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Soviet Union 

Scuttling Secam? 
Are the Russians losing their en­
thusiasm for Secam? Their pro­
posed improvement for the French 
sequence-and-memory approach to 
color television s tirred that specu­
lation last month. The Soviet ver­
sion, called NIR, is closer to PAL 
(phase-alternation line)-the rival 
sys tem developed in 'Ves t Ger­
many-than to Secam. 

France has rejected IR. But the 
sugges tion from Moscow prompted 
international observers to wonder 
whether Secam's principal ally out-

.. side France might be considering 
defecting. \Vithout Soviet support, 
Secam probably would lose even 
its underdog chance of adoption as 
Europe's color-tv standard. The 
Ru ssians have not said whether 
they will continue to support Se-

- .., cam or insist on NIR. 
Secam's rivals are PAL and the 

United States sys tem, called TSC 
for National Televi sion Standards 
Committee. 

Strange ally. Coming from an 
• 

4 ally, the Soviet proposals are 
_ strange indeed. They would : 

• Scuttle Secam's bigges t differ­
ence with its rivals: its form of 
modulation. Secam frequency-mod­
ulates the subcarrier with color in-

- .;. formation, but NIR transmits its 
color information as amplitude­

, and phase-modulated signals-the 
same quadrature modu lation used 
by PAL and TSC. 

• Appear to offer no improve­
ment over PAL. NIR would have 
the same control over differential 

_ phase distortion as is inheren t in 
PAL, but apparently the Russian 
approach requires somewhat more 
complicated circuitry at both the 
transmitting and receiving ends. 

- ?- Furthermore, an expensive delay 
line is mandatory in NIR receivers 

"' but optional in PAL [Electronics, 
Jan. 10, p. 239]. 

• Offer no evidence that the sys-

"Just a little further forward, please" 

tern really works. The Russians 
have shown only diagrams ; they 
have not said whether they have 
been able to des ign the coding and 
decoding circuits needed for IR. 
Nor does NIR seem to have 
been Eeld-tes ted , a time-consuming 
procedure that might well prevent 
fulBllm en t of :\foscow' s pledge to 
introdu ce color tv in 1967, in time 
for the 50th anniversary of the 
Ru ssian Revolution. 

PALward shift. Why have the 
Ru ssians proposed this shift to­
ward PAL an d NTSC? Their 
changes would eliminate two po­
tential faults in Sccam, both caused 
by frequency-modulating the sub ­
carrier with color inform ation. The 
faults , which may have shown up 
in fi eld tests , are: 

• A loss of color from the picture 
in weak signal areas, resulting in 
white streaks eall cd s ilverfish. 

• Lack of compatibility with 
black-and-white receivers , causing 
an objectionablc clot pattern on 
monochromatic screens. 

Comparison. In NTSC and PAL, 
red and blue color information 

quadrature-modulates the color 
subcarrier so that the final color 
signal, added to the black-and­
white lum inance information , is in 
the form C sin (wt + fJ ), where the 
amplitude C contains the color­
sa turation information and th e 
phase (} contain s hue information, 
and w is the frequency of the color 
subcarrier. (Pink and red are the 
same hue, but red has a higher sat­
uration.) 

This signal is recovered in the 
receiver by impressing it with a 
locally generated subcarrier, which 
must be kept in perfect phase syn­
chronization with the color signal 
to recover the correct hue. In 

TSC and PAL, a reference sub­
carrier burst is transmitted b etween 
the lines of picture information to 
synchronize the local oscillator. 

However, because of nonlineari­
ties in recording, transmission and 
receiving equipment, ins tantaneous 
differences in phase between the 
color signal and the local su bcar­
rier cause differential phase di stor­
tion. 

PAL eliminates this distortion by 
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reversing the phase of the signal 
every line, so that phase errors can­
cel out every two lines . NIR pre­
vents the introduction of phase 
errors during demodulation by 
making up its signal in such a way 
that there is no need for a demod­
ulator or local oscillator in the re­
ceiver. TIR, like PAL, does this 
by alternating th e form of th e color 
informa tion from line to lin e. On 
one lin e, the color signal tran s-
mitted is in the form y C sin (wt+ 
8)-the same as in TSC and PAL 
except that the amplitude is the 
square root of the saturation. On 
the next line, the NIR signal leaves 
off the phase information and takes 
the fo rm -vc sin wt. 

The receiver. In the receiver, a 
multiplier comb ines the signal be­
ing transmitted with th e signal 
transmitted durin g the last line-
tored in a delay. The result of th e 

multiplica tion is 1/2C cos () plu s a 
high-frequency component, which 
is filtered out. This corresponds­
with some gain correction- to the 
blu e in formation component B 
Y which can be used directly by 
the color picture tu be. 

Another multiplier, in conjun c­
tion with a goo ph ase shift, results 
in 1/2 C sin 8, which is equal to the 
red information , R - Y. To main­
tain the correct polarity for the 
R - Y component, the goo phase 
shift must be positive when shift­
ing y C ·sin wt and negative when 
shifting y C sin (wt. + 0). So NIR, 
like PAL, requires a swi tch in the 
receiver, synchronized to the in­
coming signal. 

A spokesman for the Radio Corp. 
of America says the Ru ssians might 

have trouble building circu its to 
code the complicated signal a t the 
tran smi ttin g end and to shift the 
phase of the signal in th e rece iver. 
He point ou t that the phase shifter 
mu st be wideband to accept the 
sidebands of the color signal. 
Phase-shifters in :\TSC and PAL 
receivers, in contrast, are narrow­
band because th ey shift only the 
single frequency of the su bcarrier 
from the local oscillator. 

Japan 

Color on demand 

A fru strating experience for a color­
television set retailer is to see a 
couple musing over his wares­
with only a black-and-white pi cture 
on th e screen. One impractical 
solution is fo r th e retailer to inves t 
$100,000 in color studio equipment. 
But now the ony Corp. of Japan 
says it has come up with a practical 
solution : these retailers will soon 
be able to keep their sets aglow 
not only with pretty pictures , but 
with full -color spot announcements 
adverti sing wares in other parts of 
the store-all for about $2,600. 

Sony recently demonstrated its 
Colorm at, a color-tv recorder that 
stores as many as 40 fu ll -color s till 
pictures on a magnetic disk the 
size of a long-playing record. Pic­
tu res are recorded on three tracks 
as reel , blu e and green information 
s ignals by three heads in contact 
wi th th e disk. The disk ro tates at 
30 revolutions per second so that 
the picture information needed for 

--... LINE N: ./C SIN wt DELAY a....::.:.;.:.::...:..:..:.__:_.:..._;_;_;,-'-'-~~~~~-, 

LIN E N+I MULTIPLIER FILTER 8-Y MULTIPLIER FILTER 
.JC SIN (wt+Bl 

Russian color system mult ipli es line N 1 bei ng received, with li ne N stored 
in delay, t o recover red and blue co lor information without demodu lat ion. 
Green information is recovered by mat r ixin g red, blue and luminance signals. 
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a complete frame- which takes 
1/ 30 second to scan-is available 
in each revolution. 

During playback, th e red , b lue 
and green signals are avai lable 
simultaneously to produce a full­
color picture on each frame. H ow­
ever, the three colors are recorded 
separately in sequence so that a 
s imple bl ack-and -white viclicon 
ca mera can be the sou rce. To 
record pictu res from color film 
slick s, one a t a time, red , b lue 
and green filters are pl aced be­
tween the camera lens and the slide 
projector and that information is 
recorded in the appropri a te track. 

Tentative prices. Although ony 
has not yet co rn pleted its prodn c­
tion and rnarkctin g plans, it has 
carried devcloprnent far enough to 
determin e tentat ive prices for most 
of the various units makin g up the 
Colormat sys tem. The basic record­
playback unit, with one disk and 
a separate f-rn modu lator needed 
for recording, will cost abou t 
$1,500. A color injector, one of 
which is needed for each color set 
in the sys tem, will sell for abou t 
$100. Additional recordin g disks 
will cos t abou t $40 each . 

A slide projec tor and mono­
chrome carnera will sell for abou t 
$300. A shadin g amplifier, required 
with both cameras to correct their 
brightn ess characteristics for color 
use, will cos t about $100. Also 
necessary is a color controller to 
adjust color balance; its price is 
about $600. 

Pictures can also b e recorded 
live-without using color Blm­
with a monochrome camera and 
rota ting color wheel controlled b y 
a svvitchin g un it, but no price h as 
been set for this cornbin ation . 

Disk wear is negligible since 
very little pressure is needed to 
maintain good contact b etween the 
h eads and the fl at disk Sony engi­
neers sav the signal-to-noise ratio 
is b ette1: than 50 decibles , com­
pared with 3.5 db for a broadcasted 
NTSC color signal . 

The recording disk. The mag­
netic disk-the same material used 
for high-quality video tape-is 
cemented to an aluminum ring for 
support. The ring has an outside 
diameter of 12 inches and an in­
side diameter of 11 inches. The 
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COLOR INJECTOR (TOP) 

,. Sony's video demonstrator, shown with some of it s com ponent s, records 40 full- color still pictu res 
on a magneti c disk t he size of a long-playing record and replays it t hrough any co lor-t elevision set . 

-.... 
.. 

-· 

---

recording area is a 20-millimeter 
band between four and five inches 
from the center. At this distance 
from the center, th e head-to-tape 
S1)ecd is high enough-about 800 
inches per second-to produce a 
horizontal resolution equal to 350 
vertical lines. 

Th e radial motion of the head 
assembly from the fir st to the for­
tieth set of three tracks is only s ix 
millimeters- less than the 7-mm 
spacing b etween adjacent heads so 
that the 40 tracks of one color do 
not overlap the 40 tracks of an­
other. The record-playback head 
assembly is indexed from one set 
of three tracks to the next set by 
a lead-screw mechanism simil ar to 
that used for positioning in ma­
chine tools. Each half h1rn of the 
0.3-mm-pitch lead-screw places the 
head assembly over another set of 
tracks to reproduce another pic­
ture. Individual tracks are 0.1 mm 
wide and have a 0.15-mm center-to­
center spacing. 

The Colorrnat can b e eas ily con­
nected to any standard television 
set-either shadow mask or Chro­
matron. The signal from the re­
corder, amplified in the color in­
jec tor, is connected directly to the 
picture tube's three grids through 
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an adapter inserted between the 
picture- tube b ase and the tube 
socket. A synchronization signal 
from the injector is also applied 
to the tv antenna terminals. 

Tubes are used in the color in­
jector because of the high voltage 
required for picture-tube grid 
drive. Other units, however, are 
transistorized. The Colorrnat re­
corder can be used with an audio 
recorder to provide b ackground 
music and announcements. Pictures 
can be changed automatically by a 
control signal on one track of the 
audio tape so that audio and video 
remain synchronized. 

Sony hopes to market the video 
demonstrator in 1966, but onl y for 
profession al use because it con­
siders the system too complex and 
expensive for consumer use. 

Sweden 

Controlling nuclear power 
The 140-megawatt nuclear power 
plant rising at Marvikcn, 100 miles 
sou th of Stockholm , may be the 
first one to be started and shut 

clown automatically by a process 
computer. Full plant operation, 
wi th on-line control by a closed­
loop compu tcr made in Britain, is 
scheduled late in 1968 . 

Complete digital con trol of a 
swimming-pool reac tor was claimed 
last year by the Tokyo Shibaura 
Elec tric Co . (Toshiba). Various de­
grees of computer control also have 
been achieved over nuclear reac­
tors in the United States, Canada 
and France [Electronics, Sept. 6, 
1965, p. 180]. 

The Swedish plant's normal op­
era tions wil be controlled by the 
CON/PAC 4060 computer, manu­
fac tured by Associated Electrical 
Industries, Ltd. (AEI) under li­
cense with the General Electric 
Co. of En gland. 

Alternatives. Cornpu ter programs 
will permit automatic operation 
whether the heavy water is sah1-
rated or superheated. Superhea t­
ing w ill permit increase of the 
plant's capacity to 200 Mw, accord­
ing to AEI. The computer can also 
be programed to permi t certain 
manual operations while the com­
puter's ou tput relays continue to 
run other operations in an open­
loop mode. 

The $330,000 computer system 
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Qualified 
Electronics 
Technicians 

(Where do you ti nd them?) 
Many Companies will tell you the best source is 
their present staff of technical personnel. These 
men have the necessary aptitude and ambition 
•. . can be readily up-graded through a planned 
electronics training program. 

Since 1934 Cleveland Institute has developed 
such programs for hundreds of leading com­
panies .. . has provided thousands of men with 
practical, useable knowledge of electronics theory 
and fundamentals. These men understand the 
"why" of electronics ... can install , maintain, 
troubleshoot, and repair the sophisticated equip­
ment you're using today, and will be using in the 
years ahead. Learn how CIE can " tailor" an 
Electronics Training Program to your specific 
needs. Its effectiveness and economy will amaze 
you. Send coupon today for FREE brochure. 
Cleve land Institute of Electronics, Dept. E-20, 
1776 E. 17th St., Cleveland, Ohio 44114. 

SEND COUPON TODAY 

Cleveland !nstitute 
of Electronics 

Dept. E-20, 1776 E. 17th St., Cleveland, Ohio 

Gentlemen: I am interested in learning more about 
your Electronics Home Study Programs. Please send 
complete information. 

Name ______ _ ____ _ 

Title'--- - ---------
Company ___________ _ 

Add ress ___________ _ 

City State __ Zip _ __ 
1 

Accredited Member, National Home Study Council. 1 

~- - ----------- - ------------~ 
200 Circle 200 on reader service card 
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is scheduled to be delivered May 1, 
1967; software costs will b e extra. 
Training of plant operators will be­
gin soon with another computer, a 
C0:0J / PAC 4040. The 4040 will be 
in stalled a t the headquarters of 
ASEA, the Swedish electrical com­
pan y that is hn ildin g the nuclear 
facility. In addition to its training 
fun ction, the -1:040 will be used 
with an analog-computer simula­
tion of the reactor process to check 
out sys tems for conh·olling the 
power plant. 

Three displays. A unique feature 
of the Marviken installation will 
be three alphanumerical data dis­
plays on a cathode-ray screen. 
These will replace conventional in­
dicators , alarms and annunciating 
equipment. 

Two screens will display process 
variables: one will continuously 
monitor key variables while the 
other, on demand, displays other 
variables requested by the oper­
ator. Each display will show 30 
lines of text, with the latest incom­
ing information being shown at the 
bottom of the screen. The third crt 
will be for alarm annunciation, 
data logging and for information 
display about research tests on the 
station. 

The station will have one control 
panel for manual operation and a 
second for computer control. 

Great Britain 

Composition 
Although more people are reading 
newspapers th an ever before, the 
numb er of daily publica tions h as 
been dwindlin g on both sides of 
the Atlan tic because of high cos ts. 
This h·end may soon be reversed in 
Britain, with the help of a new 
kind of computer sys tem and a 
publisher's confidence in it. 

Lord Thomson, publisher of Brit­
ain 's newes t daily, is so hopeful 
of success with computerized type­
setting that he is planning sim­
ilar ventures. Thompson already 
owns 128 nc>wspapers-14 in Brit­
ain-and 150 trade publicatons. 

On line. Typesetting under com-

puter control is not new. Such sys­
tems are operatin g a t ab out 90 
newspapers in the United ta tes, 
includin g the Los Angeles Times, 
Kansas City Star, Miami H erald 
and 'Vashing ton Post; they are also 
helping to produce six papers in 
Britain , six in 'Ves t Germany, three 
in the Ne therlands and one in 
France, according to Composition 
Inform ation Services of Los An­
geles. In most of these sys tems, 
edited articles are translated onto 
punched tape to be fed into a com­
puter. The computer justifies each 
line. 

What is new at the four-month ­
old Reading Evening Post, 40 miles 
west of London, is its on-lin time­
shared computer. Each of 12 op­
erators feeds edited articles di­
rectly into the computer b y means 
of a keyboard, ins tead of punching 
tape, and immediately sees each 
line of type printed out. 

The 803B computer, made by 
Elliott-Automation , Ltd., automati­
cally justifies each line-adjusts 
the spaces b etween words so that 
the lines of type are flu sh left 
and right. If spacing alone won' t do 
the job, because the spaces would 
be too narrow or too wide, the last 
word on the line must be hyphen­
ated; in that case the computer 
alerts the operator and prints out 
the two extremes between which 
the last word can b e split-with 
the maximum and minimum allow­
able spacing between words. The 
operator then keys in a hyphen at 
the appropriate place in the word. 
The final tape feeds a Photon 713 
photo-composition machine, which 
se ts the type. 

Backtalk. Conventional com­
puterized typesetting doesn ' t have 
this dialogue between operator and 
computer. 

The off-line approach presents 
several problems , all of wh ich are 
said to b e overcome by the in-line 
method. Processing the tapes 
throu gh the computer, instead of 
elec tronic signals , creates the pos­
sibility of a bottleneck or of 
failure in case a punch should 
breakdown. Also, if hyphenation is 
to be directed by the computer in­
stead of by the operator, a large 
memory is required with a massive 
b ackup to store all the hyphena-
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Economy and reliability do come in one package 

AM P's full line of COAX ICON* connectors give 
you both the low cost and the high reliability you 

need for your coaxial cable circuits. 

Reliability comes from AMP's formidable engi­
neering and manufacturing know-how combined 

with finest quality materials. 

Economy comes from AMP 's simpl ified tooling 
and assembly procedures . 

This is one of the most comprehensive coaxia l 

connector lines on the market and still growing. 

You can find just the connector you want in the 
Standard, Twin Standard, Miniature and Sub­

miniature lines-including the new T and Y con­

figuration connectors. 

And no matter which size you choose, you'll get 
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all the benefits of AM P's unusual COAX ICON 

contact. Both the inner conductor and the outer 

shield of your cable are simultaneously terminated 
with just one precise, controlled crimp. Contacts 

then snap quickly and securely into housing 

through AMP's special retention spring. 

So get the reliability you need , the economy you 
want for all your coaxial cable requirements . 
from AMP. Get the fu II story today. 

H rademark of AMP INCORPORATED r-----------------------, 
I ! INDUSTRIAL l 
I I SALES I 
I I N C 0 R P 0 RAT E D I DIVISION I 
I Harrisburg, Pennsylvania I I 
L----------------~------J A-MP* products and engineering assistance are available through subsidiary companies in: 
Australia • Canada • England • France• Holland • Italy • Japan • Mexico • West Germany 
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Keep 
power clean 

with 
Hopkins 
filters! 

Hopkins filters clean dirty lines 
-remove radiated and con· 
ducted interference from your 
power circuits. Meeting MIL· 
STD·220A, Hopkins Series 1960 
power-line filters surpress in· 
terference more than 100 db in 
frequencies from 14 kc to 10 
kmc. 

As a pioneer in power-line filtra· 
tion Hopkins has designed and 
bu ilt more than 2,000 different 
types of filters. Used in thou· 
sands of varied applications 
under all operating conditions in 
ground installations, in secure 
rooms, aircraft, on board ships, 
HOPKINS POWER -LINE FILTERS 
HAVE PROVED UNSURPASSED. 

Designed for easy economical 
space-saving installation , 
Hopkins power-line filters are 
available individually or in 
groups (preassembled in cab· 
inets) for multiple-circuit appli· 
cations. They are available in a 
choice of three basic series -
each with top performance-in 
the frequency range needed for 
your circuit. 

Send for complete information 
on Hopkins power-line filters 

12900 Foothill Blvd., P . 0. Box 191, San Fernando, Calif. 91341 

Telephone:. (213) 361-8691 •TWX 213-764 · 5998 •Cable: HOP 

A Subsidiary of Maxson Electronics Corporation 

202 Circle 202 on reader service card 
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tion combinations. Some such sys­
tems store hyph enation possibili­
ties for 300,000 to 400,000 words. 

Another problem with the con­
ventional approach is the difficulty 
of making correc tions ; errors can­
not be detected until the Rnal type 
has heen produced by the com­
puter and run through the type­
setting machine or a secondary 
printout system. 

The Reading system provides a 
feedback printout for each oper­
ator, and holds as many as 70 
characters before punching the out­
put tape. If the operator sees an 
error, he can eliminate it by press­
ing a "kill" key, which deletes the 
last-typed word from the memory. 

Proofreaders can sample the 
printed copy rather than read ev­
ery word. Since the system is ei ther 
correct or outrageously wrong, 
most of the errors can be caught 
by the operators. Only three proof­
readers work at Reading; for a 
similar 24-page paper, 16 to 20 
readers are usually required, ac­
cording to Tom Margerison, scien­
tiRc adviser to the Thomson or­
ganization. 

Savings. How effective is the 
Reading system? Margerison says 
12 operators can set the 24-page 
paper in one eight-hour shift with 
conventional line-casting machines, 
he says 24 operators would be 
needed. Speed is also increased by 
the abili ty of a compositor to set 
any of eight styles of type in four 
sizes without moving from his key­
board. Conventional typesetting 
machines require a separate oper­
ation for each change in type style 
or size. 

The computerized installation 
cos ts about $100,000, Margerison 
says. The compu ter accounts for 
$34,000 of this; the rest goes for 
the keyboard and the printout for 
each operator. 

Do the savings justify the ex­
pense? It's still too early to know 
with certainty, fargerison says, 
because of other associated ex· 
penses. But he adds: "A paper 
using these techniques of com­
puter-controlled tape production, 
phototypesetting and offset produc­
tion, as does the Reading Evening 
Post, should be able to break even 
at a daily circu lation of 25,000." 
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IRC Inc. 
Gray & Rogers Inc. 

Internationa l Rectifier Corp. 
W ill a rd G. Gregory & Co. 

Interstate Electronics Corporation 
Hixson & Jorgensen Inc. 

202 

124 

139 

168 

18 1 

20, 21 

50 

163 

Ka hle Engineering Company 
George Hom er Martin Associates 

Kay Electric Company 
Josephson Cuffai r Company 

• Kepco Inc. 
Weiss Ad vertising 

Krohn-H it e Corpora tion 
Stern / Frank Adv. Inc . 

• Lambda Electronics Corporation 
M ichel Cather Inc . 

• Leach Corporation 
Jay Chiat & Assoc iates 

Machlett Laboratories 
Fuller & Smith & Ross Inc . 

• Magnetic Shie ld Div. of 
Perfection Mica Co. 
Bu rton Browne Ad vertising 

• M allory Company, P.R. 
A itkin Ky nett Co. Inc. 

• Markel & Sons L. Frank 
George Moll Advertisi ng Inc . 

Matthews & Co. Jas. H. 
W.S. H ill Company 

McDonnell 
John Patric k Star rs Inc. 

Memorex Corporation 
Hal Lawrence Inc. 

Methode Electronics Inc. 
Burton B rowne Ad vert is ing 

M icrowave Electronics Corporation 
Bonfield Associates Inc . 

Motorola Semiconductor Products 
Inc. 
Lane & Bird Adv . Inc. 

16 

17 

22 

162 

64, 65 

18, 19 

11 

178 

169 

189 

165 

68 

3 5 

177 

175 

56, 57 

New Hermes Engra1 :ng Machine Corp. 182 
Doner Ha rrison Inc . Advertising 

North Atlantic Industries Inc. 8 
Murray Heyert Advert ising 

Optics Technology Inc. 
Hoefer, Dieterich & Brown Inc. 

Pa motor Inc. 
Th e Ha rry P. Bridg e Company 

Phel ps Dodge Elect ronic Product s 
Corp. 
Smi th , Do r ia n & Burman Inc. 

179 

174 

160 

• For m ore in formation on complete product 
l ine see adverti sem ent in the latest El ec· 
tronics Buyer's Guid e 

• Executive, editorial, circulation and advertising offices: McGraw-Hill Building, 330 West 42nd Street. New York, N.Y .. 10036. Telephone (212) 971·3333 . Teletype TWX N .Y. 2_12 
640-4646. Cable: McGrawh111. N.Y. Officers of the McGraw-Hil l Publications: Joseph H. Allen , President; Vice Presidents: J. Elton_ Tuohig, Operations; Jolin R: Callaham, Editoria l; 
Ervin E. DeGraff, Circulation; Donald C. McGraw, Jr. , Advertisin~ Sales; An'!elo R. Venez1an, Marketing. Officers of tl1e Corporation: Donald C. McGraw. Chairman of the Board ; 

f~*:e~~ounre~'.s~~I~ ~r~:~~it~~e~· u~S1.t~a~~~tdSfr7Ce~©g~o~Yr~:1111f iiG~ ~~~~~r~·w~~ff.g1~t;.r,:,.,f~:~~!1 ~:s~~~~:,r171~1~~nr~~ d,~hr~g*t~~0r~ep~~~c:r?~~d;on~t=~~ ~r~ri~~a;~b~~~t7a~·. ~c~~~je 
or in pa rt. 
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Electronics advertisers February 
7

• 
1966 

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

Pr ince ton Applied Research Corp. 
Mort Barish As socia t es 

Probescope Inc. 
Connolly Associa tes Inc. 

24 

38 

181 

Radio Corporat i on of America 
Al Paul Lefton Company 

4th Cover 

Rhode & Schwarz Inc. 
Ted Gravenson Adv . 

• Sage Electronics Corporation 
Scrivener & Company Inc. 

•Sanborn Company Div. of 
Hewlett Packard 
Culver Advertising Inc. 

Sealectro Corporation 
Lescarbou ra .Adv . Inc. 

• Semi -Elements 
Cavanaugh Morri s Adv. 

Signetics Corpora tion 
Cunningham & Walsh Inc. 

Skydyne Inc . 
Lescarboura Advertising Inc. 

Sola Electric Company 
K lau-Van Piet ersom Dun la p Inc. 

Solitr on Devices Inc. 
H aselmire Pearson Adv . 

Space Craft Inc. 
Nea ls & H ickok Inc. 

Sprague Electric Company 
The Harry P. Br idge Company 

Stackpole Carbon Company 
M eek and Tho m as Inc. 

Stanpat Products Inc. 
M orton Ad vertising Inc. 

146, 14 7 

141 

2 

186 

176 

142 

176 

48 

94 

131 

5 , 10 

128 

186 

Statham Instruments Inc, 161 
Dav id Johnson Adv. 

Struthers-Dunn Inc. 150 
Harry P. Br id ge Co. 

•Superior Tube Company 173 
Gray & Rog ers Inc. 

• Sylvania Electric Product s Inc. 27 to 34 
Tatham, Laird & Kudn er Inc. 

TRW Systems 130 
Fuller & Smith & Ro ss Inc . 

TRW Capacitors 4 3 
Fuller & Smith & Ross Inc. 

•Tektronix Inc . 66, 67 
H ugh Dwight Advert ising Inc. 

Telrex Laboratories Inc . 195 
George Homer Martin Associates 

Te xa s Instrument Incorporated 
Semiconductor Division 60, 6 1 

Don L. Baxter Inc . 

Thermal Amer ican Fused Quartz 
Company 7 
Kni ep Associates 

._ Times Wire & Cable Company 166 
Mohr & Company Inc. 

Tobe Deut schmann Laboratories 
Engineered Ad verti sing 

Trygon Electronics 
Wexton Compa ny Inc. The 

• Trylon Inc. 
Georg e Moll Adv . Inc. 

204 

195 

46 

182 

Union Carbide Linde Division 129 
J.M . Mathes Inc. 

• United Transformer Corporation 2nd Cover 
Ph i l ip Stogel Company Inc. 

Victoreen Instrument Company, The 
Palm & Patterson Inc. 

Wakefield Engineering Inc. 
Sa les Promotion Services 

W ang Laboratories Inc. 
Larcom Randall Ad v. Inc. 

Watkins-Johnso n Company 
W ill ia m C. Estler Co. 

137 

185 

183 

167 

•Weston Instruments 157 
Arndt , Pres ton , Chapin Lamb & Keen Inc . 

Wood Electric Corporation 158 
L.K. Frank Co. Inc. 

Zero Manufacturing Company 
Guerin , Johnstone, Gage Inc . 

• Zeltex Inc. 
Sturges Associates 

Zippertubing Company Inc. 
Edward S. Ke llogg Company 

Classified advert ising 

F.J. Eberle. Bus iness Mgr. 

EMPLOYMENT OPPORTUNITIES 

EQUIPMENT 
(Used or Su rplus New) 
For Sale 

Classified advertisers index 

A & A Elect r on ics Corp. 

Atomic Energy of Cana da Ltd . 

Atomic Personnel Inc. 

Bausch & Lomb 

Columbia Electronics 

Eldorado Electroni cs 

Electronic Commu nications Inc , 

Emmons Electronic Supply Co. 

Fishman Co. , P. 

M arty' s Mart 

Norman Electroni c Sales 

Radio Resea rch Instrument Co. 

Space Genera l Corp. 
W.D. Contract ing Engineers 

164 

186 

184 

191 -19 2 

193 

193 

192 

192 

191 

193 

192 

192 

193 

193 

193 

193 

193 

191 
193 

• For more information on complete product 
l ine see advertisement i n the latest Elec· 
tronics Buyer ' s Gu ide 

Advertising sales staff 
Gordon Jones [212] 971 -2210 
Advert ising sales m anager 

Atlanta , Ga. 30309: Gus H . Kr im sier, 
Michael H . M i ller, 13 75 Peachtree St . N .E., 
[404] TR 5-0523 

Boston, M ass. 02116: Willi a m S. Hodgkinson 
McGraw-Hil l Building, Copl ey Square 
(617] co 2- 1160 

Chicago, Ill. 60611 : Robert M . Denmead, 
J . Bradley Mac Kim m 
645 North Michigan Avenue, 
(312] MO 4-5800 

Clevela nd, Ohio 44113: Paul T . Fegley , 55 
Publi c Square, (216] SU 1-7000 

Dallas, Texas 75201 : Rich ard P. Poole, The 
Vaughn Bu ilding, 1712 Commerce Street, 
[2 14] RI 7-9721 

Denver , Colo. 8020 2: Joseph C. Page, Davi d 
M. Watson, Tower Bldg ., 1700 Broadway , 
(303] AL 5-29 81 

Detroit, Michigan 48226: Paul T . Fegley 
856 Penobscot Bui ld i ng 
(313] 962-1 793 

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

Los Angel es, Cal i f . 90017: Ian C. H ill , 
John G. Z isch, 11 25 W. 6th St., 
(21 3] HU 2-5450 

Minneapolis, Minn. 55402: J . B radley 
MacKimm 1104 Northsta r Center 
(61 2) 332-7425 

New York , N . Y. 10036: 
Donald R. Furth (2 12] 971 -3615 
Frank LeBeau [2 12] 971-3615 
George F. Werner (21 2] 971 -3615 
500 Fi fth Avenue 

Philadelphia, Pa . 19103: Willia m J . Boyl e, 
Warren H . Gardner, 6 Penn Center Plaza , 
(2 15] LO 8·6161 

Pittsburgh, Pa . 15222: Pa ul T . Fegley, 
4 Gat eway Cen t er , (412) 391-1314 

Portl and, Ore. 97204: James T. Hauptl i , 
Paci fi c B uild ing, Yamhill Street, 
(503) CA3-5 ll 8 

St. Lou i s, Mo. 63105: Robert M . Denmead 
The Clayton Tower, 7751 Carondelet Ave. 
(314] PA5-7285 

San Francisco, Calif. 94111 : 
James T. Hau ptli , 255 Californ ia Street, 
(4 15] DO 2-4600 

London Wl: John W. Patten, Edwin S . 
Murphy Jr., 34 Dover Street, 
Hy de Pa rk 1451 

Milan: l , v ia 
Ba racch ini Pho ne: 86-90-617 
86-90 -656 

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

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

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

Tokyo : Nobuyuki Sato, 1, Kotoh iracho 
Sh iba, Minato-Ku (502) 0656 

Osa ka: Ryosi Kobayash i, 163, Umegee-cho, 
Kilta-ku (362] 8771 

Hugh J. Quinn: (212] 971 -2335 
Ma nager El ectronics Buy ers ' Guide 

David M. Tempest: (2 12] 971-3139 
Promot ion manager 

Milton Drake: (2 12] 971-3485 
Market resea rc h manager 

Wallace C. Carmichael (2 12] 971 -3 191 
Bu si ness m a nager 

Theodore R. Geipel: (212] 971-2044 
Product ion m a nager 
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