






































































































































































































































































































Electronics Abroad 

INPUT 
SIGNAL 

CLOCK 
PERIOD 

3- STAGE RING COUNTER 

OUTPUT 
SIGNAL 

Delay in store. Metal oxide semiconductor transistors switch 
capacitors, in turn, onto input and operational amplifier under 
control of ring counter. Except for ring counter, all components 
are on the same substrate. 

uses a varying sampling speed. His 
capacitor bank is made up of three 
1,000-picofarad tantalum thin-film 
capacitors and his sampling setup 
consists of a Plessey ML 157 
six-transistor MOS monolithic 1c, two 
switching transistors for each ca­
pacitor. One switch connects the 
capacitor to the input signal; the 
other connects it to a high-imped­
ance readout amplifier-a Fairchild 
µ.L 709C op amp-common to all 
three capacitors. 

The transistors are gated on in 
pairs under control of a three-stage 
ring counter, feeding a sampling 
signal into one capacitor while read­
ing out the stored charge on an­
other. It's the ring counter's speed 
that sets the maximum delay-two 
sampling periods. The minimum de­
lay depends on the switching speed 
of the MOS transistors. Galpin's 
three-capacitor circuit, with eve1y­
thing but the ring counter laid 
down on a substrate 1-inch square, 
operates at frequencies up to 6 
kilohertz and can handle signal lev­
els from 6 microvolts to 2 volts . 

The lineup. For the electronically 
steerable antenna, intended even­
tually for use on sonar sets, Galpin 
paired a dozen of his thin-film de­
lay networks with a dozen antenna 
elements. A signal coming toward 
the antenna at an angle, then, hits 
the first element slightly before the 
second and so on down the line. 
Thus, if the time delay set into the 
networks matches the delay be­
tween the signal's arriving at ad­
jacent antenna elements, the signal 
increments will all appear at the 
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output simultaneously as a strong 
pulse regardless of the frequency. 
If the delays don't match, the pulse 
will be weak. 

The direction at which the an­
tenna is "pointed" is set simply by 
adjusting the speed of the ring 
counter. This is done by means of 
a potentiometer linked to a voltage­
controlled timing generator. The 
potentiometer, which gives a direct 
readout of the antenna "position," 
also controls Mos switches that re­
verse the sequence of delay-line 
connections. This is necessary to 
handle steering in two quadrants; 
after the sweep passes through the 
plane perpendicular to the array, 
the end of the array becomes 
the far end. 

Galpin's delays also point to low­
cost transversal filters, which are 
increasingly being used in high­
speed data transmission systems 
where waveforms must be trans­
mitted with little distortion. Con­
ventional transversal filters are 
made up of delay-line segments 
with fixed inductance and capaci­
tance. With fixed elements, a filter 
is tailored for a specific application; 
one made up of adjustable thin-film 
networks would be versatile. 

Computer combine 
About three years after the Wilson 
government started pressing hard 
for it, Britain has a strong computer 
company that consolidates pro­
ducers of business-scientific ma­
chines. 

The new company, International 
Computers Ltd., should be in busi­
ness by mid-July. It will start with 
sales and leasing revenue of about 
$210 million a year, making it by 
far the largest non-U.S. computer 
maker and putting it in the same 
financial class as the Control Data 
Corp., whose revenue last year was 
$245 million. But like everyone 
else in the computer business, the 
merged British company is dwarfed 
by the International Business Ma­
chines Corp., whose 1967 revenue 
topped $5 billion. 

Well-fixed. International Com­
puters, however, will have the edge 
over in the British market. The 
company's majority stockholder, In­
ternational Computers & Tabulators 
Ltd., was running neck-and-neck 
with IBM before its merger agree­
ment last month with the English 
Electric Co., the Plessey Co., and 
the government. Added to 1cr's 
share of about 40%, English Elec­
tric's computer business will give 
the merged company more than 
half of the British market. 

lcT has a 53.5% holding in Inter­
national Computers and at first it 
will probably account for 80% of 
the new firm's revenue. English 
Electric, just getting into volume 
production of its Series 4 machines, 
will hand over the assets of its bus­
iness-computer subsidiary in return 
for an 18% share. Plesscy, too, has 
18% of the equity, for which it will 
pay cash. The prime mover in the 
merger-the government-will buy 
a 10.5% holding with cash. 

New line. The new company \Vil! 

have assets of about $240 million 
and the plus of a $32 million grant 
from the government to develop a 
new generation of computers by the 
mid-70's. Until then, International 
Computers will handle both 1cr's 
1900 and English Electric's Series 4 
lines. 

Plessey, which entered the merger 
negotiations late, makes no business 
or scientific computers although it 
does produce memories. But Ples­
sey figures the coming thing is a 
marriage of computers and its main 
business, communications. Interna­
tional Computers and Plessey, in 
fact, will form another company to 
do advanced research involving 
both fields. 
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East Germany 

New stage for stars 
A new planetarium projector prom­
ises to take the neck-twisting out of 
star-gazing. 

The unit, which is smaller, less 
costly, and more versatile than ex­
isting types, has been developed 
by VEB Carl Zeiss Jena, an East 
German maker of optical equip­
ment. The company figures med­
ium-size cities that haven't been 
able to afford planetariums should 
provide a sizable market for the 
new device. 

Electronics helps make it cheaper 
to put the stars on stage, partly by 
doing away with the need for oper­
ator-lecturers. Digital techniques 
control the movement of the instru­
ment and its component projectors; 
a taped lecture is synchronized with 
punched-tape equipment. 

View from space. The device, 
demonstrated at this year's Leipzig 
spring fair in East Germany, can 
also show the skies as seen by a 
man in space, a feature that points 
to use in the training of space 
pilots and future moon travelers. 
Space flight at any orbital inclina­
tion can be simulated. 

The projector is about half the 
size of the equipment at New York's 
Hayden or Chicago's Adler plane­
tariums. It's priced at $150,000; the 
big ones cost about $240,000. It's 
designed to be installed in theaters 
with domes of 30 to 48 feet in diam­
eter, compared with the usual range 
of 40 to 75 feet. 

The instrument can make neck­
twisting unnecessary by moving in­
teresting celestial scenes in front 
of the audience. It can show solar 
and lunar eclipses; Zeiss Jena's ear­
lier models require an auxiliary pro­
jector to do this. It's also possible 
to project man-made satellites and 
to show their speed and position. 

Moving around. The punched 
tape contains number-coded com­
mands for moving the instrument 
about its axes and switching on 
projectors and motors. Each incre­
mental movement corresponds to a 
certain number combination. The 
control accuracy is 0.1°. 
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The punched-tape reader con­
trols a rotary selector store unit 
that forms a rotary switch matrix 
for projector and motor control and 
preselects instrument movement 
control. 

Since the planets, stars, and other 
celestial bodies change position 
from day to day, the program on 
the tape must be continually cor­
rected. To make the program valid 
for as long as a month, position 
correction factors are fed to an aux-

Cut-rate sky. New planetarium uses 
electronics to reduce costs and 
ensure accuracy of show. 

iliary store unit by hand from the 
control desk. The momentary posi­
tion of that store and of the elec­
tronic counters can be read at the 
control desk on cold-cathode indi­
cator tubes. 

France 

Show time 
French components makers were 
showing signs of confidence as 
they prepared for the April 1 open· 
ing of the 11th Salon International 
des Composants Electroniques in 
Paris. The mood was in sharp con­
trast to the gloom of last year, 
when tl1e Gallic hosts were clamor­
ing for a halt to U.S. inroads. 

Altl1ough they didn't get what 
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they wanted from the de Gaulle 
government-a crackdown on U.S. 
plant investments in France-tl1e 
rush has slowed just the same. 
One reason: most of the major 
U.S. electrnnics firms have already 
moved into the European Eco­
nomic Community, if not into 
France itself. Adding to tl1e French 
attitude is the feeling among ex­
ecutives that U.S. technology 
doesn't pose the same threat as it 
did before. 

Says Henri Lerognon, head of 
the components division at CSF­
Compagnie Generale de Tele­
graphie sans Fil: "There was a tin1e 
when year after year you found 
new things. I don't think we will 
this year. There has been a stabili­
zation of technology. Large-scale 
integration is the only important 
new innovation, and that's only a 
refinement of a technology avail­
able to all of us." 

Catching up. Like many other 
executives in tl1e French compo­
nents industry, Lerognon figures 
this year's show will find U.S. com­
panies having at best a small lead 
in technology over their European 
competitors. All the big French 
semiconductor firms, he claims, can 
make enough integrated circuits to 
satisfy the European market. 
Lerognon admits, though, that the 
French firms still lag far behind 
U.S. companies in production capa­
city. 

Large-scale integration, he feels, 
is just around the corner in France. 
Compagnie Generale de Semicon­
ducteurs (Cosem), a csF subsid­
iary, will start pilot runs of circuits 
having from 200 to 500 elements 
on each chip-medium-scale inte­
gration-late this year, and then 
move up to LSI. 

Bolstered. More or less reassured 
by tl1e fast-narrowing technology 
gap, French companies are getting 
a new feeling of security from the 
rash of mergers in the components 
industry over the past year. 

These have brought togetl1er the 
industry's heavyweights. The 
largely autonomous French compo­
nents subsidiary of Philips' Gloe­
ilampenfabrieken, RTC-La Radio­
technique-Coprin1, has joined 
forces with Compelec, the compo­
nents producing subsidiary of 
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LOOKING AHEAD 
The Papers of 

DAVID SARNOFF 
313 pages, 7 x 10, 
52 illustrations. 

$9.95 at all 
bookstores 

t:> Karsh, Ottawa 

A History of 
Modern 

Electronics 
Co1n1nunications 

by one of its 
Greatest Pioneers 

This engrossing chronicle is told 
by the man who is responsible for 
much of its tremendous growth and 
its impac t on our li\'es-David 
Sarnoff. It is an outstanding collec­
tion of his writings, predictions, and 
personal experiences described in 
hi s own words. This fir s thand 
account tells how Sarnoff turned 
visionary concepts into technical 
realities, beginning with the idea of 
bringing music by radio into the 
American home . . . through the 
establishment of the first national 
broadcasting network . . . to the 
development of color television and 
new uses for communications in the 
Space Age. 

In LOOKING AHEAD you will 
see Sarnoff both as a history-making 
innoYator and a far-sighted execu­
tive. 

-:G~:.;~::-:.~D~;-~:;--1-
330 West 42nd St., New York, N.Y. 10036 • 

Please send me LOOKING AHEAD, the papers 
of DAVID SARNOFF for 10 days free exami· 
nation. In 10 days I will remit $9.95 plus a 
few cents for delivery costs and local tax, 
if any, or return book postpaid. 

Name (print) 

Address 

City State Zip Code 

23·L·41 

----------------~ 
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Compagnie Generale d'Electricite 
-tl1e country's largest electrical­
electronics combine. 

And Cosem shortly will absorb 
the Societe Europeenne des Semi­
conducteurs (Sesco). The merger 
will be just one of tl1e many in the 
offing when the parent companies 
of Cosem and Sesco, csF an<l 
Compagnie Fran9aise Thomson 
Houston-Hotchkiss Brandt, stitch 
togetl10r their operations [Electron­
ics, Dec. 25, 1967, p. 77]. 

Also bolstering the confidence of 
French components makers are the 
government programs to develop 
independent computer and semi­
conductor industries. Lerognon 
says it is government support un­
der the "Plan Calcul" -tl1e com­
puter plan-that has made it pos­
sible for Cosem to develop IC 

packages for the third-generation 
computer tl1e French hope to have 
ready this year. 

Sweden 

Flight physicals 
One of the most sophisticated com­
puterized test sets ever built for 
a military plane will be put through 
its paces tl1is spring with a proto­
type of tl1e Saab 37 Viggen. The 
double-delta combat aircraft for 
Sweden's air force is now on the 
production line. 

The test set can automatically 
run through 1,500 performance 

checks of the Viggen's integrated 
electronics in a few hours; manual 
tests would take several days. 

For the autopilot alone, Saab 
AB engineers say, a full manual 
checkout would take three to five 
days. Saab believes it will be able 
to program tl1e computer that con­
trols the automatic tester to run 
through about 500 key checks in 
less than an hour. Checkouts on 
the Viggen's predecessor took so 
long that the air force decided the 
new plane would need integrated 
electronics systems and the com­
puterized test set. 

Reporting on the tester last week 
at an aerospace instrumentation 
symposium in England, Per Hell­
man of Saab's flight-line test office 
said tl1e checkout sequence pro­
gram had been almost entirely veri­
fied on a test rig of the Viggen 
electronics systems. 

Double duty. Saab's systems 
men decided to put the Viggen's 
airborne computer to work in tl1e 
checkout. The computer, whose 
program has 7,000 words of 28 bits, 
controls all the electronics systems 
in the aircraft and supervises the 
flight-line checkout as well. 

For the comprehensive testing at 
first-echelon level, the checkout 
equipment's computer works with 
the one on tl1e plane. The ground 
computer, developed by Telefonak­
tiebolaget L. M. Ericsson, is an 
asychronous serial machine with a 
memory cycle time of 6 microsec­
onds and a core' memory of 4,096 
words of 17 bits. 

Ericsson also supplies the equip-

Master module. Automatic test equipment for Saab 37 Viggen is built 
about this computer developed by L.M. Ericsson. 
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ment that generates widely used 
electrical test signals. Special sig­
nals, such as radar target simula­
tors, come from adapter units de­
veloped to Saab specifications by 
the suppliers of the systems they're 
applied to. 

Fault finder. The test sequence, 
on magnetic tape, advances au­
tomatically, shifting to a trouble­
shooting mode whenever a 
test-point check shows there's 
something awry. Two operators are 
needed, one in the test huck and 
one in the cockpit, largely to feed 
in readings from the head-up dis­
play. The operators get involved in 
only 10% of the tests, but these 
checks take up about half the total 
time involved. 

Japan 

Back to back 

Fujitsu Ltd. has promoted Japan to 
the big leagues of data processing. 

The company last month com­
pleted its first Facom 230-60 model, 
the largest commercial computer 
yet built by a Japanese firm and the 
only one designed in the country so 
far for multiprocessing with two 
main central processors back-to­
back. 

The new computer, whose price 
ranges from $1.25 million to $5.5 
million, is in much the same class 
as mM's 360/67, also a multiproc­
essing machine. Add time of the 
Facom 230-60 (Facom is an ac­
ronym for Fujitsu automatic com­
puter) central processor is 1.26 
microseconds for fixed-point calcu­
lations, compared to 1.3 µ,s for the 
360/67. The 230-60 has a memory 
cycle time of 0.92 µ,s; the figure for 
the 360/67 is 0.75 µ,s. As many as 
18 main data channels can operate 
simultaneously. 

Ready to roll. Fujitsu used com­
puter-aided design techniques ex­
tensively when it developed the 
huge machine and the company's 
engineers say that largely for that 
reason the computer was debugged 
in less than a week. The computer 
uses something like 20,000 transis­
tor-transistor logic circuits pro-
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0.01 Hz to 1 MHz 

1967 
$550 

Model 4100 ~- • ~ 
-------

10 Hz to 10 MHz II 
1968 ,L~-
$350 ~~~~Ll 

Model 4200: The newest addition to the 
family of K-H Quality Oscillators. 

The 10 Hz to 10 MHz Model 4200, the newest (and lowest cost) 
member of the new family of Krohn-Hite all solid-state oscillators, 
performs as well as or better than competitive units costing as 
much as $250 more! This proves that Krohn-Hite quality instru­
ments do not necessarily have a high price tag. 

Here's a general purpose oscillator that spans 10 Hz to 10 
MHz with a frequency response so flat that a panel meter isn't 
necessary. Add to that - the half-watt output is available all the 
way to 10 MHz! That's not all - the amplitude stability is better 
than 0.1%/20 hours, the distortion is less than 0.1%, and the 
frequency response is within 0.025 db. 

Pushbuttons provide 10-db attenuation steps for rapid, easily 
resettable control of output level. A vernier is provided for levels 
within the 10-db steps. 

Write for Model 4200 data. 

LILIKRDHN-HITE 
~ C::c::> ~ F>c::>~..O.. ""llc::J"-' 

580 Massachusetts Ave., Cambridge, Mass. 02139, U.S.A. 
Phone: (617) 491-3211 TWX: 710-320-6583 

Oscillators I Filters I AC Power Sources I DC Power Supplies I Amplifiers 
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Complete magnetic material inventory .•• 
permanent magnets, high permeability, 
shielding and core materials and ferrites. 
Full fabrication facilities. Skilled engineering 
staff. 24-hour delivery. 

PERMAG PACIFIC CORP. 
5441WEST104th ST., LOS ANGELES, CALIFO RNIA 90045 
Telephone Area Code (213) 776-5656 TWX j910j 328·6547 

PERMAG CENTRAL CORP. 
5301-D OTTO AVE., ROSEMONT, ILL. 60018 
Telephone Area Code (312) 678-11 20 

PERMAG MAGNETICS CORP. 
formerly EMPIRE MAGNETICS 
3130 SOUTH AVENUE, TOLEDO, OHIO 43609 
Telephone Area Code (419) 385-4621 

PERMAG NORTHEAST CORP. 
50 THAYER ROAD, WAL THAM, MASSACHUSETTS 02154 
Telephone Area Code (6 17) 484·0550 

PERMAG CORP. 
88-06 VANWYCK EXPRESSWAY, JAMAICA, N.Y. 11418 
T•lephone Area Code (212) 657·18 18 TWX 1710 I 582-2952 
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During 1967 

296 
new manufacturing plants 

opened in Texas! 

370 
Texas plants expanded ! 

Do they know 
something you don't? 
Perhaps! The new electronic firms 
have learned that a Texas loca­
tion means lower laxes, higher 
income, and a steady supply of 
stable, trainable labor efficiently 
filling contracts and meeting the 
demands of a booming popula­
tion. To the expanded firms, a 
Texas location simply means busi­
ness. Big business! Write or phone 
for the new Texas Fact Book and 
find out what ii could mean to 
you. 

• Contact 

: TEXAS 

~urn to: INDUSTRIAL 
: COMMISSION TE XJ\ S · Phone (S12) 47S-4331 
: Box JJ.E, Capitol Station 
· Austin, Texas 78711 
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People who built their own 
Schober Organs wrote this ad 
Here's what they say about the pleasure of assembling the Schober Electronic Organ from 
kits •.. and enjoying the magnificent sound of an instrument they've created in their spare time. 

Building was fun 
"Building it was at least as much 
fun as playing it!" 

Mr. Lester F. Schwartz, 
Somerset, N. J. 

So proud I could pop 
"I've done over 90 per cent of the 
work on this organ myself-and I'm 
so proud I could about pop!" 

Mrs. V. P. Allbert, 
Topeka, Kansas 

Nothing as fine under $5,000 
" •.• I could not find any organ that 
sounded as fine as the Schober 
under $5,000." . 

Mr. Jerome J. Fraenkel, 
Franklin Square, N. Y. 

Proud to own 
"I am proud to own such a valuable 
instrument." 

Most cherished possession 
"My spinet has become the 

most cherished posl'ession In 
our home-fabulous, indeed." 

Mr. Frank J. Marion, 
North Bergen, N. J. 

Tremendous sound 
"The sound is conservatively, 

tremendous.'' 
Mr. Paul DeForest Wren, 

Westbrook, Conn. 

Mr. Jean J . Juteau, 
Montreal, Canada 

The NEW Schober THEATRE ORGAN­
one of four models available 

Unbelievably easy to build 
"When we ran out of 

instruction, the organ was 
finished • •• To me it was 

unbelievable/" 
Mr. Ted Sowinski, 

Chicago, Illinois 

Thousands of music lovers in every walk of 
life-from teen-agers to grandmothers, from 
people who are "all thumbs" to electronic 
engineers- have enjoyed the pleasure of as­
sembling, playing and hearing the magnificent 
sound of the Schober organ. Whether you fa­
vor Bach or Bop, there is a Schober organ 
that gives you full range of expressional and 
tonal quality-so like a fine pipe organ that 
many li~reners can't tell the difference. You 
can builcfa Schober organ for as little as $645. 
And-even if you've never played a note before 
- Schober's self-teaching courses give you 
immediate musical results. 

Over 50% of Schober Organ owners never 
handled an electronic job before and didn't 
play a note, yet assembled some of the best 
organs ever designed and get a daily thrill from 
making their own music. Isn't it time for you 
to take this cost-saving road to greater musical 
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pleasure-and enjoy the satisfaction of doing 
it yourself? 

Free Information and Demonstration Recording 
Send today for your free copy of Schober's 16-
page, full' color booklet, plus 7" free recording. 

r--------------, 
I The Schober Organ Corp., Dept. EL-11 I 

43 West 6lst Street, New York, N. Y. 10023 

I D Please send me Schober Organ Catalog and I 
I free 7-inch "sample" record. I 
I D Enclosed please find $1.00 for 12-inch L.P. I 
I record of Schober Organ music. I 
I NAME I 
I ADDRESS I 
I CITY STATE Jp__ I i_ ______________ .J 
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duced by Fujitsu but very similar 
to the Series 74 re's of Texas In­
struments. 

And Fujitsu has laid out an am­
bitious production schedule-two 
per month-for the machines. The 
company ah-eady has logged orders 
for six systems involving 11 cen­
tral processors. Negotiations are in 
progress for another 10 systems. 

Ear to the ground 
There's relief in sight for city fath­
ers with big traffic problems but 
budgets too small for computer­
controlled lights. Japanese engi­
neers have found a way to make 
the roar of traffic set the timing for 
the sequence of light changes 
from red to amber to green. And 
they say it's just a little more ex­
pensive-about $140 per controller 
-tl1an units that vary tl1eir timing 
according to the hour of day. 

Noise count. With its noise sen­
sor Matsushita has paired a control 
unit with three separate cycles for 
the run through red, amber, and 
green lights. When the sensor de­
tects a drop in traffic volume, it 
triggers a shorter cycle to speed 
light changes. An increase in traffic 
noise switches the system to a 
longer cycle. 

In Matsushita's new method, 
called noise-time rate, the action 
of the controller is based on the 
percentage of time the noise level 
rises above a preset threshold dur­
ing a sampling period. Curves re­
corded during simultaneous checks 
by the noise sensor and a loop sen­
sor at an intersection in Tokyo's 
Ginza coincided over most of the 
test period. 

Triggered. The noise-time rate 
makes for simple elech·onics. The 
noise sensor is simply a dynamic 
speaker mounted in a trumpet horn 
aimed at the center of an inter­
section. Output of this speaker-in­
reverse is fed to a transistor ampli­
fier that is stabilized by high feed­
back. A Schmitt trigger flip-flops 
whenever the amplifier output 
reaches the preset tl1reshold. Com­
parison circuits then determine 
whether the percentage of time the 
trigger stays on corresponds to 
level one, two, or three of the con­
h·oller' s program. 
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The practical range of applica ­
tions of the temperature sensitive 
resistor - the Thermistor - is 
limited only by the creativity of 
the circuit designer. The VECO 
HANDBOOK of Thermistor Appli ­
cations, Characteristics and Cir­
cuitry ... written for Electronic 
Engineers, Scientists and Physi­
cists ... can be a valuable ad­
dition to your reference library, 
just as the VECO Thermistor can 
be a valuable addition to your per­
sonal bag of circuit design tools. 
Regularly priced at $2.00, the 
HANDBOOK is available to you 
Free of Charge for a I imited time 
only. 

THERMISTORS • VAR/STORS 

VECO First in Progress • First in Service 
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G resistors need less 

Dale G resistors give you precision 
power in the smallest packages 
available. Test them with equiva­
lent size wirewounds and you get 
1.4 to 4 times more power. Run 
them at mil power levels and you 
get stability that can't be chal­
lenged. Dale's silicone-coated G 
Series combines the superior con­
ductivity of beryllium oxide cores 
with the exclusive wire and wire­
winding techniques perfected in 
the Minuteman High Reliability 
Development Program. When you 
need more precision power in less 
space, or more stability without in­
creasing size - call Dale. Only the 
G Series gives you this freedom of 
choice. 

(and in down-to-earth 
circuits, too) 

SURVEYOR RELIABILITY demands are met by AGS wirewounds - the established 
reliability version of Dale's G Series. Supplied to Hughes Aircraft Company, builder of the Sur­
veyor, AGS resistors have a proven failure rate of .000113% per thousand hours (60% 
confidence level, 50% rated power at 25° C ambient). They are the world's most reliable 
wirewounds. GARD TESTING is available to meet Established Reliability requirements at 
significant time/cost savings over typical 100 hr. burn in. Write for Test Report #19590. 

G SERIES SPECIFICATIONS 

MIL·R DALE RATING RESISTANCE RANGES (OHMS) 
DALE 26D MIL SPEC: G Series resistors meet the requirements 
TYPE TYPE u v .05%, .1%, .25% .5%, 1%, 3% of MIL-R-26D as well as the older MIL-R-26C and 

G-1 RW-81 1.0 w - 10 to 950 l to 3.4K MI L-R-23379 specifications. 

G-2 1.5 w 10 to l.3K 1to 4.9K STABILITY: G Series resistance shift is less than - -
50% than that of conventional wirewounds of equiv-

G-3 RW-80 2.25 W - l to 2.7K . 1 to I 0.4K alent size (Da le RSI operated at the same ratings . 

G-5 - 4.0 w 5 W l to 6.5K .1 to 24.5K STANDARD VARIATIONS: G Series resistors are avai l-

4.5 w 6.5 W l to l l.4K .l to 42.lK 
able with radial leads (Type GL) and with non-induc-

G-5A - tive (Aryton-Perry) winding (Types GN and GNL). 

G-5C - 5W 7W l to 8.6K .1 to 32.3K COMPARATIVE SIZE: r' ~ 
G-6 - 6W SW 1to12.7K .1to47.lK ~-..J' ~'"'''"'~'.'.""~~··~111_~· 
G-10 - 7W !OW .5 to 25.7K . I to 95.2K 

Dale G-5C resistance element (left) rated at 5 watts 
G-12 - !OW 12 w .5 to 41.4K .1to154K compared with conventional RS-5 watt wirewound 

element. 
G-15 - 15W 18W .5 to 73.4K .1 to 273K 

For action, call Dale: 402-564-3131. For information, circle 181 for Catalog A. 

DALE ELECTRONICS, INC. ~'ALE 
1300 28th Ave., Columbus, Nebraska 68601 ' 

In Canada : Dale Electronics Canada, Ltd. 
Printed in U.S.A. 



This 50-volt silicon switch 
turns on an ampere in 30ns 
for only 98C* 
RCA's 2N5262 for high current switching features: 
VCBRJ ceo = SOV; Ion= 30ns max@ le= 1A; toff = 60ns max 
@le= 1A; plus freedom from second breakdown. 
Controlled for safe operation without second breakdown under both 
forward-bias and reverse-bias conditions when operated within specified 
maximum ratings ... very short turn-on and turn-off times ... low 
saturation voltages ... designed to meet the requirements of MIL-S-19500 
. .. hermetically sealed in a low profile T0-39 metal package to allow 
for high-density packaging ... and yet the RCA 2N5262 sells for only 98¢ 
in 1,000-unit quantities! 
Intended for use as a driver for "2Y2 D" coincident-current and 
word-organized magnetic memory systems, the 2N5262 is also ideally 
suited for other critical industrial applications requiring switching of 
large currents in inductive loads. 
For complete informatio.n, including price and delivery, check with your 
RCA Field Representative. For Data, including Application Note 
AN-3608 "Operation of Memory-Core Driver Transistors in the 
Primary-Voltage Breakdown Region," write RCA Electronic Components, 
Commercial Engineering, Sect. CN4-l, Harrison, N.J. 07029. 
See your RCA Distributor for his price and delivery. 
*1000-unlt quantities 
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