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Soviet Union 

The computer gap 

The country that led the race into 
space seems to be lagging badly in 
the earthbound-but equally vital 
-realm of productivity. Soviet suc­
cesses in space are evidence of the 
existence of powerful computers 
and of scientists who know how to 
use them. But the Russians are 
just beginning to react to increas­
ing criticism of th e slow pace at 
which industrial managers are mak­
ing use of computers to organize 
and automate the economy. 

The Russian press has b een out­
spokenly critical in four broad 
areas : 

• Poor quality of computers 
available for economic planning. 

• Lack of computers and per­
ipheral equipment. 

• Failure to develop a universal 
computer language such as Cobol, 
which s tands for Common Busi­
ness-Oriented Language. 

• Misuse of existing equipment. 
Need for automation. An econ­

omy, particularly a controlled econ­
omy, requires electronic computers 
to keep track of materials and prod­
ucts and to plan for future needs. 
If the current five-year plan is to 
be realized by 1970, industrial pro­
duction in the Soviet Union will 
have to double by the end of this 
decade and increase sixfold by 
1980. To meet this schedule, each 
worker's produ ctivity will have to 
be quadrupled-a goal that can b e 
reached only through automation 
and elec tronic data-process ing. 

In the seven years ending in 
1962, the number of people work­
ing on planning and industrial con­
h·ol increased 50%. Unless the 
present sys tem is changed, plan­
ning for the national economy in 
1980 will require 36 times as much 
work as for the 1965 economy. 

Little and late. The supply of 
computers for industry is far b e­
hind demand, and available ma-

chines are too small and too slow. 
One Russian study charges that 

the Soviet Union has only 20% 
of the computers it needs. The 
Ukraine, which produces more than 
one-fifth of the country's industrial 
output, has only about 150 com­
puters of all types. 

The Soviet magazine Ques tions 
of E conomics charged last March 
that no available Soviet computer 
is "suitable for processing eco­
nomic data." As an example of what 
can be don e the authors, V. Bez­
rukov and G. Venikov, cited the 
System 360 series of the Interna­
tional Business Machines Corp. 
They noted that th e 360 has uni­
form programing and uses com­
patible information , and they com­
pared its nanosecond speed with 
the slower Russian machines'; for 
example, those in the Ukraine aver­
age under 15,000 operations a 
second. 

Half-hour day. A recent survey 
in the Ukraine indicated that the 
average computer is in use b e­
tween 2.6 and 8 hours a day, de­
spi te planners ' instructions that 
they be kept busy 20 hours a day. 
At Chernovitsky University , one 
computer was found to be in oper­
ation only 36 minutes a day. 

After much criticism, administra­
tors of these computer centers hur­
ried to correct the situation. They 
loaded the machines with every 
imaginable kind of task, merely to 
keep them busy. In the ru sh. many 
computer operations were dupli­
cated and many of th e results were 
never disseminated. 

In the industrial Donets Basin , a 
section of the Ukraine, the regional 
economic council ordered a Ural 4 
computer in 1962. It took more 
than a year for the machine to ar­
rive, but three years after it was 
ordered the computer still was not 
working; it seems there had b een 
a problem finding a suitable place 
to put it. 

First steps. The present five-year 
plan provides for the first big steps 
toward solving another problem: 

Minsk 22 is Russia's newest civilia n 
computer. Its twin memory system has 
been called inefficient by Leningrad 
engineers, who modified it wit h a 
single memory block twice the size of 
either original memory. But production 
models still use twin memories. 

failure to reorganize industrial work 
along lines suitable for data-proc­
essing by computers. One Soviet 
specialist es timates that less than 
10% of the problems being solved 
b y Russian computers are in eco­
nomics and administration. 

The current plan calls for com­
pletely-automatic control of produc­
tion and administration at three 
machin ery plants in the Donets. 

One of the first changes to in­
tegrated process control is being 
made at the Lvov Television Plant 
in the western Ukrain e. The sys­
tem will collect production data 
by means of teletypewriters and 
sensors, including photosensors ; it 
will process the data automatically 
at a computer center and feed the 
results into central control equip­
ment, which will use the informa­
tion to alter controls on th e produc­
tion process. 

In 1967 the entire economy of 
Estonia, the smalles t Soviet re-
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public, is scheduled to be trans­
lated into computer data, as a trial. 
The government has not disclosed 
what kinds of equipment will be 
used. 

Remedies. Bezrukov and Veni­
kov offered some specific sugges­
tions for applying computer tech­
nology to the Soviet Union's mas­
sive economic problems: 

• Data-processing machines and 
auxiliary equipment should be de­
signed specifically to handle eco­
nomic information. 

• New computers should operate 
with multiprograming. 

• Microfilming methods and 
equipment should be developed, to 
permit the processing of documents 
by computers; also necessary is a 
method for automatically transfer­
ring data on to punched tape when 
a bill or document is being typed. 

Australia 

Betting on computers 
Just when the action is heaviest, 
shortly before the horses go to the 
post, Australia's legal offtrack book­
ies have to close their windows to 
bettors so they can calculate the 
amount wagered on each horse and 
phone the information in to a cen­
tral office. During these intervals 
of up to 40 minutes, the State of 
Victoria's racetrack agency figures 
its losses total $1.25 million a week. 

The agency is betting $7.75 mil­
lion it can cut this loss. At its con­
trol center in Melbourne it is in­
stalling two Data 3100 computers 
made by the Australian subsidiary 
of the Control Data Corp. for $1.75 
million; it is spending an additional 
$6 million to tie in its 400 offices. 

The computer. The data-process­
ing sys tem will permit the bookie 
to accept up to 1,100 bets an hour; 
as each ticket is sold, the informa­
tion will be fed automatically to 
the computer's two magnetic mem­
ory drums, which can accept 3,000 
messages a minute, each in a 29-
character format. Besides storing 
data about each race, the computer 
will check the status of each bet­
tor's account and reject his wager 
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if he is found to be overdrawn. 
After the race, the computer will 

calculate the distribution of the 
winnings; regular accounts will be 
credited with any winnings the 
holders may have earned. 

West Germany 

Boxcars check in 
Freight cars en route to Bremer­
haven are sending ahead informa­
tion to help yard workers speed the 
assembly of trains and reduce de­
lays that can cause damage to per­
ishable goods. The detection sys­
tem, which reads 10-digit numbers 
transmitted by freight cars moving 
as fast as 60 miles an hour, sends 
the information to a monitoring 

station where dispatchers switch 
the cars to appropriate trains. 

Developed by Siemens & Hal­
ske AG, the detection system is be­
ing tes ted by the German F ederal 
Railway and by Sweden's rail­
roads. Another version being tes ted 
in Germany uses 3-digit numbers. 

Q & A. The system consists 
basically of a transponder mounted 
near the bottom of each freight car, 
and a reader installed adjacent lo 
the railroad track. The reader se­
quentially interrogates each of 10 
circuits in the transponder, one for 
each digit in the car's number. 
Each interrogation requires five 
milliseconds ; therefore the 10 digits 
stored in a transponder can be de­
termined in 50 milliseconds . 

The transponder and reader are 
inductively coupled. The interroga­
tion signals are developed across 

Railroad reader. When car passes automatic reader at right, numbers st ored 
in transponder on car are inductively coupled to reader. Car numbers can 
be punched onto tape or written out on a typewriter at monitoring station. 
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an air-core coil, six fee t in diam­
eter , in the reader. The responder 
on each fr ight car contains an 
iron-core receiving coil. 

Because all signals are tran s­
mitted at about the same frequency 
- llO kilocycles per second-the 
coils in th e transponder can be 
small. 

Ten frequencies. The reader's in­
terrogating signal consists of the 
upper sideband and carrier of a 
llO-kc carrier, modulated by one 
of 10 audio frequencies . Each audio 
frequency, and th erefore each side­
band frequency, corresponds to 
one of the circuits to be interrog­
ated in the transponder. The single­
s ideband signal is coupled to the 
transponder, where the carrier and 
sideband are separated. The side­
band energizes a circuit that cor­
responds to one decade (units , 
tens , hundreds , etc. ) in the stored 
number. This circuit, in turn , en­
ergizes two oscillators whose fre­
quencies represent the dig it stored 
in that decade. The two frequen­
cies amplitude-modulate the llO­
kc carrier after the carrier that was 
previously separa ted. 

The upper sideband of this new 
signal is removed, and the carrier 
and lower sideband are coupled 
back to the reader. The reader de­
modulates the signal, amplifies it, 
and prints out the digit represented 
by the two frequencies. This proc­
ess is repeated 10 times to obtain 
the car number. 

Transistorization. The trans­
ponder mounted on the train re­
quires no power supply; it is pow­
ered by a rectified portion of the 
signal received from the reader. 
The trans istorized circuits operate 
on a minimum of power and re­
quire no warmup time. The replies 
to the reader have a signal -to-noise 
ra tio greater th an 10-more than 
adequate for clarity. 

In con trast to number-detection 
sys tems based on television or op­
tical techniques, the Siemens 
method is unaffected by snow, rain , 
ice, fog or dirt. H owever, it is ex­
pensive; a trackside reader is b e­
lieved to cos t abou t $5,000, and a 
responder for a 10-decade car­
number sys tem cos ts abou t $75 
with present limited production. 

Electronics I January 24, 1966 

Japan 

Road to STARdom 

Today's com munica tions sa tellites 
act as ex tended cables between 
only two points on earth , but to­
morrow's will offer mu ltiple access 
-giving each earth station a choice 
of places it can call and permittin g 
several calls to proceed a t the 
same time. The most advanced sys­
tem so far, chronologically if not 
technically, is one whose switch­
ing system was des igned by the 
l\'ippon E lectric Co. (N EC). The 
other hardware-antenn a, tran s­
mitter, receiver, etc.-was provided 
by the Hughes Aircraft Co . 

The sys tem, with a s tationary 
sa telli te simulated , was demon­
strated las t November near Tokyo. 
In .May it will undergo another tes t, 
at a routing center Hughes is 
bui lding in Fancy Hills, Ark. ; 
Hughes hopes to use Early Bird 
for these tes ts if the satellite has 
any channels available. The Tokyo 
demonstration was witnessed bv 
J. V. Charyk, pres ident of the Con~­
munications Satellite Corp. and by 
other Cornsat officials. Comsat also 
has invited Hughes and NEC to 
demon strate the sys tem in Hawaii 
or the state of \Vashington when 
stations are com pleted there. 

The Hughes-NEC system is 
called STAR, an acronym for satel­
lite telecommunications with au to­
matic rou ting. 

Open channels. ST AR does not 
assign th e satellite's channels to 
any specific grou nd station; any 
sta tion can use any free channel. 
Channel assignments are made by 
a corn pu teri zed routing center , to 
which all ground station s would 
be connected by one data channel 
via the satellites. Time-division 
mu ltiplexing allows one data chan­
nel to serve all the ground stations ; 
wi th time division , signals are mul­
tiplexed by being transmitted in 
predesignated intervals . 

Channel spacing on ST AR is 
large to permit wide-deviation fre­
quency modulation , because the 
sa tellite's repea ter b andwidth is 
broad but the power output is low. 

Making a call. When a sub-
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Station A informs control center, v ia 
satel l it e, that it want s to be connect ed 
wit h Stat ion 8 . 

Control center finds two unused 
channels and assigns one to A and 
anot her to 8 . 

The ground stations communicat e on 
assig ned cha nnels, v ia satellite . When 
ca ll is complet ed, A informs contro l 
ce nter so that cha nnels can be 
reassigned . 

scriber connected to station A 
wants to converse with station B, 
station A's routing equipment de­
tects the reques t and sends the 
required information to th e rout­
ing center through the time-divi­
sion-multiplexed data channel. The 
rou ting center , whose memory con­
tain s call conditions in the entirn 
sys tem, finds two empty channels, 
one for each direction, and sends 
channel-ass ignment information to 
sta tions A and B. Transmitting and 
receiving frequencies are automat-
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ically set in accordance with the 
command from the routing center. 
When the call is completed, the 
routing center frees the channels. 

Unused channels do not radiate 
a signal; furthermore, even chan­
nels in use have the carrier turned 
off when there is no voice signal. 

This start-stop system, as EC 
call s it, increases the number of 
available channels in two ways : it 
makes efficient use of the satellite's 
relatively low power, and it pre­
vents intermodulation distortion 
between unmodulated carriers and 
those carrying messages. Tran~­
mission from A to B is off when 
the speaker at B is talking and A is 
lis tening; this results in a 2-to-l im­
provement in utilization of sa tel­
lite power. Even when B is talking, 
pauses constitute roughly one-half 
the conversation time, giving an­
other power-utilization gain of 
roughly 2 to 1. 

Disadvantages. ST AR has two 
principal disadvantages: 

• Initial cost. Switching, particu­
larly for small earth stations , is 
more expensive than in sys tems 
where each station has a fixed cir­
cuit for each channel; but operation 
would cost less. 

• Political considerations . ST AR 
is based on a single routing center, 
whose location might be controver­
sial. Furthermore, some countries 
may be reluctant to commit their 
efforts and funds to a sys tem that 
depends entirely on a facility in an­
other nation. EC is believed to be 
studying ways to eliminate the rout­
ing center. 

Computers for Sofia 

Perhaps taking advantage of its 
freedom from ties with United 
States companies, Fujitsu , Ltd., has 
agreed to sell computer systems to 
Bulgaria for S8.5 million. Approval 
from the Japanese government is 
expected. 

Fujitsu is the only computer com­
pany in Japan that cannot run 
afou l of American res triction s on 
sales to Communist countries, be­
cause it is the only Japanese con­
cern that relies en tirely on its own 
technology for computers. The 
other six have agreements with 
American companies; one, IBM 

Japan , is a subsidiary of the Inter­
national Business Machines Corp. 

General purpose. Fujitsu's me­
dium-size series 230, model 30, is 
only the second general-purpose 
computer exported from Japan. 
The other is Fujitsu's F ACOM 231 
a somewhat smaller general-pur­
pose computer sold recently to the 
Philippine Sugar Institute. IBM 
also has exported several special­
purpose model 1440's. 

Last year Fujitsu delivered $17 
million worth of computers. This 
year the company predicts that 
deliveries will total $28 million . In 
April it will open another com­
puter plant, which will turn out 
about 40 small computers a month. 

Canada 

Halting tv production 

While many companies seek ways 
to capitalize on the boom in con­
sumer electronics, the Canaclian 
Marconi Co. is pulling out of the 
fi eld at the end of this month. A 
spokesman says the company will 
concentrate on more complex 
equipment such as airborne navi­
gation systems and portable com­
munications for the military and 
police. 

One reason for the shift is the 
threat of competition from abroad 
in the lu crative television and 
color-tv fi eld . On June 14 a key 
patent, on the Parker sys tem for 
superimposing a sound signal on 
video tran smission and then sepa­
rating them, will expire in Canada. 
The Canadian Patent Act bars for­
eign-made sets that use the Parker 
sys tem. However, after June 14, 
companies from the United States, 
Japan and the etherlands are ex­
pected to make heavy assaults on 
the Canadian tv market with both 
color and black and white sets. 

Canadian Marconi, which is 
con trolled by the English Electric 
Co., says it will dispose of its in­
ventory of consumer-electronics 
products in about six months­
about when the Parker patent ex­
pires. However, the company is 
guaranteeing service and the 
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availability of spare parts after 
that date. 

Around the world 

France. ·while New Yorkers were 
walking to work, Parisian trans­
portation officials were planning to 
expand a radio-surveillance system 
that keeps close track of 30 buses 
on a four-mile line. vVhen too many 
buses are tied up at one end of the 
line, a dispatcher can send more 
vehicles to the other end. Each bus 
Jias a low-power transmitter whose 
24-kilocycle signals are picked up 
by radio receivers mounted on 
poles along the route. The binary­
coded signals-representing each 
bus's code number and time of 
transmission-then go along tele­
phone cables to a central office, 
where the signals are decoded and 
the information displayed for the 
dispatcher. The 1.5 watts that op­
erate the h·ansmitter come from the 
bus's electrical sys tem. 

Vietnam. Television came to Sai­
gon last week. Two very-high-fre­
quency channels were scheduled to 
begin operation from a avy plane 
12,000 to 15,000 feet above the 
South Vietnamese capital. 

Italy. An Italian company, Idus­
trie A. Zanussi, has signed an 
agreement whereby the Mitsubishi 
Electric Corp. of Japan will supply 
technical assistance for the produc­
tion of six-inch transistorized tele­
vision sets. Zanussi has been im­
porting tv sets from Japan and 
selling them for $320; production 
in Italy will start about July 1 and 
the sets will sell for about $208, 
Zanussi says. 

Japan. The International Busi­
ness Machines Corp. is expanding 
its Tokyo plant for the production 
of computer models 20 and 40 in 
the System 360 series. Its subsidi­
ary, IBM Japan , Ltd., recently 
raised $16.6 million through the 
sale of additional stock. Deliveries 
of model-40 computers are ex­
pected to begin in the second half 
of 1966, and of model-20 units early 
in 1967. IBM Japan says it plans 
to discontinu e production of its 
model 1440 gradually. 
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•General Electric Company, 
Electronic Components Div. 155 
George R. Ne lson Inc . 

General Instrument Corporation, 
Semiconductor Products 6 
Norman All en Associates Inc . 

General R F Fittings Inc. 175 
Van Christo A ssociates 

General Radio Company 2 nd Cove r 
K.E . Morang Company 

Globe Industries Inc. 29 
Od iorne Industri a l Adv . Inc. 

Granger Associates 8 
West Associates 

Heinemann Electric Company 133 
Thomas R. Sundheim Incorporated 

• Hewlett-Packard 
Company 2, 41 , 54, 55, 169 
Lennen & New ell Inc . 

• Hewlett Packard/ H arrison Division 132 
Healy Ad verti si ng Ag ency 

• Hughes Aircraft Company 112 
Foote, Cone & Belding Inc . 

• Hull Corporation 170 
The Michener Compa ny 

Indium Corporation of America Inc. 190 
Da rvoe, Breck & M ac Farland Inc. 

Interstate Electronics Corporation 152 
H ixson & Jorgensen Inc. 

Jerrold Electronics Corporation 14 
I rv i ng Gould Adv . Inc . 

Julie Research Laborator ies Inc. 166 
The Sta n ley Sc hwa rtz Company 

Kintel , Div. of Cohu Electronics Inc. 39 
Erwin Wasey , Ruthrau ff & Rya n Inc. 

• Laboratory for Electronics Inc. 113 
Hepler & Gibney Inc. 

• Lambda Electronics Corporation 82, 83 
Michel Cather Inc . 

.......... 
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• Lapp Insulator Company Inc. 
Wolff Assoc ia tes Inc . 

• LEL Div. of Varian Associates 
Snow & Depew Advertising 

Lockheed-California Company 
M cCa nn·Erickson 

Machlett Laboratories 
Fuller & Smith & Ross Inc. 

160 

111 

161 

9 

Magnecraft Electric Company 145 
Allbright Associa tes 

• Mallory & Company, P.R. 47 
A itkin-Kyn ett Company, Inc. 

Markem Machine Com pany 173 
Culver Ad vertising Inc . 

Maryland Te lecommunication 62 
Raymond E. Finn Advertising 

Materials Research Corporation 175 
K eyes, Ma rt in & Company 

Matthews Research Incorpo rated 136 
Compton Jon es Associa tes 

McGraw-Hill Book Company 181 
Mepco Incorporated 149 

Ray Elli s Ad vert isi ng Corporation 
Mico Instrument Company 190 

• Microsonic Incorporated 7 
S. Gunnar Myrbeck Company 

Microswitch Div. of Honeywell 56 
B atten, Barton, Durstine & Osborn Inc . 

Motorola Semiconductor 
Products Inc. 18, 19, 51 
Lane and Bird Ad v. Inc. 

National Research Corporation, 
Equipment Division 163 
S. Gunnar Myrbeck & Company 

Navcor 145 
Industrial Public Relations, Inc. 

New England Instrument Company 143 
Impact Adverti sing 

North Atlantic Industries Inc. 138 
Murray H eyert Advert ising 

Pamotor Inc. 164 
The Harry P. Bridge Compa ny 

• Pennsalt Chemicals Corporation 53 
Aitkin ·Kynett Inc. 

Penta Laboratories Sub. of Raytheon 144 
Fuller & Smith & Ross Inc. 

Per kin-Elmer Corporation 174 
Gaynor & Ducas Inc. 

• Permacor Div. of Radio Cores Inc. 176 
Sander Rodkin Advertis ing 

Philco Corporation, Lansdale Division 30 
Batten, Barton, Durstine & Osborn Inc. 

Philco/Sier ra Electronics Division 63 
Hal Lawrence Incorporated 

• Polarad Electronic Instruments 59 
Keyes, Martin & Company 

Photocircuits Corporation 50 
D uncan·Brooks Inc. 

Radar Design Corporation 
Ba ~ow/Johnson Inc. 

Radiation Incorporated 
Basford Incorpora t ed 

Radio Corporation of America 
Al Pa ul Le fton Company 

• Radio Mat eria ls Corporation, 
Div. of P.R. Mallory 
Edro Adverti s ing Inc . 

Raytheon Computer Company 
M artin Wolfson Adverti s ing 

• Reeves Hoffman Division of 

145 

131 , 192 

4th Cover 

171 

49 

Dynamics Corp. of America 118 
Ada m s Associ a tes Inc . 

Secon Metals Corporation 172 
Walter Zimm erm a n Assoc iates 

Semimetals Inc 142 
Dunca n Brooks Inc. Ad vertising 
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Ervin E. DeG raff , Circu lat ion ; Don ald C. M cGraw, Jr., Adve rt isin g Sales; Anrs:elo R. Venez1an , Ma r ketin g. Off ice r s ot the Co rpo ra t ion : Donald C. M cGraw, Chai rman of t.he Board ; 
Shelton Fishe r , Presiden t ; L. Kei th Good ric h. Hu gh J . Kelly an d Robert E. Slaughter, Executive Vice Presiden ts; Joh n J . Cooke , Vice President and Secreta ry; John L. M c Graw, 
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194 Circle 194 on reader se rvice card 

Siliconix Incorporated 109 
Phil MacTaggart Advertising 

Sinclair Radio Laboratories Inc. 179 
John E. Hayes Company Inc. 

• Singer Company, Metrics Division 107 
Hepler & Gibney Inc. 

Sola Electric Company 154 
Klau -Van Pietersom Dunlap Inc. 

• Sorensen Inc. 11 
Fuller & Smith & Ross Inc. 

Space Craft Inc. 57 
Neals & Hickok Inc . 

Spectral Dynamics Corp. of San Diego 61 
Teawell Inc . Advertising 

Speer Carbon Company 37 
Hazard Advertising Company 

Sperry Microwave Electronics Co. 116 
Liller Neal Battle & Lindsey Inc. 

Sprague Electric Company 5, 10, 16 
The Harry P. Bridge Company 

St. Joseph Lead Company 117 
Emil Mark & Company Inc . 

Stackpole Carbon Company 92 
Meek and Thomas Inc. 

Synthane Corporation 177 
Arndt, Preston, Chapin, Lamb & Keen Inc, 

TRW Systems 
Fuller & Smith & Ross Inc. 

Taylor Corporation 
Gray & Rogers Inc. 

• Tektronix Inc. 
Hugh Dwight Advertising Inc. 

• Telonic Industries 
Jansen Associates 

Texas Instrument Incorporated 
Don L. Baxter Inc . 

Topaz Incorporated 
Teawell Inc . 

Transitron 
Larcom Rand al l Advertising Inc. 

Ulano & Company, J. 
Byrde, Richard & Pound Inc. 

Ultra Carbon Corporation 
Church & Guisewite Adv. Inc. 

Union Carbide Corporation, 
Linde Division 
J .M. Mathes Inc . 

United Systems Corporation 
Advertising and Merchand ising 

Unitrode Corporation 
Electronic Marketing Assistance 

• Vactec Inc. 
Ron Coleman Agency 

Vector Div. of United Aircraft 
Corporation 
Cunningham & Walsh Inc. 

Vitramon Inc. 
Ted Sommers Inc. 

• Vitro Corporation of America 
Bue hen Ad vertisi ng Inc. 

White Company, S.S. 
W.L. Towne Company Inc. 

Zero Manufacturing Company 
Guerin, Johnstone & Gage Inc. 

Classified advertising 

F.J. Eberle , Business Mgr. 

EMPLOYMENT OPPORTUNITIES 

EQUIPMENT 
(Used or Surplus New) 
For Sale 

ADVERTISERS INUEX 

178 

146 

58 

127 

119 

182 

164 

186 

168 

105 

176 

35 

166 

180 

159 

126 

167 

170 

183-184 

184 

Boaz-Allen Applied Research Inc. 184 
General Telephone & Electronics Labs 183 
Monmouth Electric Co., Inc. 184 
Radio Research Instrument Co. 184 
Semiconductor Sales of Calif. 184 

•For more information on complete product 
line see advertisement in the latest Elec· 
tronics Buyer's Guide 
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Advertising sales staff 
Gordon Jones [212] 971-2210 
Advertising sales manager 

Atlanta, Ga. 30309: Gus H. Krimsier, 
Michael H . Miller. 1375 Peachtree St. N.E., 
[404] TR 5-0523 

Boston, Mass. 02116: William S. Hodgkinson 
McGraw-Hill Building, Copley Square, 
(617] co 2-1160 

Chicago, Ill. 60611: Robert M. Denmead, 
J . Bradley MacKimm 
645 North Michigan Avenue , 
[312] MO 4-5800 

Cleveland, Ohio 44113: Paul T. Fegley, 55 
Public Square. (216] SU 1-7000 

Dallas, Texas 75201: Richard P. Poole, The 
Vauqhn Building , 1712 Commerce Street, 
[214] RI 7-9721 

Denver, Colo. 80202: Joseph C. Page, David 
M. Watson, Tower Bldg., 1700 Broadway, 
[303] AL 5-2981 

Detroit, Michigan 48226: Paul T . Fegley 
856 Penobscot Building 
[313] 962-1 793 

Houston, Texas 77002: Kenneth George, 
2270 Humble Bldg. , 
[7131 CA 4-8381 

Los Angeles, Calif. 90017: 
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: 
Donald R. Furth [212) 971 -3615 
Frank LeBeau [212] 971-3615 
George F. Werner [212] 971-3615 
500 Fifth Avenue 

Philadelphia, Pa. 19103: William J . Boyle, 
Warren H. Gardner. 6 Penn Center Plaza, 
[215] LO 8-6161 

Pittsburgh, Pa. 15222: Paul T. Fegley, 
4 Gateway Center, (412) 391-1314 

Portland, Ore. 97204: James T . Hauptli, 
Paci fi c Building, Yamhill Street, 
(503) CA3-5 ll 8 

St. Louis, Mo. 63105: Robert M. Denmead 
The Clayton Tower, 7751 Carondelet Ave . 
[314] PA5-7285 

San Francisco, Calif. 94111: 
James T . Hauptli, 255 California Street, 
[415] DO 2-4600 

London Wl: John W. Patten, Edwin S. 
Murphy Jr., 34 Dover Street, 
Hyde Park 1451 

Milan: 1. via 
Baracchini Phone: 86-90-617 
86-90-656 

Frankfurt/Main: Gerd Hinske, 85 
Westendstrasse Phone: 77 26 65 and 
77 30 59 

Geneva: Michael R. Zeynel, Joseph Wuensch, 
1, rue du Temple 
Phone: 31 95 60 

Paris VIII: Denis Jacob, 17 Avenue 
Matig non ALMA-0452 

Tokyo: Nobuyuki Sato, 1, Kotohiracho 
Shiba, Minato-Ku (502) 0656 

Osaka: Ryosi Kobayashi , 163, Umegee-cho, 
Kilta -ku [362] 8771 

Hugh J. Quinn: [212] 971-2335 
Manager Electronics Buyers' Guide 

David M. Tempest: [212] 971-3139 
Promotion manager 

Milton Drake: [212) 971 -3485 
Market research manager 

Wallace C. Carmichael [212] 971-3191 
Business manager 

Theodore R. Geipel: (212] 971-2044 
Production manager 
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