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Most likely to
succeed:

Being smallest and lowest-priced is an eye-catching
way to enter the OEM meter market. On the other hand,
what good is a small cheap DPM that takesits time to warm
up to rated accuracy, faithiully displays variations in line
voltage, or cooks to death in its own power (lissipation?

Our new logic-powered AN2535 occupies only 6.8
cubic inches, costs only $85in 100’s, but does norie of the bad
things mentioned above. Because it was engineered for
reliability and tested within aninch of itslife before gracdua-
tion. Tests like vibration, long burn-in, and baking. We will
even provide a calibration sheet of all specifications tested
under computer control. We are determined to give you a
meter that will make good.

Sample specifications of the AN2535 logic-powered meter
Accuracy 0.05%

Automatic zero — no offset

Stability 50ppm/C

Power requirement 2.5 watts (5v from logic or battery)
Operating temperature —10°to +60°C

Floating, bipolar dlifferentia’ inputs

BCD output included

Separate analog and digital grounds

Input impedance 1000 megahms min.

Dimensions: 1.25"h x 3.2"w x 1.8"d (mounting surfaces)

This is the first of a series of DPM’s designed for the
special requirements of you, the OEM, manufactured by
the largest supplier of DPM’s in the world — us. We’ve also
prepared a 28-page booklet on the theory of meter opera-
tion in general —a surprisingly useful and impartial guide
for getting through the claims and counter-claims of meter
makers. Just ask. Analogic Corp., Wakefield, Mass. 01880,

(617) 246-0300.
U ANALOGIC B

Northeast Mid Atiantic Midwest Soit! West Canada
617-235-2330 201-652 7055  314-837-0597 312-283-0713 713-7850581 205881-5031  .303-744 3301 7145407160 6138364411
203 966-2580 2129270379  216-267-0445 9136484173 817-2683505 404 351-2654 505523-060 408-374-5220 6046882619
3154460220  215272-1444 5134347500  412892-2953  305647-3498 8035767462 602-946-4215 206 762-7664 4164449111
301-5€7-3910 3138922500 305622-2770 5052968303 5036466064 514-861-1375
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I, This one’s a data expert
In December Inte! introduced the industry’s first monolithic
general-purpose CPU, a 4-bit processor oriented to arithmetic
and control operations. Now Intel announces an 8-bit central
processor designed especially to handie large volumes of data.
Combined with any combination of Intel RAMs, ROMs and shift
registers, the new Type 8008 CPU forms the MCS™-8 micro
: computer system, a system which can directly address and
retrieve as many as 16,000 8-bit bytes stored in the memory
devices.

Intel's 8008 CPU is a P-channel silicon-gate MOS chip con-
taining an 8-bit parallel adder, six 8-bit data registers, an 8-bit
accumulator, two 8-bit temporary registers, four flag bits and

® eight 14-bit address registers. It operates under a powerful set
of 45 instructions, has interrupt capability, operates asynchron-
ously or synchronously, and can perform as many as seven
nesting subroutines.

All inputs, including clocks, are TTL compatible. All outputs

are low-power TTL signals. Using standard TTL packages, the
CPU may be interfaced with Intel 2048-bit ROMs (Types 1301,
1601 and 1701), with Intel 256-bit and 1024-bit RAMs (Types
1101 and 1103) and with Intel single and dual 1024-bit SRs (Types
1402, 1403, 1404, 2401 and 2405). A complete functioning
computer system may be built with one CPU, one ROM and 20
standard TTL devices.

Like Intel's 4-bit Type 4004 CPU, Type 8008 CPU combines
with intel memory devices to provide complete computing and
control functions for test systems, data terminals, billing ma-
chines, scientific calculators, measuring systems, numeric con-
trol systems and process control systems. Which CPU performs '
most efficiently depends upon the specifics of your application.

We encourage you to consult Intel applications group before
you make a choice.

For immediate delivery of Type 8008 phone your local Intel

distributor: Cramer Electronics, Hamilton Electro Sales, Industrial
Components or Electronic Marketing. In the U.S., contact your
local Intel representative for technical information and literature.
In Europe, contact intel at Avenue Louise 216, B 1050 Bruxelles,
Belgium. Phone 492003. In Japan, contact Intel Japan, Inc., Han-
ei 2nd Bldq. No. 1-1, Shinjuku-Shinjuku-ku, Tokoyo 160, Japan.
Phone 03-354-8251.

Intel Corporation now produces micro computers, memory
devices and memory systems at 3065 Bowers Avenue, Santa
Clara, Calif. 95051. Phone (408) 246-7501.
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Navy puts $3 million into CCD R&D, 39

Touted by the Pentagon as a significant de-
velopment, charge-coupled devices will be
the subject of a Navy study. Goal is to find
applications in optical imaging and other
areas.

Electronics for the amateur sailor, 72

As boat-owners get more adventurous, they
need better equipment. And as they are also
getting more numerous, many new firms are
jumping into the marine electronics market,
estimated at up to $35 million a year.

Solid-state Fetrons plug into tube sockets, 85

One of the last strongholds of vacuum tubes
is giving way before the onslaught of high-
voltage JFET technology. Hybrid circuits
made with such JFETs duplicate the func-
tions of pentodes, and even outdo them in
some respects. No changes are needed in
the circuit.

Wristwatch teatures liquid crystal display, 93
Complementary MOS ICs are the basis of
the electronic competitors of the mechani-
cal watch movement. Now for the first time
they have been combined with liquid crystal
displays, to yield a watch that will lose or
gain less than 10 seconds a month.

Special report: functional trimming, 102
Functional trimming adjusts the output of an
entire hybrid circuit, and does away with the
need for tight-tolerance components. It re-
quires a different design approach—and
also a sizeable investment in production
equipment.

And in the nextissue . . .

Another look at CATV . . . the rapid prog-
ress in n-channel technology . . . CAD ap-
plied to C/MOS

The cover

The 6AK5 tube faces being discarded and
replaced by a solid-state Fetron, which
plugs directly into the unaltered circuit. See
article on page 85.
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Publisher’s letter

arine electronics is riding a mar-

keting crest that not even indus-
try experts can see clearly. Estimates
of the total market vary from $5
million 1o $40 million. Part of the
confusion is that a lot of new com-
panies are entering this rather non-
traditional area of electronics.

When associate editor Juck Kes-
sler started his reporting for our
story on this buoyant business (see
p- 72). he contacted all of the large.
well-established firms in the field.
He found that their success rested
largely on proved designs, and that
their estimates of the strength of the
market were, in most cases. con-
servative. It was the new companies.
many in the market for less than
two years, that were the most opti-
mistic and the most innovative.

A strong underlying reason for
the anticipated growth in the ma-
rine electronics field is the public’s
increasing concern over safety. espe-
cially important now that skippers
of small boats are getting less leery
of sailing offshore. “I'm in the mar-
ket with the rest of them.”™ says Jack.
who has a personal interest in the
new gear, having started sailing a
few years ago.

But the fun of adventure depends
on safety. especially when children
are along. "l hadn’t thought much
about marine radiotelephones.” says
Jack. “because the price was high,
and cven though they were small
they ook up too much room on my
little boat. But some of today's
transceivers are as small as a cigar
box. Although the price is steep for
the owner of a 21-foot boat, it's an
important investment in safety and
a real convenience. That’'s why so
many compinies see me—and many

another small-boat owner—as a
good customer.”

unctional trimming, the subject of

the seven-page report starting on
page 102, is one of those production
techniques whose effects are felt all
the way back on the design bench.
Written by our packaging and pro-
duction editor Steve Scrupski. it's a
good example of how closely inter-
connected the design and produc-
tion function have become,

The time is past when the de-
signer and the production man
could work in separate compart-
ments. Now the two must work to-
gether. Indeed. often one group has
complete drawing-board-to-ship-
ping-dock responsibility. And the
design/production tradeofls are a
very real part of the engineer’s daily
lite. And you'll be tinding more and
more material about those tradeofts
in our pages from now on.

For example, our new Engineer’s
Newsletter (see page 119) homes in
on just that sort of problem. Steve
Scrupski, a 10-year veteran of tech-
nical journalism and a holder of a
masters in  clectrical  engineering
from Newyrk College of Engineer-
ing. where he taught for five years.
is in charge of the newsletter. We
look at it as a forum for design and
application tips and news. If you
have any design pointers—or any
questions on recent developments
the answers to which would interest
other readers— pass them along to
Steve.

-
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POWER
SUPPLIES

Specialized versions of the enormously popular Kepco
JQE Power Supplies, the CPS Group is configured for

the quality data processing system.

ET A linear regulator produces no switching noise or
spikes to mess up your logic or SCR’s to hack-up the

power line.

A forced-cooled dissipator requires no derating, de-
livers full output—or can be shorted indefinitely, at
71°C with no external heat sinking. The source of
moving air is built-in.

1 A precision 20 ppm, 10-turn panel control adjusts the

voltage—or you can program by selecting various con-
trol resistors—or using external voltage/conductance
ratios.

A fast-acting, overvoltage crowbar can be set from the
panel to stand guard at a selected maximum voltage.
There's an adjustable crowbar delay you can use to
minimize the false alarm rate.

| You can get them in modular form, with recessed

screwdriver controls or in smart laboratory-dress with
a pair of flush meters and knobs for the controls.

I-J Three sizes house a selection of four power ratings in
two voltage ranges. (See the table below.)

DC OUTPUT

OUTPUT IMPEDANCE"
Ohms + Microhenries

MODEL RANGE dcto | 100Hz | 1kHzto ';15;‘ PRICE®
| vours | amps | 100Kz | toTxHz | 100KHz-+uH

CPS6~10M | 0~6 | 0-10 | 30X10°° | 0.02 | 0.05+1 | % |$ 392.00
CPS6-22M | 0-6 |0-22| 14X10°]| 0.02 | 0.05+1 | % | 626.00
CPS6-45M | 0-6 |0-45| 7x10°]| 0.02 | 005+1 | % | 707.00
CPS 6-90M | 0—6 | 0—90 [3.5X10° | 0.02 | 0.05+1 |Full | 1,065.00 |
CPS 15-6M | 0—15 | 0-6 [125X10° | 0.02 | 0.05+1 | % | 392.00 |
CPS 15-12M | 0-15 | 0-12 | 63X10° | 0.02 | 0.06+1 | % | 626.00
CPS 15—25M | 0—15 | 026 | 30x10° | 0.02 | 0.05+1 [ % | 707.00
CPS 15-50M | 0—15 | 050 | 15X10°® | 0.02 | 0.05+1 [Full | 1,065.00 |

¢ Price is for metered unit, deduct $30.00 for modular style.

Kepco’s CPS models aren’t skimpy bargain-basement sup-
plies. They're carefully designed, cool-running, husky
power sources that you can depend upon. We've got them
on the shelf. Your Kepco representative will be glad to
arrange a demonstration.

Circle 5 on reader service card

Write Department ED-14

KEPCO, INC. » 131-38 SANFORD AVENUE « FLUSHING, N.Y. 11352
(212) 461-7000 * TWX # 710-582-2631



When You Buy a Power Supply,
Why Not Get the Best?

KX -]

MFG MOOEL

INPUT TRANSIENTS 60V - O1 SEC

MODEL

INPUT TERM
ouTPYT

INPUT TERM o u cps T

MAX BASE TEMP
FUSE INPUT @

MAX BASE TEMP

AL O
MFG. SER NO
MFG PART NO.

INPUT RANGE | |
YER- +

WAVE MAX BASE TEMP.
ruse

_AMPS MAX

28 VDC 10 DC 28 VDC 1o 400 A 400 Az 1o DC
(55,463 Hrs.) (61,387 Hrs.) (56,148 Hrs.)
Model C95D Model 53D Model W5D

Abbott’'s New Hi-Performance Modules

are designed to operate in the strin-
gent environment required by aero-
space systems — (per MIL-E-5100K
or MIL-E-5272C) and MIL-STD-
461 for electromagnetic interference.

RELIABILITY — MTBF (mean time
between failures) as calculated in
the MIL-HDBK-217 handbook can
be expected in excess of 50,000
hours at 100°C for all of these
power modules. The hours listed
under the photos above are the
MTBF figures for each of the
models shown. Additional informa-
tion on typical MTBF’s for our
other models can be obtained by
phoning or writing to us at the
address below.

QUALITY CONTROL — High relia-
bility can only be obtained through
high quality control. Only the high-
est quality components are used in
the construction of the Abbott
power module. Each unit is tested
no less than 41 times as it passes
through our factory during fabrica-
tion — tests which include the scru-

tinizing of the power module and
all of its component parts by owr
experienced inspectors.

NEW CATALOG--Usecful data is con-
tained in the new Abbott Catalog.
It includes a discussion of therntal
considerations using heat sinks and
air convection, a description of
optional features, a discussion of
environmental testing, electromag-
netic interference and  operating
hints.

WIDE RANGE OF OUTPUTS — The
Abbott line of power modules
includes output voltages from 5.0
volts DC to 3,650 volts DC with
output cirrents from 2 milliamperes
to 20 ampceres. Over 3000 models
are listed with prices in the new
Abbott Catalog with various inputs:

60~z to DC, Regulated

400~ to DC, Regulated

28 VDC to DC, Regulated

28 VDC to 4008, 1¢ or 3¢

24 VDC to 60, 1¢

Please see pages 618 to 632 of your 1971-72 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
for complete information on Abbott modules.

Send for our new 56 page FREE catalog.

LABORATORIES,

5200 W. Jefferson Bivd./Los Angeles 90016
(213) 936-8185 Cable ABTLABS

6 Circle 6 on reader service card
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l

1224 ‘Anderson Ave. Fort Lee, N.J. 07024 |

(201) 224-6900

Readers comment

Second thoughts

To the Editor: There are several mi-
nor errors in my article (“Doubling
op amp summing power” Feb. 14, p.
73). Since the gains through the in-
verting inputs are negative. Equa-
tions | should have three minus
signs in them so positive values of
input resistors result. The caption
for Fig. | likewise requires a minus
sign in the equation for Ryx. Also.
four lines below Equation 2. Ky
should be the absolute value of the
sum of quantities on the right of the
equals sign. Sorry | slipped on this.
I have no connection with the
Bendix offices in Los Angeles.
Raymond G. Kostanty
Bendix Corp.
Lakewood. Calif.

GE too

To the Editor: The recent article.
“P/MOS chip drives liquid crystal
display for digital alarm clock.™ by
Messrs. Borden. Mingione and
Nance [Electronics. Jan. 31, p. 66]
describes a very interesting appli-
cation of an MOS LSI circuit . . . an
MOS LSI liming circuit was an inte-
gral part of an all-electronic am-fm
digital clock radio introduced com-
mercially by General Electric in De-
cember, 1970.

This circuit, reflecting  state-of-
the-art technology at the time of its
design, uses a standard p-channel
process. and incorporates 822 tran-
sistors on a single 112 mil X [39 mil
chip mounted in a 16-lead dual in-
line plastic package.

The chip was designed jointly by
engincers of GE's Radio Receiver
department (now the Audio Elec-
tronics Products department) and of
the Integrated Circuits Center.

R. L. Pritchard
GE Corporate R&D
Schenectady. NUY.

Correction

The equation below was omitted from
Arthur G, Stephenson’s  article,
“Digitizing  multiple rf signals re-
quires an optimum sampling rate,” in
the March 27 issue, and should be in-
serted benween lines 14 and 15 of the
second column on page 109:

K = (F'TFﬂl l (4)
Fx 2
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Free! The industry-wide
fixed resistor
cross-reference nobody

(exceptyou)

wanted

This handy chart is the first comprehensive cross-
reference in the resistor industry. It tells you at a
glance who makes what types of fixed resistors and
what all their competitors’ equivalent part numbers
are. Covers every popular resistor type and every
major manufacturer. See why nobody (except us)
wanted you to have it?

Why “except us”? Because only TRW makes every
popular type of fixed resistor. We have no reason to
push one type over another. You can get exactly
what you want—from a single source—TRW. It's
like 22 companies rolled into one.

To make it even easier, we’ve prepared another
chart for you—one that lists the complete electrical
and physical characteristics of all popular resistor
types and their relative prices. See exactly what the
trade-offs are. Match your design as precisely as
though you were using custom parts.

Electronics/April 10, 1972

S to publish.

To get either or both of these unique aids, fill in the
attached coupon and mail it today toTRW Fixed Re-
sistors,an Operation of TRWElectronic Components.
Or contact your local TRW Distributor.

TRW Fixed Resistors/Distributor Marketing
P.O.Box 12867
Philadelphia, Penn. 19108 (Phone 215/923-8230)

Sounds like a good idea.
Please send me a free copy of your fixed resistor
profile and cross-reference charts.

TRW

IRC FIXED RESISTORS
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T-Bar Relays"
are designed
specifically for
switching many
parallel lines
either manually

i o or remotely.
TEST STAND
Y
TEST - T-BAR
EQUIPMENT *
TEST STAND

8, 12, 24, 36 and 60 pole T-Bar
Relays are available in Form A
and C contacts. For low level
switching specify Series 901
T-Bars with bifurcated contacts
for high reliability, or Series 801
for general purpose switching.

Off-the-shelf from

e NEWARK « ALLIED
e HOLLYWOOD « CRAMER

—

| PRINTER | | READER || CRT || mTU

COMPUTER

2

If THIS
computer
FAILS...

...simply

switch over
with |

-BARs'!

T-Bar Relays are
specifically de-
signed for switch-
ing many parallel
lines either manu-
ally or remotely. 8,
12, 24, 36 and 60
pole T-Bar Relays are available in
Form A and C contacts. For low
level switching, specify Series 901
T-Bars with bifurcated contacts for
high reliability or Series 801 for
general purpose switching.

Off-the-spelf from

* NEWARK +« ALLIED
e HOLLYWOOD « CRAMER

For information, write or phone
T-Bar or refer to distributor

catalog or eem. - -
SWIlChIng

S

T' B ar Gomponents

DIVISION
SWITCHING TECHNOLOGY

-

141 Danbury Road, Wilton, CT 06897
phone: 203 762-8351

For information, write or phone
T- Bar or refer to distributor catalog
or eem,

T' B ar Components

DIVISION
INCORPORATED

SWITCHING TECHNOLOGY

141 Danbury Road, Wilton, CT 06897
phone: 203/762-8351
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40 years ago

From the pages of Electronics, April 1932

The greatest danger in the price war
carried on by radio-set makers is the
tendency to cheapen the product in
the eyes of the public. Already the
process has got a good start. An au-
tomobile dealer at the New York
show said. “Well, a radio is just
something 10 cut the price on. you
know.”™ A radio dealer on Long Is-
land has discovered the best way to
make a profit is to sell cheap sets as
a loss and to make his money in ser-
vicing them. Within six months
many sets in the lower price brack-
ets need new condensers, resistors,
or transtormers. Often a half-year
has seen a greater expenditure for
parts and service than the original
cost of the set.

The public is still mightily inter-
ested in radio. New models contin-
ued to attract eager throngs. But
with the present tactics, how long
can the public retain its pride of
ownership in a radio set made up of
a conglomeration of 10-cent-store
parts that daily threatens the owner
with severe service costs?

Electronic echo devices now make it
possible for ships’ captains to make
continuous soundings of the depth
of water beneath their vessels. This
permits the ocean floor itself 10 be
used for navigation.

Instead of “shooting the stars™ 1o
keep their ships on a true course,
captains of transatlantic liners dur-
ing the most dangerous parts of
their voyage will compare readings
of their echo depthfinder with a
map of the bottom of the sea.

Fundamental changes of far-reach-
ing importance are being proposed
1o the patents committee of the
House. They are:

® Patent work should be speeded.

® Applications remaining three
years open to public.

® Assignee given full right to file
reissue.

= Group permitted to file as co-in-
ventors.

® Priority of invention limited to
two years before filing.

® Speeding up of patent litigation.

® Definition of status of govern-
ment employees as patentees.

Electronics/April 10, 1972




Another Sprague Breakthrough!

SOLID FLAME-RETARDANT
EPOXY WITH PRECISE
DIMENSIONS FOR
AUTOMATIC INSERTION.
COMPLETELY SHOCK AND
VIBRATION RESISTANT.

PRODUCTION-ORIENTED
SOLID TANTALUM CAPACITORS

TOP FLAT FOR EASY
IDENTIFICATION OF
POSITIVE LEAD EITHER
VISUALLY OR BY TOUCH.

FLAT SURFACE PERMITS CLEAR
EASY-TO-READ MARKING.

NO RUNDOWN TO INTERFERE
WITH SEATING OF CAPACITORS
ON PRINTED WIRING BOARD.

STANDOFF FEET ON BASE

TO ELIMINATE MOISTURE
ENTRAPMENT AND FACILITATE
CLEANING OF WIRING BOARDS.

RUGGED 0.025” DIA, TINNED s i

LEADS MAINTAIN ALIGNMENT.
FORMED LEADS WITH EITHER

0.200” OR 0.250” SPACING TO
PERMIT INTERCHANGEABILITY
WITH DIPPED CAPACITORS.

0.100” LEAD SPACING FOR | i

STANDARD PWB GRIDS. \‘14—.
I ACTUAL SIZE

U

Type 198D Low-cost Econoline’
Tantalom Capacitors Lead in Performance!

When it comes to low-cost solid tantalum ca- The new Sprague Type 198D epoxy-encased
pacitors, the new Sprague Type 198D Econo- Econoline Capacitor is tooled for mass produc-
line Capacitors outperform all other designs. tion and priced competitively with imported
Here are some additional advantages: dipped units. Investigate this new Sprague

breakthrough without delay.

Call your nearest Sprague district office or
) sales representative, or write for Engineering
® Wide voltage range, 4 to 50 VDC Bulletin 3546 to: Technical Literature Service,

® Capacitance range from 0.1 to 100uF Sprague Electric Co., 35 Marshall Streef,
® Withstand severe temperature cycling and North Adams, Mass. 01247.

temperature shock over —55Cto +85C
® Speedier handling for insertion * Trademark
©® Easier-to-read markings

® low d-c leakage
® Llow dissipation factor

48M-2102

SPRAGUE

——— EE e e ————

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

THE MARK OF RELIABILITY
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1024 Bit RAM

N-€hannel
Silicon Gate

The all new EA1500 sets the pace for RAMs—high speed, low cost—

using N-Channel Silicon Gate Technology. 85nsec access time! Yes sir,
and that’s worst case guaranteed. Price is a low $25 bucks in 100 quantities.
And then there’s Automatic Refresh. Memory timing and control are
simplified by the elimination of precharge and refresh addressing. A single
write pulse does the job. The EA1500 RAM allows the memory system to be
refreshed “invisibly,”” and that means no more memory busy signalis.

In active operation, the EA 1500 dissipates only 160mW while standby is
typically 11mW. It can be logically turned off between accesses, reducing
standby dissipation to a few milliwatts.

The EA1500 interfaces easily with bipolar logic, operates on +15V and
— 15V supplies. For other good things about the Dude, write for our data
pack and your free Dude pin.

the
dude
]

BIRCIronIC arrays, Inc.

501 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA 94040, (415) 964-4321 TWX: 910-379-6985

Stocking Distributors: Intermark, Cramer, Computer Components, Burstein-Applebee Co.
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There's more
tomakeitinthe

PR
2 SN

o R This is how we do it. Products and services
Nt N Erlonne the Moon | such as these represent over $100,000,000 in
PN Al S Ce o X;‘;g‘-;;aie Sii?e;s%?ﬂgﬁ profitable sales from our five divisions. If
."‘ft;,‘,' N Vo \ - \ performs myriad engineering and

)

» N\ scientific duties as part of NASA's
LN Apollo Support Network

/

Continuous Strung Planar Array
New, high-speed memory planes
with closely packed low-drive

cores offer speed, costand |
space savings /

/
Custom-built Microcircuits

Manufactured by us for use in
: many of our systems and
subsystems

Advanced Design Radar. These
high-power modules transmit at
either of two frequencies They're
forerunners to multi-frequency
phased-array radar systems that
will scan via electronic beam
steering. ’

Mk 86 Gunfire Control System
We're producing these for the
Navy This computerized system
gwves Navy guns pinpoint
accuracy agamnst surface and air
targets

r

= .
MAC 16 The Mult-Applicaton & @, S

Computer. Many are at work now !"
Many more are awaited by ’
expectant customers

U.S. Army ~_
Electronics Electromagnetic Program. We're

. conducting a major engineering

PI’OVlng Gmunds and technical support program in
-onnection with the Army's
electromagnetic test facility in
Anzona




than one way
electronics business.

you'd like additional information, including
specific product information, write: V. Vinci,
LEC, Plainfield, New Jersey 07061.

Air Trathc Control Systems. We're
marketing this new ATC system
 on a worldwide basis. It's a
urique, low-cost solution to traffic
control at low-density airports

wEnLe

/ul e

Ty
P

unvae \

L avy-any
[TERTE]

T ¢

e ALy

CB-65 memory system. A
compact, core memory system
which combines high-speed with
low-cost. It can be used for
rinicomputers or expanded for
use in large-scale mass storage

840 Centinel Fuel Registers
These ride on tank delivery trucks
and produce on-the-spot, error-
free invoices for fuel oil and other
liquid deliveries. /

] A
| EEECH Td T TOMY M 8 SO EATES Gatamans (165 4
oeams

WOTATY e POUY Anoe Spmmans A8 a8 A8 rewsns

Cawy owt Btarens

GFmATOR) A Ak RS D iy T TP PpE——,
ono wwsove TT

Tsansaction Systems. Our LTV
is the most technologically

advanced self-service gas station

pay system in the country

Lockheed Electronics

Large Scale Memory Built to

Highly rated components can

. _ withstand extreme vibration and
MADAR recorder. Now being

humdit
manufactured for the Air Force v
C-5 Galaxy's in-fight performance R ———
analysis and recording system - - ' ' ' ' ' '
T e

417 Data Recorder Now in the
hands of scientific and industrial
users throughout the world

Ferrite Cores. These 18-mil,

low-drive cores allow close

packing of cores with a 30%

decrease in drive current And

that saves about 50% of the cost
s of conventional core systems

Viking Lander

SUE. The System User Engineered
minicomputer with unequalled
flexibility. SUE will be available in

a galaxy of configurations
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FREE

Engineering
Handbook

on
Electromagnetic
Delay Lines

We've reserved

a copy

for your desk . ..

Terms ... engineering

definitions . .. how to

specify delay lines . ..

characteristics of various

types . .. specifications
.they're all included in

thisconcise, easy-to-read

handbook...yoursfor

theasking.

LUMPED CONSTANT...

DISTRIBUTED CONSTANT
.VARIABLE

all three types are covered

in this reference

handbook.

RCL ELECTRONICS, Inc.,

General Sales Office:

Seven Hundred
South Twenty First Street
irvington, New Jersey 07111
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Ryan: the House
is a new ballgame

As a former National Football
League quarterback. Frank B. Rvan

is accustomed to sudden changes of

direction. And his position in the
House of Representatives  should
add to that experience: he was hired
for one job with the Committee on
Administration, but almost as soon
as he sat down. the job grew into
being director of information sys-
tems.

I had never been
politics.™ Rvan relates. “but some-
how or another my name got
thrown into a hat for the committee
job.” Rvan savs that when he came
on board last summer. I thought
the job was to manage a small stafl
assisting  the committee on over-
sight. Before | knew it. we had be-
come an operational staft and had
absorbed the (House) computer cen-
ter.”

Staff needed. Ryan now has $1.5
million with which to build a stafl.
enlarge the computer complex. and
develop a number of new systems.
such as automatic bilt tracking. o
computerize House functions [sce
p- 80| “There’s a tremendous load
of things to do.” says the Texan in
his relaxed manner. Building up the
stafl’ seems of first importance. "We
have 26. but we have to double that
by September.” he says. adding that
he's looking for some “real heavy-
weights™ to help him run the show.

At 35 Ryan already has had
enough careers for several persons.
While plaving for the Los Angeles
Rams. Cleveland Browns. and
Washington Redskins. he studied
off=season and won a Ph.D. in math-
ematics from Rice University. He
was a young professor teaching at
Case Western Reserve when he got
word that he was being considered
for the House post.

People getter. Rvan. whosc dress
is on the conservative side while his
prematurely graying hair is longish.
sces his job as “bringing people to
man that staff and coordinating
them.™ But he doesn’t think his post
takes special talents. “Somebody’s
got to do it he says self-assuredly.

involved in

Ryan: Quarterback faces the computers
“I've not had any political prob-
lems at all.” Rvan savs. For one
thing. 'l try to be as ()b]CLll\C as
possible.” which helps in that politi-
cal hothouse. For another. I play
down the concept of the computer
as a cure-all: 1 don’t push the com-
puter for computer’s sake.” Ryan
declares. He turned down one pro-
posed svstem for the individual
members’™ pavroll because he
thought the job could be done faster
and cheaper on special-purpose
electronic calculating machines.
Busy but happy. Ryan contrasts
his job with teaching. “There was no
managerial responsibility in teach-
ing. There, the emphasis is on quiet
contemplation and teaching, which
is production of a sort. Here, I'm di-
rector of the whole shebang.”™ he

savs. “The deadlines are unbe-
lievable. The pace is much faster
here.” he says.

Wilson gives Collins
that worldwide touch

When Robert C. Wilson came to
Collins Radio Co. in Dallas. he
brought with him what many
people said the company needed

most-—-a strong management in-
stinct. Now. five months later. his

touch is beginning o show—though
not in the balance sheets.

The most obvious transtormation
at Collins was predictable--the man-
agement shakeup. Late last year.
Wilson reorganized the company

into profit centers: “almost inde-
pendentlv-managed small busi-
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Cusiom
credo.

Our custom philosophy is pretty simple. addition to custom chips specially designed for

Sometimes you need a custom MOS/LSIor  hybrid applications. Plus computer-controlled
hybrid circuit to get the job done. laser trimming of resistors and capacitors and

We want your custom business too. computer-controlled final test equipment.

So, we've expanded our very complete stand- From us, you'll get a great custom circuit.
ard circuit design and volume production And you'll get it fast. For specifics (includ-

ing a copy of our new Custom MOS/LSI or

_ Hybrid Capability Brochures), write on

.~ your letterhead to: National Semiconduc-
tor Corporation, 2900 Semiconductor

capability to include a very complete custom %
circuit design and production capability.
cusToM MOos/LsI We have all the proc-
esses (metal gate, silicon gate, ion implan- )
tation and C-MOS), so we can use whichever W \¥9.2% Drive, Santa Clara, California 95051.
is most cost-effective for your program. y, -, P“T;“ #¢  JOIN THE NATIONAL LIBRARY. Ask for your
We've also got the best designers, com- ‘et &l official National Library Card and current-
puter-aided graphics system and LSI ' $Pee. selection bibliography. Your passport
testers available. - _.| toaveritable wealth of Digital,
CUSTOM HYBRID You name it (Digital, {4+ Linear, MOS and Transistor/FET
Linear, MOS, Transistors and FETs), product, application and design iriformaticn
we've got the die capability in-house, in \ from a single source.
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r0BROY:

CLOSURES

provide

double protection

Over 1,000 types and sizes of plastic closures are avail-
able in stock for immediate delivery.

Send your protection problems to us. We’ll recommend
the best plastic closure for your applications.

wOBROY nousTries

PLASTICS DIVISION
Box 218, Morrigville, Pa. 19067
Telephone: 215/295-4123
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nesses within the company™—a de-
centralization concept that couldn’t
be less like the Teadership of former
potentate Arthur Andrew Collins.
who virtually ran his company sin-
glehanded. But besides the individ-
ual. concentrated management that
the new organization should bring
1o the four major operating groups.
“each person is being encouraged
and challenged to take initiative—to
think as a whole businessman.”™

GE alumnus. Wilson was trained
at General Electric. his emplover
from 1941 10 1969. in the engineer-
ing. manufacturing. and marketing
aspects of consumer electronics and
industrial automation. and his pro-
fessional business management ex-
pertise exhibits a strong inter-
national slant. He then moved to
North American Rockwell and
quickly became executive vice presi-
dent for its electronics and indus-
trial products groups. After 25 sig-
nificant job assignments. Wilson
quips that he's probably had a more
diversified product line expericnce
than anyvone else in the US. ~If you
look at it that way.” he savs. “one of
the things 1 should be able to con-
tribute to Collins is perspective.™

In addition. and due to Wilson's
strong international management
background. Collins is trving to
move into the international markets
faster than it would have without its
new chief executive. Both of Collins’
two basic markets- transportation
and communications--show a strong
foreign potential. “There’s no ques-
tion that aviation is going to grow
very rapidly.” he savs. “But the is-
sue is what the American participa-
tion will be in those markets.™

Not quitting. Finallv. despite the
feelings that Collins shouldn’t have
diversitied bevond the communi-
cations markets into computers and
MOS LsI, among others, Collins is
probably in those markets to stay.
Recent sales of communications-ori-
ented computer svstems to Ameri-
can Airlines. the State of lowa. and
the American Stock Exchange have
been encouraging. and “the contri-
bution that MOS LSI can make to a
great many of our products is so im-
portant that we simply must have
that capability.”™ Wilson explains.
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i /MEASUREMENT new,

H information for better measurement

in thisissue

RF signal generator
keyed for the future

An RF signal generator with synthesizer
stability and spectra!l purity plus keyboard
entry for frequency commands.

Unprecedented operator control is
one of the new dimensions in
RF signal generators provided by the
keyboard-entry HP 8660B synthe-
sized signal generator. All frequency
commands are directly entered—
not only CW, but also incremental
frequency stepping and digital
sweeping. Synthesized ""continuous
tuning’ can also be achieved.
Whether you are stepping, sweep-
ing, or tuning, the RF signal retains its
synthesizer qualities: high stability,
low residual FM, and low spurious
content. The 8660 system also has
advanced modulation capabilities
(AM and FM) plus precise output
level calibration and control.
(continued on page 3)
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Meet HP's powerful new

pocket calculator

The HP-35 is a revolutionary
approach to personal computation.
Our new pocket calculator has the
portability of a slide rule, the ease
of an adding machine, and the
problem-solving power of a

small computer.

This innovative “answer machine”
is helpful to anyone who uses
advanced math whether in science,
engineering, statistics, mathematics,
education or finance. The 9 oz.
wonder does far more than ordinary
four functions; it handles logarithms,
exponents, and trigonometric
functions each with one keystroke.

Enter values in either floating-
point or scientific notation. The
operational stack of four registers
plus a solid-state memory holds
intermediate solutions to problems,
then later automatically brings them
back for further processing. You do
not have to input recurring figures
over and over.

The calculating range extends

This handful of solutions displays answers to
ten significant digits, plus sign and two-digit
exponents of 10. The decimal point is
automatically positioned.

from 10°" to 10”. And the price is
within your range—only $395.

To find out how to get one, check
the HP Reply Card.

Wide dynamic range for

the sight of sound

e e e
L L L L
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The 8064A has complete programmability
built in for easy computer interface.

Displaying the frequency spectra
of sounds as they occur, the 8064A
audio spectrum analyzer operates
independently or as part of an
autematic data acquisition, process-
ing or recordirg system. Active
filters divice the spectrum into 24
third-octave channels in the 2 Hz

to 40 KHz frequency range. Dynamic
range is outstanding: 84 dB with

60 dB displayed. The price is $9,950.

To learn more, check the HP Reply
Card.

Collision avoidance role
for cesium beam clock

HP’s atomic frequency standards
play a major role in new air collision
avoidance system (CAS) successfully
tested by the Air Transport Asso-
ciation and a commercial airline.

In CAS each aircraft sends a coded
message every three seconds. Time-
synchronized equipment in other
listening aircraft computes (a) the
distance to the transmitting aircraft,
(b) the closing rate, and (c) altitude
difference to determine collision
threat and indicate proper evasive
maneuvers.

For ultra-precise CAS time-
keeping, HP developed a rugged
miniaturized cesium beam atomic
frequency source for aircraft use.
This HP 5062B ""clock” is only 5 by 8
by 19%z in. (123 by 194 by 495 mm)
and makes CAS independent of
ground stations.

Because CAS is a navigation
system, the small CAS cesium beam
standard is creating interest among
people involved in navigation,
tracking and communication systems
of other types.

The HP 5061A cesium beam
standard, a larger version, has been
available for eight years. Absolute
accuracy is 1x10™" (7x107'? optional).
Price: $15,500.

For more about precision frequency
sources, check the HP Reply Card.

CAS commands

plane A to climb. Warning given

40 seconds be-

- » fore intercept.
/ v
!
rd
& PSSV
T /
(2 . 4
Warning given.

CAS commands
plane B to de-
scend 25 seconds
before intercept.

COLLISION AVOIDANCE SYSTEM
Evasive Action Sequence
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Powerful plug-in with
selectable impedance

o' @
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The 1805A (lower left panel) has dc offset
that eliminates dc reference on logic and
noise pulses yet maintains low deflection
factors for maximum amplitude displays.

A new 100-MHz vertical amplifier
plug-in for 180-series oscilloscopes
packs more measurement capability
into one plug-in than any previous
unit. The dual-channel 1805A has

selectable 1 megohm/50 ohm inputs,

5 mV/div deflection factors from dc
to 100 MHz, up to =* 200 divisions
of offset, and a vertical signal output
that allows cascaded operation to
250 nV/division.

Use 1 megohm input for general
purpose probing or the 50-ohm
impedance for transmission-line
measurements. The low capacitance
doubles the frequency range over
which probing can be performed
without serious loading of the
circuits. Price: $1400.

Check the HP Reply Card for details.

continued from page 1

The 8660B is ideally suited for
the most demanding measurements;
e.g., narrow-band receiver testing
and crystal filter tests. In addition
to keyboard control, it features
10 digit LED readout of frequency,
TTL programmability and computer
compatibility. And there is plug-in
RF coverage, 0.01-110 MHz and
1-1300 MHz.

Prices of the 8660 systems start at
less than $6000; the 8660B keyboard
mainframe costs $6000.

HEWLETT-PACKARD MEASUREMENT NEWS

Synthesizer for precise amplitude
and frequency control

The ideal signal source should

have excellent frequency accuracy
and stability, precise amplitude
control, a reasonable price tag, and
the ability to interface easily with
systems. The HP 3320 A/B frequency
synthesizers have all these features,
plus spectral purity of a quality

RC oscillator and low signal-to-
phase noise.

The 3320A adds synthesizer
quality to production and design
work yet does not distort your
budget. The 3320B is a precision
bench instrument as well as a quality
programmable signal source. With
amplitude accuracy, resolution and
frequency response measured in a
few hundredths dB over a 100 dB
attenuation range, the 3320B is both
a frequency standard and a very
precise level generator. It is the
standard low frequency source in
HP’s 9500 automatic test systems.

Synthesizer options include remote control,
two lower frequency ranges, 75-ohm output,
crystal oven, and marked card programmer.

The 3320 has the widest frequency
range of any test oscillator, pro-
grammable oscillator or low cost
frequency synthesizer on today’s
market—0.01 Hz to 13 MHz.

Prices: 3320A, $1900; 33208,
$2400.

For details, send the HP Reply Card.

How to achieve low-cost

data reduction

You can interface a 9100, 9810 or 9820
calculator to the highly-diverse coupler/
controller system.

Many people who could benefit by
automating data collection and
testing shy away from it because
they believe it would be too?
complicated and expensive.

Not any more. HP has developed
a calculator-based instrumentation
system—Ilow cost and easy to use—
for on-line data acquisition and

automatic testing. You can program
from the keyboard within a few
hours; there are no special languages
to learn.

It's basically a computing system
(in the form of a powerful calcu-
lator) attached to a measurement
system through a versatile coupler/
controller. The calculator interfaces
with up to seven devices—DVMs,
scanners, teletypewriters, tape
punches and readers, recorders, etc.
—through cards plugged into the
coupler/controller. The calculator
serves as the system program source
and data processor. Results can be
plotted simultaneously with printed,
tabulated reports.

Automate your lab experiments
and production testing at a fraction
of the ““computer price.” Calculators
begin at $2975; coupler/controllers
start at $1275.

For all the details, send the HP
Reply Card.



A first: do-it-yourself
microprogramming

No extra cables or power supplies—the
single Writable Control Store cards contains
256 24-bit words and all required address
and read/write circuitry.

Now you can have a computer with
Writable Control Store capability.
You can test and debug preliminary
microprograms, alter or extend the
instruction set—under actual run
conditions, and just as fast as
operating from read-only memory.

Program execution in the 2100A is
controlled by a computer within a
computer. The internal computer, or
microprocessor, executes microcode
stored in its extendable read-only
memory. With WCS, you can check
this microcode before committing it
permanently to ROM. You can also
output, debug and alter microcode
subroutines dynamically, during
run time.

Specially developed software—
including a micro-assembler, utility
and 1/O routines, drivers, and
diagnostics—automatically puts your
microprogram into the required
form. And an optional PROM
Writer commits the debugged
microprograms permanently to
read-only memory.

Prices: 12908A Writable Control
Store, $3500; 12909 PROM Writer,
$500.

For WCS information and a copy of
our “"Microprogramming Guide,’ use
the HP Reply Card.

New persistence/storage scopes
that work wherever you do

Only our new 35-MHz portable
oscilloscopes give you variable
persistence/storage anywhere and
everywhere. They are battery-
powered and smaller than a suitcase.
The 1703A scope has a burn-
resistant CRT, along with main and
delayed time base sweep speeds to
10 ns/div and a 10 mV/div deflec-
tion factor. Model 1702A is iden-
tical, but without delayed sweep.

Variable persistence lets you
preserve low rep-rate signals and
read the CRT display without clutter
from old traces. Trace retention
time is adjustable, from less than
1 second to over an hour. Use
variable persistence as a pseudo-
normal write mode when you need
extra brilliance, or use it anytime a
low sweep speed causes annoying
flickering.

The storage holds single-shot
phenomena or other infrequent
events for over an hour. Writing
speed is 100 div/ms; push the Max

The 1703A CRT is burn-resistant and uses
P31 phosphor for excellent resolution and
sharp spot size.

Write button, and the speed is
1000 div/ms.

Both scopes operate on 11.5 to
36 Vdc, any ac outlet, or from a
battery pack that fits snugly inside.

The 1703A costs $2725; the
1702A (nondelayed), $2375.

Interested? Check the HP Reply Card.

New high-speed x-y recorder
especially for OEMs

Pulmonary testing is just one appli-
cation for the new high-speed OEM
7041A recorder. Original equipment
manufacturers also use it in correla-
tors, Fourier analyzers, pulse-height
analyzers, wave analyzers, and

The 7041A writing area is 10 by 15 in.
(25 by 38 cm) with an autogrip for 11 by
17 in. or international A3 size paper.

calculator plotters. By high-speed,
we mean a minimum slewing speed
of 30 in/sec and acceleration of
3000 in/sec? on the Y axis,

2000 in/sec? on the X axis.

This recorder is designed for OEMs
who need speed and precision, but
don’t want costly features irrelevant
to end-use. The one-piece aluminum
mainframe is rugged, yet shock-
resistant. The circuitry contains only
ten hand-soldered connections; no
expensive maintenance or special
calibration is required. A new motor
design lets the recorder pen be
driven offscale for an indefinite
period of time without noise or
damage.

You select only what you need
from almost 40 available options.
The 7041A recorder costs $1050.
OEM discounts are available.

To learn more, check the HP Reply
Card.
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Nifty new options for
HP strip chart recorder

HP’s 7123 linear motor recorder,
enhanced by three new options,
now writes without ink, quantifies
peak areas, and has four-speed
transmission.

Electric Writing (Option 036) is a
low voltage system that provides a
clear, permanent trace on electro-
sensitive paper.

The Electronic Chart Integrator
(Option 035) computes complex
peak area measurements and
averaging. Integration is continuous;
there is no lag time between main
pen and integrator pen responses.
Compare this with the time it takes
you to read the chart, calculate
mathematically, and write the
results—not to mention eliminating
human error, too.

Our own version of “four on the
floor” is an Incremental Chart Drive
(Option 045) which provides four
speeds (selectable from the front
panel) and an external input. Match
the chart speed with other recorders,
correlate it with computer output,
or synchronize it with pulse output
from flow meters. The 7123A costs
$750. For electric writing, add $35;
the integrator, $750; and the chart
drive, $155.

For more details, send the HP Reply
Card.

The 7123 10-in. strip chart recorder with
integrator and incremental chart drive fits
neatly in a spectrum analyzer.

HEWLETT-PACKARD MEASUREMENT NEWS

Automatic microwave test system
costs much less than you'd expect

The 8545A has the speed, accuracy and versatility

you need to solve measurement problems in production
test and the design lab—with visual answers on the
console graphics display.

Let us surprise you with the low
price and high cost-effectiveness of
our new 8545A Automatic Network
Analyzer. Modular in concept, a
basic system can be linked to your
existing timeshare facilities—for less
than $50K.

Extend its frequency coverage and
measurement capabilities
incrementally and expand to an
independent dedicated system with
BASIC language software control.
You can then add the high-speed
interactive graphics display and
enhanced operator control capability
of the system console. You buy only
the capability you need now, and
add to the system as your needs
increase.

The system measures amplitude
and phase-related parameters of one-
or two-port devices under automatic
control in single or multiple
frequency bands from 100 MHz to
12.4 GHz. Measurement accuracy
difficult to achieve with manual
methods is provided by system
calibration and error correction
techniques. The computer handles
data conversions ranging from the
s-h-y and z parameters of active

devices to gain, loss, VSWR and
impedance.

Test fixtures and adapters let you
measure active and passive
components: transistors, amplifiers,
antennas, cables, waveguide and
stripline components.

For production testing, the
timeshare system provides a low-cost
solution to automating those
difficult tests even with small
variable test runs. Timeshare allows
you to store many different
user-written programs that the
operator can call by typing a name.
These same advantages apply to
your design lab. Each engineer can
develop his own program series to
suit his particular measurement
needs.

The dedicated system gives you
high-speed measurements for large
test runs and built-in programming
capability with HP BASIC software,
together with a flexible operator
interface through the usc of a
magnetic tape cassette unit, high-
speed printing and interactive
graphics display.

Interested? Send the HP R~»ly Card



New capabilities in AM,
FM measurements

The 5257A transfer oscillator plug-in
that gives HP counters direct readout
of CW or pulsed frequencies from
50 MHz to 18 GHz is the key to
some more difficult measurements
too; e.g., incidental FM, rms
incidental FM, FM deviation,
percentage AM and distortion from
50 MHz to 18 GHz. Here, the 5257A
serves as an ideal down-converter
since it preserves the input signal’s
noise, AM and FM characteristics
and, in pulsed RF signals, the pulse
width and repetition rate.

A wide-band sampler gives the
5257A its unique wide range,
constant sensitivity, and one-dial
tuning. Use it with HP’s well-known
5245, 5246 and 5248 electronic
counters. They accept any of 12
frequency or function-extending
plug-in accessories for almost any
frequency or time interval
measurement you are likely to need.
Their outstanding reliability is
documented by 40 million hours of
operating data.

Prices: $2450 for the 5257A: the
counters start at $2000.

For more information on AM and FM
measurements, check the HP Reply
Card.

5257A Transfer Oscillator

New desktop calculator that
converses in algebra

Design your own calculator. Three read-only-
memory function blocks plug into the
left side of the Model 20 keyboard.

Program ten times faster in algebra
with a machine that speaks your
language—the new 9820A algebraic
programmable calculator. You
merely enter algebraic equations at
the keyboard just as they are written
on paper; check expressions on the
exclusive alphanumeric display; then

press another key to store or execute
the program.

Full editing capability lets you
press a key to delete, change or
insert characters, lines or statements.
When a line is added or deleted,
the program automatically adjusts
to occupy minimum memory.

The basic 173 registers can solve
17 simultaneous linear equations
with 17 unknowns. Or, expanded to
429 registers, it is capable of 36
linear equations with 36 unknowns.
An optional mathematics plug-in
block adds log and trig functions;

a user-definable block lets you
“personalize” up to 25 keys; and a
peripheral control block interfaces
with plotters, typewriters, and card
readers.

Price: $5475, including thermal
printer and magnetic card reader.
Functional plug-ins cost $485 each.

For more information, check the
HP Reply Card.

Now you can digitize low
frequency waveforms

Two new 3480 DVM options, Sample-
and- Hold and Data Storage, store up
to 50 readings made on a changing
input voltage. Sample-and-Hold
freezes a changing input voltage at
one instant in time; storage enables
use of Sample-and-Hold at high
speeds (1000 readings/sec) yet lets
the data be printed economically on
a low speed printer.

This pair of options opens up new
applications including vibration
analysis, servo system analysis, and
ramp linearity tests. Repetitive wave
shapes can be digitized or peak
readings can be made. Entire wave
shapes up to 410 Hz may be
digitized with four-digit resolution.

Both options fit into the 3480
mainframe. Three signal condition-
ing plug-ins are available for the
3480, including the new 3485A
scanning unit with up to 50 input

channels. The 2070A Data Logger
puts it all together in the form of a
self-contained data acquisition
system complete with printer.

The 3480A costs $800; the 34808,
$900. For Sample-and-Hold, add
$500; Data Storage, $1000. The
2070A starts at $2870.

For details, check the HP Reply
Card.

Add a few options and the 3480A DVM
becomes a handy data logging system.

HEWLETT-PACKARD MEASUREMENT NEWS



COMPONENT

Microwave transistors:
the best cost less

The sturdy HP 21, noise-quashing HP 22,
and powerful HP 11 belong in your
amplifier design.

Three new high frequency transistors
mean you don’t have to trade
performance for low cost in
amplifier and oscillator design. The
HP 22 offers a typical noise figure of
4.0 dB at 4 GHz (with a guaranteed
maximum of 4.5 dB) without
relinquishing gain. At the optimum
noise bias (10V, 5 mA), gain at

4 GHz is 6.5 dB. When matched for
gain, this 14 GHz f... device has
14.5 dB gain at 2 GHz and 9.3 dB
gain at 4 GHz. Price: $75.

The HP 21 gives low cost gain
with no mid-stage amplifier noise
penalties. This 12 GHz f.. device
gives a gain of 12 dB at 2 GHz with
4.2 dB NF. Characteristic of all HP
transistors, it is reliable; the HP 21
has demonstrated a 10 million hour
MTBF. Price: $19.

More Class A and C power per
dollar is the strength of the HP 11,

It features 27.5 dBm saturated, and
27.0 dBm linear power out at 2 GHz.
Price: $19.

Check the HP Reply Card for
complete technical information.

HEWLETT-PACKARD MEASUREMENT NEWS

Small, new, low-powered
LED display

Hewlett-Packard has developed a
nifty five-digit LED display for
designs where space and power are
limited. This 5082—-7405 solid-state
numeric display package is 0.75
inch wide and requires only 7 mW
per digit. Its compact size and low
power requirements are ideal for
battery-powered or hand-held
multimeters, probes and miniature
calculators.

This is one miriature display that
is easy to read. Bright red numbers
contrast against the dark lead frame.
A self-magnifier enlarges each digit
to 0.112 in. high, and one digit is
dedicated to the decimal point for
excellent display legibility.

Installation is auick. Simply plug
the display into a standard DIP
socket or a printed circuit board.

Prices: $32.50 each (1-19), $22.50
(20-99), $17.50 (100-199) and $16
(200).

To learn more, send the HP Reply
Card.

The 5382-7405 LED numeric display

New IMPAT Ts simplify
microwave design

The 5082-0420 series silicon IMPATTs

HP’s 5082-0420 series diodes are the
first silicon IMPATTSs to achieve
microwave power levels of 1.5 W at
7 GHz and 1 W at 13.5 GHz. These
silicon devices simplify the design of
telecommunication repeaters,
telemetry transmitters, and doppler
navigational radars. Instead of costly
gallium-arsenide devices or fre-
quency multiplier chains, these
silicon IMPATTs can be used as the
active element in oscillators and
amplifiers from C through Kp band,
when power, efficiency and reli-
ability are critical. HP IMPATT
diodes are rugged and reliable
devices that meet MIL-5-19500.
Prices are $150 each (1-9), $110
each (10-99), and $75 each (100).

For complete information on our
IMPATTs, check the HP Reply Card.

Counter options for high
stability, sensitivity

Already they are probably the most
versatile medium-priced, general-
purpose counters available, but now
HP’s 5326/5327 universal counter-
timers can have higher input
sensitivity and stability. Option H60
increases sensitivity to 25 mV rms,
0° to 50°C (10-15 mV rms typical
at 25°C). Long term stability
becomes 3 x 10°%/day with Option
H49 and 5 x 10"'°/day with Option
H50. Temperature effect is <1 x10°®
total, —20° to +65°C.

Option prices: H60—%$125; H49—
$300; and H50—$%$450.

Check the HP Reply Card for details.



Now, get HP performance and reliability

from 44 new modular power supplies

You’ve undoubtedly heard of HP
laboratory power supplies; now you
can get the same HP quality in
modular power supplies. Hewlett-
Packard has introduced 44 new
competitively-priced models for use
wherever a dedicated source of dc
power is required.

The 62000-series covers eleven
popular voltage ratings from 3 to
48Vdc, with four output current
ratings at each voltage rating. For
example, at 5V there are 2.0, 4.0,
8.0, and 16.0A supplies. Intermediate
output voltage ratings are also
available on a special handling basis.

The units are packaged in three
uniform height and depth cases
which are fractions of standard
19-inch rack width: s -width,

Y4 -width, and Y2-width. Combina-
tions of the three packages can be
mounted in an accessory rack tray,
or the supplies can be mounted
individually on various sides.

These series-regulated supplies
provide 0.01% line and load regu-
lation, with ripple and noise of less
than 1TmV rms and 2mV p-p
(up to 20MHz).

What makes these power supplies
different? For one, they’re
thoroughly protected, which means

Three of HP’s 44 new 62000-series modular

power supplies.

you are too, even if you misapply
them. If high ambient temperatures
overheat the supply, a thermostat
opens the fused ac line automati-
cally. Critical loads are protected
from receiving excessive output
voltage if a remote sensing terminal
is accidentally disconnected. Reverse
voltage and current protection is
also built in. Should something short
the power supply output, adjustable
cutback current limiting will restrict
current to approximately 10% of
rated output. Overvoltage protection
(an internal, adjustable, overvoltage
crowbar) is also available as a
separate option.

This unique combination of
protection features helps make HP
modular supplies an exceptional
value. Excellent reliability, achieved
through a trouble-free design utiliz-

. s2cine

(s

ing conservatively rated, high-quality
components, adds even more value.
And should you run into a tough
applications problem, every one of
HP’s 172 field offices stand ready to
assist you or provide service support.

Prices range from $89 to $195,
depending on power output and
package size. OEM and quantity
discounts are available.

For full details, return the HP
Reply Card.
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Meetings

International Symposium on Circuit
Theory: 1EEE. Sheraton-University
Hotel, Universal City, Calif., April
19-21.

Southwestern IEEE Conf. & Exhibi-
tion (SWIEEECO): 1EEE, Baker Hotel
& Dallas Mem. Aud., Dallas, Texas,
April 19-21.

Conf. on Computer Aided Design:
IEEE. 1EE. University of South-
ampton. Southampton, England.
April 25-28.

National Telemetering Conf.: 1EEL.
Houston Shamrock Hilton Hotel,
Houston, Texas, May 1-5.

Electrochemical Society Spring
Meeting: Electrochem. Soc., Sham-
rock Hilton, Houston, Texas, May
5-12.

International Electronics Conf.:
IEEE, AIP, OSA. APA., Queen Eliza-
beth Hotel. Montreal, Canada, May
7-11.

International Semiconductor Power
Converter Conf.: 1EEE, Lord Balti-
more Hotel, Baltimore, Md., May 7-
10.

Spring Joint Computer Conf.: IEEE.
Convention Center, Atlantic City,
N.J.. May 15-18.

Aerospace Electronics Conf.: IEEE,
Sheraton Dayton Hotel, Dayton,
Ohio, May 15-17.

Electronic Components Conference:
Electronic Industries Assn., 1EEE,
Statler-Hilton Hotel, Washington,
D.C.. May 15-17.

International Microwave Sym-
posium: IEEE. Arlington Park Tow-
ers Hotel, Chicago, May 22-25.

Power Sources Symposium: Army
Electronics Command, Shelburne
Hotel, Atlantic City. May 23-25.

International Transportation Expo-
sition/Congress of Transportation
Conferences: FAA, SAE. IEEE, etc.,
Dulles Airport/Sheraton Park,
Washington, May 27-June 4.
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For Capacitor and Hybrid |C
Protection

At Lower Unit Cost

Two new powder coatings recently developed by Hysol were
specifically formulated for coating capacitors, hybrid IC’s and
other electronic campon nts requiring flame retardancy.

Both can deliver low production cost per unit when applied by
aerated bed or spray, electrostatic deposition and flow coating
techniques at temperatures as low as 250° F. Fluidization is
outstanding.

For additional information and literature call HYSOL (716)
372-6300 or write us in Olean, New York 14760. Ask for Bul-
letins EP82-11-70 and E8-900-7P. Application engineering
assistance is available. Remember HYSOL has DRI-KOTES,®
HYFLO® malding powders and liquids for insuiation and
encapsulation of electronic components.

HYSOL DIVISION

THE DEXTER CORPODRATION

OLEAN, NEW YORK # LOS ANGELES and PITTSBURG, CAUFORNIA
TORDNTO / LONDON / MUNICH / TOKYO / MEXICO CITY

Circle 27 on reader service card
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Think MICRO SWITCH when you’re in the market for
pushbuttons.

Because we offer one of the biggest selections in the
industry . .. literally thousands of pushbuttons. With
many available right off the distributor’s shelf.

OUR NEW LOOK.

Two new pushbuttons are good examples of our

7/

commitment to total capability in lighted
switches.

The Series 4 is one of the least expensive lighted
pushbuttons in existence. While the Series SN,
our solid state pushbutton, is ideal for use where
direct control of solid state circuitry is desired.

ULl

1 | N

OTHER BRIGHT EXAMPLES.
The Series 2 is a versatile lighted switch featur-
ing upto afour section display screen. The Series
DS meets Mil/Spec requirements and can be in-

Series 3 is available for low energy or power
switch applications. The Series 50PB offers

I ____i dividually or matrix mounted. The miniature

7,

7

/
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’//f////l//é/’///////// 7

bushing mounting, as well as a choice of button
sizes, shapes and colors.

WHEN LIGHTS AREN'T NECESSARY.
Our lineup of unlighted switches is just as broad. The new
Series 8 includes colored buttons in two sizes. The Series
DM is an inexpensive snap-action

there’s the Series 6 and the Series

@
switch with long life. (Also avail-
1m PllS UTLOILS, e iichied) For versatilty,

Electronics/April 10, 1972

PB with a variety of circuitry and load handling options.
Both use subminiature “SM” basics for switching.

There are plenty more. And your MICRO SWITCH
Branch Office or Authorized Distributor (Yellow Pages,
“Switches, Electric”’) can show you how to use them to
custom design your panel without resorting to custom
switches. Call them or write to us direct.

MICRO SWITCH makes your ideas work.

MICRO SWITCH

FREEPORT, ILLINOIS 61032
A DIVISION OF HONEYWELL

Circle 29 onreader service card 29



You can teach our stepping switch
all the newest tricks.




You can make
a rotary
stepping
switch do just
about anything
solid state devices
can do. Control. Time.
Count. Program. Hunt.
Test. Monitor, Indicate.
Select. Yet with all that talent, .
a lot of people overlook it when & \\\
they have a problem. That’s too bad

because it’s often the most practical solution.

Think of the stepping switch as a time machine.

It conserves what you have the least of. Time.
That’s because most of the logic you need is built
right in. It’s part of the mechanical comnstruction,
not something you have to create. And by adding
our Series 300 Time Delay module, you’ll practi-
cally have a complete control system in the palm
of your hand. Lots of people have created exotic
solid state circuits only to discover they could
have done the same thing faster and easier with
a stepping switch.

Ten cents a contact.

That same exotic circuit probably costs three to
five times more than a stepping switch, too. For
example, a type 45 with 8 levels of 52 contacts
will cost you about a dime a contact. We don’t
know of any switching method that costs so little.

A better memory than an elephant.

And just as tough.

A stepping switch never forgets after a power
outage. When the juice comes back on, it starts
up right where it left off. And it shrugs off doses

of 1250 volts because of inherently high insula-
tion resistance and dielectric strength. This gives

you a system reliability that can’t be matched
by solid state. Should the day ever come
when maintenance is necessary, a plug-in
style, like the type 44 in the picture, can

be removed or installed in minutes.

10 million laps around the track.

And maybe 10 million more. We’ve yanked ran-
dom units off our production line and worked
them to death. Many
have lasted twice as long
as their rated 10 million
wiper sweeps across the
bank. One reason is our ‘‘free
floating” pawl. It can’t possibly
bind or overthrow because we
don’t use pawl or armature
stops.

Sometimes a stepping
switch isn’t the answer.

If you need to switch in
microseconds, or squeeze
your system
into a TO-5
can, forget
it. But if
you’re look-
ing for a simple,
economical, reliable,
easy-to-design solution

to a switching problem, con-
sider the stepping switch. We’ll be happy to help
youdoit. If you want a head start, write today for
a copy of our 40-page manual. GTE Automatic
Electric, Industrial Sales Division, Northlake,
Illinois 60164.

~

L

e

AUTOMATIC ELECTRIC
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When youbuya
a lot of people to talk to.
hook 1t up, you

With all the computer salesmen lined over there, face to face, ready to interface,
up in your lobby when you're talking about when it arrives on time.
buying one, it’s interesting how hard they And he’d have all the smarts, parts and
can be to find when it comes time to help pieces that it takes to hook your computer up
you hook it up. properly, to properly do what you want it to.
In the business we call hooking up Like genuine Digital Equipment Cor-
“interfacing”. poration modules (including special modules)
And if you had bought your computer plus labs, wire wrap service, engineers, de-
from us in the first place, we’d have one of signers, logic people, seminars we set up for

the engineers from our Logic Products Group you in your area, cabinets, cables, hardware,
assembled logic arrays, terminal, etc.

The reason most small computer companies can't give you big

2Electronics/April 10, 1972




computer you get
When it comes time to
got a problem.

We’d be happier if everybody in the
world bought all their computers from us
(we make and market more kinds, big, middle
and small, than any other computer company
in the world).

But, if youdon'’t,and youdon’t know how
to hook their’s up when it does finally arrive,
and they don’t have anybody to run over and
help you, we do.

And we will.

You see, we're big enough that it’s no
big dealtodoit.

And we're bright enough to know that if
we hook your computer up properly even if
it isn’t ours, you’ll think we’re nice guys and
come to us first when it comes time to buy
your second. (617) 897-5111 (Ext. 2785).

Digital Equipment Corporation,
Maynard, Massachusetts 01754

computer support is because they're small computer companies.
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Make the simple move

to less assembly time.

Do it the easy way with Amphenol’s 17 Series minia-
ture rear-release connectors.

A gentle push from the back of the connector and
the contact snaps securely in place. No tools or
broken fingernails, just easy fingertip assembly.
And to remove the contact for fast field servicing,
insert a simple plastic tool in the back of the con-
nector and out pops the contact.

You can have a choice of screw-machine con-
tacts in bulk packaging, or stamped and formed
contacts on a carrier strip. Semi-automatic crimp-
ing or hand tools available for either type of contact.

Circle 34 on reader service card

The Min-Rac*® 17 Series connectors are available
in 9, 15, 25, 37, and 50 contact configurations. All
meet EIA Standard RS-232C for data communica-
tions input-output connectors. And all are inter-
mounrtable and intermateable with other Min-Rac
17 Series connectors as well as competitive D"
type connectors.

Find out how simple it really is. Just write Dick
Colt asking for the whole story on our Min-Rac 17
Series rear-release connectors. Amphenol Indus-
trial Division, Bunker Ramo Corporation, 1830 South
54th Avenue, Chicago, Illinois 60650.

e ] AMPHENOL

'World Radio Histo




Liquid crystals
help measure
antenna patterns

National moves
into systems

Telex tackles
memories, eyes
communications
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Electronics newsletter

From calculator readouts to antenna measurements—that seems to be
the applications range of liquid crystals. Scientists at the Raytheon Co.
Missile Systems division have simplified near-field microwave antenna
pattern measurements by using the devices and are getting more accu-
rate results. Formerly, it was necessary to use rf probes to establish sig-
nal strength, point-by-laborious-point. Not only did this take time, it
also forced engineers to maintain near perfectly constant rf inputs to
the device under test.

Also, reflection and coupling between the probes and antenna ele-
ments, plus cross-coupling between the elements themselves, degraded
accuracy. This was especially true in phased arrays where inter-element
coupling must be measured and minimized to design antennas to scan
without so-called blind spots. Thus, probe measurements normally
were more approximate than accurate.

In Raytheon’s new approach, a resistive substrate is