectric constant and dissipation
factor. Good reasons why Celanar is
widely used as an insulating material
in electrical insulation applications.

Electronics | June 10, 1968

To bring you
Celanar Film
with a
combination
of properties

unsurpassed for

electrical uses.

Celanar polyester film offers a balance of

electrical, mechanical, thermal and chemical

properties that make it your best choice for
applications from flexible circuits to wire-
wrap.Want proof? Just mail the coupon.

e, . ™ it T st |

Celanese Plastics Company
Dept. 133-F, P.O. Box 629
Linden, N.J. 07036

Yes, | want all the facts about Celanar
film for electrical applications. And
send me a FREE set of gratings printed
on Celanar. (Laying one on top of the
other produces Moiré patterns that
confound the eye.)

Name Title

|
[
I
|
|
I
[
|
I Company
|
|
|
I
|
I
|
|

Address . g
City State Zip

CELANESE

PLASTICS COMPANY

Celanesa®

Celanar®

L Celanese Plastics Company is a division of Celanese Carporation,
T — — — — N — T —
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Which
IC Test System

does
these th

DIAGNOSTIC COMPUTER
PROGRAMS automatically check
out system operatioq.

\ AUTOMATIC SELF-CHECKING
assures accurate data transfer
between operator, teletypewriter,
computer and test instrument.

DATALOG A FORCING FUNCTION,

such as the input threshold

level of a flip-flop needed to

produce a specified output. \
TYPED SUMMARY SHEETS. \
Whenever desired. No interruption (
in testing. Give total units tested

per test station, test yields and
bin yields.

in two hours.

DIRECT ENGLISH data logging
type-out, showing job name, serial
number, test number, decimal

point and units. T

ABSOLUTE SOURCE CONTROL.
Sources can be turned ON or OFF and
changed in value in any sequence —
with variable delays from 100 psec. to
as long as you please.

DATALOG at any test station—without
slowing down classification tests
at any other station.

MULTIPLEXING. Several jobs
simultaneously. Any assigned, at
any time, to any test station.

VERY COMPLEX TEST  packages to insure
SEQUENCES can be against obsolescence.
programmed, yet

preparation of simple
tests can be learned

This

all
ngs?

FAST TESTING. 1.5 msec per test.
If crosspoint is changed, 5 msec.
10 msec on the lowest current scales.

TEN-YEAR GUARANTEE for
all instrument plug-in circuitry

GROWING LIBRARY (it's almost all plug-in).

of improved software

NO ADJUSTMENT OR CALIBRATION
POINTS. (Eternal vigilance is the price
you pay for a single adjustment.)

OPEN AND SHORTED CONNECTIONS
and OSCILLATIONS are automatically
detected. System stops when a
selected consecutive number of
these occur.

COMPLETE FRONT PANEL DISPLAY

at any desired step, simultaneously

indicating all crosspoint connections,

forced values, measured limits,
= binning decisions—everything

about each test.

MINIMIZED REPETITIVE INSTRUCTIONS
for the operator through data libraries,
variable word length programming,

and autopinning.

PROGRAMMABLE CURRENT LIMITS

4 foreach source at each test.

one.

complete for only $65,000)

This is our J259 computer-operated
Automatic Circuit Test System. It
includes a general-purpose digital
computer, teletypewriter, test instru-
ment (comprising modular elements:
24 x 8 crosspoint matrix, four volt-

age sources, measurement system,
and test deck), complete software
package, and coursesin IC testing,
system operation, and maintenance.
TERADYNE, 183 Essex St., Boston,
Mass. 02111 Phone (617) 426-6560.
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Editorial comment

Pinning the blame

Faultfinding in complex clectronics equipment has
become so difficult that one major systems contract
offers a honus of $19,000 for cach fault that can be
isolated to a single discrete part. And that’s a har-
gain, whether the fault is in military equipment,
where more than money is at stake, or in multimil-
lion-dollar computer systems.

In military aireraft, for example, the ideal in-
flight test would detect and isolate a fault and the
avionics system would automatically switch the
cquipment to another mode of operation.

Fault detection has other important uses: it can
qualify a part or system on a go/no-go basis, it can
simplify maintenance procedures and minimize
downtime, and it can aid in failure analysis.

In an LSI logic circuit comprising several hun-
dred elements, the array must be tested as a fune-
tional whole. Individual clements are inaccessible
to probing and there arc a limited number of exter-
nal pins. Since such arrays will probably have lim-
ited use, just a few of cach type will be produced.
The turnaround time to design and fabricate them
must be kept to a minimum. The dilemma is to get
rapid automatic testing of an array with the cost

A ‘testy’ attitude

Slowing the pace of dcvelopments in automating
failure detection is a psychological factor—design-
ers think of testing as the poor cousin of circuit de-
sign. They Dbelieve that designing circuits is “cre-
ative,” and that designing ways to test them is
ncither challenging nor interesting,

The attitude stems partially from sinipler times
when testing was an unpleasant necessity and usu-
ally meant fixing something that probably shouldn't
have gone wrong in the first place. Maintenance and
repair, understandably, have never had glamorous
connotations.

As a result, circuits and systems are still being
desigued with little concern for the way they will be
tested, and with almost complete indifference to
automatic sclf-test. The designer’s attitude is rein-
forced by the high cost of test programs; a good
one can cost as much to design as the system itself.

The designer who fails to recognize the changing
scene is going to be hopelessly outdistanced. Morc-
over, he’s ignoring one of the most exciting and
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for the development of a test program kept low
cnough to make sense. The solution lies in an inex-
pensive computerized test program that tells design-
ers their arrays are good—or if they are bad, why.

The development of faultfinding programs is still
expensive and time consuming because of the fail-
ure to seek similarities in testing a wide range of
clectronics from LSI arrays to large systems. Were
that done, some general-purpose computer pro-
grams or, at least, standard subroutines for fault
diagnosis might be developed.

NASA is making a start in this direction at its
Electronics Research Center with a study of the
benefits that could accrue from NASA-wide stand-
ardization of computerized test systems for discrete
components and integrated circuits. The center be-
licves it’s possible to standardize test hardware,
vet keep it flexible. Furthermore, it hopes to demon-
strate that test procedures can be standardized for
rapid comparison of test data and that standardized
software (programs for testing) is feasible.

If the NASA study proves that test hardware and
software can be standardized on a component level,
there’s hope for standardization at a higher level.

challenging areas of his technology. Not only is
the military aware of the need for automatic fault
detection and correction but the services arc be-
ginning to write the requirements into systems
specifications. The concept of integrated logistics
support championed by the Defense Department
includes testing.

Until now, the universities have assumed pretty
much a hands-off attitude to systems testing. But
that is changing, too. Bell Laboratories, for example,
is supporting testing studies at Lehigh University.
More should be done at the undergraduate level,
where the payoft could he greatest.

Cireuit designers who have been through the
experience of designing a fault-detection program
gain respecet for the skills required. Circuits can be
designed through a number of simplifying assump-
tions, but there’s no short cut to detecting a circuit’s
faults, no matter how well or badly it is designed.
In the end, the best way to design for fault detec-
tion is to do it along with the original system design.
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Avalanche Oscillators
and Diodes

One step conversion from d.c.-to-microwave. Diodes, now, as well as oscillators.
Microwave Associates, who first made avalanche oscillators commercially
available, now offers avalanche diodes as well — with more power
than ever before.
Applications include parametric amplifier pumps, local and self-test oscillators,

and transponder sources. Write or call.

Avalanche Oscillator Diodes

Single Freq.
Model Frequency Min CW O‘itp‘"
Numbe: GHz Power at 25°C
mW

MA-4980 8.2-12.4 10
MA-4986 8.2-12.4 50
MA-4987 8.2-12.4 100
MA-4988 12.4 -18.0 10
MA-4989 12.4-18.0 50
MA-4902 18.0 - 26.0 10
Avalanche Oscillators

Single Freqg. Typical

Min CW Output Typical Freq. Temp.
Model Frequency Power at 25°C d.c. Cur. Coef.
Number CHz mW mA KHz/°C
MA-8001-FC 9.0-12.4 100 50 —200
MA-8000-+C 9.0-12.4 10 30 —200

Instant Microwave...

MICROWAVE ASSOCIATES N
Burlington, Massachusetts

Offices: Northwest Industrial Purk, Burlington. Mass.

3605 Long Beach Blvd., Long Beach, Cal.

Subsidiaries: Microwave Associates (West) Inc., Sunnyvale. Cal.
Microwave Associates, Ltd., Luton, Beds, England.



Autonetics is ready
to try MOS LSI
in operational gear

Field is narrowed

for SST multiplexer

Intelsat 4 gets nod
at Vienna meeting

~«—Circle 24 on reader servics card
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A general-purpose computer made up of metal oxide semiconductor
large-scale integrated arrays is a high-priority goal at a good many com-
panies. But North American Rockwell’s Autonetics division, which feels
it’s at least a year ahead of everyone else in the development of complex
MOS arrays, is about to propose operational hardware incorporating a
general-purpose computer designed almost entirely with MOS LSI for
a classified Government application.

Autonetics’ confidence is such that the firm sees no need in this case
for a demonstration model—usually the first step in introducing new tech-
nology. It has the MOS LSI building blocks and will suit them to the
specifications worked out with system designers.

Autonetics engineers don’t see as many potential applications for the
MOS approach as for the faster bipolar LSI, but they are working to build
more speed into their MOS design.

Boeing is reportedly negotiating with North American Rockwell’s Auto-
netics division and United Aircraft’s Hamilton Standard division for six-
month study contracts to develop breadboards for the supersonic trans-
port’s 2,400-channel multiplexing system. Garrett and General Electric
were also competing for the awards [Electronics, May 13, p. 25], but are
now apparently out of the running.

Autonetics and Hamilton Standard won’t confirm that they have won
the studies, nor will they discuss details of their proposals. But a multi-
plexing system Autonetics has been demonstrating since the IEEE Aero-
space Electronics Conference last month provides some clues to the com-
pany’s SST system. The basic building block in the Autonetics demonstra-
tion system is the Mod 2 pulse-code-modulated telemetry module [See
“Multiplexing the LSI way,” p. 45].

Besides eliminating much of the weight of a hard-wire system—the
joint British-French supersonic Concorde has about 150 miles of wiring
weighing about 5,400 pounds—multiplexing is expected to be far less
costly in the long run. The reason: fault isolation down to the level of
line-replaceable units will minimize maintenance costs over the system’s
lifetime.

Meanwhile, the airbus competitors—Lockheed and McDonnell Douglas
—are showing interest in the weight advantages of multiplexing for their
planes’ entertainment systems. Lockheed is now defining the L-1011
entertainment system and McDonnell Douglas is about ready to issue a
request to industry containing performance specs for the DC-10 network.

The unofficial word out of last month’s meeting of Intelsat’s interim com-
mittee in Vienna [Electronics, May 13, p. 59] is that the proposal for an
Intelsat 3.5 satellite was effectively killed and that delegates informally
agreed to jump ahead with the larger-capacity Intelsat 4. The next meet-
ing of this panel of the International Telecommunications Satellite Con-
sortium, in Washington next month, will vote on the Intelsat 4 satellite,
and a formal go-ahead is expected. Comsat, as the consortium’s manager,
is now studying the proposals from Lockheed, Hughes, and TRW to build
Intelsat 4, and will present its evaluation of the bids at the July meeting.
The contract winner will probably be chosen at that time, too.
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Panel will charge
spectrum waste
In communications

One Fairchild unit
said to be under ax,
but not Instruments

Merger may force
FCC computer probe

26
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An influential technical panel will soon advise Federal communications
authorities to ease up on notions of consers ing the frequency spectrum
and to worry more about making fuller use of the available frequencies.

The Joint Technical Advisory Committee (JTAC) will charge that
much of the spectrum is being wasted by overzealous frequency con-
servationists and will urge elimination of “block reservations.” JTAC is
in the final stages of putting together a report that has been in the
works for four years. The 1,200-page document was due in May, but
editing and publishing problems have caused delays and the target date
is now late July. The report is concerned mainly with the microwave
bands, and only scant mention is made of the ticklish land mobile fre-
quency-crowding problem.

The proposal is sure to bring howls from broadcasters and common
carriers, which have large “blocks” of the spectrum tied up for antici-
pated needs.

The JTAC plan has a good chance of acceptance, however. The
panel, headed by Richard P. Gifford, general manager of GE’s com-
munication products department, was organized by the EIA and the
IEEE at the request of the Office of Telecommunications Management
and the FCC.

The report will offer elaborate recommendations on setting up guide-
lines for new technical organizations to meet the frequency problems.
The panel would authorize the use of these bands by any user who
would accept them with the understanding that he could be bumped
off if a higher-priority user requested space on the band and none was
available,

Among these recommendations will be a plea to increase Federal
spending on research in this area to perhaps as much as $20 million
annually from the present $3 million to $4 million.

The recent exodus of top executives from Fairchild’s Instrumentation
division has stirred speculation that the firm may spin off the ailing unit.
But company insiders insist that though Fairchild is considering the
sale of one of its weaker divisions, that division isn’t Instrumentation.

Other Fairchild units include Cable, Controls, Semiconductor, Graphic
Equipment, Industrial Products, Space and Defense, World Magnetics,
and Du Mont.

Joseph R. Spaziani, who replaced Victor H. Grinich as general man-
ager of the Instrumentation division on June 1, points to the unit’s ambiti-
ous plans as proof of its growing strength—both financial and technical.
“We'll introduce five small instruments in the next five months,” he says,
more products than the division’s small-instrument group has unveiled
in the past couple of years. The new instruments—counters and low-cost
digital voltmeters—reflect a trend that began last year toward products
with more automatic controls and fewer knobs.

The proposed merger of Western Union and the Computer Sciences
Corp. will probably force the FCC to make a policy decision on common
carriers’ computer services. Some FCC officials say privately that the
commission will finally have to stop dragging its heels and decide whether
a common carrier can offer computer services and whether computerized
switching services are subject to rate regulations [Electronics, Feb. 5,
p. 60].
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IDERS/ Color Picture Tubes

""SYLVANIA

The brightest shadow-mask
picture tube...23% brighter
than its nearest competitor.

Sylvania’s revolutionary new rare-earth phosphor sys-
tem—introduced this year—increases white-field bright-
ness by 23% over the next brightest shadow-mask
color-TV picture tube on the market.

Brighter color-TV picture tubes have become a tradition
with Sylvania.

Back in 1964, we pioneered the development of the
rare-earth europium phosphor screen to provide brighter,
more vivid reds . . . reds that do not shift to orange. This
permitted “unleashing” blues and greens which had pre-
viously been suppressed to maintain proper balance with
the weaker sulfide red. The europium system at that time
increased white brightness by 43% and made it possible

Unretouched photograph of color-bar pattern on new Sylvania color bright 85% picture tude. White-
field brightness on our new tube is 23% greater than it is on the second best.

for the first time to view color television in a lighted room.

Now in 1968, we’ve develcped a still brighter phosphor
system and coupled it with our patented dusting process
for screen application, a temperature-compensated shad-
ow mask to assure constant color purity, even at the
outer edges of the screen, and an all-new electron gun
mount to maximize picture resolution.

To ackieve brighter reds, we used a specially developed
and improved europium-activated yttrium-vanadate
phosphor treated with selected activators. This permitted
use of a brighter blue from a greatly improved phosphor,
and a brighter green which was achieved by altering
the chemical composition of the phosphor and changing
phosphor particle size and distribution on the screen
surface.

The result of all these developments: not only the
world’s brightest shadow-mask color TV picture, but also
sharper, clearer and more-lifelike colors.

The patented Sylvania dusting process

Some time ago, Sylvania developed and patented a
process for applying color-dot phosphors to the picture
tube screen. The dusting process has several inherent
benefits over the widely used slurry method, including an
inherent brightness advantage.

In slurry deposition used by most other manufacturers,
phosphors are premixed with a
photolithographic emulsion; the
mixture is then poured into the
glass panel and rotated to provide
a dispersion. Continued on next page

This issue in capsuie

Color Picture Tubes
New electron gun improves focus and
spot resolution.

CRTs
New CRT displays 4 or more colors
with one gun, no shadow mask.

Microwave Diodes
Selection guide for industry's broad-
cast beamlead Schottky diode line.

EL
New idea for connecting high-resolu-
tion electroluminescent bar graphs.

Color TV
New shadow mask improves color
purity through full temperature cycle.

Manager’s Corner
Color TV: out of the dark ages.
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We've usually been ahead, and never been behind, in color-TV picture
tube brightness. Chart shows comparative white brightness levels,
Sylvania color bright 85 (red) vs major competitor (blue). Each time
they've caught up with us, we've jumped ahead. Figures are based on
footlambert brightness comparisons over the years.
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Relative brightness comparison between new 1968 cofor bright 85* and
other manufacturers. Our new tube is:

23%, brighter than C
25%, brighter than D 54, brighter than A
44°/, brighter than B 69% brighter than F

‘Based on average footlambert white brightness readings of compe-
titors’ color picture tubes sampled throughout 1967. Readings calcu-
lated on 25" OEM tubes—9300°K & 27MPCD-70% transmission panel
—no cover glass, 800 ma beam current at 25 kV.

51% brighter than E

In the Sylvania dusting process, on the other hand,
the photolithographic material is applied to the glass
faceplate. Then, while it’s still wet, dry phosphor
powders from an air-dispersed cloud settle on the
photolithographic material. The phosphor mixture
does not have to be spread by physical means to attain
a dispersion.

Inherent advantages of dusting

Phosphor particle deposition by dusting permits use
of larger particles which produce dots of intrinsically
high brightness. (The slurry method requires use of
small particles to assure proper flow characteristics.)
Dusting also assures more uniform registry and dep-
osition of color phosphor dots over the screen face and
eliminates the spoking effect caused by panel rotation
during slurry deposition. Dusting also minimizes the
possibility of contaminants entering the phosphor sys-
tem and helps prevent phosphor deterioration and
crystal crackup due to milling action, such as may
occur in the slurry deposition method.
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IDERS, Picture Tube Components
[ 1

New tricolor electron gun
iImproves spot resolution
and focus in color-TV.

Our new 3-beam electron gun for color picture
tubes reduces color spot size by 10 to 20% to
improve focus.

In order to improve the focus characteristics and
spot quality of our high-focus 90° color picture tube
electron gun mount, we changed the design of the
focusing lenses. Tests showed that our new gun
provides two definite advantages:

(1) Spot size is 10-20% smaller in currents above
300 #A, improving spot blooming at high brightness
levels.

(2) Resolution is affected less by the purity and
convergence magnets because the new gun has a
sharper, smaller spot. When excessive magnetic
strength is applied, a dim haze develops around the
spot, rather than distinet bright “tails” growing
outward from the spot. The end result is reduction
of color “fringing”” in the picture.

All Sylvania 90-degree color picture tubes are
now being shipped with our new electron gun.
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/ FORMER GUN DESIGN
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NEW SHARP-FOCUS
GUN DESIGN

ELECTRON SPOT SIZE (FOCUSED SPOT)

]
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CATHODE CURRENT

Spot size vs cathode current, new Sylvania electron-gun
mount vs previous mount. Tests have shown that spot di-
ameter of new gun is 10-20% smaller at currents above
300 ua...a very definite advantage in spot blooming at
high brightness in a color scene.
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IDEAS/CRTs

Four or more colors on a
CRT...ifrom one electron
gun and no shadow mask.

How many colors can you get on the face of a CRT with
one electron gun and no shadow mask? Right now,
Sylvania can give you four or more: any 2-color combi-
nation of red, green, blue or white.

What's the advantage of a 1-gun multicolor CRT with no
shadow mask?

For one thing, the ‘“no-shadow-mask’ means that the
multicolor picture has almost the brightness, purity and
resolution of monochrome. The ‘“‘one-gun’’ means your
deflection circuitry is almost as simple.

Today Sylvania alone can give you a CRT display of 4
or more colors from 1 gun and no shadow mask: greater
brightness and resolution, simpler back-up circuitry than
a standard polychrome tube.

And on it you can display any type of information you
wish: waveform, alphanumeric or pictorial . . . at the same
time.

We do it by depositing phosphors of two different
colors, dielectrically separated, on the CRT faceplate.
(You may order almost any 2-color combination of red,
green, blue or white, as you wish.) Low voltage actuates
one phosphor, high voltage both phosphors. Midrange
voltages mix the basic phosphor light outputs to produce
colors somewhere in between. Rapid switching from one
voltage to another makes all available colors appear on
the screen visually simultaneously.

In the photo below we use red and green phosphor
layers. Red is activated by the low (6 kV) electron-beam
voltage; green and red activated by the high (12 kV).
Since the green overrides the red, the resultant color is
predominantly green.

But intermediate voltages produce red-green mixtures.
For example, 10 kV produces a basic green with a small
red admixture . . . yellow; 8 kV produces a basic red with
a small green admixture . . . orange. To produce other
colors, the tube can be made with any basic 2-color phos-
phor combination: red-white, blue-white, red-green, red-
blue, green-white, etc.

With a red-white phosphor combination, a standard
B&W TV picture could be displayed —but with an “over-
ride” of red alphanumeric emergency information at the
bottom.

Sylvania 19” SC-4852
displays alphanumer-
ics in 4 colors simul-
taneously,

21” SC-4876 and 5” SC-4689 are typical of the range of multicolor tube
types that can be made. Each is capable of displaying alphanumeric or
analog information in 4 or more colors simultaneously, using a single gun.

Type Screen Focus Deflection
No. Size Shape Method Method
SC-4689 5" Round Electro- Electro-
static static
SC-4827 10” Round Electro- Electro-
magnetic magnetic
SC-4852 19” Round Electro- Electro-
static magnetic
SC-4876 21" Rectangular Electro- Electro-
static magnetic

Typical capability: satellite tracking pattern 01 21” scrzen. Coastline in
yellow, crbital paths in green, tracking stations i1 orange, moving satellite
position in red.

In air-traffic control displays, our multicolor CRTs
could be used to provide quick and positive information
of different altitudes, positions or stacked aircraft prob-
lems. Different colors could be used to indicate various
runways, holding patterns or air traflic lanes.

In computer displays, color can be used to indicate
newly changed, added, deleted or other particularly sig-
nificant data.

In stock quotation displays, green could be used to
indicate a stock sharply up; yellow a stock slightly up;
orange a stock slightly down; and red a stock sharply
down.

In electronic test equipment, different input waveforms
could be displayed in different colors—all with full bright-
ness and resolution.

In fact, just think of any information-display applica-
tion where a multicolor display could facilitate compre-
hension. Our new 1-gun multicolor CRTs can help you.
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IDEAS/ M icrowave Diodes

Industry’s broadest
beamiead Schottky
diode line.

In microwave integrated circuits, Sylvania's Schottky
beamlead diodes give you many new and more reliable
solutions to circuit design problems. .. at a price com-
petitive with discrete components,

Now, with our newly expanded line of low frequency
(UHF to L-band) and high frequency (up to X-band)
Schottky diodes, Sylvania can help you solve microwave
integrated circuit problems...with new solutions not
available before.

In a line that already includes twenty devices, we can

satisfy your requirements for broad frequency coverage !

with a variety of circuit configurations, a choice of pack-
ages and on many different substrates.

Let’s take the latter two points, for instance. Our
Schottky diodes are so packaged that they are readily
adaptable to stripline circuits, microstrip, chip and wire
...or for insertion in printed circuit boards. Substrate
materials can be alumina, sapphire, fiberglass epoxy or
other standard materials.

The D5800 series includes diodes in three forms: un-
mounted chips, chips that are mounted on fiberglass and
chips on ceramic substrates. Fiberglass substrates are
also available mounted and sealed in a TO-5 package. The
unique and versatile packaging concepts make for easy
insertion in stripline, microstrip, and hybrid circuits as
well as in modular units using printed circuit boards.
Pairs and quads are also available in the low-silhouette
TO-5 package. Sylvania beamlead pairs designed as 500
MHz mixers exhibited a conversion loss of less than 6 dB.

Sylvania’s D5800 series of Schottky barrier beamlead
diodes can be used as mixers, detectors, modulators, low-
power limiters and high-speed switches at frequencies
from 1 MHz to L-band. The device is available in 15
different configurations.

Sylvania’s S through X-band beamlead diodes, the
D5830 series, are supplied in chip form or are mounted on
alumina substrates. The device’s small junctions help
them to operate at these higher frequencies. For example,
overall noise figures of less than 8 dB are attainable in a
balanced X-band mixer fabricated on an alumina sub-
strate.

The D5830 series is also quite versatile and ean be used
in such applications as mixers, detectors, modulators,
low-power limiters and high-speed switches at frequencies
from 2to12.4 GHz.

In matched pairs design flexibility is retained by hav-
ing both diodes mounted separately on a common sub-
strate. The ring configuration is especially useful as a
modulator or upconverter at these higher microwave fre-
quencies. (Both of these configurations are shown in the
D5830 chart.)

" Custom types available

In addition to the types in the D5800 and D5830 se-
ries, Sylvania can design and supply other custom con-
figurations to suit your specific needs.

Another important advantage in considering beamlead
Schottky barrier diodes is inherent small size...even

smaller than conventional Schottky package sizes, mak-
ing possible even more compact circuit design.

And there are two ways of considering their cost
economy factors:

Price: In low volume, the beamlead Schottkys cost
approximately the same as standard Schottky types. But
in high volume...because of batch processing economies
... Sylvania can pass the production savings along to you.

Handling cost: Your costs for handling and assembly
are reduced when using beamlead Schottky duals and
quads. The ease and simplicity of mounting means that
these arrays lend themselves readily to automated and
mass production processes.

While it is not possible to characterize all these
Schottky devices for rf parameters at this particular
time, dc characteristics can be specified that will assure
you excellent operation at microwave frequencies. As for
the pair and quad arrays shown in the tables, we assure
close matching from unit to unit by specifying a AV
at 2 mA forward current.

What is “Beamlead”?

In case you're not familiar with these devices, a beam-
lead diode consists of an active junction formed on a suit-
able substrate (silicon in the D5800 and D5830 series,
shown in the tables) with metallic beam leads. The leads
are grown from the junction and extend beyond the edge
of the substrate. They are precisely located with respect
to one another.

This process of lead attachment eliminates the prob-
lems and deficiencies normally found in devices where
leads are bonded to the chip junetion on an individual
basis. Total height of the chip is approximately 1.5 mils.
Beamlead connections to both the base and the junction
are on the same side of the chip, facilitating mounting
procedures.

Important to remember in using beamlead Schottky
chips is the fact that, because they are extremely small,
they are somewhat difficult to handle and mount unless
suitable facilities are provided. Bonding to the metallized
land areas of either fiberglass or alumina substrates is
best accomplished with a form of thermal compression
bonding. It is only necessary to apply a thin coating of
epoxy over the bonded unit to assure stable operation
under conditions of severe environment.

The reason Sylvania supplies beamlead devices as
singles, pairs, and quads on a fiberglass substrate is to
facilitate their use in stripline systems. This same wafer
can also be mounted on a TO-5 header for applications
using printed circuit boards.

The alumina substrate was chosen to fit in with micro-
circuit design techniques. A thin coating of epoxy is used
for protection of the junction. This coating is kept ex-
tremely thin to allow the wafer to be inverted and bonded
directly on the microstrip. This keeps circuit mismatch
to a minimum by reducing lead lengths.

The TO-5 package was selected because, as an industry
standard, it is adaptable to automatic insertion in printed
boards. Sylvania makes it available in either 4- or 6-lead
configurations. This hermetically sealed version is ideally
suited to military equipments having high acceleration
rates or high shock requirements.

The use of these devices is not limited to rf applica-
tions. They are finding inereasing use in digital circuits
as high speed switches and as nanosecond sampling de-
vices for test equipment.
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Up to X-Band

BLUMINA
CHIP CERAMIC SCHEMATIC
107 MIL DIA
SINGLE [ﬁ + oO—o+—O
05830 05836
Included in L-band beamlead pack-
ages, dual Schottky diodes on fiber-
o——C
glass substrate (above) and matched
PAIRS % pair (below).
O—¢——0 v
v
05831 05837
RING
QuaDs ¥
0—
———i())
Dsass

Electrical Characteristics (Typical):

Breakdown Voltage @ 10 mA

Forward Valtage Drop @ I¢ 2.0 mA

Total Capacitance « 0 bias

Dissipation at 25°C

Allowable Junction Temperature (max)

Series Res‘stance

L-Band devices

Vi 4 volts min

V- 0.55 volts max

Cto 0.6 pF max
75 mW

150°C

15 ohms max

Matching Specifications:

Pairs AVF = 15mV max @ Ir = 2mA

Quads (all ‘our diodes matched to within these limits)
AVF=2)mVmax @ |l =2mA

Suggested Mounting Methods:
1. Unmounted chips—Thermal compression bonding—Welding
2. Ceramic wafers, l
Fiberglass
wafers !

—Weiding—Thermal Bonding~Soldering

. ALUMINE
_SIBERGLASS CERAMIC TO 5 HEADER SCHEMATIC
$SOMIL DIA 100 MiL DA
SINGLE % O O
05800 Dssic
PAIRS \\ )
\ l
\
05801 05803 LECI D5814
>< gm)}_@
o—
—————0
05817 05815
05804
QUADS BRIDGE
><
bV
0583 ps8ie

Electrical Characteristics (Typical):

Breakdown Voltage @ 10 uA

Forward Voltage @ =If

2.0 mA

Total Capacitance @ 0 bias

Dissipation at 25°C

Allowable Junction Temperature (max}

Series Resistance

Vg 4 volts min
Vg 0.5 volts max
Cto 1.0 pF max
100 mW

150°C

10 ohms max

Matching Specifications:

Pairs
AVE=13mVmax @ Ir =2 mA

Quads tall four diodes matched to within these limits)
AVr mVmax @ Ig = 2mA

Suggested Mounting Methods:

1. Unmounted chips—Thermal compression bonding—Welding

2. Ceramic wafers, 1
Fibergless 3
wafers !

—Welding—Thermal Bonding—Soldering
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Elched leads: a new idea
for connecting high-
resolution EL bar graphs.

Chemically etched connector leads provide a new, con-
venient way to connect high-resolution EL bar graph
panels to translator-drivers, particularly on printed cir-
cuit boards.

Now Sylvania has a new idea for connecting EL bar graph
panels.

We take a single connector strip and chemiecally etch it
to provide extremely precise control of individual lead
dimension and lead spacing. This type of connector is
ideally suited for mounting an EL readout panel directly
onto a printed circuit board by soldered connections.

We offer it as an alternative to the pin-type plug-in
mounting configuration featured on our current EL bar
graph panels.

Why EL?

After years of research and development on informa-
tion display systems, we feel that EL panels—from the
point of view of design, operational and human engineer-
ing considerations—are among the most useful, functional
and efficient readout devices available.

'//4"// I

Chemical etching provides extremely precise control of lead width and inter-lead
spacing. Alternate leads may be bent in opposite directions to facilitate soldered
connections to a printed circuit module.

Typical high-contrast digital display.

Typical random access
panel. EL dots—up to 100
per square inch—may be
illuminated in any combi-
nation to display virtually
any type of information,
digital or pictorial.

When required, they can display information faster
than the human eye can respond; yet they can retain it
for as long as necessary. They are highly immune to
catastrophic failure. They have an extremely wide view-
ing angle—almost 180°—and with none of the “'bloodshot-
eye” look characteristic of multi-plane incandescent and
gas-glow tubes. You don’t have to look through nonil-
luminated characters to see the one that’s lit.

EL panels readily display any type of information
desired: letters, numbers, pictorial or analog data, quan-
titative comparisons—and can be designed to your specific
requirements. Their soft blue-green light is very easy on
the eyes and, on special order, can be adjusted to suit
ambient light conditions. Spectral emission approximates
that of the human eye to permit prolonged viewing with-
out fatigue.

And now—with our new hermetically sealed all-glass
panels—you can specify your own brightness levels up to
50 fL at 250 v, 400 Hz . . . or 25 fL at 115 v, 400 Hz.
Contrast may be increased by changing the transmission
characteristics of the glass faceplate. A panel with an
intrinsic brightness level of 50 {L would still provide a
useful light output of 30 fL with 609, transmission glass
for higher contrast, and about 15 fL with 309, trans-
mission for extremely high contrast.

Sylvania applications engineers would like the oppor-
tunity to help you develop the necessary back-up circuitry
and translator-driver systems to adapt EL readouts to
your specific needs.

CIRCLE NUMBER 304
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Three high-contrast bar graphs in our all-
glass hermetically sealed construction. Bar
graphs provide faster, more graphic evalua-
tion of comparative data than metered dis-
plays. New chemically etched leads permit
resolution up to 50 lines per inch.




IDEAS / Shadow Masks

improved color purity in
TV picture tubes over full
operating temperature range.

Temperature-compensated shadow mask maintains
color purity and uniformity through complete cycle from
“Off" to full operating temperature.

The effect of thermal expansion of the aperture mask in
past color picture tubes has been such that the best tube
setup is different after the tube has been run for a certain
time than when it is first turned on. Thus it has been
customary to set up receivers after running them for the
period of time that is required to reach a typical operat-
ing temperature. While this assures color purity at stand-
ard operating temperatures, it occasionally results in
blotches of improper color, particularly at the outer
edges of the screen when the set is operated continuously
over many hours.

This phenomenon occurs when some of the holes in the
aperture mask fail to direct the electron heams precisely
onto the screen phosphor dots because of lateral expansion
of the mask.

But if the aperture mask moves loward the screen as it
expands outwardly, each hole travels essentially along
the axis of its own electron path, and very little registra-
tion change occurs. Our temperature compensation sys-
tem achieves this forward motion.

By utilizing a new Sylvania designed support system, the
aperture mask is allowed to move toward the screen to
compensate for any lateral movement in the mask caused
by thermal expansion. The result is total beam-to-dot
contact through each aperture mask hole and its respec-
tive dot triad. Constant color purity is assured over the
full screen area at switch-on time and throughout the
entire set operating period.

CIRCLE NUMBER 305

With Sylvania's temperature-compensated shadow mask, alignment be-
tween efectrons and phosphor dots is maintained over the entire screen
area for constant color purity. Poor color quality can result from thermal
expansion of the mask (shown belowj.
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IDERS/ M anager’s Corner

Golor TV:
Out of the dark ages.

Remember the early 60’s? The dark ages of color TV?

Then you'll also remember 1964 when the color TV
scene changed. It was then that the rare earth europium
phosphor system was applied to television screens. For
the first time, bright rich reds became possible, and blues
and greens were ‘‘unleashed” in a color television picture
tube that was 43% brighter than any other tube on the
market at the time.

And the company which first used the europium sys-
tem was Sylvania.

Even before the rare earth screen, a new method called
“dusting” was used for applying the phosphor dots to the
color tube faceplate. Dusting was found to have an in-
herent brightness advantage over the still widely used
slurry method. So dusting was patented.

Again, the company was Sylvania.

Other picture tube manufacturers soon caught on.
Most started using rare earths within a short time, and a
few even began experimenting with “dusting.”

In fact, during 1967 two manufacturers caught up to
us and began producing color picture tubes as bright as
our color bright 85® tube.

But that was last year.

Today, several patents later, Sylvania has an all new
color bright 85 tube. It’s by far the brightest shadow-mask
tube available: 23% brighter than Number Two and a lot
more than 23% brighter than the other brands.

In addition, our 1968 color bright 85 has a Sylvania
engineered temperature compensated shadow mask and a
new electron gun for improved focus and spot resolution.

But there’s more to a color set than a good picture tube,

so we're backing up these advances with new designs in
receiving tubes.

For example, our new 3CU3 posted filament high volt-
age rectifier provides less-than-a-second warm-up, elimi-
nates shorts due to shock, vibration and high tempera-
tures, and it’s designed to last about three times longer
than previous HVR’s. Or take our new 6LR6 horizontal
deflection amplifier tube: it provides an > ratioof 20 to 1,
minimizes “‘snivets’” by means of its variably spaced beam
plate structure, and just about eliminates catastrophic
shorts because of its internal cooling capability. Both of
these tubes are designed for color sets of the future.

But why receiving tubes?

This year only about 1.5 per cent of color sets will be
solid state, 20 per cent will be hybrid, and 78.5 per cent
will be tubed. And the industry is looking forward to 6.3
million color set sales by the year’s end.

Even by 1970 we predict that 30 per cent of color sets
will still be completely tubed, with 58 per cent hybrid and
12 per cent completely solid state.

Both our 3CU3 and 6LR6 are designed for high voltage
and high power sections of the color receiver—sections
which are not apt to be converted to solid state in the
near future,

As proud as we are of these contributions to the state
of the art, we have no intention of coasting on our
reputation.

The next time you hear of a new idea in color TV com-
ponents, chances are it will have come from Sylvania—
the company that brought color TV out of the dark ages.

J. W. Ritter
Marketing Manager, 0.E.M.

This information in Sylvania Ideas is furnished
without assuming any obligations.
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your local Allen-Bradley distributor has the components for this

AB Modular Control Center in stock—

'

installation can start as soon as tomorrow!

'y ~ - 1 M‘: ‘1‘ _". u

Keep one or more of the A-B modular frames in your stockroom—
and you can start the assembly of your control center immediately
that its need is discovered. Don't wait weeks and months for a
factory designed and built motor control center. It has virtually
nothing of value to otfer which is not represented by greater value in
the A-B modular design—and the latter is vastly more flexitle.

Here’s a radically new idea in motor control that
greatly simplifies the installation of a multi-unit control
center. It is now a job vour clectrical contractor—or your
own plant’s electrical department—can handle just as
easily as a Harvard graduate.

The basic purpose of the new AB Modular Control
Center idea was to save vou lots of time and lots of money
—providing all costs are taken into account that you have
to reckon with when vou buy a factory desigred and
factory assembled control center. For instance, how about
the “rigger’s” bill for getting the heavy and awkward
assembled control center to that one particular place
where it is to be installed.

The Allen-Bradley modular control can be located any-
where—in fact, it can be asscmbled in several sections
—to fit any space that you have available—it can be
installed around corners!

With cach starter self-contained in its own cuclosure,
this is a safety feature not inherent in factory built control

All modular mounting racks will accept A-B disconnect switch or
circuit breaker combination starters—also in the reversing, and
multi-speed construction. There are also various size enclosures
equipped with universal mounting plates for mounting contactors,
relays, timers, terminal blocks, etc.

centers. In the event of a short circuit, the same would be
confined to the one starter enclosure. In the factory built
control center, such a short circuit would usually have
“the run” of one entire section of the control center con-
taining six to eight—or more starter units.

Modern as is this A-B control center concept, it is dis-
tinguished by the convenience in “laying out” and as-
sembling even a very large job, and it has the important
advantage that all components and starters are produced
in the Allen-Bradley plant and tested under the usual
Allen-Bradley “quality” specifications. You cannot buy
anvthing but “A-B quality” from the appointed A-B
quality distributor.

Your local Allen-Bradley appointed distributor will be
pleased to demonstrate to you the easy assembly of an AB
Modular Control Center. Please contact him today. Or
write for Bulletin 797: Allen-Bradley Co., 110 West
Greenfield Ave., Milwaukee, Wis. 53204. Export Office:
630 Third Ave., New York, N. Y., U.S.A. 10017.

f¥) ALLEN- BRADLEY

s67m.1 Nevi

QUALITY MOTOR CONTROL
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Sure way to target in
on all your toggle needs.

Call MICRO SWITCH!!

You'll score cvery time, no matter what combination
of features you require. MICRO SWITCH offers the
world’s broadest line of toggle switches with an almost
limitless selection of specifications. Such as size, cir-
cuitry, capacity and toggle action.

You can select special features, too, and get them
right off the shelf. For example, environment-proof con-
struction, magnetic hold-in, clectric memory, and dry
circuit capabilities.

Many in the MICRO SWITCH linc are designed to
meet military specifications. What’s more, quality is

assured by a program that is the model of the industry.

Maybe you can use some new design ideas—ways
to simplify circuit design, combine functions in fewer
controls, improve operator efficiency. The most exten-
sive field engincering staff in the industry is available to
offer you help and suggestions whenever you need them.

A sampling of our thousands of toggle switches are
shown at left and described below. For more details,
call a Branch Office or an Authorized Distributor (Yellow
Pages, ‘‘Switches, Electric™). Or write for Catalogs 51
and 52.

1. Miniature toggle switches, Type TW

Weight and space savers (extend only
%" behind panel), yet they provide good
operating feel and 35° toggle travel
Molded-in terminals. Lever seal and op-
tional panel scal. Versatility, too: % or
134, inch bushings. 1 or 2 pole. Small,
standard or large pull-to-unlock levers
with 2 or 3 positions. Colored lever caps.

2. Environment-proof toggle switches,
Type TL -Only switch of its kind which
meets the complete environmental scal-
ing requirements of MIL-S8-3950. Casc
is of high impact, arc-resistant material.
Rugged, molded-in, stepped terminals.
1, 2 or 4 pole. 2 or 3 position with
momentary or maintained action, and
special “‘on-on-on circuitry. Standard
or pull-to-unlock levers. 15 amps 115
vac, 20 amps 28 vdc.

3. Assemblies with subminiature basic
switches, Type AT Versatility is the
keyword for these compact assemblics.
Miniature, standard, or pull-to-unlock
levers. Momentary or maintained con-
tact action 2 or 3 position levers. ¥4 or
1/ inch bushings. Up to a dozen or more
precision snap-acting Type SM basic
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switches. cach SPDT. Silver contacts for
5 amp. rating or gold contacts for low
energy reliability. Solder post, or single
or double turret terminals.

4. Assemblies with high-capacity basic
switches, Type AT —Precision snap-act-
ing Type V3 basic switches are UL and
CSA listed for 15 amps and 14 hp at
125-250 vac. Up to 10 individual SPDT
switches can be ganged in one assembly.
Rugged construction, positive 3-hole
mounting. Two lever lengths. Conven-
ient screw terminals.

5. Magnetically-held toggle switches,
Type ET- Two or three position levers,
magnetically maintained, manual or re-
mote clectrical release. Environment-
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proof construction. MIL-S-3950 (im-
mersion-proof). MIL-S-5272 (explosion-
proof). SPDT or DPDT. Turret, screw
or leadwire terminals. Standard, flat tab,
or pull-to-unlock levers.

6. Assemblies with hermetically sealed
basic switches, Type AT—Maximum pro-
tection for switch contacts with hermet-
ically scaled (MI1L-S-8805, Class 5) sub-
miniature or standard size precision basic
switches. MIL-S-5272 (explosion-proof).
MIL-S-6743 (corrosion-resistant). For
temperature extremes from —300° to
+500° F.

7. Rocker button toggle switches, Type
TP-—Pushbutton operation with toggle
switch versatility. Translucent button for
cdge-lighting and engraved legends, or
transparent button for removable legends.
Above-panel or flush-panel mounting.
Same circuitry and rating as Type TL.

8. Panel scaled toggle switches, Type TS
—Rugged construction, vibration and
shock resistant. Sealed lever, plus panel
scal (MIL-S-3950B). 1 or 2 pole, 2 or 3
position. UL and CSA listing: 15 amp.
125-250 vac, Y4 hp 125 vac, 1 hp 250 vac.
Solder, screw, or quick-connect terminals.

MICRO SWITCH

A DIVISION OF HONEYWELL
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Best connectors on

Blade-type connector. A rugged two-piece printed
circuit connector that meets MIL-C-21097B. Tab
housing of diallyl phthalate or phenolic is clinched and
soldered to the daughter board. Receptacle

contacts are crimp, snap-in type. Contact options
include wrap posts or solder tabs.

o B ! ) P!
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Fork-contact connector. A one-piece polysulf

connector with eggcrated contact cavities:

up to 33 positions. Capability for .100” center spacing.

Improved fork contact design with large curved
contact surfaces for smooth insertion and excellent
conductivity. Crimp, snap-in contacts.

Leaf-type connector. A one-piece connector for
single or double-sided printed circuit boards. Snap-in
leaf contacts lock in place on .156" centers, maintain
constant pressure on circuit paths. Contact tail end
options include crimp-to-wire, wrap post or solder
tab. Housings of diallyl phthalate or phenolic

are eggcrated. Contacts not pre-loaded; use only
number of contacts required.
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Right-angle connector. Compact one-piece connector
saves space in sub-assemblies on vending machines,
appliances, etc. Right-angle board entry facilitates
compact cabling. Housing may be keyed; slips on
board edge. Recessed snap-in fork type contacts:
available in 3 to 22 positions.



the printed circut.

TERMI-TWIST* Connector. This connector

combines economy and reliability with highly efficient
application tooling techniques. Closed entry dially!
phthalate or phenolic housings accept boards from
.054" to .07 1" thick. Snap-in, bifurcated contacts
adaptable for a wide variety of wire attachment
methods. Can be used with solder, weld, wrap or
TERMI-POINT* clip techniques.

Box-contact connector. A superior two-piece
board-to-board or board-to-wire connector provides
high density with low insertion and extraction forces.
Unique contact design allows wide mismating
tolerances. Ten to 180 contacts on .075" centers.
For black-box, computer and other high reliability
applications. Exceptional low cost for exclusive
features incorporated.

Part of a complete line of AMP-UNYT* printed circuit
connectors available from AMP . . . Worldwide.

*Trademark of AMP Incorporated

A full range of semi-automatic and fully automatic
machinery is available for high-volune production
and lower installed cost. AMP’s large assortment

of printed circuit connectors permits proper selection
of the best connector for any requirement. Matched
tooling plus advanced engineering give you
unsurpassed performance, economy and reliability.

For detailed catalog information on these products,
contact AMP Incorporated, Harrisburg, Pa. 17105

Circle 39 on reader service card



Put noise

to work

!", IT22A NDISE GENERATOR
wEwLsTY Patxary
SEQUENCE LENGT™
"
e

¥ 3935233 2.

DC to 50 kHz, HP now offers calibrated, repeatable noise patterns, random
or pseudo-random, constant power and excellent Gaussian distribution.

EXCELLENT GAUSS!AN
DISTRIBUTION

Using HP 5400A
Multi-Channel Pulse Height
Analyzer, +250 mw;

1024 channels; Noise
Generator: sequence length,
1,048,575; clock period,
3.33 usec.

The Hewlett-Packard 3722A Noise Generator now lets
you harness noise so that it becomes a defined and cali-
brated input to your system. It allows you to synthesize
and reproduce at will noise signals of constant noise power
with a probability density function (pdf) in the classical
Gaussian construction. This unique new instrument uses
computer techniques to synthesize noise patterns of sclect-
able length that are thoroughly defined and repeatable.

Because the 3722A employs a unique combination of
digital and analog filtering, it is able to produce usable
controllable power at low frequencies not previously pos-
sible. And, too, the digital nature of noisc generation
enables exact repetition of noise patterns of selectable
length. This can save you hours of testing time, and you
can test circuits, components or systems with confidence.
Systern responses can be completely defined.
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REPEATABLE

Sweep time of oscilloscope,
0.2 mitlisec/cm;

Noise Generator:

sequence iength, 1023;
clock period, 1 usec.

Ideal for such applications as control system response
measurements, communications testing, acoustic measure-
ments, temperature and flow fluctuations, study of air,
water and carth turbulence—and other real-time analog
simulation. HP 3722A, $2650.

For more information call your local HP field enginee<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>