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Canada 

Pole watchers 

Despite seasonal interest in the 
permanent address of Santa Claus, 
the exact location of the North Pole 
is still known only within hundred5 
of miles . 

An attempt to pinpoint the loca­
tion is one goal of a Canadian­
U .S. expedition that this summer 
will seek data on geophysical con­
dition s in the North polar regions. 
Th e studies, direc ted by Canada's 
Dominion Observatory, are also ex­
pected to produce new information 
on ocean currents under the polar 
ice, water .density, temperatures, 
and gravity. 

Under the ice. In the pole-findin g 
experiment, an 80-pouncl acoustic 
transponder built by Ocean He­
search Equipment Inc. of Fal­
mouth, Mass. , will be dropped 
through the polar ice cap about 
13,000 feet to the sea bottom at the 
computed North Pole. The trans­
ponder, a sonar equivalent of a 
radar beacon , transmits range and 
bearing data when ·interrogated. 

Two holes will be drilled in the 
ice at different angles from the 
transponder hole and acoustic sig­
nals will be directed at the trans­
ponder through these holes . A 
record of the response signals will 
l1 elp rl efin c the precise location of 
the device. By combining this in­
formation with data from optical 
sightings of the sun and stars, the 
sc ien'tists hope to refine their 
knowledge of the location of the 
pole. 

This may lead to improved navi­
ga tion and weath er - forecasting 
techniques. Also, since .gravity 
varies from the equator to the pole, 
exact locntion of the pole will make 
gravity measurements more mean­
ingful and will improve scientists' 
knowledge of the earth's shape. 
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If the transponder performs as 
expected, the scientists say, it could 
be the forerunn er of a series of 
markers planted in the seas for the 
benefit of surface and air navigators. 

The explorers. Th e expedition , 
which will take off from the 
Canadian-U.S. weather station on 
Alert Bay in the Canadian l\orth­
wes t Territory, will be headed by 
J. R. Weber of the Dominion Ob­
servatory staff. Included in the 
group will be E. R. Roots , director 
of Canada's polar shelf projec t, 
who has been working for several 
years on studies of the Arctic 
Ocean ; R. L. Lill es trand , a staff 
researcher at Control Data Corp., 
Minneapolis , and a specialist in 
solar and stellar navigation [Elec­
tronics, March 21 , 1966, p. ll5] ; 
Axel Geiger of Canada's Geodetic 
Survey; Robert Iverson , a 'Wash­
ington geophysicist; and Michael 
D. Pearlman, the des igner of the 
tran sponder. 

France 

Beefing up Bull 

The General Electric Co. is back­
ing its assertions of support for its 
French operation with money. The 
U.S. firm proposes to increase the 
capitalization of 50% -owned Ma­
chines Bull by $30 million , of which 
it would provide half and its 
French partners the rest. 

Officials at ci-: say French Fi­
nance Minister Michel Debre is 
relu ctant to a furth er expansion 
of the concern's holding in Bull, 
but may have to allow it .if not 
enough francs turn up. GE has re­
pea tedly voiced its determination 
to win a substantial share of the 
fast-growin g foreign cornpu ter mar­
ket, and its plans to increase its 
stake in Bull may silence the bar­
rage of rumors in the French press 
about a weakening of this resolve 

Bull-GE computer undergoes test in production area of French plant. General 
Electric is seeking a $30 million increase in the firm's capitalization. 
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[Electronics, April 3, p. 163]. 
The French government is less 

fearful of U.S. domination of the 
local computer industry than it was 
three years ago because of the 
laun ching of its Plan-Calcul , a 
state-industrial effort to build an 
all-French computer company. 
Government officials and organizers 
of Compagnie Internationale pour 
l'Informatique (en) signed an 
agreement April 13 under which 
the state will put up $84 million for 
the development of the new com­
puters . 

Leasing problems. GE says th e 
primary reason for incrPasing Bull­
GE' s capital is th e company's heavy 
commitment to leased equipmPnt. 
It blamed this commitment for its 
January decision to drop the 
French com pany's newes t com­
puter line, th e French-designed 
Gamma 140-145. 

The company also clearly wants 
to be in the stron gest possible posi­
tion to deliw r compu ters to Rohert 
Galley, the French computer czar 
who heads Plan-Calcul and who 
will coordinate purchases of data­
processing equ ipment by govern­
ment agencies. 

At the Pl an-Calcu l contract sign­
ing, Galley declared: "We don't 
want to make of en a company 
with a protected market, but I have 
a large preferen ce for machines 
made on French soi l." H e noted, 
however, that even U.S.-controlled 
firm s in France provid e work for 
Frenchmen and , by exportin g, 
strengthen the country's foreign 
trade balance. 

Great Britain 

Sell ing in the Red 

Faced with s tiff competition in 
vVestern Europe, British firm s l1ave 
turned to th e East as an outlet for 
their computers. Both th e En gli sh 
El ectric Co. and International Com­
puters & Tabulators Ltd. have 
clinched large contracts in the last 
month and th e outlook appears 
to b e even more promisin g. 

English Electri c sold one of its 
System 4·-50 computers, priced 
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about $1 million, to Yugoslavia. 
IcT has agreed to sell two 1900 
series machines to Czechoslo­
vakia's mining authorities for a 
shade over $1 million. 

Czech sales. Pending, says Eng­
lish Electric, is another 4-50 sale, 
to th e Czechoslovak steel works. 
The firm has already sold $5.5 mil­
lion worth of computers to the 
Czechs. In recent weeks the com­
pany has conducted talks with 
other Iron Curtain nations-in­
cluding the Soviet Union , Poland, 
Rumani~, Bulgaria, East Germany, 
and Yugoslavia-at its London 
headquarters. 

""' e see Eastern Europe as a 
wide open market," said a company 
spokesman, "where the competi­
tors we face in \ i\Testern Europe are 
less well entrenched." 

lcT is furth er advanced in its 
Sovie t bloc operations, having sold 
12 machines worth more than $10 
million in the last 18 months. 

Australia 

Posthaste 

" I hope we aren't going to criticize 
something that is going to havP a 
grea t export potential ," cautioned 
Australian Postmaster General Alan 
Hulme after seeing the automated 
Sydney Mail Exchange in action. 
It is Australia's largest post office. 

Hulme was voicing concern over 
reports of mutilated letters, heard 
soon after the system went jnto 
operation. Similar incidents have 
occurred in the U.S . and other 
countries experimenting with mech­
anized handling of mail. Australian 
Post Office officials say many prob­
lems are being ironed out in the 
test phase and the system is gradu­
al ly working up to a full- capacity 
produ ction load . It is nnw process­
in g 600,000 letters a day out of th e 
2.2 million pieces of mail goin g 
through the Sydney post offi ce, lo­
ca ted in the Redfern section of the 
city. 

C.H. Dout, managing director of 
Plessey Pacific Ltd., developer of 
th e elec tronic sorting machine, ~ ays 
the company "is starting a strong 

export drive. We are in the process 
of advanced discussions with the 
U.S ., Holland, Brazil, and the So­
viet Union." 

Scanning and coding. It's un­
likely, however, that the letter-sort­
ing part of the system will reach 
an advanced s tage of discnssion 
with U.S . postal officials. The Aus­
tralian and U.S. approaches differ 
fundamentally. 

The U.S. Post Office has decided 
to go with optical scanning for 
sorting. An optical scann er has 
been under test for several months 
in Detroit, and a second unit was 
delivered last month. \Vith this 
method, the sender does th e coding 
wh en he writes an address and zip 
code number on the envelope. Th e 
optical scann er identifies the des­
tination and sends the le tter alon g 
to th e nroper bin. The trchnicine is 
limited to recognition of typed and 
printed des tinations. 

In th e Redfern system, a five-bit 
code markine;, vis ible only under 
ultraviole t light, is put on each 
letter, and that coding de termines 
the routing of th e le tter alon g con­
veyor channels to bundling sta­
tions. 

Unsorted letters are sent to cod­
ing machines at high speed by a 
stream-feed conveyor, and are 
picked off on e at a time for presen­
tation to an operator at one of 150 
l:Oding pos itions. 

Th e operator presses a combina­
tion of keys to code the hack of 
the letter with a series of bars. 
Under control of a data-processing 
system call ed a register translator, 
the coded letters then go into one 
of 30 primary routing chann els. At 
capacity, several hundred opera­
tors could have simultaneous 
access to the tran slator, and sort­
ing in stru ction s for more than 
15,000 des tinations could b e stored 
in the sys tem's magnetic drum . 

At one Df the decoding machines, 
farth er along in th e sortin g process, 
the lumin escent code on the letter 
is detected by photomultiplier 
tu bes t·h a t signal a furth er diver­
sion into sortin g channels . Th ese 
decod ers are self-contained and 
don ' t require access to the regis ter 
transla tor. 

Th e codes on th e letters provide 
for up to three separate sorting 
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Vacuum chuck holds tiny magnetic cores for alignment by a production 
worker before t hreading operat ion begins. 

stages following the primary selec­
tion by the register translator. 
Finally, the letters are taken from 
the individual machines and bun­
dled for dispatch to destination. 

Brazil 

Memories of Sao Paulo 

Last month, Burroughs do Brasil 
shipped its fir st consignment of 
magn etic core memories to the 
U.S. f\ new production line al a 
plant the Burroughs Corp. has been 
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operating in Sao Paulo for 12 years 
is expected to eventually turn out 
20 memories a day . 

Because it hasn' t been possible 
to fully mechanize the production 
of core memories, manufacturers 
still place a high premium on labor 
costs . The Burroughs facility ex­
pec ts to employ about 200 women 
to string the tiny cores onto fin e 
wires and to solder the wires onto 
boards. Other U.S. companies have 
set up similar operations in Hong 
Kong, Taiwan, and Mex ico. 

Three types. The :plant is mak­
ing three types of memories for use 
in the parent firm 's computers, 
from desk-size machines to the 
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large systems. Henry V. Eicher, 
managing director of Burroughs do 
Brasil, calls the memory operation 
"a growth line," and predicts ~hat 
it "cou lcl eventually supply all of 
our system requirements in th e 
U.S." 

Burroughs built its Sao Paulo 
plant in 19.55, and went into the 
Latin American market in 1958 
with a series of locall y produced 
adding machines . More recently, 
the factory has also been assemb­
ling heavy accou nting machin es. 

Final electronic trials of the core 
memories are still clon e in th e U.S. , 
but tes t equipment is now b eing 
sent to Brazil. Eicher says the Sao 
Paulo plant "will b e completely on 
its own within six months." 

Japan 

Tracing trains 

Anyone trying to board a Tokyo 
subway train during th e rush hour 
needs the courage of a samurai and 
the fatalism of a kamikaze pilot. 
D espite the Tcito Hapid Transit 
Authority's attempts to keep pace, 
passenger volume is far outpacing 
the system's growth rate. As more 
trains are added to handle the load, 
headway between trains is nar­
rowed. The result: improved traffic 
control becomes essential. 

At a cost of $150,000, the au­
thority has installed a new rou te 
map display system for the Hihiya 
line. Employing a tracer technique, 
the sys tem upgrades an earlier one 
along th e 20-kilometer route. A 
second system will be completed in 
July for the Ginza line. 

Identifies and locates. With the 
new techniqu e, the traffic con troller 
can pinpoint the loca tion of any 
train along th e route as well as 
identify which train it is. 

The ti:acer system provides a 
con tinuous display a t the Hibiya 
control center. Developed by Gen­
eral Precision Inc.'s Link division , 
the system was built in Japan by 
Mitsubishi Precision Inc.-a joint 
General Precision-~1itsubishi Elec­
tric Corp. venture. The rest of the 
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system was manufactured by the 
Kyosan Electric Manufacturing 
Co. 

'Vhen a train enters th e line's 
tracks , the system picks up its num­
b er and transmits it to the control 
center. From that point onward, 
the display serves as a giant shift 
register. Th e train number is 
shifted along blocks on the display 
as the train triggers special con­
tracts in the signal switches along 
the route. Three interrogator-re­
sponsor units-one each at th e ends 
of the line, and the third at the 
point where the track from the stor­
age yards feeds into the line-are 
used. Between these units and the 
contacts along the run , the train 
can be followed without furth er 
identification. 

Previously, Hibiya used a light­
ing sys tem on a display to indica te 
in what section of th e route a train 
is located. But it didn ' t identify th e 
train . 

Under the new system, th e dis­
play board locates the train-in any 
of the line's 21 stations or in any 
one of the three blocks in which 
th e tracks b etween stations are 
arbitrarily divided for display pur­
poses-and identifies it. The train 
number is contained in a trans­
ponder block that is manually at­
tached to the second car when the 
train enters th e lin e. The block is 
removed when the train leaves the 
1 ine' s tracks and returns to the 
yard. 

Cable link. Identification of 
trains with the tracer system is on 
the basis of a 3-out-of-10 code. The 
interrogator, mounted on the tun­
nel wall, emits a 90-kilohcrtz car­
rier signal modulated by 10 audio 
tones. A tuned coil and diode 
within the transponder pick up the 
signal. Three parallel tuned cir­
cuits, connected in series, select the 
ton es corresponding to the train 
number. These tones modulate a 
transistor-oscillator signal that is 
picked up by the interrogator, amp­
lified , and transmitted to the con­
trol center via a voice-frequency 
cable. If a train without a trans­
ponder unit passes the interrogator 
the number 00 appears on the 
display. A malfun ction in th e sys­
tem produces the number 88. 

" ' ire spring relays control the 
display unit. The signal for shift­
ing a train number to th e nex t 
block stems from the contacts on 
the wayside switches. 

Data from 220 points along th e 
line is transmitted over a single 
audio frequency cable pair by a 
combination of time and frequ ency 
multiplex. A clock controls the 
timing by transmitting a commutat­
ing signal consisting of a series of 
eight positive pulses, fol lowed by 
eight negative pulses. 

Synchronizing pulses on th e 
audio cable pair range from 0 to 
4 khz. The band between 5.4 khz 
and 10 khz is split up among 16 
information-signal oscillators. The 

Controller follows progress of t rain from Hibiya operat ions center. Identifying 
number shift s from block to block on wa ll display after it is 
picked up by interrogator unit at the start of the run . 
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combination of 16 synchronizing 
time slots and 16 oscillator frequen­
cies allows the cable pair to handle 
up to 256 information signals. 

Gunn power 
A year ago, Gunn oscillators were 
offered commercially in the U.S., 
then quickly withdrawn because 
the devices were plagued by prob­
lems of uniformity and reliability. 

Nippon Electric Co. last week re­
ported diodes which passed 4,000 
hours of life tes ts without deterio­
ration. The company says it will 
tes t the power sources in experi­
mental microwave and millimeter 
wave communications systems now 
in the des ign stage. 

As replacements for klystrons , 
Gunn oscillators promise advan­
tages in simplicity, reliability, and 
cost [Elec tronics, March 6, p. 134]. 

Th e prototype oscillators devel­
oped in the NEC laboratories gener­
ate microwave and millimeter 
waves from 4 gigahertz to 50 Ghz 
with application of d-c voltages 
from 2 to 20 volts. 

Power up. Continuous output 
power of 340 milliwatts has been 
obtained at 8 Ghz, 150 mw at 10 
Gliz, and 7 mw at 50 Ghz. N°Ec re­
ports an efficiency of 0.5 % to 5.5%. 
The observed frequ ency-modula­
tion noise is about the same as 
that of a klystron. 

The :\'EC researchers credit per­
forman ce of the devices to a new 
technique for epitaxial growth of 
the gallium arsenide crystals. 

As in the U.S., th e materials 
problem had previously stymied 
Gunn effec t work at ::-mc's central 
research laboratories. Gallium ar­
senide s ingle-crystal material of 
good quality was hard to come by, 
so the researchers developed their 
own carefully controlled technique 
of epitaxial growth . 

The fluctuation of elec trical 
properties in the epitaxial layer of 
the new devices is redu ced, accord­
ing to NEC. Since the temperature 
coefficient of the epitaxial layer's 
resistivity is positive, thermal run­
away docs not occur. The method 
permits reduction of the active 
layer to about one micron , provid­
ing oscill ation above 30 Gliz. 
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Around the world 

Japan. Uchida Yoko Co. is about 
to market a 10-digit desk calculator 
using integrated logic circuits. 
Priced at $650, the device has 350 
plastic-encapsulated resistor-tran­
sistor logic circuits made by Fair­
child Semiconductor, a division of 
th e Fairchild Camera & Instrument 
Corp. Uchida will also lease the 
calculator through the Japan Lease 
International Corp. 

France. Cadmium telluride thin­
filrn devices being developed as 
solar energy converters for satel­
lites will be tes ted later this year 
on weather balloons. Jean LeBrun , 
who heads th e project at La Radio­
technique-Coprim-RTC, says cad­
mium telluride promises a grea ter 
power-to-mass ratio than sili con 
solar cells. RTc has achieved 80 
watts per kilogram on a 60-rnicron 
layer of molybdenum, about double 
the silicon ratio, and expects to 
reach 130 to 150 watts per kilogram 
using the same support. The work 
is sponsored by the French space 
agency. 

Australia. Research ers at Prince 
Alfred Hospital in Sydney will at­
tempt to use body energy as a 
built-in power source for implanted 
pacemakers [Electronics, March 21, 
1966, p. 10.5] . Zinc and silver ca th­
odes will b e placed in living tissue. 
Because body fluid s are predom­
inantly saline, reaction between the 
electrodes and the electrolyte con­
verts ch emical into electrical en­
ergy. Initial experiments with the 
body-battery for pacemakers ""ill 
be condu cted on dogs. 

West Germany. Siemens AG will 
market la te this year a new ruby 
laser welder-driller with a cos t per 
pulse reported at 0.1 cent. The 
pulse repetition rate can be varied 
up to 25 per second, with variable 
energy up to 10 jou les. The com­
pany says a relatively inexpensive 
linear flashtube sharply reduces the 
cos t per fl ash , which went as high 
as $1 per pulse in early systems. 
Siemens' new sys tem, cos ting ab out 
$70,000, is aimed at micromachin­
ing processes on watch rubies, dia­
monds, ceramics, and microelec­
tronic devices. 
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High Q 
for your 
(small) space 
requirements! 
The Johanson 4700 Series Variable 
Air Capacitors provide, in micro­
miniature size, the extremely high Q 
important in demand ing aerospace 
applications. In addition, the ultra­
rugged construc tion of the 4700 
Series capacitors assures highest re­
liability in the most critical environ­
ments. 

SPECIFICATIONS 

Size: Ve" diameter, Vz" length 
Q @ 100 MC: > 5000 
Q @ 250 MC: > 2000 
Capacity Range : 0.35 pF to 3.5 pF 
Working Voltage: 250 VDC 

(Test voltage, 500 VDC) 
• Available in printed circuit, turret 

and threaded terminal types. 
• Meets Mil Specs for salt spray 

requirements . 

Insulation Resistance:> 106 Megohms 
Temp. Ranges: -55°C to 125°C 

• Features 570° solder, which 
prevents distortion and is not 
affected by conventional 
soldering temperatures. 

Temp. Coefficient: 50 ± 50 ppm/ °C 

WRITE TODAY 
FOR FULL DATA. 

MANUFACTURING 
CORPORATION 

400 Rockaway Valley Road , Boonton , N. J. 07005 (201) 334-2676 
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Ro les & Pa rker ltd . 

Princeton Applied Research 
Corporation 32 
Mort Bar ish Assoc iates, Inc. 

Radio Corporation of 
America 22, 129, 4th Cover 
Al Pau l Lefton Company 

• Radio Materials Co Div. of 
P.R. Mallory & Co. 111 
Ga llay Adv . Inc. 

Radio Switch Corporation 139 
George Homer Ma rtin Associates 

Rantec, Div. of Emerson Electric 114 
Gue ri n , Johnstone , Gage, Inc. 

......... _ 
• I • 

I I • ·- . . ""' ~ .. ,, 

Raytheon Company, Components Div. 120 
Fuller & Smith & Ross Inc. 

RCL Electronics Inc. 137 
Morvay Ad v . Ag ency 

o Rhone-Poulenc OAS 5 
Publicite Orbi s 

Sage Electronics Corporation 151 
Mathison Adv. Inc . 

Semicon, Inc . 146 
L.K. Frank Company, Inc . 

Sensitak Instrument Corporation 147 
All ied Adv . Agency 

o Solartron Electronic Group Ltd. OAS 13-16 
Southern Advertising ltd . 

D • S.P. Elettronica OAS 11 
Sperry Electronic Tube Div., 

Sperry Rand Corporation 46 
Neals & H ickok, Inc . 

The Sprague Electric Company 5, 10 
H arry P. B ridge Company 

• Stackpole Carbon Co., 
Electronic Components Div. 74 
M eek & Tho m as, Inc . 

Sylvania Electric Products Inc., 
Parts Div. 99 
Ta tham-Laird & Kudn er Inc . Adv. 

Synthane Corporation 153 
Arndt, Prest on , Chap in, La mb & Keen , 
Inc. 

• Tektronix, Inc. 39, 106 
H ugh Dwi g ht Ad v . Inc . 

Tenney Engineering, Inc. 155 
Keyes, M artin & Company 

Tlros Plastics Corporation 153 
Feeley Adv . Agency , Inc. 

Trygon Electronics 52 
So low/Wexton Company, Inc . 

Trymetrics Corporation 128 
Solow/Wexton Company, Inc. 

•Tung Sol, Div. of Wagner Electric 
Corporation 155 
E.M . Freystadt Associates 

Ulano & Company, J . 127 
Byrd e, Rich a rd & Pound Inc. 

Union Carbide Corporation, 
Electroni cs Div. 27 
J .M . Mat hes . Inc . 

United Aircra ft Corporate 
Systems Center 100 
B .E. Bu sse ll & Associates 

•United Tra nsformer Company 2nd Cover 
Ph i l ip Stogel Com oa ny 

• Unitrode Corporation 41 
Silton & H uffman , Inc . 

University Laboratories, Inc. 49 
West Associat es 

Vishay Instruments Inc. 109 
Al pern Communications 

• Vitro Cerporation of America, 
Vitro Electronics 110 
Bu chen Adv . Inc . 

Volkert Stampings 138 
Fred W ittner Company 

Wavetek 121 
Chapman , Mc Quiston, Suzuki, & 
W right Ad v . 

o • N. Zivy & Cie S. A. OAS 8 
Ha ns Buner 

Classified Advertising 
F.J . Eberle, Business Mgr. 

PROFESSIONAL SERVICES 
EMPLOYMENT OPPORTUNITIES 

EQUIPMENT 
(Used or Surplus New) 
For Sale 

ADVERTISERS INDEX 
A & A Electronics Corp. 
Atomic Personnel Inc. 
Bendxi Corp. , The 

Flight & Engine Instr. Div. 
Cadillac Assoc. 
Ewald Instruments Corp. 
Fair Radio Sales 
Fishman Co., Philip 
Instruments & Machines Inc. 
RCA Aviation Eqpt., Dept. 
U.S. Navy 

San Fran. Bay Naval Shipyard 

158 
157-158 

159 

159 
158 

158 
158 
159 
159 
159 
159 
157 

157 

• For more information on complete product 
line see advertisement in the latest Elec­
tronics Buyers' Guide 

o Advertisers in Overseas Advertising Section 
following Newsletter from Abroad 
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Advertising sales staff 

Frank E. LeBeau [212] 971-6464 
Advertising sales manager 
Wallis Clarke (212] 971-2187 
Assistant to sales m a nager 
Donald J. Austermann (212] 971-3139 
Promotion Ma·nager 
Atlanta, Ga. 30309: Michael H. Miller, 1375 
Peachtree St., N .E. 
[404] TR 5 -05'23 
Boston, Mass. 02116: William S. Hodgkinson 
McGraw-Hill Building, Copley Square 
[617] co 2-1160 
Chicago, Ill. 60611 : Robert M . Denmead, 
J . Bradley MacKimm, Ralph Hanning, 
645 North Michigan Avenue, . 
[312] MO 4 -5800 
Cleveland, Ohio 44113: William J . Boyle , 55 
Public Square, (216] SU 1-7000 
Dallas, Texas 75201 : Richard P. Poole, 1800 
Republic National Bank Tower, 
[214] RI 7 -9721 
Denver, Colo. 80202: Joseph C. Page, David 
M . Watson , Tower Bldg ., 1700 Broadway, 
(303] 255-5484 
Detroit, Michigan 48226: Ralph Hanning 
856 Penobscot Building 
(3 13] 962-1793 
Houston, Texas 77002: Kenneth George, 
2270 Humble Bldg ., [713] CA 4-8381 
Los Angeles, Calif. 90017: Ian C. H ill, 
John G. Zisch, 1125 W. 6th St., 
[213] HU 2-5450 
Minneapolis, Minn. 55402: J. Bradley 
MacKimm. 1104 Northstar Center 
[612] 332-7425 
New York, N.Y. 10036 
500 Fifth Avenue 
Donald R. Furth [212] 971 -3615 
James R. Pierce (212] 971 -3616 
Stanley J. Kail, Jr. [212] 971 -3617 
Philadelphia, Pa. 19103: 
Warren H. Gardn er, Jeffrey M . Preston, 
6 Penn Center Plaza , 
[215] LO 8-6161 
Pittsburgh, Pa. 15222: Warren H . Gardner, 
4 Gateway Center, [412] 391-1314 
Portland, Ore. 97204: James T . Hauptli, 
218 Mohawk Building , 222 S.W. Morrison 
Street, Phone [503] 223-5118 
Rochester, N .Y. 14534: William J. Boyle, 
9 Greylock Ridge, Pittsford, N.Y. 
[716] 586-5040 
St. Louis, Mo. 63105: Robert M . Denmead 
The Clayton Tower, 7751 Carondelet Ave. 
[314] PA 5-7285 
San Francisco, Calif. 94111: 
James T. Hauptl 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 . Saide! 
1 via Baracchini Phone: 86-90-656 
Frankfurt/ Main: Gerd Hinske, Dieter 
Rothenbach, Elsa -Brandstroem Str. 2 
Phone: 72 01 81 
Geneva: Michael R. Zeyn~. 
1, rue du Temple Phone: 31 95 60 
Paris VIII : Denis Jacob, Kenneth Davey, 
17 Avenue Matignon Phone: 359 6637 
Tokyo: Nobuyuki Sato, l, Kotohiracho 
Shiba, Minato-Ku [502] 0656 
Osaka : Ryoji Kobayashi 163, Umegae-cho 
Kita -ku [362] 8771 

Business department 
Wallace C. Carmichael , Manager 
[212] 971 -3 191 . 
Stephen R. Weiss, Production M anager 
[212] 971-2044 
Thomas M. Egan, 
Assistant Production Manager [212] 971-3140 
Dorothy Carmesin, Contracts and Billings 
[212] 971-2908 

Circulation and research 
Milton Drake, Manager \2 12] 971-3485 
lsaaca Siegel, Assistant Circulation Manager 
[2121 971 -6057 
David Strassler, As sist ant Resea rch Manager 
[~ u :'.J -; I 1-6058 
Chloe D. Glover, Research Assoc iate 
[212] 971 -6057 

Electronics buyers' guide 
George F. Werner, General Manager 
(212] 971 -23 10 
Regina Hera, Directory Manager 
[212] 971-2544 
Thomas M . Egan, Production Manager 
[212] 971-3140 
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00 SERIES 
INTEGRATING DC 

DIGITAL VOLTMETER 
10W£J.PUU. 

DJSl'tAY 
tlMI: 

Extended Range Measurements: Fifth digit 
over-range. 

Precise Measurements: With accuracies to 
0.05%. 

Input Flexibility: Four voltage ranges and a 
micro-current input for measuring in "Engineer­
ing Units" (psi, degrees, etc.) 

System Compatibility: BCD Outputs and Re­
mote Programming. 

High Noise Rejection: Differential input and in­
tegration techniques provide common mode re­
jection greater than 120 db at 60 Hz. 

Economical: 3 and 4 digit models range from 
$349.50 to $495.50. 

These DVM's are not only NEW, they're AVAILABLE 
from Janus representatives from coast to coast! 

CALL OR WRITE FOR A DEMONSTRATION. 

JANUS CONTROL 01v1s10NTtl.lco 

~ 

296 NEWTON STREET • WALTHAM • MASSACHUSETTS 02154 • TEL: !617) 891-4700 
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The Predictables. 

Some computer 
manufacturers 

stockpile diodes. 

The others order 
from ITT. 

ITT ships any size order, any day you say. 

Any part number, silicon or germanium, 

double plug or D0-7. Make us prove it. 

RFQ: The Predictables. 

diodes ITT 
ITT SEM ICO NDUC TORS IS A DIVISION Of INTERNATIONAL TE LEP HON E A ND TELEGRAPH CORPORAT ION 

FACTORIES IN WEST PALM BEACH, FLOR IDA PALO AL TO. CAL'FORNIA: LAWRENCE. MASSACHU SETTS: HARLOW AND FOO TSCRAY, ENGLAND : FREIBURG AND NURENBER G, GERMA NY 
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