
















































































































































































































































































































Electronics international 

One-tube color 
camera is aimed 
at consumers 
Completing trio of consumer 

color goods, new Sony unit 

eliminates black index stripe 

to give improved resolution 

A consumer-oriented, one-tube 
color camera that Sony expects to 
start selling at the end of this year 
will complete the company's trio of 
color consumer products-TV re­
ceiver, video tape recorder, and 
camera. The color recorder is still 
somewhat ,too expensive for the 
average consumer, and the color 
camera-with a target price in 
Japan of less than $830-is even 
more expensive. 

The recorders, however, are 
already making the transition from 
the consumer field-Sony says its 
annual production of VTRs is now 
about 40,000-and the cameras will 
follow the same route as increased 
production and experience brings 
lower prices. Sony's industrial two­
tube color camera, the cheapest one 
available in Japan, cost more than 
six times the target price for the 
new one-tube camera. 

Sony is trumpeting the color 
camera as an entirely new concept, 
but in some ways it represents 
another step along one branch in 
the evolution of the two-tube color 
camera developed by NHK for the 
1964 Olympics-[Electronics, Feb. 
6, 1966, p. 103]. In the NHK camera, 
one tube is used to generate a high­
resolution black-and-white picture 
signal; the second tube generates 
a low-resolution color signal. 

A mask with 80 groups of red, 
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green, blue, and black strips is 
located in front of the color-signal 
tube, the output of which corre­
sponds sequentially to red, green, 
and blue picture information. At 
the black stripes, an interruption in 
the picture information serves as a 
timing pulse. 

In 1969, Sony started marketing 
a simplified industrial camera 
based on a similar principle. In it, 
the three color signals are added to 
form a low-resolution luminance 
signal. That luminance signal is 
compared with the separate lumi­
nance signal to adjust the level 
of the chroma signals with respect 
to the separate luminance signal. 
Increasing the number of stripe 
groups should give a luminance 
signal of sufficient resolution that 
the separate luminance signal could 
be eliminated-the path Sony took 
to build its one-tube camera. 

Sony made an important refine­
ment in its new camera tube, 
though. It did away with the black 
stripe. The basic system wastes 
one-quarter of the incident illumi­
nation at the black stripe. The 
black stripe also increases the 
width of the repetitive group of 
stripes, decreasing the number of 
groups that can be arranged in 
front of the photosensitive target. 

To keep costs down, Sony was 
limited to a I-inch tube, whose 
effective target width is about 14 
millin1eters. Since at least 200 
groups of stripes must be used, even 
with no black stripe the width of 
each stripe is in the order of about 
20 microns, close to the limit of the 
technology used by Sony. 

Elimination of the index stripe 
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eliminates discontinuity in the sig­
nal, greatly improving camera per­
formance. Also its elimination gives 
between three and four times the 
resolution by avoiding the need for 
a filter to remove a subcarrier gen­
erated in black-stripe filters. What's 
more, the vidicon beam focus does 
not have to be as sharp; when the 
index stripe is present the pulse 
representing its position must be 
very sharp. 

Getting rid of the index stripes 
is easy, but some other means must 
be used to generate the index signal 
to be able to detect the chroma 
signal. Sony developed a new cam­
era tube, the Trinicon, that gener­
ates the index signal electronically 
at the same time the chroma signals 
are generated. In addition to the 
signal electrode, the Trinicon, 
which is based on the vidicon, has 
a transparent index electrode be­
tween the photosensitive surface 
and the glass faceplate . This index 
electrode must be aligned with the 
three color stripe groups for proper 
generation of the index pulses. 

With this tube, the three primary 
colors are sampled 120° out of 
phase with each other. An analysis 
of the composite signal shows that 
it is very similar to the NTSC color 
signal; color information is present 
in the form of color difference sig­
nals that disappear when no color 
information is present. 

The prototype camera is reason­
ably compact and light. Without 
the lens it is 13.9 inches long, 6.6 
inches high, and 6.5 inches wide, 
and it weighs only 14.5 pounds. 
Sony emphasizes that these figures 
are for prototypes made in the lab-
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oratory and that a production group 
would make a smaller and lighter 
camera. 

Great Britain 

RAF Jaguars to be fitted 

with smal l ILS receive 

Current instrument landing equip­
ment specifications date back some 
25 years, and .there has been little 
incentive for makers to incorporate 
advanced electronic techniques. 
For demodulation, airborne re­
ceivers still use ferromagnetic 
filters , which drift with tempera­
ture and time and have to be aged 
and matched before use. In Eng­
land, a digital airborne receiver got 
to prototype stage but no further 
[Electronics, Aug. 4, 1969, p . 23] . 

However, Cossor Electronics 
Ltd., a Raytheon subsidiary, has 
fared better with a new receiver de­
sign that uses synchronous detec­
tion instead of iron-cored filters 
and is built around integrated cir­
cuits as much as possible. This 
equipment will be standard on 
British Aircraft Corp. Jaguar in­
terceptor-trailers, due for first de­
livery to .the RAF next year. The 
first receiver to meet full specifica­
tion is nearly done, and flight prov­
ing models are due in May. 

In ILS systems, the airborne re­
ceiver compares 90-hertz and 150-
Hz tones that are amplitude modu­
lated onto vhf (localizer) and uhf 
(glide path) carriers transmitted 
from the ground. In the localizer 
axis, the 90-Hz tone predominates 
to the left of the path center line, 
the 150-Hz tone to the right. In the 
glide path axis , tihe 90-Hz modula­
tion predominates above the ideal 
descent path and the 150-Hz tone 
below. The receiver filters the two 
tones and compares their depth 
of modulation. When it is identical, 
the aircraft is on the center line. 
Any difference deflects a needle in 
the pilot's display to indicate the 
direction and degree of error. 

Cossor' s demodulation technique 
is the work of Mike Mansfield and 
Howard P.rangnell. Like conven­
tional demodulators, each tone 

channel provrdes a de output pro­
portional to modulation depth and 
these are compared in a difference 
amplifier which outputs to the 
meter. In each channel, the de out­
put is obtained by using a variable 
frequency oscillator that is phase 
locked to ·the modulation frequency 
to open and close 'MOSFET switches 
so that they pass only ·a selected 
portion of the modulation wave­
form to the difference amplifier. 
R-C pulse oscillators are used and 
each is designed to select its par­
ticular modulatio frequency. 

The oscillator are phase locked 
by feeding back their output to 
open and close further MOSFET 
switches so that they pass to the 
oscillator, via an op amp network, 
a por·tion of the modulation wave­
form . The feedback timing is. in 
quadra:ture to the modulation, so 
that the modulation half-wave 
passed is approximately negative 
peak to positive peak, with an ave­
rage de value near zero. This small 
current is fed through an op amp 
with very high de gain to the oscil­
lator. The gain ·is such that only a 
minute amount of phase difference 
i sufficient to phase lock the os­
cillator to ·the modulation wave. 
If the oscillator changes frequency, 
the phase lock shifts, the modula-· 
tion half-wave passed is no longer 
virtually peak-to-peak so that its 
de level changes, and this change 
acts as an error signal ·to bring the 
oscillator back into line. 

In fact, the oscillators run at four 
times ·the modulation frequency 
and each is followed by two TTL 
digital chains. One chain feeds 
back the quadrature control signals 
to the oscillator control switches, 
and ·the other feeds in-phase con­
trol signals 'to the switches passing 
the rectified waveform to the dif­
ference amplifier. 

Because the system depends es­
sentially on comparison techniques, 
it is 'the ratios of the resistive net­
works used that primarily deter­
mine system accuracy, not their ab­
solute values. Prangnell says that 
this characteristic makes the Cos­
sor system easier to produce to 
high initial accuracy, using thick 
film construction. Tests on a proto-

type built to category two opera­
tional standards-which permit a 
maximum root-mean-square error 
in the difference of th depths of 
modulation at a course center line 
of± 9microamps-showeda worst­
case error of 2.6 p.A. Mansfield says 
nearly all the erro cam from in­
herent offsets in th op amp used. 

Japan 

Extra t ansis o raise 

bipola memo 

A bipolar buff e memory being de­
veloped by Hitachi combine big 
speed with a power consumption 
lower by at least an orde of mag­
nitude 'than other similar devices. 
The key to the memory is a t'hird 
transistor that, during readout only, 
switches the collector impedance 
of the flip-flop transistors to a low 
value for fast . response time. The 
rest of the time, high impedance 
keeps power consumption down. 

A high ratio of operating current 
to standby current is important in 
keeping power consumption and, 
thu , heat dissipation low. What's 
more, low power consumptio 
leads to th compact constructio 
needed for high-speed operation. A 
288~bit Hitachi prototype achieved 
access and write times of 4 micro­
seconds, standby power consump­
tion of 100 microwatts, and a chip 
size of 70 by 100 mils. 

The archetypical word-organized 
bipolar memory has two dual-emit­
ter transistors with collectors and 
bases cross coupled to make a flip 
flop. Two emitters, one from each 
transistor, are connected together 
at the word line. One second emit­
ter is connected to the plus digit 
line, the other second emitter to 
the minus digit line. 

ormally one of the transistors is 
on and on off. Readout is per­
formed by raising the potential of 
the word line toward the collector 
voltage. Current flowing in the 
word line is interrupted, and cur­
rent from the one transistor flows 
into the digit line to which the sec­
ond emitter of that transistor is 
connected. Write is performed by 
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raising the voltag of th word lin 
and one o th d igit line . Becaus 
the voltage is aised, current i 
reduced to abou 80% of th 
standby current 

At las yea ' 1 e national Solid 
Stat Ci cui s Confe enc , a grou 
from Bell Labo atorie desc ibed 
bipola memo w ith an ope atin 
current· fiv to eight t imes th 
standb curren . Hiflachi' new de­
sign, to b disclosed art thi year' 
ISSCC, i even more efficient and 
provide an operating current-to· 
standby-cu ren atio of 40 to 200 
times. 

In Hitachi' approach, one emi -
te from each transistor is con­
nected to the emitte volrt:age line 
through a high-value resistor rathe 
than directly to the word line. The 
third transisto included in the basic 
cell i 1also a dual-emitte type. J 
collecto is conne ted to th powe 
supply end of th collecto -load re­
sistors. Each emitter is connected 
through a small value resisto to 
one of the collectors of h fl i flo 
and the base is connected to th 
word line. When the cell is ac­
cessed, the low-value resis tor in 
the emitter circuit of the switching 
transistor are, in effect, connected 
in parallel with the high-value flip ­
flop load resistor . 

In the actual circuit, the h igh 
values of colleetor and common 
emitter resis tors would occup a 
prohibitively large amount of real 
estate if s<tandard diffused res istor­
were used. This problem was 
solved by using pinched resistors, 
which enable fabricatio of high 
resistances in almost no spac and 
which cancels out problems with 
resistor temperature variation. 

Switzerland 

MESFET memory 

stuffs in the bits 

Anyone aiming to improve his 
memory should write the word 
"MESFET" near the top of his work 
list. For MESFETs may mean 4,096-
bit memories packed onto a single 
100-by-100-mil chip. What's more, 
access time will run less than 100 
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nanoseconds. And MESFET mem 
ories will b as stingy with power 
as they ar with real estate-a 
4,096-bit chip would need only 50 
milliwatts . 

Forerunners of these metal semi­
conducto field! effect transistor 
memorie have been built at IBM's 

ueschlikon research center on the 
outskirts o Zu ich by a multina­
tional team of semiconductor scien­
tis1ts . Karnten E. Drangeid, who 
lead the group, will describe the 

wiss work a:t the International 
olid Sit:ate Circuits Conference. 
Drangeid's group calls its device 

a fixed-addres MESFET memory 
cell with normally-off Schottky bar­
rie FET . Already proved out are 
single standard memory cells-four 
transistors and two resistors . Each 
cell takes up 2.4 square mils of 
real estat . Currently under test is 
a three-by-three array of cells. But 
ther i no timetable yet for step­
ping up to a 4,096-bit array. 

The grou firs t began looking at 
MESFET as a way to push the 
operating frequencies of FETs well 
up into th microwave region. A 
little over two years ago, the team 
had 1 -gigahertz silicon transistors 
to their credit [Electronics, Dec. 9, 
1968, p. 199]. Last year, they 
boosted the frequency to 15 GHz 
for silicon and logged 17 GHz-the 
limit of their measuring instruments 
-for a gallium arsenide Schottky 
barrier device. The curve measured 
for th Ga.A transistor indicates a 
maximum frequency of 30 GHz. 

To achieve these frequencies, 
Drangeid' s team had to develop 
way to grow very thin epitaxial 
layers-between 0.2 and 0.3 mi­
cron. The thin layers, of course, 
have to be paired with very tight 
spacing-I micron between the 
source, drain, and gate contact. 

Fo the epitaxy, the key is a 
lower than usual proces tempera­
ture, 950°C. To fit everything in 
tight, the researchers used projec­
tion masking and self-alignment. 
Windows for the gate and the 
source and drain contacts are 
opened in one step. Then chrome­
nickel is deposited on all three, 
making each a Schottky barrier 
contact. The source and drain con-

tacts, though, are converted to 
ohmic contacts by covering them 
with gold antimonide and heating 
them to 550°C. 

Drangeid still sees a heady po­
tential for MESFETs as high-fre­
quency transistors . In fact, his 
team intends to see what the oper­
ating frequency limit of FETs can 
be. "Fifty or 60 GHz looks possi­
ble," he says. But IBM's principal 
business being what it is, the 
Rueschlikon researchers realized 
right off that the tight spacings 
needed to build microwave tran­
sis tors also pointed to a very high 
packing density for bhe cells. 

Trouble is, though, that an ordi­
nary MESFET needs a negative bias 
on the gate, a real ckawback in 
practice. The bias is needed to drive 
the depletion layer all the way 
through the epitaxial layer-0.2 mi­
cron thick for the high-frequency 
MESFET. However, a very shallow 
inherent depletion layer lies under 
the metal gate electrode; To get 
a normally-off device, Drangeid's 
group builds its cells with an 
epitaxial layer only 0.08 micron 
thick. The cells then have a thres­
hold voltage of 0.1 volt and they 
operate off a 0.9-V supply. 

Synergism between watches 

and electronics helps both 

With $1,500, quartz crystal, inte­
grated circuit watches starting to 
grace the wrists of the well heeled, 
it's clearer than ever that what's 

Limelight. One laser welder on display 
splits beam for three welds at once. 
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good for watchmakers is good for 
electronics. 

The symbiosis extends from the 
marketplace all the way back to 
production lines, where electronic 
equipment speeds fabrication of 
mechanical watch movements and 
where watchmaking machinery 
speeds assembly of electronic 
equipment. Signs of the intertwin­
ing popped up constantly at the 
Zurich Microtecnic high-precision 
techniques show this month. 

One of the most exemplary ma­
chines on view at Microtecnic was 
a programed assembly table that is 
the mainstay of Equipments Indus­
triels de Montage SA(ISM), a Lau­
sanne specialist in watchbuilding 
machines. 

ISM engineers took a hard look at 
timepiece assembly and found that 
a whopping saving in manual mo­
tions-and therefore in assembly 
time-could be realized when oper­
ators put one part at a time in 
several watch movements rather 
than several parts at a time in one 
movement. When five parts are 
involved, for example, the time sav­
ing works out to 64% . So IS.M 
developed a machine that carries 
movements past an assembly sta­
tion with a small bin for the part to 
go into the movement at that time. 
Each time the carrier makes a revo­
lution, a new bin moves into place. 

Inserting components into thumb­
nail-sized printed circuit cards 
involves much the same kind of 
hand motions, so ISM has found 
customers for the machine among 
Swiss and British electronics hard­
ware producers. After the pc boards 
have made their rounds for com­
ponent insertion, a holding ring is 
slipped over the carrier, and it 
takes another turn-upside down­
for soldering. The carrier holds 
either 20 or 25 boards or move­
ments; the time for a revolution can 
be set from 10 minutes to 1 hour. 
In its latest application, the ma­
chine has gone full cycle-it's used 
to make pc boards for watches. 

Electronic gear is doing its bit 
for mechanical movements, too. 
Omega Equipment Louis Brandt et 
Frere SA spot-welds copper-beryl­
lium coupling wheels for its· auto-

matic wristwatches with a ruby 
laser, which it developed with 
Alcyon Electronique & Physique 
SA. Alcyon's laser puts out 30-joule 
pulses at a maximum repetition rate 
of one pulse per second. Omega's 
hardware splits the beam-with 
mirrors-into three, so that three 
equally spaced welds are made. 

The beam splitter also can be 
had in versions for two, four, or six 
welds at a time. Production rate is 
1,400 pieces an hour. Omega is 
marketing the laser welder to out­
siders at $35,000 and up, depending 
on accessories. 

Likewise, the mechanical move­
ment people also are doing their bit 
for electronics. Les Fabriques de 
Balanciers Reunies SA of Bienne, 
which turns out balance wheels for 
watch movements, several years 
ago found it needed a long-life, 
clean-breaking, fast-operating mic­
roswitch. What it wanted wasn't on 
the market so FBR designed one. 

The switch pairs a reed with a 
two-piece magnetic circuit. 'i\Then 
the actuating button is pushed, one 
of the magnetic pieces moves 
within range of the reed relay, clos­
ing it. When the button is released, 
the two pieces snap back together, 
opening the contact. Speed of com­
mutation can run higher than 50 
operations per second. Because 
there are no springs to tire out, life 
is remarkable-up to 100 million 
operations, depending on the load 
on the contacts. FBR has been sell­
ing the switches to outsiders for the 
past three years. 

France 

Laser and piezoelectric 

crystals al ign masks 

Engineers often need dimensions 
smaller than 1 micron for designing 
LSI circuits, high-frequency tran­
sistors, and other advanced compo­
nents. But even the best optical 
mask alignment tables reach their 
limit at about 1 micron. Some re­
searchers try to beat the movement 
problem by designing new types 
of alignment tables. Bell Labora­
tories , for example, is developing a 

table that floats on an air cushion 
to avoid vibrations. 

France's Thomson-CSF is taking 
a different approach. The com­
pany's Central Research Labora­
tory has built a prototype table 
whose movements, tracked by 
laser beams, can be corrected to 
within 0.3 micron. Adding a sys­
tem of elech·onio digital interpola­
tion can reduce the error to a 
minuscule 0.04 micron. 

The French table actually is a 
sandwich of four interconnected 
platforms. Two of them, moving in 
the X and Y directions, are driven 
by motor-turned lead screws. Two 
corrective plates are hooked to 
these main plates by ceramic piezo­
electric connections. On two sides 
of this layered assembly, mirrors 
reflect a split laser beam that is 
bounced to four standard interfe.ro­
meters. With the laser beam strik­
ing each end of the two sides, 
information on rotational as well 
as lateral movement is fed to the 
interferometers. A portion of the 
laser beam also is reflected from a 
s table mirror placed on the ma­
chine's projection column, giving 
a standard for comparison. 

As the table's distance from the 
interferometers varies, so does the 
light intensity the interferometers 
receive from the mirror reflection. 
The interferometers thus send vary­
ing voltage to the table's piezo­
elech·ic layers , which expand and 
contract to correct the table's 
wiggles. 

The table also gives a precise 
reading of a substrate's position, 
allowing adjustments. A digital-to­
analog converter transforms the 
signal from a binary counter into 
an analog signal corresponding to 
the wafer's position. This signal 
can be observed on an oscilloscope 
or can be recorded for use with a 
computer. 

The world market for such ma­
chines should total "several dozen" 
over the next few years, estimates 
Raymond Marcy, head of Thomson­
CSF's coherent light applications 
laboratory. He figures the Thom­
son-CSF table would cost some 10% 
more than the $200,000 pricetag 
of existing top-quality units. 
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A Hybrid Audio 

Amplifier! 

Sl-1050A ( 50W ) 

OUTSTANDING FEATURES 

*Single-ended push-pull circuit 

*Largest output power, 25W and 50W 

*No external component required 

*Harmonic dis tortion 0 .5 % max. 

at full power level 

Sl-1020A Sl-1050A 

Power supply voltoge 48V 62V 

Max. continuous output 
25W 50W 

power (disto rt ion < 0 .5 

Voltoge gain 3odB typ. 

Frequency range 
20Hz - l OOkHz 

(output lW) 

Input impedance 70k!l typ. 

Output impedance o.2n typ. 

S/ N ratio 9odB typ. 

Idling current 30mA typ. 

lOW and 20W types olso ava ilable 
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Competition •• • it's our decade. 

We're setting 
• • new pr1nt1ng 

counter records. 
And keeping 
them. 

New Tape Rewind Printer 
with Remote Capability. 
Count on General Controls to come 

up with a flexible new printing 

counter with features li ke : integral 

or remotely located tape rewind 

mechanism ; shock and vibration 

proof to m i l s t andards withou t 

adverse mechan ism function ing ; 
10,000 line printing capabil ity ; and 

constant paper takeup . Add to this 

a design flexibil ity to meet any 

requ i rement , in any numbe r of 

decades, and you see that General 
Controls has come up with a winner 

for your applicat ion. For full infor­

mation wri te Product Manager, ITT 

General Controls , 801 Allen Avenue , 

Glendale, California 91201. 
~ 

GENERAL CONTROLS ITT 
Circle 168 on reader service card 
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Now solve 
scientific /financial 
problems with one 

calculator 
simultaneously 

The NEW WANG Series 100 
Two complete adding and calculating machines plus four or 
twelve additional storage registers are but a few of the extras 
that ar3 " built-in " to make the Wang Series 100 more than 
just a calculator, in either printing or disp lay versions. 

For engineers and scien tists, the lowest cost calculato r with 
ex, Log.X , trig . and stati stical keys . For budgets. cost analysis 
and all financial work , the essential roundoff keys and standard 
10-key keyboard with implied two decimal entry . 

Our demonstrations are something to see. Phone Mr. Courtney 
today (col lect 617-851-7211) for one in your office , or clip 
the coupon and let us know where and when. 

r- - - - - - - - - - - - - - - - - - - - - - - 1 

I WA NG Laboratories, Inc. Dept E-2 
I 836 North Street, Tewksbury, Mass. 01876 

I I'd like a 100 demonstration in my office. Call me at 

I for a date. 
(phone number) 

: Name~------------~------
I Company I 
I Street I 
I City State Zip ___ I 
L- - - - - - - - - - - - - - - - - - - - - - -.1 

Circle 167 on reader service card 

In electronics ... 
"The more vou know. the 
more monev I can pav vou:· 

For men already working in electron ics, 
here's a new college-level, home-study 
course in Electronics Engineering from CIE. 

Are you missi ng out on good, high­
paying job opportunities because 
your electroni cs knowledge is 
limi ted or out of date? 
Send coupon below for complete information, 
or write : Cleveland Institute of Electronics, 
1776 E. 17th St., Cleveland, Ohio 44114 .- -------- --- --. @ 

I 
I 

CI E Cleveland Institute 
of Electronics 

1776 East 17th Street, Cleveland, Ohio 44114 

I'm interested . Please send me your 44 - page ca talog with details about I Cl E's new advanced course in Electronics Engineering . 

I Name 

I Address 

[please print! 

I City State . . . 
0 Veterans & Servicemen, check here for G.L B1ll mformat1on. 

L; .!,'"::! M= r r::,n•I!,:• :,::v C=il - -

Zip 

--

I 
I 
I 
I 
I 
I 
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How our Variplate™ 
connecting system 

keeps your 
fifty-cent IC's 
from becoming 

Voltage Plane Contact 

Bus Bar Contact 

four-dollar 
headaches. 
IC's don't cost much. Until you 
use them. You can buy, say 20,000 
IC's for the innards of a eompact 
computer, packed in the transistor 
cans, flat packs, or Dual-in-Line 
(DIP) packages, for a unit cost of 
less than fifty cents. 

Great. 
But then you have to connect 

them. 
Not so great. 
Because those 20,000 IC's have 

anywhere from 200,000 to 280,000 
leads waiting to be connected. Fine 
leads. Closely spaced. And, of 
course, you want to pack the IC's 
as densely as possible. So it's really 
no surprise that your in-place cost 
of an IC can climb to $4.00. 

Fortunately, we have a system 
that can keep your in-place cost 
down: the Variplate intercon­
nection system. 

With the Variplate system, you 
can pack those IC's- and all the pc 
boards and other components you 
have-as densely as the application 
demands. You can do it on auto­
mated equipment-and we'll even 
do the wiring for you. 

All the components 
you need. 

The system begins with the base 
plate, a self-supporting structural 
member. It carries the insulatea 
contact modules, accommodates 
secondary components and hard­
ware, and provides for mounting 
to support framework. 

The plate can be a single 
metal sheet that provides a 
ground plane, or it can be a 
sandwich that provides both volt-

Circle 158 on reader service card 

age and 
ground planes 
for common 
bussing. 

For the 
next layer in 
your electronic Feed-thru Bus Terminal 

sandwich, we have all the header 
plates, card-edge receptacles and 
guides, and bushings you're likely 
to require. (For unlikely 
requirements, we'll come up 
with something new.) 

And the connectors. Of course. 
Our own respected Varimate™, 
Varicon™, and Varilok™ connec­
tors, or standard fork-and-blade, 
terminal stud, card-edge, or bus 
strip contacts. Your choice. 

No holes barred. 
We put all these components 

together in any size, any shape, and 
almost any density of package you 
require. Plates can be any size. 
Contacts can be spaced on .100", 
.125", .150", or .200" centers, in 
square or offset grids- on non­
standard configurations where you 
need them. 

What you get is a solid electrical 
and mechanical foundation for your 
electronic network, so precisely 
made that any automated as­
sembly equipment can take 
over from there. 

However. 
You'll save time and money if 

you let us go one step further and 
wire your network for you. Our 
fully automatic Gardner-Denver 
machines prevent rat 's nests, ease 
your check-out and debugging 
procedures. And, of course, if 

Ground Pl ane Coniact 

something 
is not quite 

right, you'll 
know exactly where 

to place the responsibility. 
Altogether, it's quite a 

system. And worth all the 
work we've put into it. 
Because if we can save you 

just a nickel on the cost of 
installing each of your 

20,000 IC's, you can add a thousand 
dollars to your company's profits. 

We're sure we can save you that 
nickel, and more. For more infor­
mation on our Variplate inter­
connecting systems, write us at 

~ 

Elco, Willow Grove Division, 
Willow Grove, Pa. 19090. Elco, 
Huntingdon Division, Huntingdon, 
Pa. 16652. Elco, Pacific Division, 

El Segundo, r;l 
2200 Park Place, L, ~TM 

California 90245. ?" 
El ·COvariplate 
~ Connectors 

Manufacturing in USA, Austra l ia, Belgium , Canada, 

Denmark , Eng land, France, Germany, Israel, and Japan . 

Sales offices throughout the world . 

Send for your 1971 Design Handbook 


