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COlncorde' to pass 
fatigue tests­
by mi'nicomputer 
Pressure loads, as well as 

heating and cooling stresses, 

will be computer controlled 

in test-bed simu lation 

To ensure that Concorde super­
sonic airliners don't develop un­
suspected fatigue failures, mini­
computers will put the plane 
through its paces-on the ground. 
A complete airframe, structurally 
identical to operational Concordes, 
has been' assembled in a special 
laboratory at the Royal Aircraft 
Establishment, Farnborough. Un­
der minicomputer control, a test 
bed will subject the airframe to 
all the loadings that the real air­
craft will have to stand up to in 
service. 

Pressure loads will be applied 
by jacks. Heating and cooling 
loads, which will be much more 
severe on Concorde than on any 
previous civil aircraft, will be ap­
plied by blowing hot and cold air 
over the airframe. Also an artifi­
-cial fuel load will be heated and 
chilled because on the Concorde 
the fuel is used as the main heat 
sink. The loadings will be pro­
gramed to simulate complete 
flights, including taxiing, take-off, 
climb, cruise, descent, landing, and 
ground time, and will allow for 
sudden gusts and the like. 

The test airframe must complete 
at least three times as many 
"flights" as any operational air­
craft. The rig won't be completed 
until next year, so the 3-to-1 ratio 
is only possible by compressing 
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the flight cycle into one hour, 
attenuating the cruise and ground 
time phases, and keeping the rig 
going day and night. 

The loads will be applied, and 
the performance of the rig moni­
tored, through three intercon­
nected Digital Equipment Corp. 
computers. One PDP-8 will control 
the pressure loadings, applied 
through over 100 hydraulic jacks. 
Another, incorporated in an indus­
trial process control loop supplied 
by George Kent Ltd., looks after 
the temperature cycle. The per­
formance of these computers, and 
of the jacks and temperature con­
trollers, is monitored by a PDP-10 
installation, which also feeds a 
data logger and some visual dis­
plays. The three computers are 
further linked through a hardware 
watchdog that checks for proper 
time synchronization and correct 
programs. 

The mode of operation and the 
software to implement it is the job 
of Computer Analysts and Pro­
grammers Ltd. of Reading. Some 
of the software used in the tem­
perature control loop is standard 
George Kent programing, but all 
the rest is specially written be­
cause of the number of checks and 
precautions necessary. If the sys­
tem went wrong-say a jack ap­
plied too much pressure-part of 
the airframe might be damaged, 
which could set the program back 
and delay issue of the certificate 
of airworthiness. 

The PDP-lO checks the load ap­
plied by every jack every 50 milli­
seconds, comparing the actual load 
with the programed load stored on 
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a 256-kiloword disk. If the load is 
outside tight preset tolerance lim­
its, but not outside wider toler­
ances, a teletypewriter prints out 
a continuous warning and if noth­
ing is done the rig shuts down. 
If the load goes suddenly from 
within proper tolerances to outside 
the wide tolerances, the rig shuts 
down within 100 ms. 

This checking operation takes 
up half the operating time of the 
PDP-lO. To make it effective the 
PDP-8 controlling the jacks has to 
respond quickly, and in fact it 
passes on an order to a jack 
within 1 ms. The temperature cy­
cling is less critical and is checked 
every few seconds. In all cases, if 
the checked parameter is not 
within tolerances, the rig shuts 
down. It also shuts down if the 
watchdog unit, specially built by 
DEC, detects out-of-sync or incor­
rect programs. This is a positive 
reassurance system: each com­
puter must send an OK signal to 
the watchdog every second or the 
watchdog shuts the rig down. 

West Germany 

Bipolar memory cell 

points way to tiny RAM 

Bipolar memory cells as small as 
14 mil2 have been made by re­
s'earchers at the International Busi­
ness Machines Corp. laboratories 
in West Germany. The cells, said 
to be smaller by a factor of two 
compared with others developed 
until now, promise 512-bit, random 
access, read/write memory chips 
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measuring only 130 by 130 mils. 
[For other approaches to bipolar 
memories, see pps. 19 and 52.] 

Equally impressive is the oell's 
low dc power dissipation: it con­
sumes only 0.1 mkrowatt in stand­
by. Developed at tJhe company's 
Boeblingen facilities by Siegfried 
K. Wiedmann and Horst H . Berger, 
tlhe new IBM devioe was discussed 
at the International Solid State Cir­
cuits Conference held in Philadel­
phia last month. 

Practical applications for the new 
storage cell are still some time 
away. But the IBM researchers are 
experimenting with a two-by-three­
bit ar·ray and also with simulated 
16-by-32-bit arrays , for which an 
access time of 30 nanoseconds has 
been achieved when individual 
cells are powered by about 0.5 
milliwatt. The planned 512-bit 
memory will be powered by 150 
mW and will have access and cycle 
times of less than 100 and 200 ns , 
respectively. 

Tlhe key to the cell's small size 
is a new approach to integrating 
its individual transistor structures. 
Instead of providing separate iso­
la tion pockets for each transistor, 
the IBM men use one-directional 
isolation beds that run as strips 
across the cell surface from one 
edge to ,the other. These b eds also 
are used as connections b etween 
cells in the word rows. Further­
more, the b eds constitute part of 
the structure of the various semi­
conductor devices on the cell. 

From an equivalent-circuits 
point of view, the cell breaks down 
into two multicollector pnp tran­
sis,tors serving as current sour·ce 
load devices, two npn transistors 
that form a flip-flop circuit, and 
another pair of npn transistors for 
decoupling. One n-type isolation 
bed is used as a common collector 
for the inversely operated flip-flop 
transistors. That b ed also serves 
as the common word line. Another 
n-type iso'lation bed provides a 
common base for the pnp load 
h'ansis tors and serves as a com­
mon collector for the npn de­
coupling transistors. The bases of 
these transistors are merged with 
the collectors of the pnp load tran-

sistors. Thus, there's only one addi­
tional n ... plus region required to 
complete the decoupling transistors 
and only one p ..,type emitter for the 
p-collectors of adjacent cells in a 
bit column. 

The small standby power dissipa­
tion comes from the use of switch­
able cons,tant-'current sources-the 
two pnp transistors-acting as load 
devices instead of collector load 
resistors. Because of the inherently 
high internal resistance of tJhe cur­
rent sources, stability is obtained 
down to currents a,t which .the cur­
rent gain of the flip-flop becomes 
unity. Typically, that occurs at cur­
rents of a few nanoamperes . 

In fabricating their memory cell, 
Wiedmann and Berger used stand­
ard 6-micron epitaxial layer proc­
esses . The metal interconnections 
that make up .the bi,t columns have 
a line width of 0.4 mil. The spac­
ing 'between lines is a minimum of 
0.2 mil. Single-layer metalization 
is used without special crossun­
ders. 

Test unit simpli f ies 

fm tuner check-out 

For radio engineers , one of the 
most time-consuming jobs is a com­
plete checkout of fm tuner opera­
tion. Two qualified technicians can 
easily work several hours finding 
out how well a tuner performs un­
der the large-signal interference 
conditions-such as intermodula­
tion, spurious transmitter pulses, or 
cross modulation-that are increas­
ing as short-wave bands become 
more crowded and radio stations 
more powerful. What's more, 
proper testing requires quite an 
array of equipment. Evaluating 
cross modulation alone takes three 
tes t transmitters and a lot of meas­
uring gear. 

To cut test time and minimize 
equipment needs , AEG-Telefunken 
engineers Heinz Hinderle and Wal­
ter Beckenbach developed a proce­
dure that can evaluate an fm tuner 
in 15 minutes. The method pro­
vides a comprehenSive and exact 
evaluation of all possible inter­
ference effects by means of a sim-

pIe test unit, an X-Y recorder, and 
a few interconnecting leads. 

In their technique, large-signal 
interference pulses are applied to 
the tuner input together with a 
spectrum of smaller, equal-ampli­
tude tes t Signals, which are dis­
tributed across the tuner's fre­
quency range-typically from 87.5 
to 104 megahertz. The signals can 
be spaced 100 to 300 kilohertz 
apart to correspond with band­
width or channel distance. For 
identification, the tes t signal spec­
trum is modulated by a 13-kHz 
pilot tone. 

The test unit's evaluation cir­
cuitry, which is connected to the 
tuner's fm demodulator, determines 
how much these signals are dis­
torted or suppressed by the inter­
ference pulses. The evaluation 
circuit has two channels. One is 
made up of a high-pass filter, a 
phase-shifter, and a synchronous 
demodulator and is designed to 
determine the absence or the pres­
ence of the pilot tone. This checks 
whether the tes t signal is sup­
pressed or not. The other channel, 
consisting of a low-pass filter, an 
amplifier, and a rectifier, deter­
mines whether the tuner's receiver 
channel is affected by cross-modu­
lation or other types of large-scale 
interference, such as spurious 
transmitter pulses, signal-to-noise 
increase, or intermodulation. 

The output of the tester is then 
fed to the X-Y recorder. It displays 
the frequency distribution and the 
amplitude of the interference 
pulses, the amplitude of the tes t 
pulses, and the tuner's signal-to­
noise ratio . The interference effects 
are always referenced to the tuner 
input, which means that the test 
results are independent of varia­
tions in amplification or of the lim­
iting effects within the tuner's 
circuitry. 

The method has applications far 
beyond those connected with in­
terference checks. Because of the 
high frequency stability of the 
unit's quartz-stabilized spectrum 
generator, the AEG-Telefunken 
multisignal tcst method can b e 
used for scale calibrations and for 
determining frequency setting ac-
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curacies. Furthermore, the tes ter is 
good for determining the tuner's 
amplification by means of the con­
stant-amplitude tes t signals. Still 
another application is checking the 
tuner 's absolute sensitivity over its 
whole frequency range. 

France 

Static switch may speed 

data transmission 

In the race to transmit computer 
data at higher and higher speeds, 
transmission line technology has 
sprinted ahead while the equally 
important switching relay develop­
ment has jogged along at a more 
leisurely pace. 

But the tortoise is catching up. 
A new French static electronic re­
lay is so fas t and sensitive that it 
outdistances not only all other re­
lays but also the fastes t transmis­
sion systems now known. With a 
rise time of 1 microsecond, it is 
1,000 times faster than the best 
reed relays and around 500 times 
faster than other top quality static 
relays. And unlike other static 
units , it can switch ac and dc. 

The French relay can switch up 
to 100 watts , versus 10 W for reed 
relays and 2 W for other static re­
lays. It is sensitive to a current of 
less than 20 milliwatts , compared 
with a 100-mW minimum for most 
other relays. It can be used with 
data transmission systems of 100,-
000 bands. 

"We're going to kill the reed re­
lays ," boasts Maurice Pilato, the 
independent French inventor who 
developed the new unit. Pilato has 
sold manufacturing rights to Tech­
nimatic, a French affiliate of Gard­
ner-Denver, which has built proto­
types of several models and hopes 
to b egin production in a few 
months. A basic model will sell for 
around $100. Pilato predicts a 
French market of from 100,000 to 
200,000 relays a year, "and the 
American potential is enormous," 
he says. 

The innards of the new relay are 
still largely secret pending patent 
approvals. But Pilato says his prob-
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lem was to find a series trigger not 
needing an auxiliary power supply, 
as do standard des igns like the 
Schmidt trigger. Pilato's approach 
is composed of bipolar transistors, 
but he says tunnel diodes would 
also do the job. The rise time of 
his trigger can be held to well 
under 1 microsecond. The fre­
quency produced can be from sev­
eral megahertz to several hundred 
megahertz. 

When oscillation starts, the de 
power that reaches the base and 
emitter inputs of a power transis­
tor saturates the transistor, lower­
ing resistance to less than 2 ohms. 
The transistor thus acts virtually 
like a mechanical contact. 

The contact breaking power of 
this basic relay is around 6 W. 
Adding an auxiliary unit composed 
of a power transistor and a heat 
radiator ups the switching power 
to 100 W. Switching efficiency of 
98% at 100 W is claimed, and it 
is still better at lower wattage. 

Another attachment lets the re­
lay switch ac power. The design 
of this unit is top secret: Pilato 
refuses to say more than that it 
contains "a mixture of semiconduc­
tors." The ac and the 100-w at­
tachments are expected to sell for 
around $5 each. 

The new relay should b e useful 
in space applications b ecause of its 
low power needs. CNET, France's 
space agency, is interested in the 
relays and may be an early cus­
tomer. 

Japan 

Fujitsu 's big computer grows 

again , thanks to plated wi re 

Japan's only independent computer 
maker, Fujitsu Ltd. , has upgraded 
its series 230 model 75 computer, 
which already was the largest com­
mercial computer offered by a J ap­
anese firm. Now expected to have 
about six times the capacity of the 
current top-of-the-line model 60, 
double the previously announced 
power, the model 75 owes its in­
creased capability to faster ECL cir­
cuits and a faster memory-which 

To the wire. Two models in Fujitsu's 
new computer line-up feature plated­
wire memories, one of which boasts 
a l-million-word capacity. 

includes a large-scale plated-wire 
memory and a fast bipolar buffer 
memory. Fujitsu expects to have 
the first machine, for use within the 
company, completed b y the fall of 
1972, with deliveries to start early 
in 1973. 

The first large-scale Japanese 
computer to use a plated-wire 
memory, it will boast a I-million­
word main memory with an access 
time of 1 microsecond for two 
words of 36 bits each . An extremely 
fast memory is a must to get high 
throughput from an array proces­
sor, which is offered as an option 
for technical problems, because the 
array processor does not use a 
buffer memory. The array processor 
will increase the model 75's speed, 
compared with model 60, by 25 to 
30 times when used on problems 
for which it is applicable-and per­
haps 40 to 50 times if there are 
groups of zeroes in the matrixes 
being processed. The bipolar buffer 
memory has a cycle time of 90 
nanoseconds and an access time 
of 45 ns per two words. It has a 
capacity of 4,000 36-bit words. 

Fujitsu also announced that it is 
offering two new versions of its 
model 45, the largest model of its 
small and medium series. Capa­
bility of largest model 45 will over­
lap that of model 60, but the new 
versions will provide upward com­
patibility for Fujitsu's current 
small-computer users ; the machine 
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languages of the model 45 and 60 
are different. 

Fujitsu's new model 45S intro­
duces a simplified version that only 
operates in single-processor config­
uration and costs about 30% less 
than its dual-processor forerunner. 
It has a 512-kilobyte memory with 
a cycle time of 0.7 microsecond for 
two bytes. The model 45D is for 
users who need a growth version. It 
is a multiprocessor machine, with a 
capacity about three times that of 
the simplified version. It features a 
I-million-byte wire memory with a 
cycle time of 0.55 microsecond for 
two bytes. 

The wire memories to be used 
are an unwoven type developed 
and manufactured by Fujitsu itself. 
The cost comes out to perhaps 0.7 
ccnt per bit. Fujitsu's calculations 
show that memory cores are less 
expensive than wire at low speeds. 
For high-speed memory, the price 
is less expensive for cores when 
memory capacity is small. But as 
memory capacity increases, the 
prices of the two cross. 

The actual wire portions of the 
memories for the models 75 and 
45D are similar, although the model 
45's memory is faster for two 
reasons: it is a smaller memory, 
only 1 million bytes rather than 1 
million words of 36 characters, and 
it pays to spend more money on its 
peripheral circuits because there is 
no buffer memory. 

Color TV for PAL nations 

gets around German patents 

Patents, even those related to de­
funct projects, are money in the 
bank. Figuring that it's time to 
cash in on some patents it received 
for work on a single-gun color TV 
tube, the General Corp. of Japan 
plans to make a PAL color set that 
does not infringe on AEG-Tele­
funken's patents. 

General plans to start mass pro­
ducing a 12-inch color set in June 
and expects to be able to start sales 
in England in August at a price 
competitive with Sony's recently 
announced color TV [Electronics, 
Feb. 15, p. 149 or 3EJ. It will also 

Electronic stopwatch. Quartz crystal 
controlled and fitted with light­
emitting diodes for read-out, Seiko 
stopwatch can time intervals down 
to 0.01 second. Rechargeable, built-in 
batteries allow one hour of operation 
with display on and three hours with 
it off . Auxiliary battery pack allows 
10-hour operation. Cast aluminum case 
is sealed to keep out elements. Unit 
keeps accuracy from -20 to +85°C. 

build larger PAL sets, and sell them 
in other PAL-broadcast countries. 

England was selected as the ini­
tial target because it is, after West 
Germany, the main lnarket for PAL 
color. Then, too, spurious radiation 
and other standards are not as 
severe in England as in Ger­
many. Also, General probably shied 
at challenging AEG-Telefunken di­
rectly in its home market initially. 

The PAL color signal differs from 
the NTSC signal used in the U.S. 
in two basic characteristics. The 
first is the use of red-minus-Iumi­
nance and blue-minus-Iuminance 
color difference signals to modulate 
the quadrature-phase chroma sub­
carriers rather than the complex 
I and Q signals used in the U.S. 

The second basic difference is 
that the phase of the red-minus­
luminance signal is shifted 1800 

for alternate horizontal lines. This 
phase inversion permits cancella­
tion of phase errors in transmission, 

because after demodulation such 
phase shifts have opposite signs 
for alternate lines. This error cor­
rection mechanism is not available 
for the blue-minus-Iuminance sig­
nal, but phase errors in that signal 
have lower visibility, and small 
errors do not visibly degrade the 
received picture. 

To demodulate the quadrature­
phase color subcarriers, reference 
signals for synchronous detection 
are needed. These signals are 
rather simple to produce in the 
NTSC receiver, hut their generation 
is more complex in the PAL re­
ceiver; the reference signal for 
the red-minus-Iuminance sub carrier 
must change phase by 1800 for 
alternate lines. AEG-Telefunken de­
veloped switching circuits for this 
purpose and protected them with 
an elaborate array of patents. 

In the line-sequential color re­
ceiver that General, then called 
Yaou Electric Co., developed in 
1965, a very similar requirement 
existed. In that set [Electronics, 
May 21, 1965, p . 81J it was neces­
sary to demodulate the chroma sub­
carrier on three separate color 
axes, corresponding to the three 
primary colors, in sequence. Com­
pany engineers developed a method 
of obtaining the proper sequential 
phase shift using only a single off­
set subcarrier oscillator and a phase 
modulator, with no switching cir­
cuits. The frequency of the refer­
ence oscillator is offset above the 
subcarrier frequency by one-third 
the horizontal frequency, so that 
it advances in phase by the re­
quired amount between successive 
lines; phase modulation is used to 
keep the phase of the oscillator 
constant during each line period. 

A similar method can be used 
to obtain the proper reference 
phase for demodulating the PAL 
signal without using the switching 
circuits that would infringe on 
AEG-Telefunken patents. The sub­
carrier oscillator is offset above the 
subcarrier frequency by one-half 
the horizontal frequency for an ad­
vance of 1800

, and the modulator 
keeps phase constant, resulting in 
the required inversion of phase on 
alternate lines. 
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Learn 
new applieations 

for eleetronies 
in JIIedieine 

• Attend technical sessions 
• See exhibits and demonstrations 
• Participate in workshops 

The 3rd National Conference and Exposition 
on Electronics in Medicine, presented by 
McGraw-Hili publications-ELECTRONICS, 
MEDICAL WORLD NEWS, MODERN HOSPI­
TAL, and POSTGRADUATE MEDICINE -
will be held April 13-14-15, 1971 , at the 
Sheraton-Boston Hotel , Boston. The techn ical 
program will feature experts in the field of 
hospital equipment and automation, com­
puters in medicine, patient monitoring , 
prosthetic devices, thermography, 
plethysmography, cardiac screening , multi­
phasic screening, and other pertinent 
applications. Six workshop sessions will be 
lead by specialists who will invite active 
participation by conference attendees. New 
medical electronics instrumentation and 
support equipment will be featured in the 
exposition that accompanies the technical 
program. Pre-registrants may use the 
following form to avail themselves of the 
special advance registration rate. 

REGISTER NOW - SAVE $35! 
Advance registration fee: $165 
Registration at conference: $200 
(includes all sessions, exhibits, two luncheons, 
reception and a digest of technical papers when 
published). Mail this form along with your check to: 
Donald Christiansen 
Conference Chairman 
Electronics in Medicine 
330 West 42nd St., New York, New York 10036 
A block of rooms is being held at the 
Sheraton-Boston Hotel for registrants. Make your 
reservations directly with the hotel , identifying 
yourself as a Conference attendee. 

r---------------------------
Advance Registration Form EL 

3rd N ational Conference & Exposition 
on Electronics in Medicine 
April 13-1 4-15, 1971 

o Please pre-register me for meeti ngs, work sessions, 
and exhibits. My check fo r $165 is enclosed. 

o I cannot attend the full conference but plan to visit 
the exhibits. Fee: none for qualified registrants. 
Please pre-register me for 

fi rst day 0 
second day 0 

th ird day 0 
all three days 0 

Name ___________ Title ____ _ 

Company or Hospital ___________ _ 

I Address _______________ _ 

I City State Zip, __ _ L __________________________ _ 
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Circle 117 on reader service card 

To pinpoint a 
cosmopolitan Texas 

location convenient to 
R&D capabilities, 
brainpower and 
productive labor: 

ASK INSTA-SITE 
The answers to speci fic Texas plant location 

quest ions and impartial s ite se lections are 
instantly available from the nation's most com­
prehensive industrial computer program. Write 
or call for detail ed Insta-Site information and 
your free copy of the Texas Fact Book. 

TEXAS INDUSTRIAL COMMISSION 
Capitol Station - Box 12728-E 
Austin, Texas 78711- 512/ 475-4331 

Circle 107 on reader service card 0 1 
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Handy & Harman has been 
refining its own scrap for a 
century. We know how to extract 
the last pennyweight of value , 
We have the equipment and the 
techniques to produce maximum 
value , Interested? We have some 
literature that tells the whole 
story. from finding the scrap to 
getting the check, Use the 
coupon, 

Please send your booklet about 
precious metal scrap, 

Name ____ _ ________ _ 

Title 

Company 

Address _ __________ _ 

City ____________ _ 

State Zip ___ _ 

HANDY & HARMAN KJ 
850 Third Ave nue. Dept. El16. 
New York. N,Y, 10022 
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How to make 
42 intricate connections, 

no hands. 

Could a clad metal reduce 
your brazing/soldering costs? 

Look closely at the illustrated procedure 
on the right, in which an integrated cir­
cuit (MaS/ LSI) gets packaged with 42 
leads. Observe that at no time does a 
hand appear to gingerly place a delicate 
(.003" thick) brazing alloy preform. 

42 connections are made, all of a piece, 
with a clad metal. Silver solder is clad as 
continuous stripes in the base metal. 

Devices get smaller; labor costs get 
larger. The hand-to-hand combat of in­
tricate fastening is costly in time and re­
liability. 

Clad metals strive for simplicity. Handy 
& Harman will sell you the clad metal you 
want and buy back the scrap. What you 
do in the interim is your business. 

(Marketing the clad metals-we call them 
Bimets, a registered trademark-of course 
encourages us to offer as much engi­
neering assistance as you require.) 

You can seek simplicity through Bimets 
in several ways. Handling solder or braz­
ing alloy in clad metal form allows almost 
carefree positioning of lead matchups; 
heat accomplishes the bond. It is also 
simpler to lay silver into strips of base 
metal, and stamp out intricate electrical 
contacts, with silver consumed only at 
those points where it must do work. You 
eliminate a lot of assembly and fastening 
costs. 

This is the technology of clad metals. 
Handy & Harman , in precious metals for 
more than a century, in brazing since 
there was brazing, is now in clad metals. 
It seemed logical. We are prepared to 
work with many metals and alloys, in 
many strip (and wire) configurations. If 
the costs of fabrication in your operation 
need reducing perhaps a Bimet is the 
way. Just ask us. 

Naturally, you'll ask Handy & Harman 
how clad metals could be used for 

Applicalion : ____________________________ _ 

Name __________________ Tille __________ _ 

Company _____________________________ _ 

Address ______________________________ _ 

Cily _______________________________ _ 

Slale __________________ Zip ___________ _ 

NICKEL 
ALI-OY 

~ 

STARTING WITH OUR BlMEr, 

2 

(21 
L£AP$ 
ON eACH 
SJf)E) 

STAMP OUT THe. LEAf) FRAME 

4 

WE. BUY mE SCRAP 

A CLAD MeTAL AFFixes 
THIS­
roo 

..• ASSEMBLE, HEAT. .• 

•. . AN!) TRIM 
( WE SUY THAr SCRAP, roo) 

Send to : Handy -& Harman, 850 Third Avenue, Dept. EL 68, New York, N.Y. 10022 ~ 
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CD 

3A Sensitive Gate 

TRIAC's 
for Ie Drivers 
50-600V, 3mA 
all quadrant gating 

6,10,15,25,30 & 40A 

TRIAC's 
4A to 35A 

SCR's 
200,uA to 25mA gates 

For motor, heating, 
cooling and lighting 
controls and 
special applications 

A complete line of oxide-glass 
passivated devices. Triacs, 
6 to 40A., 50 to 800V. 3A 
sensitive gate Triacs, 3mA 
and 10mA(I G,) . SCR's, 4A, 200,uA 
(l G') to 35A, 25mA(IG,). 
Compatible 32V Oiacs available 
in 00-7 package. 

Triac 's and SCR's interchang­
able with other industry types. 
Write for cross-reference and 
data sheets. 

IMMEDIATE 
DELIVERY 
IN GLASS-PASSIVATED CHIP 
OR IN STANDARD PACKAGES 

fi)--- --
HUTSON INDUSTRIES 
2019 W . VALLE Y VIEW LANE 
DALLAS , TEXAS 75234 (214) 241-3511 
TWX 910-860-5537 
Also Available From : 
BODELlE COMPANY, Chicago, III. 
31 2/468·1016 • INTERMARK ELECTRONICS, 
Newport Beach, Cal. , 714 / 540·1322 • 
THOR ELECTRONICS, Elizabeth. N.J . , 
201 / 354·2420 
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Tolerance 

SCHAUER 
1-Watt 

ZENERS 

Kit contains a 51-piece assortment 
of SCHAUER 1 % tolerance 1-watt 
zeners covering the voltage range 
of 2.7 to 16.0. Three diodes of each 
voltage packaged in reusable poly 
bags. Stored in a handy file box. 
Contact your distributor or order 
direct. 

A $54.57 value for 

ONLY S24QQ 
Semiconductor Division 

SCHAUER 
Manufacturing Corp. 

4514 Alpine Ave. Cincinnati, Ohio 45242 
Telephone: 513/791-3030 
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