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NEW 30,000,000 WATT RADAR SYSTEM! 
L/UHF dual-frequency, pencil-beam radars pioneer new concepts in super power research systems 

LTV Continental Electronics Division is systems contractor for two unique radar systems now in 
operation at White Sands Missile Range: the AN/FPA-22 and the AN/FPA-23 . Each system is 
powered by two Continental 30 megawatt transmi_tters: one L-band , one UHF. Peak transmitter power 
is 30 megawatts; average power is 30 kilowatts. Pulse width for · both systems is lµ.s and 10µ.s. 
Pulse forming lines are triggered by ignitrons; timing pulses come from an exciter/ synchronizer. 
Both techniques are outgrowths of other LTV Continental Electronics contracts. 

Electronics for the two systems are almost identical: the AN/FPA-22 uses an 84-foot dish antenna , 
the AN/FPA-23 uses a 30-foot dish. 

' 

The AN/FPA-22 UHF system has a range of 1100 nautical miles: the AN/FPA-22 L-Band system , 
2000 nautical miles. The AN/FPA-23 UHF system has a range of 440 nautical miles: the AN/FPA-23 
L-Band system, 710 nautical miles. 

Other Continental radar transmitters have been used at Trinidad , Prince Albert, all transmitters at all 
three BMEWS sites , MIT El Campo Laboratory, Stanford University and Nike-Zeus R & D sites. 
Earlier radar work· led to the development of the AN/ FPT-5 transmitter for MIT Millstone Hill 
Laboratory. Among many other notable achievements, this transmitter bounced signals off 
Venus in 1958. 

For information on these and similar super power radar projects, write Department 25 , Continental 
Electronics Manufacturing Co., P. 0. Box 5024, Dallas, Texas 75222. 

JI. "V"' l:...te.c ffUnl Lc.L 
A DIVISION OF !-ING -TEJVICO - VOUGHT, INC . 

UHF waveguide, filter, 
transmission line and 
mode suppressors 
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West Germany 

Alpine ground station 

From the hot floor of the Mojave 
Desert in California to a cold valley 
high in the Bavarian Alps came a 
four-gigacycle signal on Oct. 20 
with a power equivalent to one 
lightning bug. It opened W est Ger-

_.,, many's first satellite communica­
tion with the United States. 

r 

The signal b egan a 10-minute 
television film that was seen later 
that evening by millions of Ger­
mans. The country's entry into 
satellite communications came two 
years after the announcement of 
Germany's first ground station at 
Raisting, about 25 miles south of 
Munich. 

Advanced design. With the com­
pletion of the fir st of four planned 
antennas at a cost of $10 million, 
after a year of frenzied construc­
tion, Germany is the third Euro­
pean country to put satellite com-
munications on a commercial basis . 
Unlike France and Britain, which 
followed United States leadership 
in designing antennas, the Germans 
came up with a combined Casse­
grain and horn-parabolic des ign 
that is probably the most advanced 
in commercial operation . 

Raisting relies considerably, 
nevertheless, on the American 
Telephone & Telegraph Co.'s ex-

.,._ p erience at the Andover, Me., 
ground station. The Bavarian 
antenna employs a control sys tem 
and a ruby maser, both from the 
Bell Telephone Laborator ies, as 
well as $2 million of components 
that are not yet availabe elsewhere 
in Europe. Siemens & H alske AG 
was project manager. 

Catching the Early Bird. When 
completed , the Raisting station will 
handle from 240 to 1,000 wideb and 
telephone channels between Ger-

..,. many and the United Sta tes, de­
pending on the sa tellite b eing used . 
After the current series of tes ts 

DIRECTOR 

MAIN 
REFLECTOR 

(

SMALL 
HORN-PARABOLA 
ANTENNA 

\ 
ROTA Tl NG 
JOINT 

Cassegrain antenna with 
horn-parabola feed 

employing the Relay and Telstar 
satellites ends about Dec. 15, trans­
mission and receiving directions 
will be adjusted for the Early Bird 
satellite, which should go into a 
stationary orbit over the Atlantic 
Ocean early in March . 

Signals received at Raisting will 
be transmitted by a directional 
beacon to a beacon atop Germany's 
highest mountain , the 9,720-foot 
Zugspitze, and then on to Munich, 
where they will enter the govern­
ment-owned tv network. 

Small and sensitive. The 82-foot­
diameter Rais ting antenna performs 
with the sensitivity of the horn at 
Andover. But the antenna in Maine 
is a horn-parabolic des ign , 154 feet 
long and 3,320 square feet in sur­
face, needing a length about 2% 
times the aperture diameter. The 
Raisting antenna, on the other 
hand, allows smaller dimension s. 

A small horn antenna is used at 
Raisting to provide excitation. It 
is placed immediately behind the 
parabolic reflector. The horn de­
sign makes it possible to put the 
signal source in the horizon tal 
plane. W ith the signal path on the 
horizontal plane, delicate communi­
cations equipment can b e con­
nected to the small horn by a ro­
tating join t so that it does not have 
to move horizontally when the an­
tenna does. 

Ruby maser used. The receiver 
for the weak four-gigacycle satel­
lite signal-a few billionths of a 

watt-consists of a ruby maser de­
veloped by Bell Labs, employed in 
a Siemens-designed preamplifier 
built on the traveling-wave prin­
ciple. Minimum gain is 57 decibels. 
Liquid helium, cooling at 4°K, 
keeps the maser's inherent noise 
to a low level. A double set of re­
ceivers is installed in case one fails. 

The transmitter consists of a pre­
amplifier and a power section, both 
employing traveling-wave tubes 
from Siemens with an output 
power of two kilowatts. Gain is 60 
decibels at the transmitting fre­
quency of six gigacycles. 

Protecting the 300-ton steel an­
tenna from the elements is a 158-
foot-diameter radome. 

Antenna control is possible with 
an accuracy of 0.02 °, adjustable in 
special cases to 0.002 °. 

Hit show 
"Electronica," Munich's controver­
sial component show, was a big 
success. 

About 14,300 persons from 33 
countries attended the eight-day 
show by 407 exhibitors that closed 
Oct. 28. The 165 American partici­
pants-the show's largest contin­
gent-report satisfaction with the 
attention they received from pro­
spective customers. 

The fair , in spired by United 
States companies was opposed by 
some Wes t German concerns . 

Return in '66. The clearest indi­
cation of success is the announce­
ment that there will b e another 
component show in 1966. 

Also, support seems to b e for th­
coming from Germany's influential 
Association of Electro-Technical 
Industries, which h ad opposed 
Electronica as "superfluous." 

The show was visi ted by large 
contingents from Germany's three 
bigges t electronics companies­
Siemens & H alske AG, Telefunken 
AG and Valvo GmbH-all of which 
had refused to participate. 

How they did it. The mos t sue-
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cessful companies at the fair fell 
into one or both of the followin g 
groups : 

• Those that used German rep­
resentatives rather than scientists 
and salesmen imported from the 
United States; 

• Those that emphasized new 
production and equipment rather 
than new components. 

Many small American companies 
used German nationals and gained 
a big advantage over giants such 
as the Radio Corp. of America and 
th e General Electric Co. This adds 
weight to th e contention that the 
b es t appeal to a foreign market is 
th rough nation als because they 
bes t understand their countrymen's 
views and needs. 

New design. This is not to say 
that advanced des igns were ig­
nored. Microtniniature components 
of every type were in great de­
mand, as were integrated circuits. 
There were reports at the show 
tha t Zuse KG, the big German 
c·n m·,any recently acquired by 
i\ rnwn-Boveri & Cie of Switzer­
~ :~'l d. has begun using integrated 
·i:"cu its in its computers. 

r,_.;ompon ents shown for the fi rst 
;11e in Germany included ferrite 
"'rage matrices. 

France 

Vive la switch 
Overshadowed by research into 
supersoni c aircraft and nuclear 
weapons, French scientists are 
quietly developing electronic 
switching sys tems that could 
strea mline their country's anti­
qu ated telephone network. 

One such sys tem will be fi eld­
tes tcd in January a t Lannion, in 
northern Brittany. Called Aris tote, 
a French acronym fo r "electronic 
sys tem integrating and sys tematiz­
ing all telephone operations," it 
uses crosspoints consisting of two 
trans is tors working together, one 
pnp and the other npn. 

Ramses in control. Aristote is 
controlled by a general-purpose 
computer named Ramses I , for 
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"realization of mathematical auto­
mation for an electronic sequential 
sys tem." The computer has an 
8,000-word capacity that may soon 
be expanded to 16,000 words, and 
a 32-bit memory with access time 
of two microseconds and cycle time 
of fi ve microseconds. 

Real-time processing is attained 
with seven levels of priority inter­
ruptions. Transfer is poss ible from 
the fast memory to secondary 
drum memories consisting of mag­
netic drums of 16,000 words each. 

Exit relays. Even more advanced 
is a switching ~ys tem based on 
time-divi ion multiplexing. It would 
replace all mechanical and tran­
sis tor relays with semiconductor 
gates. 

A pro totype of this sys tem, called 
Pla ton, is being built at Lannion 
and scheduled for limited tes ting 
around the encl of 1965. With Pla­
ton, each subscriber would be as ­
signed a signal with a distinctive 
timing. All subscribers would be 
served from a common cable. To 
connect subscribers, delay-line 
memories would match their gates. 

Little work has been done on a 
computer for Platon. But the 
F rench are known to be building 
Ramses II, described by offi cials 
as " the larges t and fastes t general­
purpose computer ever constructed 
by a French company. It's b eing 
built a t the Paris research facility 
of Socotel, a company owned 51 % 
by the French government and 49% 
by fi ve priva te companies . 

First step. One modern switchin g 
sys tem is already operating on a 
limited scale in Lannion, connect­
ing employees' homes and variou s 
sec tions of the Socotel laboratory. 
Outside subscribers are scheduled 
to be connected into the network 
next year. 

The sys tem, called Socrate, em­
ploys conventional crossb ar 
switches. Bu t offi cials a t Lannion 
say work on reed relays is ad­
vanced enough for use in the first 
switchboards manufactured for a 
general telephone sys tem. 

Such a system will probably be 
ready fo r general use "in a few 
years," Socotel offi cials say. 

But it may be longer before 
President Charles de Gaulle ap-

proves the big changeover. Tele­
phones rank low on the missile­
minded Pres ident's priority list. 

Great Britain 

Concorde dilemma 
While Britain's government nego­
tia tes the fa te of the Anglo-F rench 
supersonic transport plane, her 
elec tronics industry is already suf­
fering from th e indecision. 

Ellio tt Automation, Ltd. , is con­
vin ced some potential customers 
in \Ves t Germany are holding off 
buying Elliott flight-control sys­
tems until th ey know what's going 
to happen to the Concorde. Ell iott 
is the chief con trac tor for Concorde 
flight controls. 

An Ellio tt spokes man explains: 
"The Germans want a European 
source of integrated flight controls, 
but if the Concorde projec t folds 
up they are more likely to turn 
to American sources." 

Delay expected. Predictions of 
cancella tion or delay in th e Con­
corde project are becomin g more 
prevalent. Adherents of this view 
ci te an expected increas in de­
velopment cos ts, problems involved 
in supersoni c boom, and the need 
for a 10-hou r flight day for the 
planes to jus tify their cos ts. 

Some es tim ate the program's 
cos t a t $3 billion. Th at would re­
quire 240 planes to be sold if the 
project is to break even. Britain 
and France are now sharing cos ts. 

\iVhatever th e decision, it's not 
expected before December. British 
and French offi cials have com­
pleted one round of talks and plan 
another. 

If the British do drop out of the 
Concorde projec t, and if th e French 
can continu e without them, Ameri­
can subcontractors fi gure to reap 
healthy benefit s. The F rench 
wanted to give many of the elec­
tronics awards to United Sta tes 
concerns anyway, but acceded to 
British in sis tence that the contracts 
be placed across the English Chan­
nel. 

Navigation system. Coinciden-
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Concorde: toward the horizon . . . or oblivion? 

tally, while confus ion is growing. 
the fir s t details of the Concorde's 
proposed naviga tion sys tem have 
been disclosed. 

A self-contained system is pro­
posed, using either a combined 
doppler and attitude reference plat­
form or an inertial naviga tor. In 
either case, referencing data would 
be derived from ground radio-aids 
and fed into the sy:te rn to correct 
cumulative navigation errors. :\o 
navigation speciali st " ·ou ld be car­
ried; loran A, loran C and Dcctra 
long-range navigation ai ds arc the 
only sys tem available for refer­
encing. 

The Royal Aircraft Establish­
ment fa, ·ors the Dcctra sys tem us­
ing two pairs of transm itters. one 
in Newfoundland and the other in 
Britain. A second referencing sys­
tem is also recommended, such as 
loran A, ,,.h ich can he used with 
aircraft cq u i pm en t to resolve any 
conflicts in na\'igational data. 

Another requirement is a topo­
graphical di spla~· to present data 
in the form of a record of tracking 
or a series of fixes. 

Transfluxor memory 
A tran sf!uxor ci rcu it that act as 
a memory for an ana log computer 
has been developed by the Flight 
Automation Research Laboratory 
of Elliott-Automation, Ltd. 

In an autopilot system, the unit 
replaces servo-dri \'('n potentio­
meters for storing data. 

The transfluxor system uses a 
toroidal ferrite core, with a small 
hole through the co re's edge to 
carry interrogation and output 
windings. The input winding goes 
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around the core normally, opposite 
the section containing the hole. 

Square loop. The core's square­
loop characteristic allows the input 
winding to control the core's mag­
netic state. \ \'hen the input signal 
is removed, the magnetic state re­
mains unchanged. 

The two windings through th e 
hole allow the opera tor to examine 
the Au x pattern without introdu c­
ing a permanent change in the 
magnetic state. 

:\ondes tructive readout is ob ­
tained by applying an alternating 
\'Oltage to the interroga tion wind­
ing. The resultant signal in the out­
put ,,·inding has a nonlinear rela­
tionship to the magnetic state of 
the ent ire core ,,·hich. in turn , is 
dependent on th e input voltage. 

Servo system. To pro,·icle ana log 
Yoltage storage, the transfluxor's 
nonlinear characteri sti cs arc re­
moved b~· inco rporating the trans­
fluxor in a high-gain closed- loop 
servo system. The s ~ ·stem in cludes 
an input- su111 ming amplifier, a 
store-read switch, th e trans fluxor 
with its associated interrogat ion 
circuits, and the output integrator. 

To store a signal, th e s tore-read 
switch is closed so that the trans­
f!uxor is in the feedback loop. The 
output s ignal is slaved to the input 
\'Oltage and sets the magnet ic Jc-,·d 
in the transf!uxor. 

For storage, th e store-read 
switch is opened and the trans­
fluxor' s magnetic state can be in­
terroga ted to determine the input 
rnltage-levcl storage. In the ex­
perimental versions , system band­
width of 100 cycles per second arc 
obtained with errors of less than 
l 'lc. In future models, errors of 
only O.l 7o are envisaged. 
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China 

Trade fair in Peking 
Electronics and chemicals domi­
nated Chinese scientists ' attention 
a t a $3 million British industrial 
exhibition in Peking that ended 
Nov. 14. 

In struments and commun ications 
equipment received particular no­
tice. T he 230 exhibits fea tured 
translations into Chinese of tech­
nical papers, and explanations in 
English. 

The exhibition was not open to 
the public. Invitation s were sent 
to government agencies , foreign 
trading concerns and to thousands 
of p lants throughout Communist 
Ch ina. 

The 130,000-squarc-foot fair con­
s isted of 100 tons of units pre­
fabr icated in Great Britain and as­
sembled in Peking by Chinese 
carpenters. 

Communications. The British see 
a big Chinese market for commu­
nication s equipment. Companies 
such as Pye Telecommunications, 
Ltd., and the General Elec tric Co. 
of Britain had big displays of 
broadband com munica tion links, 
ranging from a 960-channel unit 
fo r transmitting color television, to 
very-high-frequen cy motorcycle 
communication sets. 

Th e biggest elec tronics display, 
h~· th e :\ f arconi Co., included com­
plete tv-cnmera chain equipment 
fo r a irborne navigation, direction ­
finding equipm ent and telegraph 
rece ivers fitted with circuits for 
cor recting errors automatically. 

Ekco Elec tronics , Ltd., expected 
g110d sales of airborne weather­
radar gear. Generally, a ll equip­
ment that is shown at foreign ex­
hibition s in Communist countries is 
purchased at th e end of th e trade 
fair. 

Computers. In strument exhibits 
incl uded accurate digital-to-analog 
conver ters operat ing a t 20,000 
transfers a second, digital volt­
meters and hi gh-pressure Bow­
metcrs. 

Peking has boasted that Chinese­
made computers have been used 
to predict the weather over large 
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sections of China, and to arrange 
effi cient allocation of tractors in 
H opei Province and of fertilizer 
throughout the coun try. Compu­
ters also have helped the Chinese 
plan more than a dozen hu ge dams, 
and found uses in labora tories. 

Trade trends. China now buys 
about $2.7 billion worth of products 
abroad. Sixty percent of the pur­
chases are made in the ' Vest, con­
trasted with fi ve years ago when 
two-thirds of China's imports came 
from the Soviet bloc. 

Principal sources of industrial 
goods for China are Britain , France, 
Italy and Japan. 

China accoun ts for $1.5 million, 
or 0.9% , of Britain's expor ts of 
electronic ins truments. 

Besides the p.roducts shown , the 
exhibition offered 39 lectures on 
British engineering developments. 
Those on elec tronics emphasized 
transmission sys tems, crossbar 
switching and point-to-point high­
frequency communications. 

Japan 

Resuming the climb 
Japan's electronics industry has 
dramatically reversed last year's 
slowdown in its growth. And one 
big reason is the success of the 
country's birth-control program, 
started in 1948. 

Companies are bracing for a new 
economic phenomenon: a labor 
shortage. They're b eginning to look 
much more favorably on automa­
tion and computers. 

The Japanese birth rate, once one 
of the highes t in the world, is now 
17.2 per 1,000. That's lower than 
the United States' 21.6, and less 
than half the Philippines' rate of 
50 per 1,000. 

Industrial electronics boom. In­
dustrial electronics is leading the 
resurgence. There's a boom in 
medical electronics, computers and 
numerical controls for machine 
tools. 

Even back in 1962, before the 
brief slowdown, Japan opened the 
world's first closed-loop control of 
wet-process cement kilns. The sys­
tem was installed at the Chichibu 
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Cement Co. by the Bunker-Ramo 
Corp. , ·which is now controlled by 
the Martin Marietta Corp. 

Computers, for industrial con­
trols and for data-processing, are 
one of Japan's fastest-growing 
fi elds. Las t year, while the elec­
tronics industry's growth slipped to 
4% from 14% in 1962, Japan 's com­
puter output doubled. This year's 
compu ter production is up on lv 
16.5% compared with the elec­
tronics industry's 18% gain ; but 
next year, computer output is ex­
pected to climb 35.6% to $83 
million. 

Communications comeback. 
vVhile industrial electronics scores 
the most spectacular gain s, com­
munications remain the biggest 
segment of Japan's electronics in­
dus try. And this segment is bound­
ing back strongly from last year's 
sluggish r cord, caused by near­
saturation of the domes tic tele­
vision market and concentration on 
sets with 12-inch screens or smaller. 

This year, tv sales are expected 
to rise 5% from last year's $502 
million. And increasing affluence 
among consumers is spurring the 
replacement market. There is a 
clear emphasis on bigger screens. 
Sales of 19-inch sets were up 600% 
in the fir st half of 1964. 

Color tv is also making inroads. 
Less than 1% of Japan's tv sales 
involve color sets; next year the 
figure is expected to climb to 5%. 

Radios on the rise. Radio sales 
also are advancing-an es timated 
10% this year over 1963. There is 
now an average of 1.07 radios per 
Japanese household. 

When f-m is approved, as is ex­
pec ted late this year or early in 
1965, it should give another boos t 
to radio sales. Japan has no com­
mercial f-m yet, despite the second­
larges t number of radio and tv se ts 
in the world. The only f-m stations 
in operation now are run b y the 
Japan Broadcasting Co. (NHK), 
the noncommercial broadcas ting 
sys tem. 

Components also are contribut­
ing to the boom, with output up 
about 40 % from 1963. Bes ides 
domes tic sales , demand is increas­
ing from the United States, Hong 
Kong and a new market-Taiwan. 

Latin America 

Decibel war 
Soviet broadcasts come in loud an d 
clear in Latin America-8 to 14 
decibels louder than British radio 
signals of the same 15-nwgacyclc 
frequency. And Radio Peking does 
even better-10 to 15 decibels 
stronger than Radio Moscow. 

l\ow United States scientists 
may have found out why. The 
Communists are thought to use 
transmitters atop high mountains , 
rather than the near-ground-level 
origin of U. S. and British broad­
cas ts. 

Less bounce. The advantages 
would be many. Lofty transmitters 
would need only one bounce off the 
ionosphere to send a signal to a 
receiver ; others often ricochet th ree 
to fi ve times. They could transmit 
at angles of only 1° to 2° above the 
horizon, permitting relatively clear 
transmission over polar paths that 
are usually subject to atmospheric 
disturbances. 

They would also be less subject 
to the effects of magnetic storms 
and clouds of sporadic E -layer 
ionization. 

Another mystery. Another phe­
nomenon had U. S. engineers 
scra tching their heads for a long 
time: a periodic rise and fall of 
three or four decibels when the 
Russians or Chinese begin trans­
mitting. The higher level is main­
tained for 30 seconds up to a few 
minutes, then the signal is stepped 
up again. 

' Valter Bain, an engineer a t Page 
Communications Engineers, Inc., 
has sugges ted the Communists 
may be backscattering part of the 
signal to check its path , then mak­
ing adjus tments a t the transmitter 
to assure the bes t poss ible recep­
tion abroad. 

Engineers a t the U.S. Informa­
tion Agency say it would b e difficult 
to emulate the Communist tech­
nique b ecause most Voice of 
America stations are "gues ts" in 
other countries and many require­
ments-location of antennas, avail­
ability of power-are specified b y 
the host nation. 
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OSCILLATOR 
10 Mc-
500Mc 
Features: 

-+-0.002% Frequency 
Stability 

External AM and Pulse 
Modulation 

Waveguide-Below-Cutoff 
Output Attenuator 

Solid-State Power Supply 

The VHF Oscillator Type 3200A is designed for general purpose 
laboratory use including receiver and amplifier testing, driving 
bridges, slotted lines, antenna and filter networks, and as a local 
oscillator for heterodyne detector systems in the frequency range 
from 10 to 500 me. 
The push-pull oscillator is housed in a rugged aluminum casting 
for maximum stability and extremely low leakage; six frequency 
ranges are provided for adequate bandspread on the slide-rule 
dial. Internal CW operation is provided; AM and pulse modula­
tion may be obtained through the use of a suitable external source. 
The RF output is coupled through a waveguide-below-cutoff vari­
able attenuator; in addition, an electrical RF level vernier is in­
cluded as a front panel control. 
A solid-state power supply furni shes all necessary operating volt­
ages including regulated de to the oscillator heaters for minimum 
hum modulation and maximum tube life. 

Specifications: 
Rad io Frequency Characteristics 
RF RANGE: 10 to 500 me 
RF ACCURACY: 

± 2% (after Y2 hour warmup) 
RF STABILITY: 

Short Term: ± 0.002 * (5 minutes) 
Long Term: ± 0.02* (1 hour) 
Line Voltage: ± 0.001 % * (5 volts) 

*After 4 hour warmup, under 0.2 mw load 

RF OUTPUT: 
Maximum Power: 

> 200 mw * ( 10-130 me) 
> 150 mw* (130-260 me) 
> 25 mw* (260-500 me) 

*Across external 50 ohm load 
Ronge: 0 to > 120 db attenuation from 

maximum output 

Load Impedance: 50 ohms nominal 

Amplitude Modulat ion 
Characteristics ' 
AM RANG E: 0 to 30% 
AM DISTORTION: < 1 % at 30% AM 
EXTERNAL AM REQUIREMENTS: Approx. 

30 volts RMS into 600 ohms for 30% AM 

Pulse Modulation Characteristics 
EXTERNAL PM REQUIREMENTS: 140 volts 

peak negative pulse into 2000 ohms .for 
maximum power output; typically 10 
volts peak (except 50 volts on 260-500 
me range ) for 1 mw peak power output 

Physical Characteristics 
DIMENSIONS: Height: 6Y2' ' 

Width: 72~j2" 
Depth: 121Yi'2" 

Power Requirements 

(16.5 cm) 
(19. 8 cm) 
(31.8 cm) 

105-125/ 210-250 volts, 50-60 cps, 30watls 

RF LEAKAGE: Sufficiently low to permit Price : 3200A: $475.00 
measurements at 1 µ v F .O .B. Rockaway, New Jersey 

BOONTON DIVISION 
PRECISION ELECTRONIC INSTRUMENTS SINCE 1934 Hewlett· 

Packard 
GREEN POND ROAD, ROCKAWAY, NEW JERSEY 07866 Campany 

TELEPH O NE: (201) 6 27- 6 400 • TWX: (2 0 1) 62 7-3912 • CA BLE ADD RESS: BOO N RA C O 
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How to sell 
commercial products profitably! 
18 electronics authorities to discuss problems 
of non-military markets at Chicago conference. 

On December 1st and 2nd, 18 of the country 's 
most successful electronics market ing and 
technical executives will be in Chicago to dis· 
cuss how to invade the commercial market s 
profitably. They will speak at a conference titled: 
" The Road to Commercial Electronics," spon · 
sored by Electronics magazine and the Ill inois 
Institute of Technology Research Institute. 

TH E ROAD TO COMMERCIAL ELECTRONI CS 

Although top management in defense-oriented 
electronics companies recognize the need to 
diversify into other market areas, the big prob· 
lem has been how to go about it . The two-day 
conference will deal extensively with the prob· 
!ems-product planning , marketing , engineer­
ing and manufacturing . 

Each of the speakers, recognized authorities in 
their area, have been chosen on the basis of 
long and successful experience in the commer­
cial electronics markets. Keynoting the confer· 
ence will be Dr. L. T. Rader, vice president of 
The General Electric Co.'s Industrial Electron · 
ics division whose subject will be the manage­
ment view of commercial operations. 

CONFERENCE PROGRAM 

This is the conference program and some of the 
speakers . Other speakers will be announced 
later . 

NEED TO KNOW 
Dr. E. H . Sch u lz, Director, l lT Research 

Keynot e: Ma nagem ent v iew of com mercia l operation 
Dr. L. T . Rad er, Vi ce Pres ident, Industrial Electronics, Gen· 

era I Elect ric Co. 
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Session I. 
Com paring Commercial and Military Prod uct Planning 

Philip Bardos, D ir ect or of Corporate Pl ann ing . Consolidated 
Elec t ro-Dynamics. Bell & How el l Corp . 

Wha t is a good idea? 
Dr. Peter Goldmark , President, CBS Laboratori es 

Panel: 
Consumer elect ronics : N .W . A ram , Vice President , 

Zenith Corp. 
I nd us t ria l e lectronics: W .E. Vannah , Director of Research, 

Fox boro Corp. 
Med ical Elect ronics: F.F. Offner, Pro f essor of B iophysics , 

Northwestern Univ . 

Sessi on II. 
Engineeri ng organ ization and p h ilosophy 
Cost Consciousness in d esign 
Profi le of the engineer for commercia l w ork 

W.R. Smith, D irector, Cooperative Educat ion , Il l inois Institute 
of Technology 

Sess ion II I. 
Slanti n g production to commercial markets 
The engineeri ng aspect s of commercia l m a n ufacturing 

Kur t Rosen baum, Consultant , Automation Associates 

Sess ion IV . 
Th e basis o f com mercial market i ng 

Stephen J . Welsh. Part ner, Cresa p , McCormick and Paget 

Ma rketing Opportu ni ties 
W.N . Eldred , Vice President, M a r ket i ng, H ewlett- Packard , Inc. 

Ma rketing Pan el 
Consu m er electronics 
Industrial elect ro n ics 
Med ical elect ro n ics 
Th e d istribu tor's view 
Th e retailer ' s view 

REGISTRATION 

The conference will be held at Grover M. Her­
mann Hall , 3241 South Federal Street, Chicago, 
on the Illinois Institute of Technology campus . 
Registration fee is $30.00. The fee includes the 
Tuesday luncheon . Registration forms are ava il ­
able by writing to : 
Carolyn M. Vogel 
llT Research Institute 
10 West 35 Street 
Chicago, Ill inois 60616 
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POLAR RELAY 
TYPE 21 

actual size 

This subminiature polar relay of 
advanced design is widely ap­
plicable in small-size, light­
weight communications equip­
ment and control equipment 
for telephony, carrier telegra­
phy, data transmission in tele­
metry, automatic control, data 
processing, etc. It features ex­
tremely efficient magnetic cir­
cuits, unique chatter-free con­
tact mechanism , and long-life 
contacts. Advanced hermetical­
ly sealed design is combined 
with long life (100 million oper­
ations). high sensitivity (0. 7mw), 
high speed (l.5ms). and high 
stability against external mag­
netic fields. 

actual size 

MICRO RESONANT 
REED SELECTOR 
This radically miniaturized mi ­
cro resonant reed selector of 
the single·reed, plug·in type 
finds widespread use in diverse 
types of tele-contro I ling sys­
tems, mobile radio systems, 
portable equipment, and other 
transistorized circuits. It is 
composed of a composite can­
tilever vibrator , driving system , 
contact , and their supporting 
structures, all accommodated 
in a metallic case. In addition 
to its small size and light 
weight , since the vibrator is 
mechanical , its selectivity is 
sharp, and s.ince variation of 
the resonant frequency due to 
changes in ambient temper­
ature or aging is very slight, a 
high order of stability is ob­
tained. 

@ fg"~'~E~o~ at~'lr!c,!o~!D 
Marunouchi , Tokyo, Japan 

For full technical data and appli cation information, write to the sales represe nta t ives lis ted below. 
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