






















































































































































































































































































































































































































































































Electronics Abroad 

text memory linked to the com­
puter. 

Actually, Sperac offers two signal 
generators. One is based on a 
diode matrix; the other uses inte­
grated-circuit logic and has a three­
dimensional memory that stores 64 
characters. The read time is about 
1 microsecond. 

The text memory uses ferrite 
cores and has a read-write time of 
1.5 µs. Since its speed is slower 
than that of the signal generator, 
the text memory stores characters 
in pairs as they come from the 
computer. 

Characters in the text memory 
are defined by six bits for black­
and-white display. Two additional 
bits are needed for four-color dis­
play and three additional bits for 
nine colors. 

A variety of combinations of 
signal generators, text memories 
and display receivers is possible. 
A single signal generator, for ex­
ample, can drive several receivers 
each with its own text memory. Or 
a series of receivers , without text 
memories and keyboards, can bP. 
linked to a com mon generator and 
text memory. 

West Germany 

PALette 
The trade-up to color won't be as 
costly for European users of video 
tape recorders as originally thought. 

This month, D eutsche Philips 
GmbH will start selling for about 
$1,750 a black box that turns its 
industrial black-and-white VTR into 
a color recorder. In the U.S., at 
present, the only color VTR available 
-high-cost studio units excepted­
is the Ampex Corp.'s VR-7500C, 
which sells for $4,500. 

Deutsche Philips, a subsidiary of 
Holland's NV Philips' Gloeilamp­
enfabrieken, says it will cut the 
price of its color adapter once 
quantity production gets under 
way and will offer versions for home 
recorders soon. Grundig Radio­
Werke GmbH and others have 
"low-cost" color recorders in the 
works. And the brass at Loewe-
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Tripal play. Tripal video tape recorder develops simultaneous 
signals for the three guns in a color receiver by passing line­
sequential chrominance information through a pair of delay lines 
and a switching unit. Luminance signal is common for all three guns. 

Opta GmbH is thinking about 
building a receiver with a color 
recorder built in. 

The flurry of color VTR activity in 
vVest Germany was touched off 
by Walter Bruch, head of the tele­
vision research laboratory at AEG­
Telefunken AG. Bruch, inventor of 
the PAL (for phase alternating line) 
color transmission system adopted 
by most vVest European countries, 
developed a technique that makes 
it possible to squeeze chrominance 
information into a "monochrome" 
bandwidth of 2.5 megahertz. 
Deutsche Philips and the others 
have based their low-cost recorders 
on the technique, which Bruch calls 
Tri pal. 

One-by-one. For Tripal record­
ing, the composite color video sig­
nal is decoded into red, green and 
blue signals. But rather than re­
cording all three for each line of 
the tv picture, Bruch's method 
stores just one color signal per line. 
Red, green and blue color informa­
tion is recorded sequentially on 
successive lines in a single channel. 

Along with the single-color in­
formation for each line, the high­
frequency components of the com­
posite video signal are recorded 
to get a luminance signal. Since 
just one color signal-and a partial 
one-is handled at a time, a band­
width of 0.6 Mhz will do for the 
chrominance channel. It is tucked 
into the low-frequency end of the 
Tripal composite signal, whose 
bandwidth is 2.5 Mhz and can be 
handled by monochrome recorders 

built for home use. 
Bright idea. If color signals were 

fed sequentially to the three guns 
in the receiver's picture tube, the 
viewer's eyes would average out the 
red, green, and blue over three lines 
and the colors would look all right. 
But with only one gun in action 
for each line, the picture wouldn't 
be bright enough. 

To get around this, the Tripal 
system develops signals for all three 
guns for every line during playback. 
Three simultaneous color signals 
are obtained by running the se­
quential signals through two 64-
microsecond delay lines. 

\i\Then a line recorded with, say, 
blue color information is played 
back, the chrominance input from 
the recording head is switched onto 
the blue gun. The green informa­
tion from the previous line-held 
up 64µs by the first delay line­
is fed to the green gun. At the same 
time, the red signal that was pres­
ent two lines before the blue has 
passed through both 64µs delays 
and is switched onto the red gun. 

Only the lower-frequency color in. 
formation is delayed and switched. 
The higher-frequency luminance 
signal for each line is fed to all 
three guns. 

True blue. Deutsche Philips 
maintains that the color reproduc­
tion with Tripal recording matches 
that of studio units. However, the 
horizontal resolution suffers a bit 
because of the 2.5-Mhz bandwidth 
typical for home VTR's. And the 
vertical resolution is limited be-
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onic RF. and Microwave Filters cover such a 
'de :ra~g~· of frequencies, types, and performance 

char~~teristics that you don't have to design "around" 
them. Your specific requirements are programmed into an 
rigineering computer, the filter designed and then produced 
~<i ·; these precise parameters. 

Basically modular, Telonic filters can be manufactured from elements 
iri ·stock, providing another benefit in fast delivery'!" With over 100,000 
filter designs already produced, even so-called special types may 
alleady be standard. Here is the broad selection you have in designing­
F_r.equencies from 30 MHz to 12 GHz • Lowpass • Bandpass • Tubular 
• I\?:iniature • Cavity • Interdigital • Tunable 

W~th .that variety, quick delivery, and high performance, do you even 
n~ed : a second source? 
*}:~ree-day, Jet Order Service available 
u•::· 

"11:~ •ENGINEERING CO. ~~\~d~~. '= 
x 27,J. • Laguna Beach, Calif, 92652 • Tel.: 714-4.94-9401 • TWX: 910-596-1320 

,~ -:~: Representatives throughout the U.S. and foreign countries. Factory 
1;fi;,·ri· offices in Maidenhead, England, Frankfurt, Germany, and Milan, Italy. 

·c:~.L:.. . • 52 page Filter Textbook • 
Tefonjc's new catalog contains never before published 

dat'aion Jilter-insertion loss, attenuation, physical 
si~e>frequency and bandwidth tolerances, 

aita?:P,ass band relationships. Send 
· ·~for . .your copy. 
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VITREOSI[ 
PURE FUSED QUARTZ 

More complete than most 
text books, the 48 pages 
cover Vitreosi I pure fused 
quartz and Spectrosil, syn­
thetic fused silica, the pur­
est form of quartz known. 
Complete data on prop­
erties, applications, chemi­
cal behavior, and many oth­
ers. Thermal American's full 
lines of products for indus­
try, laboratory and special 
applications are illustrated 
and described. A 16 page 
I ist is pocketed in the rear 
cover. 

If you use quartz-this book 
is a must for your library. 

Write for your free copy 
today. 
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cause three lines are always mixed. 
But the line-for-line luminance sig­
nals keep the vertical resolution 
tolerable for industrial and home 
recorders. 

Japan 

Fast-blooming hybrids 

Japanese capacitor makers proved 
their adaptability at the annual 
Japan Electronics Show this month. 
Realizing that integrated circuits 
are fast making conventional com­
ponents passe, most are rushing 
;nto production of hybrid thick-film 
circuits. 

To be sure, the country's semi­
conductor producers turned up at 
the Osaka show with a panoply of 
monolithic IC's. But most were 
digital circuits for computers. A 
few monolithics designed for the 
sound-intermediate-frequency am­
plifier of television sets were in 
view. Export-oriented set makers, 
however, are queasy about mono­
lithics. Still to be settled is the 
question of whether Texas Inshu­
ments Incorporated can block ex­
ports of equipment incorporating 
monolithics to the U.S. by a 
natient action. [Electronics, Sept. 
18, p. 157]. 

The odds. Capacitor makers go­
ing into production of thick-film 
hybrids for consumer electronics 
equipment think they've got a safe 
bet. If Texas Instruments manages 
to keep Japanese monolithics out 
of the U.S., the market will go to 
the hybrid-makers by default. If 
TI loses out in its patent squabble 
with Japanese semiconductor mak­
ers, the thick-film hybrid producers 
figure they can best producers of 
monolithics in price and delivery. 

Resistor manufacturers, oddly 
enough, haven't jumped onto the 
thick-film bandwagon en masse. 
The apparent reason: most resistor 
makers aren't as strong financially 
as capacitor makers. What's more, 
capacitor makers have the advant­
age of know-how in ceramic sub­
strates-on which thick-film circuits 
are laid down-and they supply 
their own capacitors, the most 

costly passive component. 
Competing. Most leading Japan­

ese capacitor makers had lines of 
thick-film hybrids for consumer 
electronics gear on their stands at 
the Osaka show. In most units, the 
active components were encap­
sulated transistors or diodes. The 
thick-film producers, though, are 
thinking about shifting to chips. 

An exception is the Mitsumi 
Electric Co.; it already uses chips 
supplied by the Hong Kong plant 
of Fairchild Semiconductor. Mit­
sumi may graduate to production 
of its own chips to get an edge on 
the competition. Although it prod­
uces a line of digital circuits, Mit­
sumi sees consumer electronics as 
its main market. The company cur­
rently supplies thick-film pre­
amplifiers to two producers of 
stereo sets. 

On the rise. Tokyo Denki Co., a 
subsidiary of the Tokyo Shibaura 
Electric Co., says its hybrid-circuit 
sales now run from 30,000 to 40,000 
units a month and are on an up­
trend. About 70% of the circuits 
are digital, but Denki expects 
linears will soon dominate. Denki is 
dickering with its parent company 
to supply circuits for tv sets. 

Other producers seeking busi­
ness in thick-film hybrids are the 
Murata Manufacturing Co., Ho­
kuriku Electric Co., Nichicon 
Capacitor Co., and Kyodo Elec­
tronic Laboratories Inc. Kyodo, 
however, is concentrating on sense 
amnlifiers for computer memories. 

Watching. Sitting on the side­
lines so far is the Matsushita Elec­
tric Indush·ial Co., a giant in both 
consumer elech·onics and com­
ponents. Matsushita, apparently, 
won't make its move until the situa­
tion in monolithics clears up. The 
company could jump into thick­
film production fast. 

Another company that's waiting 
it out is the Sony Corp. Like Mat­
sushita, Sony could move into hy­
brid 1c' s fast. 

Color's bright 
Like their U.S. counterparts, Jap­
anese color television set makers 
see a rosier outlook these days. 
Sales for the year will be consider-
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The Predictables. 

When ITT people 
ship your Series 930 DTL order 

you get on-time delivery. 

More than 97% of your Series 930 DTL orders get delivered 
on time. How's that for predictability? We offer the same 
15 circuit functions in the same packages as those people 
you've been having delivery problems with . Doesn't that 
justify a change? 

To see how little trouble DTL buying can be, try the ITT 
" Predictables. " Order off the shelf from your distributor or 
direct from your factory representative . Our shipping people 
may have to work late, but your receiving people won't. 

Integrated circuits ITT 
FACTORIE S IN WE ST PALM BEACH, FLOR IDA : PALO ALTO. CALIFORNIA: LAWRENCE. MASS ACHUSETTS: HARLOW ANO FOOTSCRAY, ENGLAND: FREIBURG ANO NUREN BERG, GERMAN'f 
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HOW RELIABLE ARE 
SUPERIOR TUBE'S CATHODES? 

238 

There's hardly a television set, radio, radar or any type 
of electronic equipment produced in the United States 
that doesn't use them. 

Here are the reasons why Superior Cathodes are so 
widely used: 

1. Superior is the world's leading independent cathode sup­
plier offering the greatest variety of cathode types and 
materials. 

2. Superior makes cathodes only for its customers . •• none 
for itself. 

3. Superior has two large, modern plants, 500 miles apart, 
with identical facilities. 

4. Superior delivers cathodes on time, every time. 

When you specify or order cathodes consider Superior 
and protect yourself against delays in delivery. 

Write today for your free copy of our Catalog 51. It 
belongs on your desk. Dept. 2500. 

NORRISTOWN, PA. 19404 

West Coast: Pacific Tube Company, Los Angeles, California 

Johnson & Hoffman Mfg. Corp., Carle Place, N. Y.-an affiliated 
company making precision metal stampings and deep-drawn parts 
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ably better than anticipated a few 
months ago. 

The industry late this summer 
reached an output of 100,000 sets 
a month for the first time. As a re­
sult, the Electronics Industries As­
sociation of Japan predicts that 
color-set demand will reach 1.1 
million in 1967. That's a 10% iboost 
over the association's estimate 
made at the beginning of the year 
and twice last year's deliveries. 

Best at home. A booming domes­
tic market underlies the new esti­
mates. Color-set exports, in fact, 
are running about 30% below what 
the industry association predicted 
in January. But domestic sales have 
zoomed beyond earlier expecta­
tions. Instead of 500,000 sets, the 
outlook now is for 750,000. The 
es timated export total for 1967 is 
350,000 sets, nearly all to the U.S. 

Sales of black-and-white re­
ceivers, too, figure to turn out bet­
ter than the industry group earlier 
figured they would. The January 
estimate was 3.34 million sets for 
the domestic market and 1.9 mil­
lion for exports. Both figures have 
been revised upward-to 3.5 mil­
lion and 2 million, respectively. 

Off the mark. The radio market, 
though, won't be as good as the 
industry thought at the outset of 
the year. Deliveries will run about 
37.2 million sets, some 2.4 million 
fewer than the original estimate 
but nonetheless nearly 10% over 
the 1966 figure. The gain in dollar 
value will be even better since unit 
prices of exported radios are 
edging up. Japanese producers are 
turning to high-qu•ality sets and 
leaving the cheap-set market to 
producers in Hong Kong, Taiwan, 
and elsewhere. 

Around the world 

Italy. Telecommunications equip­
ment makers will get a big lift from 
the government's investment plans 
for 1968 to 1972. Nearly $6 billion 
is earmarked by the plan for state­
controlled industries, and some $1 
billion of it will go to modernize 
the country's telephone and tele­
graph network. 
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NEW l..I1.._J ALL­
~ SILICON 

DIGITALLY TUNED 

VARIABLE FILTER 
FEATURES 

ULTRA LOW FREGUENCV 

96 DB/OCTAVE SLOPE 

MODEL 3342 DUAL-CHANNEL, MULTI· 
FUNCTION FILTER provides low-pass and 
high-pass operation with 96 db attenuation 
slope or 48 db slopes as band pass or band 
reject filter. The digital frequency control 
provides cut-off frequencies from 0.001 Hz to 
100 kHz with 2% calibration accuracy and 
excellent resettability. Size: 5V4" H x 19" W 
x l6V2" D. 

The new Krohn-Hite Series 3300 
operates on either line or batteries, 
with 0.1 % distortion and provides 
gain of 20 db. 

RECORDING ILLUSTRATES gain and selec­
tive response of Model 3342, in minimum 
band-pass operation, to a 0.01 Hz square 
wave. Output consists primarily of third 
harmonic component of input. 

This kind of low-frequency perform­
ance is backed by other important 
specifications. Examples are: 

Filter Characteristics: Either 4 or 8-
pole Butterworth (maximally flat) 
and R-C for transient-free opera­
tion. 

Digital Tuning: Six bands, 3 digits; 
rotary switches. 

Maximum Attenuation: 80 db. 

Dynamic Range: 80 db. 

Input Impedance: 10 megohms. 

Output Impedance: 50 ohms. 

Write for Data 

LFL1 KROHN-HITE 
~ ~~~F='~~"""""-""T"l~l"J 
580 Massachusetts Avenue, Cambridge, Mass. 02139 

Telephone: 617 / 491-3211 

Circle 241 on reader service card 241 



A TECHNICAL DIGEST FDR INNOVATORS OF CONSUMER EOUIPMENT 

Revolutionary 
advances 

m 
electronic 

tubes 

Need 
Black Hawk 

capacitors 
in a hurry? 

Maximum 
energy product: 

7,000,000 gauss-oersteds 
with GE 

Alnico 5-7 

New 2-transistor 
Darlington amplifier 

costs as low as 35r 

COMPONENT 
CAPSULES 

"4+ 1" TUBE KIT IS DESIGNED TO 
HELP MAKE $50 TV SETS POSSIBLE 
Here, clearly, is the most economical and 
most compact black and white tube kit 
yet offered. Only 5 tubes are needed to 
perform all necessary tube functions ex­
cept the tuner and picture tube. This new 
idea in electronic tubes is designed to help 
lower the price of monochrome sets. 

GE THICK-FILM MODULETRON ••• 
A BOLD NEW PACKAGING CONCEPT 
Up to 75% of the passive elements in your 
TV receiver can now be included within 
this new compactron. Yet no circuit re­
design is necessary; active tube elements 
remain unchanged. The GE Moduletron 
may offer savings as high as 50% on pas­
sive elements and installation costs. 

Circle Number 91. Circle Number 90. 

r-

lillt 
L­

Y•16078 17BF1i Y·1699B 33GY7A 1BC2 
Takes passive elements off the circuit board 

and puts them inside the compactron 

Immediately 
available in 

volume 
quantities 

Now you can specify Slack Hawk capacitors for immediate 
delivery in 7 different case sizes and in 5 different voltage 
ratings-50, 100, 200, 400 and 600 VDC. Black Hawk capacitors 
feature molded encapsulation to provide a hard moisture­
resistant shell around the capacitor roll and strengthen the 
welded leads. Other advantages include extended foil con· 
struction and very precise dimensions (±0.005). 

Circle Number 92. 

At 7,000,000 minimum gauss-oersteds, Alnico 5-7 gives 
you a 25% increase over conventional Alnico 5 .•. per­
mits either greater magnetic performance in the same 
size material, or equal performance in a smaller and 
lighter magnet. High-energy premium priced Alnico 5-7 
is excellent for applications requiring superior perform­
ance such as high-density meter movements, large de 
motors and sophisticated speakers. GE engineers will 
gladly help you discover how to make the most efficient 
use of its properties. Circle Number 93. 800 700 600 500 400 300 200 100 DO 

Demagnetizing force H (oersledsl 

Demagnetization vs. energy 
output 

.. :: 
Actual Size 

Use GE's new D16P NPN device (in monolithic structure) to 
simplify your audio ·amplifier circuits in pre-amps for phono­
gr.aphs and tape recorders. One D16P actually costs less than 
its discrete counterpart in these applications-two 2N3394's. 
D~6P's provide single stage input impedance over 2 megohms 
with a 6-to-1 voltage gain at negligible distortion (less than 
0.1 %). For more information, Circle Number 94. 
*In lots of 1,000 and up 

WE MAY NOT OFFER EVERYTHING YOU WANT FROM ONE COMPONENTS 
SUPPLIER. BUT WE DO COME A LITTLE CLOSER THAN ANYONE ELSE. 

18s.33 
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