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Africa 

Mapping Liberia 
A rebuilt World War II attack 
bomber, custom-fitted with elec­
tronic equipment, is crisscrossing 
tiny Liberia on Africa's west coast. 
Its immediate mission is to make 
a mineral and mapping survey for 
the United States Army Map Serv­
ice. Its long-range goal is to help 
the U.S. get a healthy share of 
about $3 billion a year that's ex­
pected to be spent soon for roads, 
power plants, dams and other fa­
cilities in Africa. 

The Douglas A-26 began its 
flights near the end of 1964. Its 
owner, the Los Angeles engineer­
ing company of Daniel, Mann, 
Johnson and Mendenhall, calls it 
"the most sophisticated survey air­
craft in Africa." It's equipped with 
$100,000 worth of electronics : 
gravitometers, doppler navigation 
equipment, high-precision short­
range navigation gear, computer­
linked photogrammetric gear and 
ground-based geodetic transpond­
ers to go with it. 

Oil hunt. ·when the weather pre­
vents mapping, the gravitometric 
equipment goes to work seeking 
off shore petroleum for the Gulf Oil 
Co. The oil survey and some of 
the mineral survey work employs 
continuous magnetometers devel­
oped by Gulf. 

Jess Thompson, electronics chief 
at Daniel-Mann, says the instru­
ments are self-orienting, with con­
tinuous readout, and are capable 
of resolution "better than 0.25 
gamma." 

International race. But it's the 
other electronic survey gear on 
which the engineers think U.S. 
hopes for African business rest. 
Barry F. Mountain, vice president 
of Daniel-Mann and a member of 
the foreign policy committee of the 
U.S. Chamber of Commerce, ex­
plains: "If we're going to get our 
fair share of the African market 

Barry F. Mountain sees 
rich markets in Africa. 

we've got to get in there first and 
specify U.S. equipment and stand­
ards." 

Mountain says engineering sur­
vey firms like his are the narrow 
end of the wedge that can open up 
the African market to American 
business. Competition is coming 
from many countries, chiefly Bri­
tain, France, Canada and vVest 
Germany. 

Continuous measurement. The 
Douglas A-26's electronic gear in­
cludes a precision RC5A aerial 
camera in the bomb bay, linked 
to a straight-line computer to take 
automatic overlapping photo­
graphic maps of 4,000-square-mile 
strips of country at a run. The com­
puter is made by the Vectren divi­
sion of the Itek Corp. 

The Hirao navigation equipment 
is geared to continuous-distance 
measurements between the aircraft 
and transponders at mountain-top 
beacon stations. The transponders, 
made by the Radio Corp. of Amer­
ica, receive pulsed radio signals 
from the plane, amplify them and 
transmit them back. Distance meas-

urements are said to be accurate 
to within six inches in 250 miles. 

For navigation over known ter­
rain, Hirao can hold the plane auto­
matically on a course within a 35-
foot tolerance. 

For rough-control reconnaissance 
in the absence of ground check­
points, the plane employs doppler 
radar navigation equipment linked 
to preprogramed flight paths. 

Price of apartheid 
South Africa, the continent's most 
prosperous country, may be one of 
the last to get television service. 
Tv seems to be another victim of 
the government's effort to maintain 
apartheid, or segregation, of the 
four million white citizens and the 
12 million blacks. 

Tv has been vetoed again by 
the minister of posts and tele­
graphs, Albert Hertzog, who con­
trols all communication in the 
country. In his latest speech on 
the subject, he explained that 
South African tv would be "mainly 
dependent on British and American 
films which are drenched with 
liberalistic and demoralizing prop­
aganda." 

White against white. Among the 
white population, there's another 
schism that Hertzog fears would 
be aggravated by tv. That's the 
split between British and Dutch 
settlers. Afrikaners, settlers of 
Dutch descent, comprise 60% of 
South Africa's white population. 
But they're afraid their language 
would be completely submerged 
by English if tv were introduced. 

South Africa's radio system of­
fers two services, in English and 
in Dutch, and there's increasing 
pressure for a service for the coun­
try's black majority, which speaks 
a variety of native dialects. The 
same would be true of tv. 

Election issue? There are some 
indications, however, that public 
pressure may one day force the 
government to adopt tv. The segre­
gated school systems are consider-
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ing closed-circuit tv. When enough 
people come into contact with the 
medium, the demand is likely to 
extend into tv for the home. This 
could become an irresistible 
groundswell by the time of the 
next general elections in 1968. 

Technically, the South African 
Broadcasting Corp. is ready to be­
gin television service quickly. F-m 
towers throughout the country have 
provision for tv antennas and trans­
mitting equipment. 

When Philips Gloeilampenfab­
rieken, N.V., of the Netherlands, 
opened its newest electronics plant 
in South Africa, there were reports 
that the facility was capable of 
making tv equipment. That rumor 
was quickly spiked by Philips. 
Nevertheless, many observers sus­
pect that Philips, and other com­
panies. are ready to get into tv 
production whenever the govern­
ment approves, but that the com­
panies won't talk about it. 

Radio-controlled elevator 
Now electronics makes it possible 
to operate a push-button elevator 
in a mine shaft in Zambia, form­
erly orthern Rhodesia. 

The Anglo American Corp. of 
South Africa uses a radio-con­
trolled winding device at a 1,585-
foot-deep shaft in a copper mine. 

The system was developed by 
Associated Electrical Industries, 
Ltd., of Britain. It eliminates the 
need for a cable that carries elec­
trical control signals to and from 
the elevator cage. 

Shaft-long antenna. A transmit­
ter, mounted on the cage, feeds a 
continuous signal into an antenna 
mounted in the cage. A receiver 
antenna, extending the length of 
the shaft, receives the signal and 
passes it to a receiver in the ele­
vator-control room. 

Each pushbutton in the cage 
modulates the carrier with a dif­
ferent selected frequency. In the 
engine room the signal is de­
modulated; then it operates a fre­
quency-sensitive relay that initiates 
the correct circuit to control the 
winder as instructed from the cage. 

The cage controls both vertical 
and horizontal movement. 

210 

3-D radar picture is an image of a transparent cube representing airspace being 
controlled for air traffic. Within the cube, aircraft appear as luminous spots. 

Great Britain 

Display in 3-D 
Now radar screens are turning to 
three-dimensional displays. 

EMI Electronics, Ltd., is testing 
a system that converts raw radar 
video data into a 3-D picture on 
a cathode-ray tube. The approach, 
utilizing the technique of variable 
parallax, produces an impression 
of depth and of relative position. 
An air-traffic controller, using this 
display, could introduce graticules 
into any of the three planes and 
get a clear picture of the density 
of plane traffic. 

Two operations. A conventional 
21-foch cathode-ray tube can be 
used in the EMI system. A picture 
is painted on the tube's face in 
two operations. First the radar 
beam traces the outline of a cube 
and, by transforming coordinates, 
places airways, geographical fea­
,tures and any graticules that may 

be required. Then it paints the air­
craft echoes by sequentially inter­
rogating a computer memory bank 
and converting the digitally stored 
aircraft-position information into 
analog form. 

Twenty pictures a second are 
painted on the display tube. 

The picture's size oe.n be changed 
at will, thereby also enlarging or 
contracting the area viewed. 

Sweden 

Spy scare 
An electronics dealer is responsible 
for Sweden's latest spy scare. 

The 50-year~old businessman was 
scheduled to be indicted Jan. 9 on 
espionage charges. If convicted, he 
could be imprisoned for life. He is 
identified only as "Mr. Zebra," the 
code name by which the police 
referred to him during a year's 
surveillance. 

Specifically, he is accused of sell-
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ing integrated circuits, micromod­
ules and transistors to an unnamed 
Eastern power, presumably the 
Soviet Union. He is also accused 
of delivering microelectronics in­
formation. 

Another electronics dealer was 
quoted in a Stockholm newspaper 
as saying that if sales of these com­
ponents to Russia now means 
espionage, at leas t a dozen busi­
nessmen in Sweden "have one leg 
in state prison." 

Top secret. As in all security 
cases, the police are releasing no 
information. The trial itself may be 
held in secret if the judge agrees 
that disclosure of the testimony 
could jeopardize the national se­
curity. 

An amendment to the espionage 
law, which took effect Jan. 1, places 
certain business transactions in the 
same class as direct military es­
pionage, and permits a sentence of 
life imprisonment. There's some 
question as to whether the new 
law is retroactive. Mr. Zebra was 
arrested Nov. 30 and arraigned 
Dec. 5; both actions were taken 
in secret. Under the old law, the 
maximum penalty is 10 years. 

Sven Andersson, Sweden's de­
fense minister, says the case is 
"not of great consequence." 

In search of sales. The micro­
spy, as he's called by Swedish 
newspapers, is said to have dealt 
for a year with a technical expert 
attached to the Soviet trade mis­
sion in Stockholm. Mr. Zebra re­
portedly was trying to increase his 
business with the Communist bloc. 
To get in the Russians' good graces, 
according to this report, he deliv­
ered information on the use of in­
tegrated circuits in Swedish equip­
ment. 

Sweden is not aligned in the cold 
war, but buys highly sophisticated 
circuits and components from the 
United States for her defense or­
ganization. She is believed to be 
anxious to demonstrate to the 'Vest 
that she can be trusted with classi­
fied military equipment. 

Officials have indicated that the 
microspy case is not connected in 
any way with Air Force Col. Stig 
Wennerstrom, who received a life 
sentence as a spy for Russia. 
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West Germany 

Jet-noise monitor 
Frankfurt's Rhine-Main Airport, 
the busiest in Germany, has en­
listed some electronic innovations 
in its war on jet noise. 

A salvo of complaints from resi­
dents of five nearby towns led the 
airport administration to call for 
help from Rohde and Schwarz, a 
manufacturer of meters and instru­
ments. 

The airport wanted monitors of 
sound vibrations at six different 
checkpoints. It also wanted the 
sound to be interpreted automati­
cally, and the results recorded in 
a form that would prove to an of­
fending airline that there was ex­
cessive noise. The system also was 
supposed to check whether pilots 
observed proper Bight paths and 
altitude requirements. 

Elevated microphones. Rohde & 
Schwarz came up with a system 
that uses raised microphones 
[photo at right] in nearby residen­
tial areas. The signals are ampli­
fied and transmitted along com­
mercial telephone lines at 300 to 
3,000 cycles per second. 

At the monitoring center in the 
airport administration building, a 
classifier channels all data into five 
categories. These range from 10 
decibels below to 10 decibels above 
a reference level that corresponds 
to the average noise that comes 
from aircraft observing speed and 
altitude regulations at each check­
point. Noise levels at or near the 
reference level are indicated by 
signal lamps, a different color for 
each checkpoint. A printer records 
these levels on a continuous tape, 
together with the time of day. The 
printer correlates this data with 
preprogramed Bight numbers and 
times of takeoff or landing for each 
flight. 

Planes that cause excessive noise 
can be identified from the data. 
Cumulative noise-level printers re­
cord the period during which the 
reference level was exceeded, and 
print the sum every hour. 

Monitoring systems have been in 
service since 1963 in various cities, 
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The roofs have ears in towns 
surrounding Frankfurt. This 
microphone picks up aircraft noise 
which is then analyzed to determine 
whether plane was off course, flying 
too low or too fast, or creating 
excessive noise in another way. 

including New York. But there is 
no system in the United States 
similar to the Frankfurt network, 
according to the Federal Aviation 
Agency and the Port of New York 
Authority, which operates the John 
F. Kennedy International Airport. 

Soviet Union 

Electronics market 
Soviet reactions to several Wes tern 
trade missions and exhibitions give 
some new clues to the state of the 
electronic art and of the potential 
market in Russia. 

Last July, Elliott-Automation, 
Ltd., of Britain, demonstrated $3.5 
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SELL 
IN 

EUROPE 
Major U. S. quality-component 
manufacturer with powerful, 
experienced European market­
ing organization is in position 
to handle export sales for 
limited number of other manu­
facturers' lines. 

WE OFFER-
I-Competent, technically 
trained sales & administrative 
personnel. 
2-Multilingual ability (Eng­
lish, French, German, Italian, 
Spanish, Swedish, Dutch, Turk­
ish). 
3-Knowledge-in-depth of 
European markets & customers. 
4-Experience in both Ameri­
can & European business meth­
ods. 
5-Experience in export­
import procedures & regula­
tions. 
6- Representation by nationals 
in each country. 
7-Strong advertising supporc 
in 6 languages. 
8-Participation in every major 
European trade show. 
9-lnvestment in local stocks 
of your products in key market 
areas. 
10-Future production capa­
bilities, if desired. 

WE WANT-
I-Quality lines only. 
2-Growth potential 
3-Marketing-oriented man­
agement, to provide solid fac­
tory backup. 

Send full details to: 

212 

P. 0. BOX RA5827 

Electronics 
330 WEST 42ND STREET 
NEW YORK, N. Y. 10036 
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million worth of computers in Mos­
cow's Sokolniki Park. Now Elliott 
reports that the Russians bought 
them all. Included were Elliott's 
new 503 digital machine for in­
dustrial control and an industrial 
modular process-control computer 
system. The Soviets also ordered 
another Elliott modular unit for 
on-line control of an ammonia 
plant. 

These sales increase Elliott's 
total behind the Iron Curtain to 
nine industrial computers: five to 
the Soviet Union, two to Rumania 
and one each to Czechoslovakia 
and Bulgaria. 

Disbelief. The latest exhibit in 
Sokolniki Park is a United States 
communications show, which al­
ready has appeared in Leningrad 
and Kiev. In Moscow, for the first 
time on the tour, the Russian-speak­
ing guides are getting a verbal 
workout in questions from Soviet 
engineers and scientists. 

Many Russians at the exhibit 
express disbelief at what they see. 
In the Soviet Union, the purpose 
of such a show is to preview the 
future, not depict the present. 
Spectators openly declare that 
Americans don't really have tiny 
television sets or Princess tele­
phones. They also doubt that air­
plane ·tickets are sold by computers, 
as shown in the pavilion. 

But they enjoy being dazzled by 
the electronics fairyland. At their 
peak, lines at the exhibit are two 
hours long. 

Shopping list. In recent meetings 
with businessmen from the United 
States, Soviet officials for the first 
time have named specific electronic 
equipment they would like to buy. 
Most of the gear seems to be on 
the U.S. Commerce Dept.'s em­
bargo list, but the Russians-like 
many American businessmen-ex­
pect that list to be reduced soon. 

The Russians expressed strong 
interest in high-speed computers 
such as the IBM System 360. They 
said they'd like to buy either the 
hardware or licenses to manu­
facture it themselves. 

Soviet officials also have sug­
gested exhibitions in Russia of 
some U.S. equipment that can be 
used in data-processing and in­
formation-searching. They have 

even asked American newsmen to 
help persuade U.S. companies to 
set up such exhibits. 

Here's some other equipment 
that the Russians would like to 
obtain: spectrometers and spectro­
graphs of high resolution for the 
visible ultraviolet and infrared 
parts of the spectrum, radiospec­
trometers of nuclear magnetic 
resonance in the 100-megacycle 
range, mass spectrometers, x-ray 
spectral analyzers, chromatographs 
and sensitive elements for chro­
matograph detectors. 

Japan 

Colorful new year 
For the Japanese the year ended 
in red, blue and green. Viewers 
were treated to a record 311h hours 
of color television programing dur­
ing the holiday weekend. 

A highlight was a 2112-hour color­
cast on New Year's Eve featuring 
Japan's most popular singers. This 
program marked a technical mile­
stone: the first indoor broadcast in 
Japan using the new two-in1age 
orthicon camera developed by 
NHK, the Japanese Broadcasting 
Corp. It's the same system that 
televised the 1964 Olympics out­
doors for Japanese viewers. 

Although the New Year's Eve 
program was broadcast in color, 
viewers at black-and-white sets 
noticed practically no degradation 
of the picture. That's because the 
black-and-white luminance channel 
is separated from the color chan­
nels. The black-and-white image 
was sharp, with none of the fuzzy 
focus that's often caused when the 
three image orthicons in conven­
tional cameras are slightly out of 
register. 

Sensitive camera. The Japanese 
system generates the same NTSC 
color signals that are used in the 
United States. The camera [Elec­
tronics, June 7, 1963, p. 28] uses 
highly sensitive image orthicons 
of magnesium oxide, and requires 
only 1,000 lux of illumination. This 
is far below the 2,500 lux usually 
needed for color tv and 500 to 1,000 
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lux common for black and white. 
Incoming light is split in two by 

a half-silvered mirror directly be­
hind the camera's front lens. Half 
of the light falls on the luminance 
channel's 4112-inch image orthicon; 
the other half goes through an 
optical filter with vertical stripes 
of red, blue and green, then strikes 
the color channel's 3-inch image 
orthicon. 

Sales charts. Increased color pro­
graming dovetails with the J apa­
nese tv industry's plans to produce 
more color sets. The Yaou Electric 
Co. expects to begin selling its nine­
inch transistor set this month or 
next in limited quantity. The Sony 
Corp. plans to begin sales of its 
19-inch chromatron set in April. 
The Toshiba Electronic Industry 
Co. is completing an expansion that 
will double its monthly capacity 
of color-tv output to 10,000 sets 
from 5,000. 

Foreign markets play a big part 
in Japan's color-tv plans. More than 
one-half of Toshiba's output now 
goes to Sears, Roebuck and Co. in 
the United States. Yaou concedes 
that its prime market will be in 
the U.S. initially. Sony, on the con­
trary, will sell only in Japan in 
the beginning. 

Manufachuers of standard 16-
inch shadow-mask sets are watch­
ing Sony, whose chromatron units 
will have the same Jist price, about 
$550. If Sony produces in quantity, 
the other Jaoanese manufach1rers 
may lower their prices by about 
$100 and start production of 19-
inch shadow-mask sets. 

Japanese industry produced 
about 50,000 color-tv sets in 1964, 
while 1.25 mi11ion were h1rned out 
in the U.S. 

Tax cloud. The only cloud on the 
color-tv horizon is a doubling of 
taxes, from 10% to 20%, scheduled 
to take effect April 1. The increase 
would add nearly $30 to the retail 
price of an average set. 

However the Diet, Japan's parlia­
ment, is expected to scrap the one­
step tax boost in favor of three 
smaller annual increases. The new 
plan, which is gaining acceptance 
in the mling Liberal-Democratic 
party, would increase the tax to 
13% this year, 16% in 1966, and 
20% in 1967. 
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you are looking at 
the state-of-the-art 

in resolver/synchro testing 
These two instruments provide the widest measurement capability available today 
for resolver/synchro testing. Each is a dual-mode unit, measuring both resolvers 
and synchros. Series 530 Simulators are ideal transmitters, and Series 540 Bridges 
are ideal receivers. 

In addition to their dual-mode capability in 31/z'' of panel space, both series provide 
in-line decimal readout continuously switched through 360°, 2 second accuracy at 
any angle, and input/output isolation. 

SERIES S30 SIMULATORS FEATURE 

• Resolution 0.001°, 1°, or 5° 

• Dual 26/ 115 volt excitation 

SERIES S40 BRIDGES FEATURE 

•Resolution 0.0001°, 1°, or 5° 

• SOOK input impedance 

• Switch selected line-line voltages • Constant null-voltage gradient at 
11.8, 26, 90, and 115 volts all line-line voltages 

•Low matched output impedance •Unaffected by null detector loading 

Prices range from $1480.00 to $2680.00 

The flexibility of these instruments meets every need for rapid and accurate testing 
in the engineering laboratory, in production, and in ground support equipment. Used 
with a Phase Angle Voltmeter, they provide a complete facility for component or 
system test. 

Programmable models with decade or binary input are also available. Your North 

Atlantic representative will be glad to arrange a demonstration. 
Call or write him today. 

NORTH ATLANTIC industries, inc. 
TERMINAL DRIVE, PLAINVIEW, L. I., NEW YORK • OVerbrook 1-8600 
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Telonic Toggle Switch Attenuators Keep Repeating Themselves 

Because of its straightforward, simple mechanical design the Telonic Toggle Switch Attenuator has an exceptionally 
long life. It's made for bench or panel mounting, requiring a minimum of set-up time. Everything about this attenuator 
is rugged except the price. The switch controls are double knife edge and the self-wiping action assures excellent repeat· 
ability. The pads are individually shielded to prevent leakage and allow the maximum attenuation to be used. A double 
shielded box further prevents leakage. 

The attenuators are available with attenuation steps of 0 .5, 1.0, 2.0, 3.0, 6.0, 10 and 20 db. Six-step units of 0 
to 42 db in 1 db steps and 9-step units of either 0 to 102 db in 1 db steps or 0 to 82.5 db in 0.5 db steps are currently 
available from stock. Other combinations are available on request. They can be furnished in 50 or 75-ohm characteristic 
impedance. 

~ 
H INDUSTRIES. _ INC. 

-r.:J::ITT 
_f 

® 
60 North First Avenue, BEECH GROVE, IN DIANA 
Representatives in : Baltimore, Boston, Chicago, Cleveland, Dallas, Dayton , Denver, Huntsville, Indianapolis, Los Angeles, 
New York City, Orlando, Philadelphia, San Francisco, Seatrle, Sc. Louis, Syracuse and principal cities throughout the world. 

•SWEEP GENERATORS •RF ATTENUATORS •CW OSCILLATORS •COAXIAL SWITCHES 
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Industrial Electronic Engineers Inc. 
Gumpertz, Bentley & Dolan Adv. 

International Electronic Industries 
Buti-Roberts Advertising 

Janus Control Corporation 
L.K. Frank Co. Inc. 

157 

172 

150 

170 

170 

50 

182 

Kay Electric Company 
Josephson, Cuffari & Co. 

54, 177 

• Kyoritsu Electrical Instrument 
Works, ltd 
Nichiden Adv. Ltd. 

LEL, Incorporated 
Snow, & Depew Advertisi ng 

LEM 
Publi -Service 

• Lapp Insulator Company Inc. 
Wolff Associates, Inc. 

• Leach Corporation 
H ixson & Jorgensen Inc. 

Lepel High Frequency Laboratories Inc. 
Apex Graphic Company 

Machlett Laboratories Inc., The 
Fuller& Smith & Ross Inc . 

Mallory & Co. Inc. P. R. 
The Aitkin-Kynett Company 

• Markel & Sons, L. Frank 
George Moll Advertising Inc. 

Markem Machine 
Culver Ad vertising Inc. 

Matsuo Electric Co., ltd. 
Asahi Advertising Agency & Co. 

McDonnell Electronic Equipment Div. 
John Patrick Starrs Inc. 

McGraw-Hill Book Co. Inc. 

Melpar Inc. 
Arthur J . Lamb Inc . 

Metal Removal Company, The 
Advertising Producers Associated Inc. 

Mico Instrument Company 

178 

166 

204 

132 

45 

178 

8 

65 

173 

165 

189 

64 

173 

59 

198 

168 

• Micro Switch Div. of Honeywell 43,44 
Batten Barton Durstine & Osborn Inc. 

Minnesota Mining & Mfg . Co. 
Mincom Division 48 
Reach, McClinton & Co., Inc. 

Missimers Inc. 183 
Ad Lab Advertising & Publ ic Relations 

• M itsubishi Electric Corp. 163 
Hakuhodo Inc. 

• Mitsumi Electric Co., Ltd. 174 
Dentsu Advertising Ltd. 

Motorola Semiconductor Products Inc- 55 
Lane and Bird Advertising Inc. 

National Cash Register Company 119 
Allen , Dorsey & Hatfield Inc. 

215 
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Newark Electronics Corporation 
Stral Advertising Company Inc. 

North Atlantic Industries Inc. 
Murray Heyert Associates 

• Ohmite Mfg. Company 
The Fensholt Adv . Agency 

Pacific Electro Magnetics Co. Inc. 
Sturges and Associates 

Pamotor Inc. 
Harry P. Bridge Co. The 

Perfection Mica Company, 
Magnetic Shield Div. 
Burton Browne Advertising 

189 

213 

57 

131 

181 

158 

• Permacor, A. Div. of Radio Cores Inc. 160 
Sander Rodkin Advertising Agency 

Phelps Dodge Electronic Products 
Smith, Dorian & Burman Inc. 

Potter & Brumfield Div. of 
American Machine & Foundry Co. 
Grant, Schwenck & Baker Inc. 

Princeton Applied Research Corp. 
Mort Barish Associates 

• Radiation Inc. 
G.M. Basford Company 

30 

16 

34 

120, 121 

Radio Corp. of America 4th Cover 
Al Paul Lefton Co. 

Radio Technique 
Publi-Service 

Ribet Desjardins 
Inter-Plans 

Rachar Electronique 
Publi-Service 

• Rotron Mfg. Co. 
Lescarboura Advertising Inc. 

SOSA Paris Electronics Show 
Publi -Service 

• Sanborn Co., A Div. of Hewlett 
Packard Co. 
Culver Adv . Inc. 

• Semi -Elements Inc. 
Axel band & Brown Associates 

• Singer Company, Metrics Div. 
Hepler and Gibeny, Inc. 

Singer Company, Metrics Div., 
Gertsch Instruments Inc. 
Balsam Advertising Inc. 

Souriau et Cie 
Publi-Service 

Sprague Electric Company 
The Harry P. Bridge Co. 

Stackpole Carbon Company 
Meek and Thomas Inc. 

Stanpat Products Inc 
Morton Advertising Inc. 

• Stevens-Arnold, Inc. 
Meissner and Company Inc. 

Stevens Mfg. Co. Inc., Geo. 
Burton Browne Advertising 

Stockli 
Publi ·Service 

Struthers-Dunn, Inc. 
The Harry P. Bridge Company 

• Superior Tube Company 
Gray & Rogers, Inc. 

202 

203 

207 

162 

199,200 

2 

187 

49, 149 

155 

203 

5,6, 10 

41 

170 

171 

58 

204 

137 

151 

• Syntronic Instruments Inc. 
Burton Browne Adv. 

Systems Engineering Laboratories 
Adams & Keyes Inc. Advert1s1ng 

Tektronix Inc. 
Hugh Dwight Adv. Inc. 

Telonic Industries Inc. 
Burton Browne Adv. 

Texas Instruments Incorporated 
Industrial Products Group 

Robinson -Gerrard, Inc. 

Thompson Varian 
Publi -Service 

130 

156 

117 

214 

146, 147 

206 

J.75 • Trygon Electronics 
Carpenter, Matthers & Stewart Inc. 

• Trylon Inc. 
George Moll Adv. Inc. 

150 

• United Transformer Corp. 2nd Cover 
Phil ip Stogel Company Inc. 

Unitrode Corporation 179, 181, 183 
Chirurg & Cairns Inc. 

• Varo Inc. 
Warren Associates 

Videon 
Pub Ii-Service 

Wells Electronics Inc. 
Weco Adv. 

•Weston Instruments Incorporated 
G.M. Basford Company 

Weston Instruments & Electronics 
Hazard Adv. Co. Inc. 

Yutaka Electric Mfg. Co., Ltd. 
Nichiden Adv. Ltd. 

Classified advertising 
F. J . Eberle, Business Mgr. 

Professional Services 
Employment opportunities 
Equipment 

(Used or Surplus New) 
For Sale 

Classified advertisers index 

A & A Electronics Corp. 
Addi son-Welsey 
Atomic Personnel Inc. 
Edmund Scientific Co. 
Engineering Associates 
Lifschultz Fast Freight 
Mars Sa les 
Radio Research Instrument Co. 
Rudland Manufacturing Co 
Surplus Center 
Telephone Engineering Co. 
Univac Div. of Sperry Rand 
Universal Relay Corp. 

154 

205 

186 

12, 13 

56 

158 

196 
196 

196-197 

197 
197 
196 
197 
197 
196 
197 
197 
197 
196 
197 
196 
197 

,, ... 
····-. • I I 
• I ' 
... C'"'""'"'o 

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, 
Daniel E. Shea, Jr., 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 
Vaughn Building, 1712 Commerce Street, 
[214] RI 7-9721 

Denver, Colo. 80202: John W. Patten , David 
M . Watson, Tower Bldg., 1700 Broadway, 
[303] AL 5-2981 

Houston, Texas 77025: Kenneth George, 
Prudential Bldg ., Halcombe Blvd., 
[713] RI 8-1280 

Los Angeles, Calif. 90017: Ashley P. 
Hartm an, John G. Zisch, 1125 W. 6th St., 
[213] HU 2-5450 

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 

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

London WI: Edward E. Schirmer, 34 Dover 
Street, Hyde Park 1451 

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

Geneva: Michael R. Zeynel, 
2 Place du Port 244275 

Paris VIII: Denis Jacob, 17 Avenue 
Matignon ALMA-0452 

Tokyo: Nobuyuki Sato 
Shiba, Minato-ku (502) 0656 

Osaka; Kazutaka, Miura , 163, Umegae-cho, 
Kilta-ku [362) 8771 

Nagoya: International Media Representatives, 
Yamagish i Bldg., 13, 2-Chome, 
Oike-cho Naka·ku 

Hugh J. Quinn: [2 12] 971-2335 
Manager Electronics Buyers' Guide 

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

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

Richard J. Tomlinson: [212) 971-3191 
Business manager 

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

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

Executive, editorial, circulation and a~vertising o!fices: McGraw-Hi_ll B~ilding! ~~O West 42nd ~treat, Ne"'! York, N.Y., 10036. Telephone Area Code 212-971-3333. Teletype TWX 
N .Y. ,2 .12-640-4646. Cable: McGrawh!ll• ~.Y. Of,f1cers of the Pu~l1cat1ons D1v1s1on: Shelton Fisher, Pres!d.ent; Vice Presidents: Jos~ph H. Allen, Qper~tions; Robert F. Bo~er: 
Adm1n1strat1on; John R •. Callaham, Ed1tonal; Ervin E. OeGraff, C1rc~lat1on; qonald C. ~cGr~w. Jr., !'-dvert1smg Sales; Angelo R. Venez1an, Marketing. Officers _of the Corporation. 
D~nald C. fylcGraw, President; Huflh J. Kelly, t:farry L. Waddell , L. Ke1t~ Goodnch, .Executive Vice ~res1d~rnts; Jo~n L. McGraw, Treasurer; John J. Cooke, Vice P~es1d_ent and Se~retary. 
Title R registered U.S. Patent Office;© copyright 1965 by McGraw·H1ll, Inc. All rights reserved ,including the right to reproduce the contents of this publication, in whole or in part. 
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This is a -/:,rush 
Angular Position, Contactless 
Transducer with 0.1% Accuracy. 

It keeps this pen honest. 

(modern oscillography will never be the same) 

This super-sensor is one of several Brush innovations that change previous notions about 
today's direct writing recording. It's called the Metrisite and helps produce permanent Mark 200 
chart records ... so accurate, so crisp, so readable, so economical . . . you'll never believe it 
unless you see for yourself. The Metrisite continuously senses the pen position. If the input signal 
is not precisely matched, instant self-correction is applied ... and no springs attached! 
Add a unique pen-linkage that converts rotary motion to a straight line that's 0.1 % accurate 
(this is true rectilinear motion) . . . a pressurized ink system that forever eliminates spatter or smear 
... and you'll understand why the rule book of oscillography is changing. Many models 
are available for many jobs. Your letterhead request will bring the complete, exciting story. 

,_ h .. . 
---arus INSTRUMENTS 

DIVIS ION O f I CLEVITE I 37TH AND PERKINS , CLEVELAND 14, OHIO 

Circle 901 on reader service card 



RCA-C31000 Bi-Alkali Photocathode ... 2 Nsec Rise Tilne 

UNPARALLELED QE ... 24% (Typical) @ 3850 ~ 

10 electrons @2So C 
Crn2 Sec 

RCA now offers a heretofore unobtainable 
combination of highly desirable photo­
multiplier characteristics in one tube. Fore­
most of these attributes are unparal1eled 
high speed and low noise characteristics 
coupled with high quanlllm efficiency. 

These are just a few of the exciting bene­
fits of RCA's new Photomultiplier-the de­
velopmental RCA-C31000. A " universal" 
type of tube for pulse applications, this 2" 
photomultiplier has a rise time of less than 
2 nanoseconds. In addition, the improve­
ment in the noise characteristic has been 
demonstrated by the measurement of ther­
mionic emission values as low as 10 elec-

trons cnr2 sec- 1 at 25 °C from the photo­
cathode. 

This new phototube offers unexcelled 
QE. For example: RCA-C31000, with its 
bi-alkali photocathode, has a typical quan­
tum efficiency of 24% at 3850 angstroms. 
Many S-11 types with CS,1Sb cathodes have 
a QE of only 16% at 4200 angstroms. And 
of high importance, its dark current values 
are improved by as much as three orders 
of magnilllde over S-11 types. 

RCA-C31000, already finding _applica­
tion in liquid sci ntillation counting, time­
of-Aight measurem ents, medical equip­
ment, and coincidence counting, has as 

among its numerous features : Low resid­
ual radioactivity envelope • 50 ohm out­
put line to eliminate ringing •Teflon sock­
et supplied, to accommodate base of ~igid­
pin 1·onstruction • Uniform collection effi­
<"ien cy • Cu Be substrate for stability • 8% 
( max.) Pulse Height Resolution •Freedom 
from sho ck excitation o after pulse. 

For more information on RCA-C31000, 
or other RCA Photomultipliers, including 
versions with semi-flexible leads, or potted 
voltage dividers, see your R CA Represent­
ative. For technical data, write: RCA Com­
mercial Engineering, Section K31Q, Har­
ri son, New J ersey. 

a . ® RCA Electronic Components and Devices 

The Most Trusted Name in Electronics 


