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Electronics Abroad Volume 38 

Number 6 

Great Britain 

Correcting tv color 
On the eve of \Vcdnesday's inter­
national color-television meeting in 
Vienna [see p. 97), British scien­
tists have rectified one disadvan­
tage in the United States' NTSC 
system-its susceptibility to color 
distortion when transmitted long 
distances over Europe's microwave 
network. 

A color corrector, developed at 
the Post Office Research Station, 
has been demonstrated successfully 
between London and Brussels, 
London and Rome, and more re­
cently in Moscow using a 3,750-
mile distribution link. 

Backing U. S. Encouraged by the 
improvement contributed by the 
color corrector, Britain's Postmaster 
General has swung his country 
more solidly behind NTSC. The 
U. S. system is vying with two Eu­
ropean methods-France's Secam 
and West Germany's PAL--at a 
meeting of the International Radio 
Consultative Committee (CCIR) of 
the International Telecommunica­
tions Union. Any color system 
recommended by CCIR is likely to 
be adopted for most of Europe. 

A spokesman for the British 
Broadcasting Corp. is more spe­
cific. "With this innovation," he 
says, "we believe NTSC to be 
superior to the other systems on 
technical grounds. Fringe-area re­
ception is better than with Secam, 
and the receiver is simpler and 
cheaper than both Secam's and 
PAL's." 

George H. Brown, vice president 
of research and engineering at 
the Radio Corp. of America, says 
Soviet scientists "could not help 
but be favorably impressed" by the 
superiority of the NTSC picture 
over a "noisy" Sccam version in 
the long-distance tests. The color 
corrector is unnecessary in the 
U.S., he adds, because of the Bell 
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BURST AT 
WHITE LEVEL-­
( TWO LINES) 

BURST AT 
GREY 
(NEXT TWO LINES) 

REFERENCE COLOR 
BURST AT BLACK 
LEVEL-

1o.---HORIZONTAL 
SYNC PULSE 

Short subcarrier bursts, alternately 
at white and grey levels, are added 
during horizontal blanking period 
in British technique for 
correcting distortion introduced 
in long-distance color 
transmission of NTSC signals. 

System's high-quality, broad-band 
microwave links. RCA has been 

TSC's strongest advocate in Eu­
rope. 

Why distortion. To understand 
the principle of the color corrector, 
consider the cause of distortion. 
The color su bcarrier rides on the 
luminance signal which may be at 
a black level, a white level or at 
any grey level. The subcarrier's 
amplitude determines color satura­
tion; its phase, relative to that of 
the reference burst transmitted 
during the blanking period, deter­
mines color hue. 

Theoretically, if the broadcast 
equipment shifts the phase of the 
subcarrier, it shifts the phase of the 
reference burst by the same 
amount, so there is no hue dis­
tortion. Likewise, any attenuation 
of the subcarrier's amplitude re­
sults in a corresponding attenua­
tion of the burst, so that no color 
is desaturated more than another. 
However, in broadcast equipment 
that is not completely linear, the 
phase of the burst transmitted at 
the black level does not shift the 
same amount as the subcarrier at 
a white or grey level. This is known 
as differential phase distortion. 
Similarly, in differential gain dis-

tortion the subcarrier's amplitude 
is changed by different amounts at 
the black, grey and white levels. 

The remedy. These distortions 
are usually small and impercepti­
ble; however, in long studio-to­
transmitter links involving dozens 
of microwave relays, cumulative 
distortions may render the picture 
objectionable. 

In the British technique to cor­
rect this distortion, a short burst 
of subcarrier is added to the signal 
after the reference burst on the 
back porch of the horizontal blank­
ing period. But where the reference 
burst is at the black level, the addi­
tional short burst alternates posi­
tion every two lines between a 
white level and a grey level (50% 
of maximum white). This is shown 
in the figure on this page. 

At the color corrector, a circuit 
compares the phase and amplitude 
of the reference burst with those of 
the white burst then with the grey. 
The circuit then generates differ­
ence signals, which correspond to 
the distortions at the white and 
grey levels. These signals are ap­
plied in a feed-back circuit to a dis­
tortion corrector. It is assumed that 
the distortion is a smooth parabolic 
curve so that, with distortion known 
at the three levels-reference black, 
white and grey-all levels can be 
corrected by interpolation. 

The white and grey bursts are 
added to the video signal at the 
studio; they are removed after color 
correction in the last tv distribu­
tion link before broadcast. If the 
bursts at white and grey were not 
removed, they would appear on the 
screen during the retrace periods. 
Hence, this technique cannot be 
used in its present form to remove 
distortion that is introduced be­
tween the transmitter and the re­
ceiver. 

The color-correction circuitry 
was developed by LG. MacDiarmid 
of the Post Office Research Station, 
in conjunction with the BBC design 
department. The technique was 
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suggested by N. W. Lewis, direc­
tor of research at the research sta­
tion. 

Tonic for computer firms 
Britain's beleaguered computer in­
dustry received a dose of govern­
ment encouragement this month 
and its confidence chart turned up­
ward sharply. 

Frank Cousins, the minister for 
technology, announced plans to 
establish the world's first nation­
wide public library of computer 
programs. He also pledged more 
government-sponsored research 
into computer techniques and de­
velopment of hardware. 

The program also calls for a 
five-year plan for acquiring com­
puters for universities and research 
institutions, and for creating a 
panel within the ministry to give 
information about computers to 
potential users who operate with 
public funds. The adequacy of ex­
isting computer facilities in uni­
versities has been criticized. 

Jubilation. In a gratified com­
puter industry, the most jubilant 
member is International Com­
puters and Tabulators, Ltd. The 
company has received a $15-mil­
lion , interes t-free loan toward fur­
ther developmen t of its modular 
KCT 1900 system, a direct com­
petitor of the Series 360 offered by 
the International Business Ma­
chines Corp. 

ICT will put up $45 million more 
for this research by 1970. 

British computer makers have 
been the target of stiff competition 
recently from IBM and Honeywell , 
Inc., two United States concerns. 

Breakthrough. The most dramatic 
step could be the program library. 
"If the center develops converter 
programs to sort out the incom­
patibilities among British ma­
chines," says one industry official, 
"this could start a real break­
through." 

Details about the program center 
are still skimpy. It is known, how­
ever, that Cousins envisions the 
purchase of existing programs and 
the commissioning of new ones for 
use with British computers. The 
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center would be operated jointly 
by industry and government. 

A first. The idea of a nationwide 
library of computer programs is not 
new, but no main country has one 
yet. The nearest thing to it is a 
worldwide network operated by 
IB~ ·r for its customers. 

Formed 10 years ago. the IBM 
library contains about 2,300 pro­
grams available on cards, punched 
paper tape. magnetic tape and 
direct-access diskpacks. Several 
computers arc used to keep track 
of the programs. which arc loaned 
from IR\1 libraries in ·white Plains , 
N'. Y.: Toronto. Canada; Tokyo; 
Sydney. Australia; and Caracas, 
Venezuela. The Caracas library is 
being moved to Buenos Aires. 

The programs are supplied by 
IB:\1 customers and hv IBM em­
ployees " ·ho have helped to set 
up procedures. However, a cus­
tomer can keep a program secret 
if he's worried about its finding its 
way into a competitor's data proc­
essor. 

Millimeter-wave laser 
A laser that operates far into the 
infrared region with peak power of 
10 watts has been developed at 
the National Physical Laboratory 
in Tcddington. 

The device, designed by H . A. 
Gebbie. puts out one milliwatt 
average power at a wavelength of 
0.337 milliwatts. Vernon Fowler, a 
laser expert at the General Tele­
phone and Electronics Corp. lab­
oratories in Bayside, N. Y. , notes 
that the British device produces 
frequencies "an order of magnitude 
above prcsPnt millimeter sources. 
The bes t you can do with com­
parable power is 100 Ge; this one 
is 1,000 Ge," he explains. 

The British laser is continuously 
pumped. Fowler says this is the 
first time, to his knowledge, that 
this has been accomplished at such 
a 11igh frequency. 

Done with mirrors. In its experi­
mental form , the device consists 
of a simple glass tube about one 
meter long and 10 centimeters 
wide. At each end of the tube are 
plain glass mirrors, each with an 

aluminized coating. One mirror is 
of smaller diameter than the glass 
end plate of the tube; this end 
emits the electric spark 

Acetonitrile vapor is pumped 
continuously through the tube, and 
a high-voltage, high-energy pulse 
is applied to electrodes near each 
end of the tube. This pulse causes 
the discharge between the elec­
trodes and results in a breakdown 
of the acetonitrile vapor. 

One mirror is adjustable so that 
the path length within the tube 
can be made a multiple of the 
output wavelength , creating a reso­
nant cavity. The rPp(' tition rat(' is 
10 pulses a second, with pulse 
length of 2 to 3 microsPconds. Some 
runs have been made with pulse 
rates up to 40 a second. Outnut 
is a single frequ ency with a line 
width so small that it's difficult 
to measure. 

Other frequencies. Output fre­
quency depends solely on the type 
of gas injected into the tube. Ex­
periments are under way to tes t 
other vapors for emissions at dif­
ferent wavelengths. 

The device is expected to be 
used in machine shops. for dis­
tance measurements. The ·wave­
length of a unit for this purpose 
is 0.013 inches. Some form of inter­
ferometer could be used to count 
wavelengths traversed. 

Czechoslovakia 

One-piece networks 
Monolithic res istor-capacitor net­
works are reported to be in pilot 
production in Czechoslovakia. 

The devices, said to be only a 
few millimeters long, have been 
developed at the A. S. Popov Re­
search Institute of Radio Com­
munications in Prague. R. \Vasyluk, 
a scientist at the institute, says tllP 
one-piece networks are as easy tc 
manufacture as disk capacitors, and 
much less expensive than conven­
tional RC networks made with re­
sistors and capacitors. 

According to Tibor Vasko, scien-
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tific attache of the Czech Embassy 
in Washington, the Czechs plan to 
use the devices in radio and tele­
vision sets. H e did not say when 
this might be done. 

Inductances too. The networks 
are made of high-loss dielectrics 
such as semiconductors , oxides, 
niobates, tungstates and ferrites. 
The dielectrics' properties are 
modified by doping and diffusion. 
Grain size and oxygen content are 
altered by firing and other proc­
esses. 

In a paper by Wasyluk that 
Vasko read for him at the Inter­
national Solid-State Circuits Con­
ference in Philadelphia last month, 
it was said that devices could be 
made with capacitances of 10 
picofarads to 3 microfarads and 
with resistances of 1 ohm to 10 
megohms. Wasyluk said networks 
with inductances also could be 
made. Subsystems could be built 
up, he added, by sticking the de­
vices and dipping the resulting 
block into molten solder. 

He said tliat fi eld-effect devices 
should be suitable as the active 
devices in such assemblies. 

West Germany 

Satellites for Bonn 
'Ves t Germany, until now an ex­
porter of space experts , is about 
to put its talent to use at home. The 
Bonn government plans to have its 
first space satellite early in 1967. 
It is already conducting informal 
negotiations with the United States ' 
National Aeronautics and Space 
Administration, which would 
launch the satellites. 

The first satellite project, labeled 
625-A, would consist of two sets of 
experiments in space. Ultimately, 

ASA would launch a third vPhiclc 
for Germany. As with proposed 
British , Canadian and Italian satel­
lites, the U. S. agency would also 
provide tracking and other ground 
fac ilities. In return , the Germans 
would supply data from the experi­
ments , primarily on radiation. 
Ro!e for U. S. firms. American 
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Model of German satellite in laboratory 

companies have stakes in the $12-
million German program. Three 
German aerospace concerns have 
prepared proposals for the satel­
lite; all are believed to have agree­
ments with companies in the U.S. 

Boelkow GmbH works closely 
with the Boeing Co. The other two 
candidates for Bonn's satellite busi­
ness are Dornier Systems and De­
velopment Group orth, a joint 
venture of Vereinigte Flugtech­
nische Werke GmbH (VFW) and 
Hamburger Flugzeugbau GmbH. 

The Boelkow design calls for a 
154.3-pound cylindrical vehicle, 
29.5 inches in diameter and 15.75 
inches high ; the payload " ·ou Id 
weigh 44 pounds. 

Eccentric orbit. The sa tellite 
would be spin-stabilized on a spin 
axis accurate to ± 1° in relation to 
the sun. But because an eccentric 
orbit is planned-with apogee of 
17,400 miles and perigee of 143 
miles-several passive stabili zation 
methods would also be utilized. 

To regulate the 120-rpm spin 
rate, and to reorient the satellite 
after unexpected disturbances. a 
double system of gas jets similar 
to that used in the Syncom satel­
lite would be included. Spin regula­
tion and reorientation signals for 
the gas jets would be initiated by 
a solar sensor system, also in 
duplicate. 

500 bits a second. The one-watt 
transmitter has a planned fre­
quency of 136 megacycles. A re­
serve transmitter can be switched 
in automatically if the first should 
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fail. On the basis of storage capac­
ity and pickup duration, the in­
formation Bow during the trans­
mitting period should be about 500 
bits a second. This corresponds to 
a high-frequency bandwidth of 
about seven kilocycles, since fre­
quency modulation is to be used 
for the main carrier. 

Commands would be transmitted 
through a longitudinally modu­
lated audio frequency, modulated 
on a 120-Mc carrier frequency. The 
system is designed to transmit 40 
eight-bit commands. To increase 
the reliability of command trans­
mission, parallel redundancy is to 
be used for both the decoder and 
the receiver. 

Antennas would be laid out in 
crossed dipole form, allowing un­
interrupted communication inde­
pendent of the satellite's position. 
A diplexer would make it possible 
to receive at 120 Mc simultaneously 
with transmit at 136 Mc. 

France 

Components show 
When the gates of the Pare des 
Expositions are thrown open April 
8, visitors from all over the world 
will see Europe's biggest elec­
tronics show and the latest com­
ponents offered by about 800 manu­
facturers. 

The six-day International Elec­
tronic Components Show is ex­
pected to have 120,000 visitors , up 
from 100,000 last year: 30,000 are 
expected from abroad. compared 
with 18,000 in 1964. These es ti­
mates come from Robert Foucault, 
the show's general commissioner. 

On April 5, three days before 
the exihibition hall is opened, 
presentation of 80 technical papers 
will begin at symposiums on com­
ponents and memory sys tems. At­
tendance at each symposium will 
be limited to 1,000 a day for six 
days. 

Hybrid subsystems. Companies 
have been reluctant to discuss their 
exhibits before the show; least 
reticent have been the British . Fer-

185 



PORTABLE LONG-TERM 
RECORDER HAS 

REAL-TIME PLAYBACK 

Model 17373 
LT/FM* 

Weighing only 35 pounds, Geo­
tech's Model 17373 Recorder/ 
Reproducer provides highest 
quality recording for laboratory 
or field applications. This suit­
case-size LT/FM* unit records 
7 channels of low-frequency 
data on a 14" reel of lh" tape 
continuously for 10 days. Oper­
ating speed is !RIG-standard 
15/160 ips. 
Real-time playback at ultra-slow­
speeds, an LT /FM exclusive ad­
vantage, permits monitoring 
while recording and makes pos­
sible exact signal reproduction. 
Dynamic range equal to that ob­
tained in audio frequencies is 
produced by this unique flux­
responsive playback system. Be­
cause drift compensation is not 
required, all channels are avail­
able for recording on a full-time 
basis. 
All electronics are solid state. 
Power requirements: 24volts de, 
center tapped; ac optional. 

PRICE: $8,750, FOB Dallas. 

SPECIFICATIONS 
Model 

(1). Tape 
Speed 

Channels 
FM Data 

Frequency 
Range 

FM Center 
Frequency 
Recording 

Time 
(2) Playback 

Channels 
(3) Dynamic 

Ran e 
(4) Power 

Consumption 

17373 

15/160 ips 

7 

dc-17 cps 

84.4 cps 

10 days 

40 db 

9 Wlt!S 

(1) Speeds from .03 throu1h 0.1 ips 1V1il · 
1ble on speci1I order. 

(2) Switch1ble to any recorded ch1nn1I. 
(3) RMS b1Sis, without compenS1tion . 
(4) 7 chonnel record, 9 wilts; 7 ch1nn1I 

record ind 1 ch1nnel pl1yb1ck, 12 w1tts. 

• Lons-Term/Frequency Modulation 

THE GEOTECHNICAL 
CORPORATION 

DEPT. 45 • BOX 21277 
DALLAS, TEXAS 75221 
rHONE 214 • BR 1-1102 

"Geotech Serves 
the Sciences" 
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ranti, Ltd., says it will show its 
new concept in hybrid subsystems, 
called ~fultilin. 

Standard Telephones and Cables, 
Ltd. , a British subsidiary of the In­
ternational Telephone and Tele­
graph Corp. , reportedly will intro­
duce a range of transistors and 
chip circuits. STC is known to be 
changing its production line at 
Foot's Cray, Kent, to use a manu­
facturing process developed by the 
Fairchild Camera and Instrument 
Corp. in the United States. 

Another British concern, the 
Obund Electronics Co., will show 
precision oscilloscopes. One model, 
the R0-55, designed for single- or 
multiple-trace work, has a rise time 
of only 21 microseconds and band­
width of 16 megacycles, the com­
pany says. Another model offers 
160-nanosecond signal delays and 
rise time of 10 nanoseconds ; its 
bandwidth is 32 megacycles. 

From France. La Radiotech­
nique, a French subsidiary of 
Philips Gloeilampenfabrieken N. V. 
of the Netherlands, will offer a line 
of photomultipliers. It includes the 
56-TVP tube that the French ob­
servatory at St. Michel used in 
January to measure the distance 
(over 900 miles) to the U. S. satel­
lite Explorer 22. Using a laser 
beam, the observatory measured 
the distance precisely to 8.7 yards. 

La Radiotechnique also will show 
a silicon npn planar-epitaxial tran­
sistor, type 84-BF, for use as an 
ampliner in the vhf stages of a tele­
vision set. At 200 Mc the device 
has a 17 -decibel gain and a noise 
ngure less than 5 decibels. 

Crackdown 

At the "suggestion" of President 
de Gaulle, the Sperry Rand Corp. 
has sold its control of a French 
electronics concern, Societe de Fab­
rication de Instruments de Mesure 
(SFIM). 

Sperry's 47% ownership gave the 
United States company control of 
the French concern because the re­
maining shares were spread among 
many stockholders. This control 
was distasteful to Paris officials 
because most of SFIM's $9 million 
annual business comes from mili-

tary contracts. The company makes 
airborne equipment including au­
tomatic pilots and radar sets. 

Bankers in control. Sperry sold 
20% of SFIM's shares to the Riv­
aud group, a French banking house, 
for a reported $600,000. Rivaud 
now is said to exercise control of 
SFIM. Sperry retains a big interest, 
however; besides its 27% owner­
ship, the U.S. company owns many 
licenses under which SFIM oper­
ates. 

The government crackdown, 
backed by an implicit threat of 
withdrawing contracts, seems to 
conflict with other recent actions. 
One of these is government ap­
proval of plans for a Fairchild 
Camera and Instrument Corp. fac­
tory in Rennes , Brittany, near the 
Armanents Ministry's proposed 
electronics laboratory. Fairchild 
will make transistors and integrated 
circuits, many for military use. 

Japan 

Fast printer 
It would take a good typist more 
than 10 minutes to copy this page. 
A new computer printer, developed 
by Hitachi, Ltd., is said to print 
in one minute enough characters 
to £11 100 pages. 

The electrostatic printout device 
writes up to 6,000 lines per minute, 
with up to 128 characters to the 
line, Hitachi says. It will be com­
mercially available late this year. 
The price has not yet been decided. 

The closest counterparts in the 
United States appear to be IBM's 
1403 series of impact printers that, 
according to the International Busi­
ness Machines Corp. , range from 
600 to 1,400 lines a minute, and the 
electrostatic SC 4020, a 3,600-line­
a-minute printer made by the 
Stromberg Carlson division of the 
General Dynamics Corp. 

128 alphabets. The Hitachi 
printer employs a printing drum, 
carrying 128 alphabets of 128 char­
acters each and rotating at 3,000 
readouts a minute opposite a row 
of electrodes. Each alphabet, actu-
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ally two 64-character alphabets 
around a circumference of the 
clrum, prints one position in a line. 

The electrodes are pulsed by a 
control system that determines 
which characters will be printed in 
the line. Paper passes between the 
electrodes and the printing drum; 
it slides over the hard, wear-re­
sistant electrodes but does not 
come into contact with the drum. 

During a half-revolution of the 
drum, the paper moves about one­
sixth of an inch, or the height of 
a single line of print. 

When the character to be printed 
reaches the proper position, a 3-mi­
crosecond 1,000-volt pulse is gen­
erated at the electrode; this causes 
the paper to become electrically 
charged. The paper holds the 
charge long enough to attract a 
toner-a dark powder-that is then 
bonded firmly to the paper by heat­
ing. After the letters and numbers 
are printed, a cut mark is also 
printed electrostatically. As the 
printed paper leaves the machine, 
the cut mark is sensed photo­
electrically, and the paper is cut 
into single sheets and stach·d. 

Around the world 

Hong Kong. The International Tel­
ephone and Telegraph Corp. plans 
to manufacture transistor radios in 
Hong Kong late this year. G. L. 
Warner, president of Far East, 
Ltd., an ITT affiliate, says the sets 
will be for export to the United 
States and Europe. 

Canada. 'Vhile many countries 
fret about inroads by United States 
electronics companies, a new Cana­
dian concern is competing for busi­
ness in " ' ashington, London, Paris 
and Bonn. The two-year-old firm 
Simtec, Ltd., makes silicon lithium­
drift detectors of nuclear particles 
-alpha, beta and gamma rays. 

Its founder is Sidney ' Vagner, 
former research director at the RCA 
Victor Co., a ~fontreal ubsidiary 
of the Radio Corp. of America, 
which also makes particle detec­
tors. Customers include the U. S. 
Navy and the National Aeronautics 
and Space Administration. 
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• Controlled Orientation 
• Ultra High Purity 
• Greater Dielectric Reliability 
• Far Greater Yields 
• Reduced Manufacturing Costs 

Now you can manufacture close tolerance capacitance units with greatly improved 
yields. For new techniques permit more accurate measurement and closer control 
of the degree of orientation imparted to Styroflex capacitor film. In addition, as 
a result of highly improved raw material selection techniques, Styroflex gives 
capacitors truly exceptional insulation resistance values. These improvements 
plus continued exacting quality control procedures and the use of the latest 
radioactive thickness gauges produce an improved product in all respects. 
You will find Styrnflex film is easier to use and gives you a better product at 
substantially lower manufacturing costs. Styroflex® is available in thicknesses 
from 0.00025" to 0.006" and widths from 1/z" to 10". 

~CORPORATION /~01 Randolph Avenue, Woodbridge, New Jersey 07095 
Tel.: 201 388-8800 • TWX: 201-381-8056 
Cable Address: Natvar, Rahway, New Jersey 
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NEWELL LABORATORIES, inc. 

ACTUAL SIZE 

introduces the 

MILLIMINIATURE 
CRYSTAL CONTROLLED OSCILLATOR 

without ovens 
POWER DRAIN: 75 MW 

1 x 1 x 1/ 3 = 1/3 cu. in. 30 MC to 125 MC 
I x 1 x 1/2 = 1/2 cu. in. 3 MC to 30 MC 

10 parts per million from -55° to + 125°C 
2 parts per million from -40° to + 70°C 

FOR THE SOLUTION OF YOUR OSCILLATOR PROBLEMS CONTACT: 

NEWELL LABORATORIES INC ELDRIDGE IDAVENPORTl, IOWA 52748 
, • TELEPHONE 319/285-4452 

Circle 187 on reader service card 187 



188 

0 
0 

Type "V" Miniature 
Air Varilllle Capacitors Arai/able in Printed Circuit 

and Panel Mount types 

Precision machined for outstanding uniformity and 
electrical stability-low in cost! 

The Type "V" Miniature delivers more capacity in less space - occupies less than 
0.3 square inch for printed board or panel mounting. Rotors and stators are precision 
machined from one piece of solid brass - unique construction gives you high reliability 
and outstanding mechanical stability at modest cost! Series offers high "Q" (more than 
1500 at 1 Mc.) ... low temperature coefficient (plus 50 ± 20 PPM/ °C) ... and excep­
tionally uniform delta C and voltage characteristics. All metal parts silver-plated - ceramic 
is steatite grade L-423 or better. Voltage breakdown ratings to 650 Volts DC. Provides abso­
lute freedom from moisture entrapment found in trimmers of the enclosed or solid dielec­
tric type. Slotted rotor or shaft extension accommodates screwdriver or alignment tool for 
convenient adjustment. 

Sub-Miniature Panel Mount "U" Variables and "U-LC" Tuners! 
TYPE "U" Slightly smaller in 
size than the Type "V". Re­
places costly glass piston ca­
pacitors - offers high reliability 
and excellent mechanical sta­
bility at a fraction of the cost. 

WRITE FOR CATALOG 984! 
Complete specification and 
prices on all Johnson electronic 
components. 
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"U-LC" TUNER Combines pre­
cision machined "U " capacitor 
with air-wound silver-plated in­
ductor. Low cost , compact , 
tuneable "L-C" circuit with ex­
cellent "Q" and temperature 
stability. 

E. F. JOHNSON COMPANY 
® 3008 Tenth Ave. s.w. • Waseca, Minnesota 56093 
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125 pages 

135 illustrations 

$10.00 
TEXAS INSTRUMENTS ELECTRONICS SERIES 

This book fully explains the 
theory, characterization, and ap­
plication of field-effect transistors. 
The presentation of physical the­
ory is based on Maxwell's equa­
tions applied to the motion of 
charged particles in a semi-con­
ductor. From this theory a lumped 
linear model or equivalent circuit 
is developed and used tG> describe 
the electrical interaction of the de­
vice and its electrical environment. 
The book describes in detail the 
physical behavior of field-effect 
transistors . .. electrical character­
istics of field effects important in 
circuit applications . . . FET in 
low level linear, non-linear, and 
power circuits . . . unipolar and 
MOS FET's applied to integrated 
circuits .. . and much, much more. 

BUY THIS BOOK AT YOUR BOOKSTORE 
OR MAIL THIS COUPON 

---------------------~------
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New 
Brush 

Marl< 842 

---

C· c .... 

Highest useable frequency response 
of any direct writing recorder 

Here's the Recorder some people 
thought was years away ... a com­
pletely self-contained system for 
general purpose or specialized re­
quirements. 
Useable frequency response ... 75 
cps fu II sea le; flat to 150 cps at 
reduced amplitude. 
'h% Linearity .•• assured by tangent­
correction. 
Plug-in preamplifiers . .. design 
your own recorder. 
Complete simplicity ••• push a 
button and it's "go" • 

All solid state electronics. 
And new high -torque penmotors 
permit greater stylus pressure with ­
out loss of accuracy ... assure 
uniform accurate recording of high 
speed transients. Rugged styli de­
liver crisp, clear traces on heat sen­
sitive paper. Wide "off-the-shelf" 
selection of plug-in modular pre­
amplifiers, lets you match a Mark 
842 system to your specific record ­
ing requirements. Variety of mount­
ing possibilities, including RETMA 
standard . Simple, reliable, flexible 

. .• designed to fill your needs for 
years to come. Complete details on 
request. Brush Instruments Divi­
sion , Clevite Corporation, 37th & 
Perkins, Cleveland , Ohio 44114. 

- . . 
Portable 

Horizontal Mounting 

Ra ck M ounti ng 

-/:,rush 
CLEVITE 

IN S TRUMENTS DIVISION 

Circle 901 on reader service card 



First 8-Amp-Optimized SCR 
(only the price is economized) 

Take a "top-notch" SCR design. Optimize every parameter for 
a standard T0-3 case. Use a stamped-metal base. No weld rings. 
No gild-no gold or silver wires. Result: The RCA 2N3668 with 
8 full amps (average) designed for your mass-produced line-
operated consumer and industrial products. 

Now au~omatic sensor-actuated, stepless controls are priced with­
in reach of applications such as: motor speed "feed", electric 
heater regulators, commercial light dimmers, line regulators, 
power control and switching applications requiring line blocking 
capabilities up to 400 volts and forward current capabilities of 8 
amp (avg) and 12.5 amps (RMS) at a case temperature of 80°C. 

If cost has kept you from designing with silicon controlled rec­
tifiers, take another look! RCA's family of SC Rs is available in 
types to handle forward currents (IFRMs) from 2 to 12.5 amps for 
120- and 240-volt line operation. 

Optimize your designs with RCA types in this low-cost group 
of SCRs. Application engineering assist­
ance is available. For technical bulletin, 
write: RCA Commercial Engineering, 
Section RN 3-4, Harrison, N. J. 
AVAILABLE FROM YOUR RCA DISTRIBUTOR 

~ RCA Electronic Components and Devices 

~® The Most Trusted Name in Electronics 

Circle 902 on reader service card 

Standard 
A·C 
Supply 

PRV 
Repetit ive 
VRM (rep) 

Peak 
Forward 
Block mg 
Voltage 
VrsoM (rep) 

Avg DC 
Forwa1d 
Current 
IFA'I 

RMS 
Current 
lrRMS 

T0·8 

~ 
2N3521 2N3529 

120 240 

200 400 

600 600 

1.3 1.3 
ITrA=25°Cl 

2.0 2.0 

T0-66 NEW! IN T0·3 

~ ~ 
2N3221 2N3525 2N3811 2N31H 2NH70 

low 
120 240 Voltage 120 240 volts 

Supply 

200 400 100 200 400 volts 

600 600 600 600 600 volts 

3.2 3.2 8 8 8 Amp 
ITc=75°CI ITc= BO' CI 

w/ heatsink w/ heat sink 

5.0 5.0 12.5 12.5 12.5 Amp 


