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Europe 

All together now 
A meter is a meter in Paris or 
Prague, but this product of 18th 
century Enlightenment has by no 
means become a model for other 
European standards. 'i\Tomen trav­
elers are familiar with the changes 
in voltage and plug size that make 
a versatile travel iron necessary if 
they are going to cross any borders. 
Such basic national differences are 
reflected in varying manufacturing 
standards. The larger electronics 
companies-particularly those of 
international scope-are beginning 
to realize that they need true in­
ternational standards to match Eu­
rope's growing economic integra­
tion. 

A simple table radio can illus­
trate the difficulty. The radio is 
made by several dozen branches 
or subsidiaries of the Dutch Philips 
Gloeilampenfabrieken N.V. in 11 
different countries. Components 
such as plugs, tubes, switches, re­
sistors and transformers are thus 
guided by 11 different standards. 

In addition, there are differing. 
standards for performance param­
eters. For instance, all governments 
have radiation regulations-and 
they are all different. In some coun­
tries , radio tuners must have an 
oscillator frequency higher than 
the transmitting frequency, while 
in others it must be lower. Some 
countries require that every item 
of electrical apparatus be tes ted 
and approved, and carry a safety 
mark. All of these marks are dif­
ferent. 

Variable voltage. The heart of 
the matter is the voltage, which 
varies from 110 v to 250 v through­
out the continent and is responsible 
for the 10 different types of the 
ordinary light bulb made in Europe 
today. There are two different volt­
ages used in Italy alone. Wall plugs 

change size, shape and construc­
tion at every border, though a re­
cently developed "Europlug" seems 
to be making headway. Power and 
plug variations have led to a lack 
of uniformity in color codes for the 
leads. There is not even a truly 
international system of instruction 
symbols. 

On another front, the use of 
three different black and white tele­
vision systems-625, 405, and 819 
lines-provides endless headaches 
for set manufacturers who rely on 
export markets. If Europe splits on 
the ques tion of a color tv systerh, 
as now seems likely, the confusion 
will be compounded. 

Many companies are unwilling 

2.541 cm of progress 
It won't be quite the same when purists 
have to say " Give him 2.541 centi­
meters and he'll take 1.6 kilometers," 
or "all wool and 91.44 centimeters 
wide," but the British are nonetheless 
going to abandon their traditional 
weights and measures for the metric 
system. Plans calls for a switchover to 
meters, liters and grams by 1975. 

The effect on the drive for consistent 
European standards will not be great, 
however, since industry has been used 
to the metric system for some time. And 
unless the United States can be per­
suaded to make the switch too, the inch 
is likely to be around for a long while. 

to make the minor sacrifices which 
would be demanded by interna­
tional standards, since they do not 
want to change product lines, 
modify manufacturing equipment, 
or otherwise interfere with produc­
tion, marketing, and servicing poli­
cies. But some companies and in­
dustrial associations are not onlv 
willing to set standards; they 
already taken a small step toward 
that goal. 

About a year ago, the European 
Committee for Passive Electronic 
Elements set out to standardize the 
most basic elements. A general 

agreement on the dimensions of 
electrolytic capacitors end cups has 
been reached, and most manufac­
turers are ready to adhere to it. 
Germany's Telefunken A.G. says 
its production lines have already 
been adapted to the standard. Wire 
dimensions for condensers and 
other passive elements are now un­
der discussion. 

Germany leads. Germany is the 
leader in the standardization drive. 
That country and France, the con­
tinent's two larges t electronics 
producers , recently joined to stand­
ardize condensers, resistors , po­
tentiometers , tubes , transistors , and 
printed circuit boards , and both 
sides have shown interest in uni­
fying tes t standards, a heretofore 
neglected area. 

The Germans do not want to 
establish purely Common Market 
standards, for to do so would only 
emphasize the split between that 
group and the seven European Free 
Trade Association nations. A Eu­
ropean Standards Coordination 
Committee is trying to bridge the 
gap between the Common Market 
and EFTA. 

Even the Germans, however, are 
split on the need for standards. 
The reason is that there are two 
breeds of electronics companies­
those which sell extensively to Eng­
land and the United States and 
those which don't. The German 
subsidiaries· of companies like 
Philips must adjust their manu­
facturing and design policies to 
take into account nations using 
English measure as well as the 
metric scale. Companies like Sie­
mens & Halske A.G. and Tele­
funken, which export less , need not. 

Big inch. An example of the con­
flict is the simple printed circuit 
board, or plate. Philips spaces its 
wire holes on a 2.541-cm, or one­
inch, scale, with 1/ 10-inch incre­
ments. German component pro­
ducers base their boards on a 
2.500-cm scale and can't see why 
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they should change. The difference 
of 0.041 cm is important for con• 
necting wires 0.5 to 0.7 mm in 
diameter. The conflict may be re­
solved by the International Electro­
Technical Commission, which has 
adopted the inch scale over Ger­
man protests. 

But the only real solution will 
come from the companies them­
selves; once they become con­
vinced of the wisdom of interna­
tional standards, talk will rapidly 
be turned into action. 

England 

Multistable cores 
A new cobalt ferrous ferrite ma­
terial, under development at the 
Standard Telecommunications Lab­
oratories in Harlow, shows unusual 
magnetic characteristics that open 
up new possibilities for controllable 
multistable magnetic logic devices. 
It may also find uses later in com­
puter stores. 

A byproduct of a development 
program aimed at finding low­
power fast-switching ferrite mate­
rials for core stores, the new mate­
rial has a "reentrant" hysteresis 
loop, shown in the photograph at 
the right above. The loop differs 
from the normal in having hori­
zontal spikes at all four corners. 
The new material's big advantage 
over conventional ferrite cores is 
that it is completely bistable; only 
two stable states can occur, with 
no minor loops. 

In conventional ferrites used for 
computer stores, the ideal hys­
teresis loop obtained by plotting 
the magnetic Bux (B) against the 
magnetomotive force (H) is nearly 
square. The two saturated states 
into which the material is driven 
by the energizing field are used to 
denote binary one and zero condi­
tions in the store. To write informa­
tion into the core, a current pulse 
is applied to a winding that passes 
through the core. The pulse's am­
plitude is sufficient to saturate the 
ferrite, which remains in this con-
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Cathode-ray-tube tracing shows how 
the size and shape of the hysteresis 
loop varies in conventional ferrite 
cores as the energizing field 
increases (top to bottom). 

dition until a pulse of sufficient 
amplitude occurs in the reverse 
direction and drives it into the 
other stable state. The minimum 
value of magnetomotive force re­
quired to switch the core is less 
than the core's coercive force, the 
force required to cancel out any 
Bux remaining in the core when 
the initial field has been removed. 

Minor loops. In conventional 
cores, minor loops are a problem. 
Because the loop's changeover path 
is not truly vertical between the 
two saturable states, any energiz­
ing force that lies between the 
minimum switching value and the 
saturation value will cause the core 
to switch in a minor hysteresis 
loop. After such an energizing 
pulse, the core, instead of taking up 
a saturated value, takes up an inter­
mediate value dependent on the 
amplitude of the energizing pulse. 
' Vhen this value is read out, the 
variation can cause erroneous out­
puts in a computer system. 

The picture of the cathode-ray­
tube trace at left shows how the 
hysteresis loop forms are altered 
for different values of energizing 
fields. In such a system, deteriora­
tion of the drive pulses below the 
saturation value fail to give clearly 
defined binary states. 

Triggering force. The material 
developed by STL, the research 
group for Standard Telephones 
and Cables, Ltd. (a subsidiary of 

With new cores, the hysteresis loop 
has a constant shape once the 
threshold field is exceeded. 
Threshold is determined by 
value of horizontal sDikes. 

the International Telephone and 
Telegraph Corp.) eliminates this 
problem. Switching between the 
stable states in its reentrant hys­
teresis loop depends not on the 
material's coercive force but on a 
larger nucleating, or triggering 
force , whose value is determined 
by the length of the horizontal 
spikes at the corners of the hys­
teresis loop. As long as the ener­
gizing field exceeds this value, the 
core switches from one state to 
another. Field values less than the 
nucleating value have no effect on 
the core's state. Thus, erroneous 
switching due to noise or reduced 
amplitude pulses is prevented. 

The crt traces at right show how, 
in a reentrant hysteresis-loop mate­
rial, the loop is either absent or 
formed. There are no intermediate 
states while the field is being in­
creased. The ratio of this nucleat­
ing force to the normal coercive 
force is 4 to 3. 

Multiple states. An annealing 
technique has been found that pro­
duces other stable states within 
the hysteresis curve. Tristable hys­
teresis loops have been produced 
with the additional horizontal 
spikes inserted in the vertical sec­
tions of the loop. As the core is 
triggered, it takes up an intermedi­
ate stable position. Theoretically, 
according to STL's development 
team, there is no limit to the num­
ber of states that can be inserted. 
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IC price reductions 
Bucking Texas Instruments Ltd. 
and Motorola, which claim the ma­
jority of the British market for IC 
devices, SGS-Fairchild Ltd. an­
nounced price cuts ranging from 
10% to 60% on its line of inte­
grated circuits. Fairchild says it 
made the cuts because it wants to 
encourage the expansion of IC ap­
plications and because it has 
achieved greater manufacturing ef­
ficiency. 

Whether Fairchild is setting or 
following a trend is unclear; IC 
prices in the U .K. have been mov­
ing steadily downward over the 
last year. A Texas Instruments of­
ficial claims that current TI prices 
for some devices are already below 
the new levels announced by Fair­
child. From another IC manufac­
turer comes the word that pub­
lished prices cannot be taken as 
the last word since final prices of­
ten depend on hard bargaining be­
tween supplier and user. 

An official of the parent Texas 
Instruments Incorporated in Dallas 
said that while TI will meet any 
price competition, he knew of no 
activity in England that would re­
quire his firm to cut prices. Usually, 
he said, such price cuts are an­
nounced "after the fact"-that is, 
after a supplier has negotiated an 
order for lower-than-list prices. 

Fairchild"'s biggest cuts are in its 
range of digital micrologic ele­
ments. A four-input resistor-tran­
sistor gate element is down from 
$22.54 to $11.76. Analog integrated 
circuit amplifiers are also being 
cut by as much as 20%. 

Canada 

Tariff cuts? 
Suggestions that the recent United 
States-Canada trade agreement on 
auto parts might be extended to 
the electronics industry are worry­
ing some manufacturers north of 
the border. They aren't ready for 
the government's apparent readi-
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ness to abandon the "infant indus­
try" concept, the chief justification 
for Canadian protective tariffs. 

Nevertheless, Department of In­
dustry officials from Ottawa will at­
tend the annual meeting of the 
Electronic Industries Association of 
Canada this week to detail the ar­
rangements negotiated for the auto­
mobile industry and to outline how 
a similar agreement in electronics 
could help correct a continuing 
trade imbalance in that industry. 

Canada dropped its 17.5% tariff 
on U. S. cars and trucks and the 
25% tax on parts in January, when 
the agreement was signed. When 
Congress approves it, the U. S. will 
end its tariff of 6.5% to 8.5% on 
Canadian auto products, retroactive 
to January. 

Despite the fact that the U.S. 
taxes Canadian electronics imports 
at only 121h % while Canada 
charges 20%, the How of products 
northward is valued at $120 mil­
lion yearly, while the How south­
ward is only $28 million. 

111 wind. Electronics producers 
got an idea of which way the wind 
was blowing in April when the 
Tariff Board turned down their rec­
ommendations, made through the 
EIA, to set electronics tariff rates 
at 15% British preferential and 20% 
most favored nation. The board in­
stead recommended letting in radio 
and television receivers originating 
in the British Commonwealth duty­
free, and cutting tariffs for other 
countries from 20% to 15%. 

The manufacturers concede pri­
vately that the only way to correct 
their trade imbalance is by increas­
ing exports. But they don't think 
that freer trade is the answer. Ca­
nadian products ar~ just not com-
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petitive in world markets; even if 
tariff walls to the U.S. were down, 
and manufacturing costs compar­
able, suppliers without a sales or­
ganization in the U.S. would be at 
a severe disadvantage. 

Some companies, such as Canad­
ian General Electric and Canadian 
Westinghouse, could exploit rela­
tionships with U.S. firms. Others, 
such as Canadian Marconi, North­
ern Electric and Philips Electron­
ics, would face tough competition. 

Canada is in something of an in­
ternational squeeze when it comes 
to cutting tariffs. Successful con­
clusion of the Kennedy round of 
trade talks under the General 
Agreement on Tariffs and Trade 
(GATT) would make its producers 
more vulnerable to world competi­
tion; but a bilateral agreement with 
the United States might not sit well 
with other CATT countries. 

Denmark 

Well stacked 
Any new system for packaging con­
ventional components has a hard 
time gaining acceptance, especially 
when bucking the trend towards 
microcircuits. But engineers in 
Denmark and Britain have come 
up with a production application 
for one special assembly method, 
known as Ministac. 

The component stack, only two 
inches long and % inch square, was 
designed three years ago by Stand­
ard Telephones and Cables Ltd. of 
London, an affiliate of International 
Telephone and Telegraph. It is now 

Ministac perched on a telephone receiver. Five of these components stacks 
are packaged in a Danish transceiver that weighs only two pounds. 
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LEFT 
OVER 

BUDGET 
FUNDS? 
USE IT FOR 

SINGLE CRYSTALS 
AND 

GAS LASER SYSTEM 
ACCESSORIES 
SPECIAL OFFERS 

GOOD TILL JULY 15 

CONFOCAL MIRRORS 
Flats of Hemispherical 
Mode Sets $198/pr. 

BREWSTER ANGLE 
DISCHARGE TUBES 

Filled, tested, ready 
for operation $225 

Above Tubes and Mirrors 
Ordered together $399 

CALCIUM TUNGSTATE 
doped with Neodymium 

Laser Rod 

210 

Continuous Operation 
at room temperature 
3 mm dia x 1-2" long 

$450 
1/4" dia. x 1-2" long 

$650 

Also: 
MgO Single Crystal 

Substrates 
Metal Single Crystals 
Spinel Single Crystals 
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being incorporated into a portable 
transceiver built by Standard Elec­
tric Al S of Denmark. 

The Ministac approach reduced 
the size of the 10-channel trans­
ceiver to one-fifth that of previous 
equipment and cut the weight to 
about two pounds. Conventional 
printed board assemblies, Standard 
Electric says, are three times the 
size of the Ministac. 

Both sides of the law. The com­
pany is so proud of its portable 
radio-telephone that it advertises 
it, deadpan, as an ideal device 
both for customs agents-and 
smugglers. 

The completed Ministacs have 
conventional components mounted 
between a pair of parallel metal 
strips in a plastic sandwich. The 
wiring pattern and the component 
terminals are produced automati­
cally by a machine which is con­
trolled by punched tape. (Final pro­
duction models are identical to the 
prototype assemblies.) The nickel­
silver strip has a special pattern of 
punched apertures to form the re­
quired connection pattern. Since 
the components are quite acces­
sible, the stacks are extremely easy 
to repair. 

Scotland 

Traffic lab 
Compared with his counterpart in 
New York or Tokyo, the motorist 
in Glasgow has relatively few traf­
fic problems. Still, the Scottish city 
of 1.8 million will test not one but 
four computerized traffic control 
systems. It's an experiment being 
conducted jointly by the city and 
the British Road Research Labora­
tory, an arm of the Ministry of 
Transport. 

The chief interest in the Glasgow 
method is not in any actual system, 
but in the approach. Most cities 
contemplating computerized traffic 
control model their systems on one 
existing elsewhere. But problems 
differ from place to place, and what 
works in one city may fail in an­
other. Testing a system on the very 

streets it is intended to serve may 
help avoid failure. 

The tests will take two years to 
organize and three more years to 
carry out, and will cost $1.4 mil­
lion. The Ministry of Transport 
plans a similar experiment for Lon­
don; it sent experts to ew York, 
Detroit, Los Angeles, Toronto, 
Frankfurt, Duesseldorf and Stock­
holm before proposing the Glas­
gow program. 

Versatile computer. Specifica­
tions are now being drafted for the 
one digital computer that will oper­
ate all four methods. The computer 
will receive traffic information from 
70 signal controllers. It will decide 
the best moment to turn any light 
green. 

Glasgow already has a system of 
treadles in the road to actuate traf­
fic lights. The experiment will also 
evaluate methods, such as digital 
and analog control of fixed-time 
linked systems, used in or contem­
plated by Washington, Baltimore, 
and Cologne, Germany. In some 
systems, the program is varied ac­
cording to the season and the time 
of day; in others, real-time meas­
urement of actual conditions deter­
mines traffic flow. 

The main part of the experiment 
will use existing traffic detectors, 
but magnetic-loop detectors will be 
installed at some signals. More 
than 15 will have long detectors, 
traffic loops extending back to the 
stop line of the previous junction, 
to count the vehicles in the block 
between the lights. 

As in most traffic control systems, 
chaos insurance will be built in. 
Should the computer or any of the 
links fail, the traffic lights will go 
back to their normal operating 
pattern. 

Japan 

Better resolution 
The resolving power of an electron 
microscope is limited by the wave­
length of the illuminating radiation 
-in this case an electron beam­
just as an optical microscope is 
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limited by the wavelength of the 
".ight it uses. Hitachi Ltd. of Tokyo 
has built an electron microscope 
that discerns intervals between ob­
jects only 1.94 angstroms apart­
far better than any resolution pre­
viously achieved. 

Hitach{ experimented with pal­
ladium crystals and used an ac­
celerating field of 100 kilovolts in 
conjnnction with the electron lens 
assembly to produce a beam with 
a wavelength of 0.037 angstroms. 
Engineers could clearly discern the 
intervals in the lattice structure of 
the crystal. 

Like other electron microscopes, 
the Hitachi device accelerates the 
beam, focuses it, and transmits it 
through a specimen before visual 
display. Earlier microscopes used 
a field of 50 kv to achieve a beam 
with a wavelength of 0.05 ang­
strom, but practical difficulties such 
as chromatic aberration, astig­
matism in the lens assembly, and 
temperature variations of the speci­
men made it impossible to achieve 
the theoretical limits for electron 
beams of either wavelength. 

Smaller and smaller. Optical mi­
croscopes, even using ultraviolet 
light under optimum conditions, 
have a resolution of about 1,700 
angstroms. Resolution for normal 
electron microscopes is about 10 
angstroms; last year, Hitachi ob­
tained pictures of gold monocrys­
tallic film specimens with resolu­
tions of 2.35 and 2.04 angstroms. 
The company's engineers used 
three techniques to improve on 
that figure. 

Stabilization of the power supply 
to within 2 to 5 parts per million 
reduced chromatic aberration to 
negligible proportions. Astigmatism 
errors, caused by mechanical er­
rors in the pole pieces of the mag­
netic lens assembly, were reduced 
by special manufacturing methods 
resulting in a hole for the electron 
beam within the pole piece ac­
curate to better than one micron. 
Constant-temperature water cool­
ing around the specimen holder 
reduced the thermal drift, which 
can cause a I-angstrom displace­
ment in the specimen position for 
each ten-thousandth of a degree 
centigrade change in specimen 
temperature. 
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Press Brake Probleins 
Disappear with Di-Aero 

Your press brakes are too big an investment to have them 

miss the mark. Especially when Di-Aero can stay on target 

for you with such high accuracy, speed and safety. All sizes 

from an 8-ton hand unit to a 35-ton hydraulic powered unit 

with stroke adjustment, speed control, dual speed operating 

cycle and other features you can't buy elsewhere. See your 

distributor or write us, 
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ANOTHER UNIQUE INSTRUMENT FROM ROHDE & SCHWARZ 
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Unique Features 

• Extremely wide frequency range: 10 kc to 30 me. 
• Fine frequency adjustment: -+-2.5 kc. 
• Bandwidth, selectable: 500 cps and 5 kc. 
• Full-scale deflections, 1 µ,v to 1 v. 
• Six input impedances from 50 n to 500 kn available. 

Here is a highly sensitive superheterodyne receiver whose output 
voltage is indicated by a diode voltmeter. A switch permits selection 
of any of the conventional input impedances. Single frequency 
changing is used for input frequencies from 10 to 1000 kc, double 
frequency changing for 1 to 30 me, the bandwidth being 5 kc 
in both cases. Additional frequency conversion takes place in 500-cps 
narrow-band operation. 
The local oscillator can be varied in frequency by ±2.5 kc and thus 
permit shifting of the 500 cps pass band over the 5 kc bandwidth 
present up to this frequency conversion. 
The meter is calibrated in volts and decibels, and features an addi· 
tional expanded scale with a relative calibration from 0.7 to 1. A 
head-phone output provides aural monitoring. A built-in calibration 
oscillator permits checking and adjustment. The power supply is 
electronically regulated for greater stability with regard to gain and 
frequency accuracy. 

Typical Measurement Applications 
• Frequency response on four-terminal 

networks, especially at low 
voltage levels. 

• Frequency response on amplifiers or 
filters within their pass bands. 

• R-f distortion of long-, medium­
and short-wave transmitters. 

• Modulation depth. 
• Envelope distortion. 
• Inter-channel cross-talk 

attenuation. 
• Signal-generator attenuation, 
• R-f leakage on shields and 

r·f chokes. 

ROHDE & SCHVV ARZ 
ELECTRONIC MEASURING EQUiPMENT FOR THE UNCOMPROMISING 

111 Lexington Ave., Pa&t>aic, N. J. • PRescott 3-8010 
Inquiries outside the U.S.A. should be directed to: Rohde & Schwarz, Muehldorfstrasse 15, Munchen 8, West Germany. 
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Hamilton Watch Company 167 
Beaumont, Heller & Sperling Inc. 

Hansen Mfg. Co. Inc. 183 
Keller-Crescent Company 

Heinemann Electric eompany 
Thomas R. Sundheim Inc . 

137 

• Hewlett-Packard Company 
Lennen & Newell Inc. 

2, 12, 13 

High Vacuum Electronics Inc. 153 
Bonfield Associat es 

Hitachi Ltd. 173 
Dentsu Advertising Ltd. 

• Hughes Aircraft Company 195 
Foote, Cone & Belding Inc. 

• IBM Corp. Industrial Products Div, 72 
Marsteller Inc . 

lchizuka Optical Co. ltd. 170 
Matsushita Inc. 

Industrial Electronic Engineers Inc. 198 
Gumpertz, Bentley & Dolan Adv. 

International Resistance Company 144 
Arndt, Preston, Chapin , Lamb & Keen Inc. 

ITT Components Group Electron Tube 122 
Division 
West, Weir & Bartel Inc. 

JFD Electronics Corp. 
M ichel Cather Inc. 

James Electronics, Inc. 
Burton Browne Advertising 

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

• Jennings Radio Manufacturing Corp. 

7 

171 

186 

163 
L.H . Waldron Advertising 

Jerrold Electronics Corp. 
Irvi ng Gould Advert ising Inc. 

Johnson Company, E.F. 
Firestone Advertising Inc. 

Keithley lnsrtuments Inc, 
The Bayless Kerr Company 

Kulicke & Soffa 
George L. Mallis Inc. 

Kyoto Ceramic Company Ltd. 
Daiko Advertising Inc. 

• Lambda Electronics Corporation 
Michel Cather Inc. 

• Lapp Insulator Company Inc. 
Wolff Associates Inc. 

• Leach Corporation 
Jay Chait & Associates 

Ledex Inc. 
Yeck and Yeck 

10 

30 

156 

136 

188 

132, 133 

175 

26 

162 

LEL Division of Varian Associates 33 
Snow & Depew Advertising 

Lepel High Frequency Laboratories Inc. 138 
Apex Graphic Company 

Lockheed Missiles & Space Company 182 
Mccann Erickson Inc. 

M.1.A.L. 197 
Keyes, Martin Company 

Machlett Laboratories Inc., The 9 
Fuller & Smith & Ross Inc. 

• Mallory & Company Inc. P.R. 50, 51 
The Aitkin Kynett Company 

Marconi Instruments Ltd. 128 
Armand Richards Advertising Agency 

•Markel & Sons, L. Frank 124 
George Moll Advertising Inc. 

Maryland Telecommunications 139 
Richard N. Berry Advertising 

Massa Division of Dynamics 
Corporation of America 185 

L.K. Frank Co. Inc. 
Matsuo Electric Co. Ltd. 154 

Asahi Advertising Agency & Co. 
McDonnell Electronic Equipment Div. 64 

John Patrick Starrs Inc. 
Mc-Graw-Hill Book Co. Inc. 176 
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MEPCO, Inc. 192 
Ray Ellis Advertising Corp. 

Metal Removal Company, The 154 
Advertising Producers Associates Inc. 

• Micro Switch Div. of Honeywell 52 
Batten, Barton, Durstine & Osborn Inc. 

Minerals Pigments & Metals Div. of 
Chas. Pfizer & Co. Inc. 65 

Newmark, Posner & Mitchell Inc. 
Minnesota Mining & Mfg. Co. 
Mincom Division 20 

Reach, McClinton & Co., Inc. 
Minnesota Mining & Mfg. Company, 
Scotchpar Division 148, 149 

Klau ·Van Petersom·Dunlap Inc. 
• Mitsubishi Electric Corporation 193 

Hakuhodo Inc. 
Motorola Semiconductor 
Products Inc. 

Lane and Bird Advertising Inc. 
Mystik Tape Inc. Division of 
The Borden Chemical Company 

Fuller & Smith & Ross Inc. 

60, 197 

150 

Nexus Research Laboratories 119 
Larcom Randall Advertising 

North Atlantic Industries Inc. 140 
Murray Heyert Associates 

Nucleonic Products Company 180 
Balsam Advertising Inc. 

Pennsylvania Fluorocarbon Company 188 
Ernest William Greenfield Inc . 

Penta Laboratories 8 
Kemble & Clapham Advertising 

• Perfection Mica Company, 
Magnetic Shield Division 170 

Burton Browne Advertising 
• Phelps Dodge Electronic Products Corp. 126 

Smith, Dorian & Burman Inc. 
Pioneer Electric & Research Corp. 205 

K&A 
Polaroid Corporation 141 

Doyle, Dane, Bernbach Inc. 
• Precision Tube Company Inc. 172 

George Moll Advertising Inc. 
Preformed Line Products 127 

The Bayless Kerr Company 

• Radiation Inc. 32 
G.M . Basford Company 

Radio Corporation of America 
Al Paul Lefton Co. 

4th Cover 

• Radio Materials Co. 
Div. of P.R. Mallory Co. Inc. 164 

Rosenbloom/Elias Associates Inc. 
Raytheon Company, 
Industrial Components Div. 181 

Fuller & Smith & Ross Inc. 
Ribet Desjardins 179 

Inter-Plans 
Rohde & Schwarz Inc. 212 

Armand Richards Advertising Agency 
Rohr Corporation 200 

Lane & Huff Advertising 

Sanders Associates Inc. 158 
Chirurg & Cairns, Inc. 

• Semi-Elements, Inc. 210 
Axelband & Brown Associates 

Signetics Corporation 69 
Cunningham & Walsh Inc. 

Silicon Transistor Corporation 49 
A.O. Adams Advertising Inc. 

Sinclair Radio Laboratories Inc. 184 
John E Hayes Company Inc. 

• Sorensen Inc. 35 
Fuller & Smith & Ross Inc. 

Speer Carbon Companl 48 
Hazard Advertising ompany 

Sprague Electric Company 
The Harry P. Bridge Co. 

5 & 6 

Stackpole Carbon Company 
Meek and Thomas Inc. 

142 

214 

TRW Electronics 45 
Fuller & Smith & Ross Inc. 

Tektronix Inc. 73 
Hugh Dwight Adv. Inc. 

• Telonic Engineering Company 206 
Jansen Associates 

Telrex Laboratories 166 
George Homer Martin Associates 

Texas Instruments Incorporated, 
Semiconductor-Components Division 19 
Don L.Baxter Inc. 

Thermal American Fused Quarts 
Company 196 
Kniep Associates 

Triplett Electrical Instrument Company 25 
Burton Browne Advertising 

• Trygon Electronics 46 
The Wexton Company, Inc. 

Unitrode 43 
Electronic Marketing Assistance 

Vactec Inc. 174 
Ron Coleman Agency 

Vulcan Electric Company 198 
Reynolds & Foster Inc. 

Westinghouse Semiconductor Division 75 
I TS M 

•Weston Instruments Incorporated 125 
Basford Inc . 

West Penn Power Company 188 
Fuller & Smith & Ross Inc. 

Winchester Electronics 
Div. of Litton Industries 37 
West, Weir & Bartel Inc. 

Yutaka Electric Mfg. Co., Ltd. 178 
Nichiden Adv., Ltd. 

Zero Manufacturing Co. 194 
Guerein , Johnstone, Gage Inc. 

Classified advertising 

F.J . Eberle, Business Mgr. 

EMPLOYMENT OPPORTUNITIES 

EQUIPMENT 
(Used or Surplus New) 
For Sale 

Classified advertisers index 

• A & A Electronics Corp. 
Allen Co., R.G. 
Atomic Personnel Inc. 

• Barry Electronics 
Edmund Scientific Co. 
Electro Gadget Supply 

• Engineering Associates 
General Electric Co. 
New South Wales Centre 

• Radio Research Instrument Co. 
Semiconductor Sales of Calif. 
Sierra Western Electric Co. 
Sperry Rand Corp. 

Univac Div. 
Surplus Saving Center 

• Universal Relay Corp. 

201-203 

203-204 

203 
204 
203 
204 
204 
204 
203 
202 
204 
204 
204 
204 

201 
203 
203 
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Advertising sales staff 

Gordon Jones [212] 971-2210 
Advertising sales manager 

Atlanta, Ga. 30389: 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 
Vaughn Bu i lding, 1712 Commerce Street, 
[214) RI 7-9721 

Denver, Colo. 80202: Joseph C. Page, David 
M. Watson, Tower Bldg. , 1700 Broadway, 
(303) AL 5·2981 

Houston, Texas 77025: Kenneth George, 
2270 Humble Bldg. , 
(71 3] CA 4-8381 

Los Angeles, Calif. 90017: Ashley P. 
Hartman, 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) 571-3615 
George F. Werner (212] 971-3615 
500 Fifth Avenue 

Philadelphia, Pa. 19103: William J . Boyle, 
Warren H. Gardner, 6 Penn Center Plaza, 
(2 15) LO 8-6161 

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: Ludovico Greco, 1, via 
Baracchini Phone: 86-90-617 

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

Genva: Michael R. Zeynel, Joseph Wuensch, 
2 Place du Port 244275 

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

Tokyo: Nobuyukl Sato 
Shiba , Minato-Ku (502) 0656 

Osaka: Kazutaka, Miura, 163, Umegee-cho, 
Kilta -ku (362) 8771 

Nafioya: International Media Representatives, 
Yamagishi Bldg., 13, 2-Chome, · 
Oike-cho Naka-ku 

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 

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 
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These are Optional 
Penmotors for the 
Brush Mark 200 Series 
1707 Recorders 

You should see 
the information 

they give 
... in combination! 

(modern oscillography will never be the same) 

Optional penmotors are the newest of several Brush innovations that change previous notions 
about today's direct writing recording. The pace-setting Mark 200 now gives you any 
combination of variables ... 80mm channels for extreme resolution in absolute measurement ... 
40mm channels for coordination of dynamic information ... "yes-no" information from time-
codes, relays, actuators, etc. One recorder presents them all ... in any combination ... on the same 
chart ... on a common time base! The choice is yours! And, a pressurized inking system with 
over 10,000 channels of performance produces traces so accurate and crisp that you can't mis­
read the signal. True rectilinear motion results from a unique linkage that creates a straight 
line 99.93 accurate. A super-sensor called the Metrisite "polices" the pen position for instant 
self-correction without mechanical restraint. The rule book of o~cillography is changed. 
Check Brush for new standards. Your letterhead request will bring the complete story. 
Write Brush Instruments Division, Clevite Corporation, 37th & Perkins, Cleveland, Ohio 44114. 

--I:> rush 
CLEVITE 

I N S T R IJ M E N T S D I V I S I 0 N 

Circle 901 on reader service card 
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"CAGED IN" BY AVAILABLE INPUT POWER? 

Try RCA-A1318 for 5 to 20 Watts Output at 4.5 Ge 

RCA-A1318, with highest known efficiency, is a light­
weight, power Traveling-Wave Tube now available for 
the 3.0 to 4.5 Ge band. It operates with 40% efficiency 
(including heater power) at any CW power level from 
5 to 20 watts. 

Designed for use in airborne, troposcatter, and satel­
lite communications systems, RCA-A1318 is the latest 
RCA developmental device based on the successful TWT 
design approaches used in RELAY and military satellite 
systems. Actual life-tests begun in early 1964 are already 
verifying a projected MTBF of 50,000 hours. 

RCA-A1318 is available now on a sampling basis. For 
information on this ruggedly constructed, ceramic-metal 

tube, and other RCA Microwave Devices, see your RCA 
Representative, or write: Manager, Microwave Market­
ing, RCA Electronic Components and Devices, Harrison, 
New Jersey. 

RCA·A1318 TYPICAL CHARACTERISTICS 

Frequency 
Power output 
Gain (sat.) 
Noise figure 
Efficiency (overall , including heater) 
Cathode current density 
Weight 

3.0- 4.5 Ge 
5- 20 watts 
40 db 
23 db 
40 % 
65- 140 ma/ cm2 
1.5 lbs. 

• • The Most Trusted Name in Electronics 


