














































































































































































































































































































































































































































































































































































































































































































































Electronics Aboard 

ing an experimental millimeter­
wave trunk three miles long on the 
outskirts of Paris. The trunk, a cir­
cular electric waveguide with a 2-
inch inside diameter, will handle 
a minimum of 50,000 frequency­
modulated telephone channels at 
carrier frequencies of 35 gigacycles 
or higher. 

The center , which is the research 
arm of the Ministry of Pos ts and 
Telecommunications, doesn' t want 
to talk about the waveguide until 
it actually starts transmitting over 
it later this year. But it's a good 
bet that the center's researchers 
have developed a solid state multi­
plier with at least 100-milliwatt 
output to transmit millimeter waves 
over the waveguide. The under­
ground millimeter trunk links the 
research center at Issy-les-Mouli­
neaux to a microwave tower near 
Meudon, hub of telephone trans­
miss ion between Paris and other 
major cities in France. 

Spiral. Cables de Lyon, a sub­
sidiary of the Compagnie Generale 
d'Electricite, is supplying the wave­
guide. It is made up of sections 
about 10 feet long with an inner 
conducting wall of wound copper 
wire. The wire is wrapped inside a 
fiberglass-epoxy tube encased in a 
steel tube. 

Made this \Nay, the waveguide 
is flexible enough to wind around 
curves with radii down to 165 fee t. 
For sharper b ands, and there are 
many of them to cope with in the 
Issy-Meudon run , the project en­
g ineers have taken a des ign-as-you­
go approach. vVhen they can 't get 
around the bend by a switch to a 
more fl exible claddin g, they use 
smaller waveguide diameter and 
even copper mirrors to bounce sig­
nals around sharp corners. 

The higher the better. The tele­
commun ications center opted for 
TE0 . 1 circular mode for the milli­
meter waveguide because with it 
signal strength increases as fre­
quency does. Other transmission 
modes have the opposite effect. 
And signal strength also increases 
with the waveguide diameter when 
the mode is TE0,1. There is a draw­
back, however. E ven very slight 
variations in the waveguide cross­
section set up parasitic modes, a 
problem that becomes more and 
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more serious as the diameter of the 
guide increases. 

The bes t tradeoff among these 
factors came at an inside diameter 
of 2 inches. With acceptable loss 
set a t 3 decibels per kilometer the 
lowest frequency that can be used 
is 35 Ghz. The upper limit for the 
guide run s above 120 Ghz. At that 
level, the center expects the num­
b er of telephone channels would 
top 120,000. 

Both frequency modulation and 
pul se code modulation were con­
sidered for the millimeter wave 
trunk but f-m apparently won out 
for the initial installa tion because 
phase distortion stays within rea­
son over the relatively short run. 
But the agency still is working on 
pulse code technique for eventual 
application if it moves on to longer 
millimeter-wave guides. 

In the whirl 
Ordinarily, about the only cover­
age a 120-man electronics company 
can expect in the daily newspapers 
is a very few lines buried on the 
business page. But late las t month, 
France's small Societe d'Exploita­
tion et de Recherches Electroniques 
(Serel) was on the front pages. The 
s tory: Serel' s sale of $400,000 worth 
of closed-circuit television and 
telemetry equipment fo r a new cos­
monau t tra ining center in the So­
viet Union. 

Always ready to bolster the na­
tional ego with tales of Gall ic tech­
nical prowess , the F rench press 
trea ted the Soviet buy of sophis ti­
ca ted hardware as big news. The 
equipment will be used to pick up 
phys iological data on Russian cos­
monau ts as they whirl in a centri­
fuge to simul ate weightlessness in 
space. 

Along wi th Sere], the industry 
giant csF-Compagnie Generale de 
Telegraphie sans Fil will help out­
fit the h·aining center. CsF will de­
liver two mass spectrometers to 
analyze respiratory gases of cos­
monau ts as they spin around. 

CsF's penetration into the Rus­
sian space market isn't surprising 
since the company has played a 
major role in the French space 
program. And it already has a con­
tract to supply the Soviets with 

know-how and equipment for a 
color-tv tube plant. But for a small 
company like Serel, cracking the 
Soviet market is indeed rare. Serel's 
annual sales run about $1.6 million. 

Doing the difficult. Georges Du­
teau, Serel' s sales manager, says 
the company's strategy for success 
is specializing in the difficult. "W e 
get the business that no one else 
wants, either becau se it's too dif­
fi cult or because it involves produ c­
tion of only a few units ," Duteau 
says. The strategy has led to a 
small but lucrative government 
market in closed-circuit tv and 
telemetry for Sere!. The company's 
customers include the French air 
force, navy, atomic energy commis­
sion, railroad sys tem, and the Paris 
airport authority. 

The electronics Serel will supply 
for the Soviet centrifu ge in cludes 
a 1,029-line tv camera with defini­
tion up to 1,000 points per line. 
Its conh·ol circuits give a constant 
video output a t light levels down 
to 10 lux. The telemetry equip­
ment has 31 channels and converts 
analog physiological data like heart 
beat and blood pressure into a digi­
tal output a t a rate of 10 million 
bits per second. 

Although the equipment that 
Sere! will sh ip to the Soviets is 
designed strictly for ground use, 
Duteau says the company already 
has s tarted to develop similar­
but smaller and lighter-hardware 
for use in manned satellites. 

West Germany 

Solar storm clouds 
One of the major hazards astro­
nauts will face on flights to the 
moon and beyond are proton show­
ers resulting from outbursts of 
electrified particles from the sun 's 
surface. Concentrated proton rad ia­
tion can cause infertility and could 
eventually des troy body cells. But 
astronomers b elieve the showers 
can be predicted if the temperature 
distribution over the solar disc is 
known. 

To collect and forecas t data on 
solar proton activi ty, the Max 
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Planck Institute for Radio Astron­
omy near Bonn is now using a ra­
dio telescope that "takes the sun's 
temperature" at points across the 
solar surface. With a 33-foot-dia­
meter antenna dish , the telescope 
picks up signal strength caused by 
the different levels of light inten­
sity. These readings are then plot­
ted. From the plottings, maps are 
drawn showing the contours of the 
sun's hot and cold zones. Daily 
shifts of these contours-some­
times called coronal condensations 
-may indicate impending proton 
shower activity. The telescope is 
atop Stockert Mountain, about 20 
miles southwest of Bonn. 

Round the clock. Similar work 
is being done in the U.S. Under an 
Air Force sponsored program, the 
Prospect Hill Radio Observatory 
at ·waltham, Mass ., has plotted 
a number of sun temperature 
readings using a radio telescope 
operating on an 8.6-millimeter 
wavelength and having a 29-foot­
diameter antenna dish . By coordi­
nating solar research with observa­
tories around the world, it is 
possible to provide round-the-clock 
forecasts as the sun moves across 
the sky, says Otto H. Nachenberg, 
the Bonn institute's technical di­
rector. But so far the Waltham and 
Stockert installations are the only 
ones built for this purpose. 

The 'Vest German telescope has 
an aluminum antenna dish whose 
shape varies by no more than 0.5 
mm from that of an ideal para­
bola. The antenna is equatorially 
mounted-one axis in the north­
south direction and the other per­
pendicular to it. The telescope has 
a beamwidth of 3.5 minutes of arc. 

As the sun moves across the sky, 
the antenna automatically follows 
it. The feedhorn scans the sun in 
discrete steps of 2.5 minutes of arc 
from top to bottom in columns 
from right to left. In this raster­
type motion , 80 regions are scan­
ned. It takes about three minutes 
to cover the solar surface. The 
antenna movement is con trolled 
by a synchromotor-driven quartz 
clock, supplied by 'Ves t Germany's 
Rhode and Schwarz AG. 

Clearer picture. The receiver­
clesigned by the institute-has a 
10 decibel noise level and a band-
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Over 1300 Exhibitors are expected (400 

French and 900 Foreign from more than 

l 0 countries) 

Show space will be 430,000 sq ft. 

MESUCORA will be the only European 

Measurement and Automation Exhibition 

in 1967-featuring: 

• probes and measuring instruments 

• test and analysis appliances 

o measurement data processing 

• control, automation and regulation 

equ ipment 

• applications of automatic control. 
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width of 10 megahertz. Eight mm 
signal operation was chosen be­
cause absorption by the earth's 
atmosphere is relatively low at that 
wavelength, thus giving astrono­
mers a better picture of solar storm 
activity. High temperature areas 
on the sun result in strong signals 
and the signal strengths drop 
sharply when cold zones are en­
countered. 

Presently, signal intensities are 
recorded by hand. But soon-prob­
ably within a few weeks-an elec­
tronic recorder to be supplied by 
a U.S. firm , Scientific-Atlanta Inc., 
will take over this function. 

The automatic scan feature can 
be overridden and a television cam­
era mounted on the edge of the 
antenna dish can be pointed toward 
the sun for steady observation. 

Construction of the telescope 
was financed by a $100,000 grant 
from the German Research Society, 
a quasi-government foundation. 

Finding faults 
Costly and time-consuming meth­
ods of inspecting high-grade paper 
for flaws are being erased by auto­
mated equipment. The newes t elec­
tronics device to spot defects and 
eliminate faulty sheets from the 
good ones is being introduced by 
Kiel' s Firma Dr.-Ing. Rudolf Hell. 
Making its bow this spring at an 
international exhibition of paper 
and printing machines in Dussel­
dorf, the machine-called the H ell 
Electronic Paper Monitor-puts 
the firm in competition with U.S. 
and Canadian companies now pro­
du cing similar devices. 

Basic to the new German equip­
ment is a unit that scans the paper 
as it moves by. It uses photodiodes 
as sensors to detect di scolorations, 
corrugations, folds and wrinkles. 
The paper can be checked at web 
speeds of up to 2,300 fee t per 
second. 

Defect signals. The paper web 
is illuminated by gas-di scharge 
lamps which give the brightness 
required fo r detectin g defects. 
Silicon ph otodiodes, each covering 
an area of about 2 millimeters, 
scan the width of the web . A bias 

adju stment in the scanning un it 
suppresses the noise level caused 
by the paper's structure. 

The light reflected into the photo­
diodes is continuously checked 
against the average light level. 
When a flaw cuts down the amount 
of light hitting a photodiode, it 
generates a defect voltage. T ypi­
cally, a dark spot approximately % 
square millimeter in size generates 
about 30 millivolts . In cases of cor­
rugations and folds , the diodes de­
tect the differences in distance be­
tween the paper surface and the 
diode face. 

Defect signals whose amplitude 
exceeds a specific preset limit cause 
the rejection of the sheet. The de­
fective sheet is guided by electro­
magnetic, pneumatic, or hydraulic 
deflectors onto the reject pile. 

Signals of an amplitude smaller 
than the limit are fed to a summa­
tion unit. All defects in the moving 
web are counted by a digital 
counter and a second digital counter 
records the passing paper length. 
If the number of defects counted 
in a given length does not reach a 
preset maximum allowable number 
of defects , both counters are reset 
to zero. But if the number of de­
fects reaches or exceeds the maxi­
mum, a reject pulse is generated. 
The "maximum allowable defect" 
control thus determines the grade 
of paper b eing scanned. If, for in­
stance, high-grade paper is des ired 
in which , say, no more than four 
defects per a given length of paper 
is permissible, the control would 
be se t accordingly. 

Total count. Each scanning unit 
covers a web width of about 21/z 
fee t and the working width of the 
equipment can be increased b y 
adding more scanning units. If the 
paper is checked at other produc­
tion stages where, for in stance, pa­
per is b eing wound from one reel 
to another, the total defects in each 
reel are continuously indicated by 
a digital counter and are printed 
out for each rewound reel. 

If the German firm wants to ge t 
its share of the market, it will have 
to scramble. Canada's Tash and 
H arri son Ltd. has its Eldema 109 
units operating in U.S., Canadian, 
and European plants. The Colum­
bia Controls Research Corp. of 
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Glen Cove, .Y., and Electronic 
Associates of Canada Ltd. are also 
manufacturing paper-monitoring 
devices. 

~ Around the world 

Sweden. Saab AB has developed 
,. a television tracker to guide mis­

siles and aircraft. With the system, 
an operator views target sectors on 
a tv screen and sets a contrast 
control to select targets. The sys­
tem then locks onto the target au-

7 tomatically. 
Italy. The first satellite launch­

ing from Italy's San Marco Texas­
tower platform off the coast of 
Kenya is scheduled for late April. 
The Italian-built 250-pound satel­
lite-San Marco 2-will be put into 

~ an orbit of 155 to 185 miles by a 
NASA Scout rocket. San Marco 1 
was launched in the U.S. in De­
cember, 1964, by an Italian crew. 

.... 

Great Britain. The General Elec­
tric Co. (not connected with its 
U.S. namesake) has found the com­
puter business too rough . The com­
pany last month sold its computer­
making subsidiary to Elliott-Auto­
mation Ltd. for approximately the 
value of the contracts it had in 
progress-some $5.5 million. 

France. The first phase of 
France's space program ended last 
month with two launches and 
mixed success . The first satellite 
sent up, D-lC, went into a lower 
orbit than planned and the French 
had trouble tracking it with laser 
stations set up in France, Algeria, 
and Greece. The second satellite, 
D-lD, went into an orbit with a 
1,900-kilometer apogee. This was 

.... not as high as planned but high 
enough for laser tracking from the 
three stations. The next all-French 
satellite launching is expected in 
the spring of 1969 from the new 
space center in French Guiana. 

Japan. The Keihanshin Kyuko 
Railway Co. will soon have an un­
manned station on one of its com­
muter lines. The station will have 

._ fi ve ticket-vending machines, a bill 
changer, 10 automatic ticket check­
ers, and an automatic commutation 
ticket puncher. 

Electronics I March 6 , 1967 

HICH DEFLECTION YOKE 
FOR YOUR DISPLAY 

Consult SYNTRONIC 

YOKE SPECIALISTS 
Syntronic's team of experts knows more about yoke design, engineering and 
quality control than anyone else. A solid 10-year record of leadershlp­
acknowledged throughout the industry. Benefit from It. 

• syntrontc INSTRUMENTS, INC. 
100 Industrial Road, Addison, Illinois 
Phone: Klngswood 3-8444 

Circle 553 on reader service card 

The New Hermes Engravograph is a highly 
versatile pantographic engraving machine. 
Anyone in you r pl ant can operate it-with 
big savings. Write for 24 page~ 
catalog to Dept. 156. ~ 

new hermes engraving machine corp. 
20 Cooper Square, New York, N. Y. 10003 • Chicogo, Atlanta, Los Angeles, Dallas, Mont real, Toronto, Mexico City 

Circle 554 on reader service card 363 



364 

CLOSER SPACING board-to-board 
SERIES 371 MOLDED CARBON POTENTIOMETER 

EASIER ADJUSTMENTS at right angles ... 
SERIES 371RA1 FOR PRINTED CIRCUIT BOARDS 

.When it comes to resolving big pot problems and conf ining them to a small space, Clarostat has 
the know-how. It brings them down to size. 

In printed board applications where mounting is critical, the Clarostat 371 molded carbon 
trimming potentiometer provides maximum unit surface economy and permits closest board-to­
board spacing. Elimination of the shaft arid seal brings down costs as well as dimensions with 
the entire potentiometer limited to a minimum number of parts including a hot molded carbon 
element, carbon contact brush, pressure spring and cover. 

Clarostat Ser ies 371RA1 holder mounts are made of " Zytel 101" nylon with design rigidly en ­
casing the leads at right angles to the pot even when · mounted side-by-side on plug-in circuit 
cards. This permits easy adjustment of the trim pot body. Ends protrude from the mount on 
.l" grid centers. Since the Series 371RA1 is a bonded assembly, it should be specifically ordered. 

SPECIFICATIONS 
Series 371 & 371RA1 Molded Carbon Potentiometers 

Resistance Range : lOOf! to 1 Megohm. 
Res istance Tolerance: ±20% Standard, ±10% Special. 
Power Rating: .375 watt @ 70°C, derated t o o watt @ 12o• c. 
Taper: Linear. 
Dielectric Strength: Variable arm hot to case. 

Working Voltage : 350 Vac maximum. 
Mechanical Rotation: 290° ± 5°. 
Stop Torque : 20 oz.in . 
Operating Torque: 7.0 oz. in. maximum. 

<ELARC>STAT 
CLAROSTAT MFG. CO., INC. DOVER, NEW HAMPSHIRE 

See us at IEEE booth 4H-32 
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The Predictables. 

100°/o DC and dynamic testing verifies 
the performance of every circuit in 

ITT's full line of Series 930 DTL 

When your order of ITT Series 930 DTL arrives, you 
can have absolute confidence in its performance. First 

of all , every c ircuit gets full DC and dynamic testing 
at 25 °C, pl us temperature cycling , centr ifuge , and 
fi ne leak tests . Then there's 1% AQL testing at -55°C, 

+25°C and + 125°C for 15 DC parameters and at 
+ 25°C for 2 dynamic parameters. If circuits flunk, 

we just don 't ship them. 

ITT's Series 930 "predictables" come in 15 circuit 
functions and th ree package styles. If you 're tired of 

rejecting and returning DTL, try ordering it from ITT. 

It's available off-the-shelf from your distributor or 
direct from the fa ctory through your ITT representa­
tive . ITT Semiconductors is a Division of International 

Telephone & Telegraph Corporation. 

integrated circuits ITT 
FACTORIES IN WEST PALM BEACH, FLORIDA : PALO Al TO, CALIFORNIA; LAWRENCE. MASSACHUSETTS; HARLOW AND FOOTSCRA Y, ENGLAND; FREIBURG AND NURENBERG, GERMANY 
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