


















































































































































































































































































































































































































































































Philips' profits 

continue to slide 

Medical electronics 
exhibit in Moscow 
reveals Soviet lag 

GE regains hold 

on Spanish firm 

IBM and CDC 

at Leipzig Fair 
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Newsletter from Abroad 

Another poor year for profits seems in store for Philips Gloeilampen­
fabrieken NV, squeezed both by sagging consumer markets in Western 
Europe and costly startups in color television and business computers. 

Sales last year soared to $2.3 billion, compared with $2.1 billion in 
1965, but profits fell about 10%. The decline will almost certainly con­
tinue this year, largely because returns on color tv and computer 
invesbnents won't start corning in until 1968, at the earliest. 

Also clouding the picture is the problem of large inventories, now 
running close to $890 million-about 39% of last year's sales. To whittle 
this down, the company may have to cut prices and turn to expensive 
sales gimmicks. It now is selling black-and-white tv sets in Belgium on 
a six-month free trial basis and with a five-year guarantee. 

Philips lopped off 3,500 workers from its Dutch payroll of 87,000 last 
year and will let another 2,500 go by June. But the cutback doesn't 
figure to check the slide in profits. 

Western experts are now convinced the Soviet Union is well behind the 
West in medical electronics. 

Paradoxically, this lag became evident during an exhibit of X-ray 
equipment held with little fanfare this month in Moscow by Philips 
Gloeilampenfabrieken NV. Russian specialists who turned up for the 
show disclosed, for example, that there's no domestic production of 
videotape recorders for X-ray diagnosis. Nor do the Soviets have transis­
torized closed-circuit television equipment for use with X-ray units. And 
although the Russians are known to have developed sophisticated 
miniature image-intensifiers for their space program, none of these 
devices have been made available to medical institutes. 

Philips specialists also got a look at leading Soviet medical centers 
while the exhibit was running and came back with the impression that 
production of advanced medical electronics hardware is practically non­
existent in the country. 

The General Electric Co. has cut itself in for a larger share of the mush­
rooming electronics market in Spain. After three years of negotiations, 
the company now has a go-ahead from the Franco government to boost 
its holding in GE Espanola. 

The increased equity will return to GE the majority control it had 
when the Spanish firm was founded in 1929. GE was later forced by the 
Franco government to sell off part of its holding and become a minority 
shareholder. Other big stockholders in GE Espanola are Alsthom, a 
leading French heavy electrical equipment producer, and Compagnie 
Francaise Thomson Houston-Hotchkiss Brandt. 

Western computer manufacturers and their potential customers behind 
the Iron Curtain expect U.S. restrictions on sales of sophisticated elec­
tronics hardware to Soviet bloc countries to soon be eased. Anticipating 
freer trade, both the International Business Machines Corp. and the 
Control Data Corp. for the first time showed third-generation computers 
at this year's Leipzig Spring Fair. IBM, particularly, has high hopes for 
East European markets, where French and British computer makers 
already have made considerable headway. 
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Japan 

Surprise package 
As they boarded a jet bound for 
New York last week, a pair of en­
gineers from the Hayakawa Elec­
tric Co. on their way to the annual 
convention of the Institute of Elec­
trical and Electronics Engineers 
carried with them two small, ordi­
nary-looking plastic cases. Inside 
the cases: prototypes of an elec­
tronic calculator built around metal­
oxidc-scmiconductor integrated cir­
cuits that Hayakawa plans to put 
on the market late this summer. 

Hayakawa showed an experi­
mental desk calculator designed 
with monolithic silicon tran sistor­
transistor logic circuits last fall 
[Electronics, Nov. 14, 1966, p. 
345]. But in a surprise move, the 
company-the top producer of 
desk calculators in Japan-has 
switched to metal oxide semicon­
ductors for its first commercial in­
tegrated circuit calculator. 

The sole re calculator on the 
horizon in th e United States-Vic­
tor Comptometer Carp's Victor 
3900--also has metal-oxide-semi­
conductor re's. But the semicon­
ductor company that will produce 
the machine for Victor, the Philco­
Ford Corp. , has had all sorts of 
teething troubles with the calcula­
tor and won't have it in mass pro­
duction before this summer, more 
than a year behind Victor's original 
schedule [Elec tronics , March 6, p. 
231]. 

Modernization. But Hayakawa 
has managed to skirt a number 
of the problems that Victor and 
Philco-Ford encountered. Victor's 
calculator crams the equivalent of 
21,000 discrete components on 29 
integrated circuits. Hayakawa's ma­
chine has 50 re packages for arith­
metic and control, plus 43 discrete 
silicon transistors and 200 ger­
manium diodes to drive a display 
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of Nixie-like indicator tubes. 
\Vhat's more, the J apanesc cal­

culator has only five types of metal­
oxide-semiconcluctor packages. The 
re part of the machine includes 10 
dual eight-bit shift registers, 10 
quadruple flip-flops , 20 quadruple 
dual-input gates, five quintuple in­
verters, and five general-purpose 
circuits that can be connected to 
perform a variety of logic func­
tions. Clock frequency for the logic 
circuits is 50 kilohertz. Hayakawa 
and the two semiconductor makers 
that will supply the circuit pack­
ages deliberately kept the degree of 
integration moderate so that yields 
would be economic and the pack­
ages suitable for other, larger cal­
culators. 

Display. For the readout, Haya­
kawa opted for %-inch diameter 
Nixie-like tubes. Rather than the 
conven tional simultaneous display 
for all 12 h1bes , the readou t is time­
sequential with each tube "on" for 
80 microseconds and then "off" for 
about 1,000 microseconds. The on­
off switching is fast enough to give 
the calculator user the impression 
that the h1bes are continuously lit. 

But the sequential display cuts 
down considerably on the number 
of components needed for th e h1be­
clriving circuits. In a simultaneous 
display, 10 complete driving cir­
cuits are required for each digit dis­
played. For a 10-cligit calculator, 
then, 100 separate circuits are 
needed. The sequential clisplay­
each digit position lit in turn­
needs only 20 circuits , 10 for com­
mon cathode connections among 
the O's , l's, 2's , 3's etc. and 10 more 
for the anodes for each digit posi­
tion. To light the numeral "5", say, 
in the h1be that shows the tenth 
significant digit, the driving cir­
cuits switch on the "5" common 
cathode connection but the "5" 
glows only in the tenth tube since 
it is only one whose anode circuit 
is on at the same time. The driving 
circuits for decimal points are sepa-

Calculating. Hayakawa Electric Co. 
plans to put desk calculat or with 
metal -oxide-semiconductor logic 
ci rcuits on the market lat e thi s 
summer. The company had 
prototypes on its stand at t he 
IEEE convention. 

rate. Almost all the power con­
sumed by the calculator-6 watts 
-goes for the display circuits. 

Shrinking. The prototypes Haya­
kawa will show at the IEEE con­
vention this week are, roughly, 12 
inches from front to back, 10 inches 
wide and 2.5 inches high . All the 
electronics are mounted on two 
8.2-inch by 4.75-inch printed circuit 
boards . Improved layouts on the 
boards will make the commercial 
versions about 20% smaller than 
the prototypes. 

The production versions will be 
lighter, too. Largely through a 
slimming clown of the carrying 
case, th e commercial calculator 
will weigh just 9 pounds, compared 
to 11 for the prototype. By con­
trast, Hayakawa' s current small 
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calculator weighs in at 29 pounds. 
And Hayakawa has in mind im­

proved display tubes . The tubes 
now in use require b etween 170 
and 190 volts. In the works are 25-
volt tubes that will lower the 
power consumption and make for 
longer life for the transistors in the 
driving circuits . 

France 

Lightening the load 
Although th e thousands of would­
b e subscribers who have to wait a 
year or more to ge t a telephone 
won' t believe it, France may be the 
first country to use laser transmis­
sion links for telephone service. 

Nex t month , Labora toirc Central 
de Telecommunications will start 
experimental telephone tran smis­
sion by pul se code modulation over 
a laser link in a Pari s suburb. Th e 
company, a subsidiary of th e Inter­
national Telephon e and Telegraph 
Corp. and an important supplier of 
advanced equipment to the govern­
ment-run phone network, secs the 
experiment as a forerunner to the 
es tablishment of short-ran ge opti­
cal sys tems th at could ease the 
load on overworked carrier equip­
ment in ex isting exchan ges. 

Many teleco mmunications equip­
ment produ cers around the world 
have laser tran smiss ion experi­
ments under way. Most, thou gh, 
have as their eventual goal long­
distance trunk tran smis sion with 
thousands of chann els. Laboratoire 
Central' s experinw ntal system will 
handle just 25 channels. 

Back-and-forth. In its ex peri­
ment, th e French compan y will 
send b oth data and telephone call s 
over a link a mile and a half long. 
The receiver and tran smitter will 
be mounted on th e same tower and 
th e outgo ing b eam boun ced back 
to the receiver by a refl ector 
mounted on a second tower three­
fourth s of a mile di stant. 

The laser for th e transm iss ion 
sys tem is a helium-neon type w ith 
a visible beam of 6,328 an gs troms 
wavelength and a power of 30 milli-
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watts. It will be set up at the bot­
tom of the tran smitter tower and 
aimed at the second tower peri­
scope fashion. 

Refl ected back from the second 
tower, the beam will pass throu gh 
a pair of lenses and an interferen­
tial filter with a bandwidth of 35 
angs troms centered on 6,328 ang­
stroms. Then it will be picked up 
on a photocathode 0.1-inch in di­
ameter. 

Ultrasonic. To modulate the 
beam, Laboratoire Central will use 
an ultrasonic Brillouin -scattering 
device operating at a frequ ency of 
250 megahertz. The device is a 
fu sed sil ica cube with a di sk of X­
cut quartz 30 microns thick and 5 
millimeters in diameter bonded to 
it. The modulated beam is only 5 
mm in diameter, so small th at an 
in sec t fl yin g th rough it would di s­
rupt transmiss ion. The beam is en­
larged optically to 5 centimeters 
wid th b efore it is reflected off the 
peri scope-like transmitter mirror. 

For telephone transmi ss ion, the 
input to the modulator will come 
from a pulse-code-modulation sig­
na] generator. For data tran smis­
sion, which Laboratoire Central is 
inves tiga ting for the French De­
fe nse ~Iinis try, a special encoder 
w ill be used. 

Color tube time 
I t's b een a long time comin g, but 
the masklcss color-television tube 
th at the Compagnie Frarn;aise de 
Television has had in the works 
for three years now seems clefi­
n itely headed fo r the market. 

This month , the company closed 
a $4 million deal with the Soviet 
Union cover ing li censes and know­
how for a pilot pl ant to build the 
maskless tube. The target elate for 
startin g produ ction-of several 
thousand tu bes annu ally-is 1969. 

By then, th e French most likely 
will be turning out the tubes in 
volume. Two major tube producers 
reportedly arc well along in talks 
to set up a joint color-tube plant. 
The two, the Compagnie des Lam­
pes and La Racliotechnique S.A., 
a subsidiary of Philips Gloeilam­
penfabrieken, are thinking in term s 
of a 200,000-tube output by 1969 

Confident. Hen ri de France, 
inventor of the Secam color-tv 
system and scientific adviser to 
Compagnie Francaise de Television, 
says the company 's maskless 
color tube is " practically ready" 
for produ ction . 

and something like 500,000 tubes 
yearly by 1971 or 1972. And H enri 
Peyroll cs, general manager of Com­
pagnie Fran9aise de Television, 
says th e Russ ians will start build­
ing-within two or three years-a 
full- scale plant capable of produc­
ing a million tu bes annually. 

Cautious. With its prediction 
now th a t the maskl ess tube will be 
in prod11ction in about two years, 
Compagnie Frall(;aise de Televi­
sion has turned conservative. \Vh en 
they fir st showed th e pro totype 
h1be nearly two years ago, company 
offi cial s claimed it would be ready 
for volume produ ction within a 
year. But so far , only 50 h1bes 
have been produ ced in a pilot run 
by csF-Cornpagnie Gcncralc de 
Telegraphie sans Fil, on e of the 
parent companies of Compagnie 
Franc;aise de Television. 

CFT won't give detail s on the 
troubles it's run into readying the 
tube for the produ ction lin e. 

However, one engin eer reports 
th e produ ction version will rPtain 
th e same basic des ign of the tu be 
conceived by H enri de France, in­
ventor al so of th e Secam color-tv 
system. In this tu be, a wire gr ill 
replaces th e shadow mask an d 
brightener elec trodes on the out­
side of the tu be control th e speed 
of electrons emitted from three 
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guns, one for each primary color 
[Electronics, May 3, 1965, p . 157]. 
But CFT says the tube has been 
considerably improved during the 
preparation phase. The contrast 
ratio has b een lifted from 40 to 50 
in the first tubes to between 180 
and 200. And the definition was in­
creased 20% by narrowing the 
color phosphor sh·ipes from 0.33 
millimeter to 0.27 mm. 

Soviet Union 

Color to come 
The word from th e Kremlin long 
has been that the Soviet Un ion 
would have color television on a 
big scale in time for next Novem­
ber's celebration of the 50th Anni­
versarv of the Bolshevik Revolu­
tion. Now it seems that th e anni­
versary color programs will be seen 
on only a few hundred receivers 
strategically placed throughout the 
country. 

Like th e French , the Russians 
are using the Secam color system 
and counting heavily on a mask­
less picture tube for priced-right 
color sets. But the tube won't be 
forth coming before 1969 [see re­
lated story above]. Meanwhile, the 
Russians are res tricting themselves 
to small-scale production of sets 
using shadow-mask picture tu bes . 

Well grounded. But if they won' t 
be ready to flood th e country with 
color sets for the jubilee, the So­
viets will make good essentially on 
their promise to have countrywide 
colorcasts by then. ' Vork is going 
full blas t on a half-dozen ground 
sta tion s to relay broadcasts from 
Moscow to ground stations in the 
far corners of the country via the 
three Molnya-1 communications 
satellites put into orbit in 1965 and 
1966. Already, television programs 
have been relayed between Mos­
cow and Vladivostok. 

And all indi ca tions are that tl1e 
Soviets will have a noteworthy in­
novation in television transmiss ion 
when their communications satel­
lite network goes into service. Put­
ting to work an idea proposed 20 
years ago by the Radio Corp. of 
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America but still not used com­
mercially in the United States, the 
Russians will transmit the audio 
signals in the video channel. In 
conventional broadcasting, there's 
a separate carrier for sound. 

In the single channel scheme, 
called time diplexing, the audio in­
formation is inserted during the 
short interval (about 1.5 microsec­
onds) between the end of the video 
in formation for one line and th e 
synchronizing pulse for the start of 
the next line. ' Vith th e sound di­
plexed into the video, a single 
transmitter can handle the com­
plete tv signal. The Ru ssians admit 
that the fidelity of the diplexed 
sound will be poor at the outset 
but claim they'll be able to im­
prove it. 

Time diplexing for tv satellite 
tran smission was tried expet'iment­
ally by the Bell Telephone Labora­
tories with Telstar 2 in 1963. Bell 
is still developing time diplcxing 
equipment but has not yet offered 
it fo r use by broadcas ting net­
works. Current network practice 
in the U.S . is to feed video infor­
mation to stations over microwave 
links and the sound separately by 
coaxial cable. 

South Africa 

Hard times 
Consumer elec tronics producers in 
South Africa can trot out a com­
pendium of woes that would make 
marketing men in any other "de­
veloped" country shudder. 

This month, the South African 
radio and audio indus try started to 
clamor for in creased tariff protec­
tion against imports, largely from 
the U.S ., West Germany and Japan. 
But even if the government does 
raise the tariff wall-and there are 
no signs yet that it will-the indus­
try's outlook will still be bleak. 

Slim pickings. The ruling Na­
tional Party won' t allow television, 
and so consumer electronics mak­
ers have as their mains tay a meager 
domestic market for radio sets­
around 100,000 a year-and phono­
graphs. 

Electronics Abroad 

And the dozen-odd South Af­
rican electronics firms, along with 
10 subsidiaries of foreign compa­
nies, hold only some 40% of this 
market. Companies based in neigh­
boring Rhodesia, where British and 
United a tions economic sanctions 
against the breakaway Ian Smith 
regime have spurred local elec­
tronics output, surprisingly account 
for between 30% and 40% of Sou th 
African radio-set sales. The res t of 
the market is accounted for by im­
ports from the U.S. , Japan and 
Germany. 

Good neighbor. In South Africa's 
current clim ate of sympathy to­
ward Rhodesia, both in government 
and business, there's no chance 
of throttlin g imports from th ere. 
South African manufacturers would 
like to see imports from elsewhere 
slowed to a trickle, but with an 
arbitrary tariff rise th e government 
would invite retaliation. 

What's more, the industry can't 
turn to its na tural export market­
th e developin g African countries­
for a lift. Th e government has made 
it a crimin al offense to supply 
equipment or know-how to any 
coun try hostile to South Africa or 
its apartheid policy. This shuts out 
Sou th African products from most 
other countries in Africa. 

With the outlook so bleak, a 
state of near-torpor seems to have 
settled in on the South African con­
sumer electronics industry. At the 
Johannesburg radio and audio 
trade fair last month-the first ever 
held in the country-only half the 
South African-owned companies in 
the fi eld bothered to exhibit. The 
other half apparently felt the state 
of the market didn't warrant spend­
ing money on promotion. 

Great Britain 

Through thick and thin 
In their rush to achieve volume 

produc tion of monolithic inte­
gra ted circuits , Britain's major 
semiconductor makers have largely 
neglected thick-film hybrid 1c's. 
Spotting an opening for a smaller 
company in the mushrooming-
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but highly competitive-IC market, 
W elwyn Electric Ltd. is readying 
an automated production line to 
turn out 100,000 hybrid circuits a 
week. 

'\'elwyn figures that when the 
line is running a t full tilt a year or 
so from now, it will be able to pro­
du ce logic ga tes selling at about 50 
cents each. Th e firm expects the 
devices to be snapped up, particu­
larly by industrial controls makers. 
Although the hybrids are slow 
compared to monolithic circuits, 
the low-cos t thick film circuits can 
hand](' enough power to direc tl y 
drive relays and sili con controlled 
rec tifiers. And the hybr ids operate 
a t 12, 24, or 50 volts, mu ch higher 
than monolithics' level. Th e high 
voltage levels, rela ti vely immune 
to noise interference, are a b ig ad­
vantage in indu strial control s. 

Bright prospects. W clywyn, in 
fact, es timates th at by 1970 hy­
brids will have a 30% share of a to­
tal Briti sh 1c market of $55 million. 
The government agency charged 
with fos terin g technological ad­
van ces in Britain , the Na tional Re­
search Developmen t Corp. , also 
secs a bright fuhire for hybrids; 
the agency is provid ing most of the 
$2 million needed to finance "'cl­
wyn's automated produ ction facili­
ti es. E vcnh1ally " ' clwyn will add a 
second line to b oos t its capacity 
to 200,000 thick-fllm hybrids a 
week. Th e concern will al so pro­
du ce thin -film res istance networks. 

Fired on. To turn out logic gate 
circuits, " ' elwyn's line will feed 
alumina substrates about 1 in ch 
square and 0.030-in ch thick into a 
printing machine that lays down 
the pass ive elements and intercon­
nections. The printed film compo­
nents will then b e baked on in an 
automatic furnace, with tempera­
ture controlled to within 1°C 
across the bond. The yield through 
th is s tage is expected to reach 
80%, and there should be few re­
jects in subsequ ent operations. 

After b aking, the res istances will 
be automatically adju sted to a tol­
erance of 1 % and the semicondu c­
tor chips will be soldered onto the 
substrate. The leads will then b e 
fitted and the circuit encapsulated 
in a semiautomatic operation. 

" 'elwyn will run go-no-go tes ts 
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on the circuits a t the outset but 
la ter will switch to a computer­
controlled tes t setup to check 
parameters. The firm es timates the 
stability of the hybrid circuits at 
better th an 2% over 2,000 hours at 
temperatures ranging from - 55°C 
to 125°C. 

Lighting up 
~othing would brin g greater joy to 
Britain 's red-eyed civil air traffic 
controll ers, so far condemned to 
work in darkened rooms, than a 
bright radar display of the aircraft 
th ey keep track of. 

But th e advent of bright displ ays 
a t civil a irports in the United King­
dom seems about 18 month s off . 
Th e Board of Trade, which recently 
took over responsibility fo r air traf­
fi c control from th e now-defun ct 
Minis try of Avia tion, currently is 
evaluatin g bids for the first in stalla­
tions. 

Two bright display sys tems are 
sla ted to go into the control tower 
a t London Airport and about 30 to 
the nearby area contro l center at 
W es t Dray ton. Eventually, the 
Board of Trade expects there' ]] be 
about 90 bright displays a t British 
civil a irports. 

Competitors. T wo sys tems are 
in th e runnin g for the Board of 
Trade's business. One is th e scan­
conversion sys tem, used at major 
airports in the U.S. In this sys t m, 
information s tored in a radial raster 
b y a normal radar plan position 
indi ca tor is converted into a tele­
vision raster and then displayed on 
a tv screen. The Royal Aircraft 
Establishment a t Farnborou gh has 
had such a sys tem, built by the 
Ray theon Co. , under evalu ation for 
two and one-half years. 

The second sys tem in contention 
is based on a direct view storage 
tube. At a conference on air traffi c 
control sys tems engin eerin g and 
des ign held las t week by the ln sti­
tu ti on of Electrical En gineers in 
London, an cn~ineer of the r-..far­
coni Co., described an 11-in ch di­
rect view bright cathode rav t1111f'. 

Two guns. In the tube, the bright 
im age comes from stepping up both 
the stream of electrons that excite 
the phosphors on the screen and 

the light-conversion efficiency of 
the phosphors themselves . To do • 
this, two guns are used, a writing 
gun and a flood gun. -

The writing gun works very 
mu ch like the gun in a conventional 

.. 
crt except that the stream of elec- -
trans it puts out strikes a storage 
mesh in stead of the phosph ors. Be­
cause the phosphors themselves 
do not store information , hi gh­
effi ciency, short-persistence ph os­
phors can b e used for the viewing 
screen. 

The screen is lit by the flood gun , 
whose electron stream is collimated 
so that it approaches the storage 
mesh orth ogonally and uniformly. 
The charge on the mesh all ows the 
flood gun electrons to pass through 
and strike the screen continu ously 
but only where informa tion has 
been written in. 

Around the world 

Saudi Arabia. Oil-ri ch Saudi 
Arabia has under way an ambitious 
program to expand its radio and 
televi sion broadcasting network 
durin g the current fis cal year. Up­
wards of $26.5 million will b e spent 
for tran smitters and studio equip­
ment. The strengthened tran smitter 
facilities will bring within range of 
Saudi broadcasts all the emirates 
in the Arabian Gulf. 

Japan. The 1urata Manufactur­
in g Co. introdu ced thi s week at 
the annu al convention of th e In sti­
tute of Electrical and Elec tronics 
En gineers experimental versions of 
ceramic filters that operate at fre­
qu encies of 10.7 and 4.5 megahertz. 
Th e filters are des igned to replace 
coupling transform ers in intermedi­
ate-frequ ency amplifiers and dis­
criminators in television se ts and 
frequ ency-modulation radios. 

Poland. Four new tran smitters 
and 42 relay s tations slated for con­
stru ction this year will brin g to 
86% the portion of the Poli sh popu­
lation within receiving ran ge of 
television broadcasts . Sales of tv 
se ts for 1967 are expected to ri se 
sharply to 500,000 units. This w ill 
push the total number of se ts in 
service past the 3-million mark. 
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HELIAX® elliptic.al waveguide 
the microwave spectrum covers 

With the addition of two new sizes, flexible HELIAX 
elliptical waveguide is available for all microwave 
communication bands from 1.7 to 13.2 GHz. The 
continuous single lengths of HELIAX waveguide 
assure reliable system performance, with elec­
trical characteristics better than conventional rigid 

9 SIZES OF ELLIPTICAL WAVEGUIDE 

2 3 4 5 
FREQUENCY - GHz 

EW 59 

EW 56 

6 7 

EW71 

8 

EW 85 

9 10 

IN EUROPE: Andrew Antennas Systems, Lochgelly, Fife, Great Britain 
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waveguides at less cost. • Investigate HELI AX 
Elliptical Waveguides for your next microwave 
system whether it be for a short haul installation 
or a long high density system. • Write for speci­
fications-Andrew Corporation, P.O. Box 42807, 
Chicago, Illinois 60642. ,.., 
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Howa rd H . Monk & Associates 

Basic Inc., Silk City Industrial 
Ceramics Div. 211 
Ca rr Liggett Adv., Inc . 

Bendix Corp., Electrical 
Components Div. 44 
M acManus, John & Ad ams Inc. 

The Birtcher Corp. 206, 207 
Guerin, Johnstone, Gage Inc. 

Bishop & Co., J. 168 
Ri c hardso n, Thomas & Bushman, Inc. 

Blackstone Corp., Ultrasonics Div. 233 
Carr Liggett Adv. Inc. 

Bolt Beranek & Newman Inc. 215 
Lela nd Oli ver Co. 

• Borg Warner Corp., Ingersoll 
Products Div. 
Conno ~Sag e rAssoc . 

Bulova Watch Co., Electronics Div. 
Fran k Best Co. Inc. 

• Burndy Corp. 
Do n Kemper Co., Inc . 

Cambridge Thermionic Corp. 
Chi rurg & Cai rns , Inc. 

Cherry Electrical Products Corp. 
K & A. lnc. 

Cimron, Div. of Lear Siegler, Inc. 
Phill ips- Ramsey, Inc. 

• Clifton Precision Products Co., Div of 
Litton Industries 
Ivey Adv. Inc. 

Colorado State of, Industrial 
Development Div. 
Buchen Ad v., Inc. 

Columbia Wire Products Co. 
Sander Rodkin Ad v. Agency, Ltd. 

Comcor Inc., Sub of Astrodata , Inc. 
M a rketing Directio ns 

Communication Electronics, Inc. 
Consolidated Vacuum Corp., Sub. of 

Bell & Howell 
Wolff Assoc., Inc. 

Consumers Power Co., Area 
Development 
M cLain Adv., Inc. 

Cornell·Dubilier Electronics, Div. of 

72 

184 

75 

235 

225 

4 2 

158 

176 

230 

170 

223 

40 

126 

Federal Pacific Electric Co. 155, 156 
Da niel & Charles, Inc. 

Cramer Industries 
Bryan / Do nald Adv. 

• Dage Electric Co., Inc. 
Garrison, Jasper, Rose & Co. 

• Dale Electronics, Inc., Sub of 
Lionel Corp. 
Swanson, Sinkey Elli s, Inc . 

246 

23 1 

38 

58 
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• Data Instruments Division 
Technica l Marketing 

219 

• Daven, Inc. 226 
Weston Assoc., Inc . 

• Delco Radio, Div. of General Motors 
Corp. 212, 2 13 
Campbel l-Ewald Co. 

Dialight Corp. 233 
H.J . Gold Co. 

Digital Equipment Corp. 
Kalb & Sch neider, Inc. 

Dresser, Sie, Inc . 
Erwin Wasey , Inc. 

DuPont de Nemours Co., Mylar Div. 
Batten Barton Durstine & 
Osborn, Inc. 

Eimac, Div. of Varian Assoc. 
Hoefer Dieterich & Brown, Inc. 

Electro Scientific Ind. 
Nad ler & Larimer, Inc. 

Electronic Research Assoc., Inc. 
Josephson, Currari & Co. 

Ell ectronica Metallux 
Jachini Pietro Agency 

o •Esterline Ang us Instrum ent Co. 
Ca ldwell , Larki n & Sidener 
Van Riper, Inc. 

22 

200 

199 

154 

236 

164 

OAS 5 

80 

Fairchild Instrumentation 
Faust/Day, Inc . 

192, 193, 195 

Fairchild Semiconductor, Inc. 
12, 13, 137, 138 

Faust / Day, Inc. 
Fi berfil Co., Div. of Rexall 

Chemica l Co. 
Tri-State Ad v. Co . 

Fluke Manufacturing Co., John 
Bonfield Assoc. 

220 

15, 214 

G & E Brad ley Ltd . 66 
Hyde & Partners, Inc. 

Garrett Corp., Airesearch Mfg. Div. 142, 222 
J. Walter Thompson Co . 

General Dynamics Corp., 
Electro nics Div . 229 
Worl d Wid e Agen cy 

General Electric Co., Component 
Capsules Div. 151 
George R. Nelson, Inc. 

• General Electric Co. 78 
George R. Nel son, Inc. 

• General Electric Co., Semiconductor 
Products Div. 146 
George R. Nelson, Inc. 

• General Instrument Corp., 
Semiconductor Products Div. 64, 65 
N o rman All en Assoc . 

General Radio Co. 2nd Cove r 
Ho rto n, Church & Goff 

Globe Industries, Inc. 233 
Odio rne Industr ial Adv. 

Granger Associates 79 
West Assoc iates 

Hanibal Glass, Inc. 232 
Jansen Assoc., Inc . 

Hathaway Instruments Inc. 234 
Eby & Eve rson, Inc . 

• Haydon Co., A.W. 
Chambers, Wiswe ll & Moore, Inc. 

229 

Heinemann Electric Co. 296 
Thomas R. Sundheim, Inc . 

• Hewlett Packard, Loveland Div. 62, 63 
Ta ll ant / Yates 

• Hewlett Packard, Colorado 
Springs Div. 3rd Cover 
Tall ant/Yates 

• Hewlett Packard Assoc. 1 
Lennen & Newel l, Inc. 

• Hewlett Packard, M icrowave Div. 2 
Lennen & Newell, Inc. 

•Hewlett Packard, Sanborn Div. 17 
Cul ve r Adv., Inc. 

~ 

... 

... 

... 

0 Hewlett Packard, S.A. OAS 9 ...... 
Walter Zurcher, S. A., Agency 

~ 
Hitachi Ltd. 140 

Dentsu Ad v. 
Hoffman Electronics Corp. 174 -<-J ay Ch ia! & Assoc. 
Honeywell Micro Switch Div. 

Ba tten Barton , D ursti ne & 
74 

" Osborn, Inc . 
Honeywell PMD Div. 39 

Batten Barton, Dursti ne & .., .. 
Osborn, Inc. 

Hudson Lamp 166 ~ 

Mohr & Co., Inc. 

• IMC Magnetics Corp. 221 
Monad Adv., Inc. '\ 

IR C, Inc. 180 
Gray & Roge rs , Inc . 

Industrial Agencies of Japan, Ltd. 228 .. ... 
Nichiden Adv. Ltd . 

• Intercontinental Instruments, Inc. 73 
J. S. Lanza & Assoc. 

International Electronic Research Corp. 228 
Van Der Boom, Mccarron, Inc .. Ad v. 

Inte rn ational Instruments, Inc. 231 
Thomas R. Sund heim, Inc. 

International Rectifier Corp. 
Bo tsford, Constantine & M cCarty, Inc. 

71 

• ITT Can no n Electric, Inc. 110, 111 
West , Weir & Bartel, Inc. 

" 0 • ITT Jennings Mfg. Co. OAS 11 
West. Weir & Bartel. Inc. 

ITT Semiconductors Div. 248 
Nea ls & H ickok 

D ITT Standa rd Telephones & 
Cab les, Lt::l . OAS 2 

' Brockie Has lam & Co. 

ITT Wire & Cable 139 
West, Weir & Barte l, Inc. 

Jerrold Corp .. Government & 
14 Industri a l Div . 

Lescarboura Adv. 

... 
Keithley Instruments, Inc. 185 

Bayless-Kerr, Co. 

"' -
•Lapp Insulator Co. 205 .. 

Wolff Assoc. 

• Leach Corp. 144 
Jay Ch i at & Assoc. -Licon, Div. of Illinois Tool Works, Inc. 167 
W aldie & Brigg s, Inc. 1' 

Litton Ind. Inc., Potentiometer Div. 150 
W est , Wei r & Bart el, Inc . 

Louisia na, State of Dept. of ~ 

Commerce & Ind. 208 
Bauerl ei n, Inc. -{". 

• Machlett Laboratories, Div. of 
g Raytheon Co. • Fu l ler, Smith & Ross, Inc . 

• Mallory Battery Co., Div. of 
P.R. Mallory & Co., Inc. 
Needh am, H arper & Steers 

68 -• P.R. Mallory & Co. Mfg. Div. JO -' A itkin-Kynett Co. 

• Markel & Sons, L . Frank 134 ! 
George Mo ll Adv., Inc. 

Maryland Telecommunications, Inc. 136 
Ray E. Finn Ad v . ti 

Meson Electronics Co., Inc. 232 
Wolff, Assoc., Inc . 

Microtran Co., Inc. 236 ~ -
Packer Adv. Corp. 

Milgray Electronics 16g ~ 

Bliss/Grue nwald , Inc. 

D Milo International, Div. of 
Milo Electronics Corp . OAS 12 .... 
Industria l M arketing Assoc. 

• Monitor Systems, Inc. 198 ~ 
Thomas R. Sund heim, Inc. 
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• Monsanto Co. 36, 37 
Foote, Cone & Belding 

Motorola Semiconductor Products, Inc. 
57 , 110, 111 

Lane & Bird Ad v., Inc. 
M .S. Electronics, Sub. of 

Silicon Transistor Corp. 
A . D . Adarns Ad v . 

Natvar Corp. 
Sa nger-Fu nnell, Inc. 

North Atlantic Ind., Inc. 
M u rray Heyert Assoc. 

Ohmite Mfg. Co. 
Fens h o lt Adv. Agen cy 

• Pacific Measurements, Inc. 
J ack H er r ick Ad v., Inc. 

Phelps Do :Jge Electronics 

43 

232 

55 

201 

7 

Prod'"cts Corp . 188 
Smith , Do r ian & Burm an , Inc. 

Ph ilco/Ford Co., 
M icroelectronics Div . 24 
Hoefer. D ieterich & Brown, Inc. 

D Philips Eindhoven, N.V. OAS 1, 3, 7 , 14 
T .A.G. De La Mar 

Piher, S.A. 238 
Pub licitas, S.A. 

• Polarad Elec tronics Corp., Polarad 
Electronics Instrument Div. 135 
M ort B aris h Assoc., Inc. 

Pomona Electronics Co. 222 
Buxto n Adv. Agency 

Rad io Corporation of America 
4th Cover. 6, 

Al Pau l Lefton Co. 
Radio Products Internationa l / Vacca 

M agna, Ltd . Ad v. 
Rantec, Div. of Emerson Electric 

Guerin, J oh ns tone, Gage, Inc. 
0 Rally 

Dumesn il Publicite 
Raytheon Co., Components Div. 

Fu lle r & Smith & Ross, Inc. 
Raytheon Computer Co. 

Mart i n Wolfson Ad v. 
Rohde & Schwarz Co. 

Arm a nd Richards Adv. Agency 
Rotron Mfg. Co. 

Lescarbo ura Ad v., Inc. 

Sage Electronics Corp. 
M ath iso n Adv., Inc. 

o Schlumberger, A.C.B. 
HI -Fl Publ icite 

o Selenia 
Semtech Cor p . 

Burress Ad v. 
Sierra Electronics Division, 

Philco Ford 
Hal Lawre nce, Inc. 

Signe t ics Cor p ., Sub. 
Corning Glass Works 
Cunningham & Wal s h , Inc. 

• Simpson Electric Co. 
Amerad Adv . Service, Inc. 

Singer Co., Metrics Div. 
H epler & Gibney, Inc. 

Sorensen Oper ation, Raytheon Co. 
James Ad 1 .. I nc. 

Spectral Electronics Co rp . 
Jones, Maher Roberts Adv. 

18, 19 

229 

161 

OAS 4 

154 

125 

53 

191 

225 

OAS 6 

OAS 8 
163 

187 

148 

145 

70 

11 

209 

o • S.P. Elettronica OAS 10 
Spe ~ry Rand Co rp . 152 

he:ich, M cC l inton & Co. 
The Sprague Electric Co. 5, 8, 16 

H arry "" Bridge Co. 
• Stackpole Carbon Co., 

Electronic Components Div. 76 , 2 16, 2 17 
M eek & Thomas, Inc. 
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Ste.D' Electronique Nucleaire-Sen 
Luco Publicite Lugrin & Cie. 

Struthers-Dunn, Inc. 
H arry P. Br idge Co. 

Syntron Co. 
De Sales Adv., Inc. 

Sylvania Electric Products, Inc. , 
General Telephone & Electronics 
Tatham -Lai rd & Kud ner, Inc. 

189 

204 

197 

27, 34 

TRW Capacitors 147 
Fu ller & Smith & Ross 

Tally Corp. 149 
Bonfiel:J Assoc., Inc. 

Taylor Corp. 186 
Gray & f;oge rs, Inc. 

•Tektronix, Inc. 178, 179 
H ug h Dwight Adv., Inc. 

Tele1yne Te lemetry Co., 
Div. of Teledyne, Inc. 227 
S. Miehe.so n Adv. 

Tempress Research Co., Inc. 41 
Hal Lawrence, Inc. 

Texas Instruments Incorporated 
Semiconductor/Components 
Division 157 
Don L. Bax ter. Incorporated 

Thermal American Fused Quartz 162 
Kniep Assoc . 

• T u ng Sol Div. Wagner Electric Corp. 231 
E. M . Freystadt Assoc. 

Ulano & Co., J. 183 
Byrde, Richard & Pou n d, Inc. 

Union Carbide Corp., Electronics Div. 35 
J. M . Mathes, Inc. 

Union Carbide Corp., Plastics Div. 133 
J. M. M athes, Inc. 

• Vactec, Inc. 
Coleman & Assoc., Adv. 

Veeco Instruments, Inc. 
Michel Cather, Inc. 

Waters Mfg., Inc. 
J. Kenneth Fowler Adv. 

Westingh ouse / MED 
McCa nn / ITSM 

Westinghouse / M etals Div. 
McCa nn / ITS M 

• West :m fnstrl!ments, Inc., 
Transicoil Div. 
Arndt, Preston, Chapin, Lamb & 
Keen, Inc . 

• West0n lnstn ·ments, Archba ld Div. 
Arndt, Preston , Chapin, Lamb & 
Keen, Inc. 

Classified Advertising 
F.J . Eberle , Bu si ness M g r. 

PROFESSIONAL SERVICES 

EMPLOYMENT OPPORTUNITIES 

EQUIPMENT 
( Used or Surp lus N ew) 
For Sale 

ADVERTISERS INDEX 

Fishman Co., Philip 
Interna tional Idea Club, Inc. 
Loral Electroni c Systems 
Physics International Co. 
Radio Research Instrument Co. 

223 

141 

190 

153 

175 

235 

167 

237 

237 

237 

237 
237 
237 
237 
237 

• For more information on complete product 
line see adverti sement in the latest Elec · 
troni cs Buyers' Guide 

o Advertisers in Overseas Advertising Section 
following Newsletter from Abroad 

Advertising sales staff 

Frank E. LeBeau [212] 971 -6464 
Advertising sales manage r 
Wa llis Clarke (2 12] 971·2 187 
Assistant to sa les manage r 
Donald J. Austermann [2 12] 971-3139 
Promotion M anager 
Atl anta, Ga. 30309: M ich ae l H . M i lle r. 137 5 
Peachtree St.. N.E. 
[404] TR 5-0523 
Boston, Mass . 02116: Will iam S. Hodgki nson 
McGraw-H i ll Building , Copley Sq uare 
[617] co 2- 11 60 
Chicago, Ill . 60611 : Robe rt M . Denmead, 
J . Bradl ey M ac Kimm, Ra lph Hanning, 
645 North M ich igan Avenu e, . 
[312] M 0 4 -5800 
Cleveland, Ohio 44113: W i ll iam J. Boy l e, 55 
Public Square, [216] SU 1-7000 
Dallas, Texas 75201: Ri c hard P. Poole, 1800 
Republic Nationa l Bank Tower. 
[214] RI 7-9721 
Denver, Colo. 80202: J oseph C. Page, David 
M . Watson, Tower Bldg., 1700 Broadway, 
[303] 255-5484 
Detroit, Michigan 48226: Ral ph H anning 
856 Penobscot Building 
[3 13] 962-1793 
Houston, Texas 77002: Kenne th George, 
2270 H umble Bldg., [713] CA 4·838 1 
Los Angeles, Calif. 90017: Ian C. Hill, 
John G. Zisch , 1125 W. 6th St.. 
[213] HU 2-5450 
Minneapolis, M inn. 55402: J. Bradley 
Mac Kimm, 1104 Northstar Cen ter 
[612] 332-7425 
N ew York , N . Y. 10036 
500 Fifth Avenue 
Dona ld R. Furth 12121 971 -3615 
James R. Pierce [212] 971 -3616 
Stanley J . Kail, Jr. [2 12] 971 ·361 7 
Ph i lad elphia, Pa. 19103: 
Warren H . Gardner. Jeffrey M . Preston, 
6 Penn Cente r Pl aza, 
[215] LO 8-6161 
Pittsburgh, Pa. 15222: Warren H . Gardner, 
4 Gateway Center, [412] 391- 1314 
Portland , Ore. 97204: James T . H au ptli, 
218 M o hawk Building, 222 S.W. Morrison 
Street, Phone [503] 223-5118 
Roch ester, N .Y. 14534: W il liam J. Boyle, 
9 Greylock Ridg e, Pittsford, N.Y. 
[716] 586-5040 
St. Louis, Mo. 63105: Robert M. Denm ead 
Th e Clay ton Tower. 7751 Carondelet A ve. 
[3 14] PA 5· 7285 
San Francisco, Calif. 94111 : 
James T . H auptl i, 255 California Street, 
[415] DO 2-4600 
London Wl : John W. Patten, Edwin S. 
Murphy Jr .. 34 Dover Street , 
Hyde Park 1451 
Milan: Robert M . Saidel 
1 via Baracchini Phone: 86 -90-656 
Frankfurt M ain: Gerd H inske, Di eter 
Rothenbach , Els a·Brandstroem Str. 2 
Phone: 72 01 81 
Geneva: Micha el R. Zeynel. 
1, ru e du Templ e Pho ne: 3 1 95 60 
Paris VIII: Denis J acob, Kenneth Davey, 
17 Avenue M atignon Phone: 359 6637 
Tokyo: Nobuyuk i Sato, 1, Kotoh i racho 
Shiba, M ina to -Ku [502] 0656 
Osaka: Ryoji Kobayashi 163, Um egae-cho 
Kita ·ku [362] 8771 

Business department 
Wallace C. Carmichael, Manager 
1212] 971-3191 
Steph en R. Weiss, Produc t ion M anage r 
[2 12] 971 -204 4 
Thomas M . Egan, 
Assis t an t Production M anager [212] 971-314 0 
Dorothy Carmesi n, Contracts and Bill ings 
[212] 971·2908 

Circulation and research 
Milton Drake, Manager 1212] 97 1-3485 
l saaca Siegel , Assistant Circulation M anage r 
[2 12] 971 -6057 
David Strassler, Assist ant Research Manager 
(212] 971 -6058 . 
Chloe D. Glover, Research Associate 
[212] 971 -6057 

Electronics buyers' guide 
George F. W erner, General Manager 
[212] 971-23 10 
Regina H era, Di recto ry M anage r 
[212] 971 -2544 
Thomas M . Egan, Production Manager 
(21 2] 971 -3 140 
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Learn why 

~ P= od mo • FREE oopy of ""-";"o' '"""",;'u" ~ 
I related to circuit performance," along with detailed specifi· I 

cations on ITT strip line transistors. 

I Name .............. ... .. ........ , ....... Title ••• ........ ••••••• I 
Company ...................................................... .. I Add'"' .......................... ............................... I 

~ c;cy ........................ s .. ~ .... .. .... z;, ···· ····~ 

ITT's exclusive strip line packaging makes 
VHF/ UHF transistor circuits work better 

The strip line package reduces or eliminates many of the 
difficulties that were formerly inevitable when working with 
high-power VHF-UHF transistors . 

Consider these advantages: strip line configuration 
simplifies final tune-up by virtually eliminating instability; 
low-inductance package means easier matching to driver 
stages and broad bandwidth. For 400 MHz application, you 
may select the 3TE440 (15 watts output) or the 3TE450 
(4 watts output). 

For fu ll details fill in the coupon above. Or see for 
yourself - sample quantities are available off the shelf 
from your ITT distributor or factory representative . 

ITT 
SEMICONDUCTORS 

ITT SEMICONDUCTORS IS A DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, 3301 ELECTRONICS WAY, WEST PALM BEACH, FLORIDA. 
FACTOR IES IN WEST PALM BEACH. FLORIDA , PALO Al TO. CALIFORNIA ~ LAWRENCE , MASSACHUSETTS. HARLOW AND FOOTSCRAY, ENGLAND, FREIBURG AND NUR_ENBERG, GERMANY 
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