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West Germany 

A better PAL 
Telefunken AG in 'Ves t Germany 
has been refining its color-televi­
sion sys tem to permit the use of 
simpler, less expensive receivers 
that are more reliable than those 
required a year ago [Electronics , 
March 22, 1965, p . 106]. Tele­
funken's system is called PAL, for 
phase alternation line. 

The major changes have been to 
the chrominance bandwidth and 
modulation axes , which were pre­
viously the same as in the NTSC 
( 1 ational Television Standards 
Committee) system operating in the 
United States. 

One change is for th e color com­
ponents of the chrominance to b e 
modulated along the color-differ­
ence axes, R-Y and B-Y, rather 
than along the axes of maximum 
and minimum color acuity, I and 
Q. The other change does away 
with dissimilar bandwidths for the 
two components; the color compo­
nen ts now have bandwidths equal 
to NTSC' s larger channel, I. 

Out with matrixing. Because 
NTSC's color bandwidths are un­
equal, the larger channel is used to 
modulate the I axis . the axis of 
color changes to whi.ch the eye is 
most sensitive. I and Q must then 
be matrixed after detection into 

R-Y AXIS 

BURST 

1 -R-Y 
1

1 

CO MPONENT 
OF BURST 

I LINE N 
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-(R-Y) 
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OF BURST 
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Color phasor diagram shows direction 
of proposed color burst for lines 
n and n+ 1. Alternating position 
of the burst simplifies receiver design. 
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R-Y and B-Y, the signals that 
ultimately enter the picture tube. 

By modulating from the begin ­
ning along R-Y and B-Y, PAL 
eliminates the need for this mat­
rixing in the receiver. There is one 
additional requirement, however; 
because the eye has equal sensi­
tivity for R-Y and B-Y, these 
components must b e transmitted 
with equal bandwidths. 

With NTSC, equiband vestigial 
sideband operation is impossible; 
full double sidebands are needed 
in the demodulator to separate the 
two color channels accurately with­
out color crosstalk. 'Vith PAL, 
·which uses delay lines to average 
out the errors over two lines, the 
R-Y and B-Y components are 
separated before demodulation into 
two separate a-m signals; hence 
there is no chance for color cross­
talk in PAL. 

A receiver with such a delay 
line has been built as deluxe PAL. 
The s imple PAL receiver does not 
contain the delay lines necessary 
to separate the two color com­
ponents over the full bandwidth , 
but it can be used as a narrow­
bandwidth set operating within the 
double sidebands. 

Manufacturers in the United 
States do not produce full-band­
width color receivers, considering 
them too complicated and cos tly; 
European manufacturers are likely 
to follow suit, and simple PAL will 
probably prevail. 

Similar to NTSC. The simple 
PAL receiver has only one circuit 
not present in NTSC receivers. 
This is the switch that keeps the 
set's R- Y demodulator in step 
with the R-Y signal, which re­
verses in phase for every line. 

To further simplify the PAL re­
ceiver, a new method of R-Y 
phase identification has been pro­
posed. Previously, phase identifica­
tion was achieved bv a series of 
subcarricr hursts a few 
lines of the vertical retrace period. 
In the new method of identifica-

PICTURE 
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r--i EOUIBAND R-Y AND B-Y CH ANNE LS IN 
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Frequency spectrum for 625-line 
television used in Europe shows 
overla pping I and Q channels t hat are 
st ill used in NTSC but eli mi nated from 
PAL color-tv system. New PAL has 
equiba nd R- Y and 8- Y channels. 

tion , the subcarrier burst-which is 
transmitted on the back porch of 
the horizontal synchronization 
pulse-is changed in phase 90° on 
a line-by-line basis. In contrast, the 
direction of this burst in TSC 
and in the old PAL is maintained 
along the -(B-Y) axis. Now the 
burst will alternate direction for 
each line, up 45° and down 45° 
from the -(B-Y) axis, so that its 
projection on the -(B-Y) axis 
will remain the same. H owever, 
its projec tion along the R-Y axis 
will shift 180° for each line, in­
dicating the phase of the R-Y sig­
nal component to follow. 

Transcoder. Telefunken engi­
neers have also come up with a 
transcoder that eliminates all 
phase errors caused by time-based 
instability in a color-video recorder. 
The transcoder, placed in the re­
corder's output, demodulates and 
corrects the signal and then remod­
ulates it for transmission. The sys­
tem could be adapted for NTSC 
videotape recorders by recording in 
the PAL form and then remodulat­
ing into NTSC. Phase errors in 
PAL cause desaturation (lighten­
ing) of colors; in NTSC these er­
rors cause a change in hue. 

The transcoder eliminates phase 
errors by continu ously synchroniz­
ing its demodulator directly with 
the recorded signal subcarrier. In 
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this way any instantaneous shift 
in the phase of the recorded sub­
carrier is compensated by a similar 
shift in the phase of the demodula­
tor. Synchronization usually occurs 
only at the beginning of each lin e 
during th e color burst. 

The principle of the transcoder 
sys tem can also be applied easily 
to a deluxe PAL receiver to elim­
inate any phase errors picked up 
in transmission. 

France 

New approach to Nadge 
The i Torth Atlantic Treaty Or­
ganization may drop its all-or-noth­
ing approach to awarding of a $280-
million contract for an air-defense 
ground-environment sys tem called 

adge. NATO has been trying to 
choose a prime contractor from 
among three consortium s. Now 
there are indications that NATO 
may take bits and pieces from each 
consortium 's proposals. 

Th e competing consortiums are 
led by the International Telephone 
and Telegraph Corp., W esting­
house Electric Corp. and Hughes 
Aircraft Co. 

Price has been the big obstacle. 
All three bids are reported to be 
well above the $280-million ceil­
ing. But if the bes t of each could 
be combined, the network might 
be built within the cost limit. 

Who'll decide? But who would 
put the pieces together? NATO ob­
viously cannot be its own systems 
engineer. 

Another problem is apportioning 
the money to the various countries: 
the program requires that the in­
dustries of each NATO member 
share the work to the extent of th at 
country's financial con tribution to 

adge. The United States' share is 
30.8%. 

American companies have a big 
advantage over the Europeans: 
they can supply most of the off­
the-shelf equipment required for 
Nadge, because development cos ts 
have been written off long ago in 
contracts with the Pentagon. 

240 

Belgium 

Broader communications 
The 75 miles of coaxial telephone 
lines that link Brussels with Den­
dermonde 18 miles away may pre­
sage broadband analog communica­
tions throughout \Yes.tern Europe. 
The 1,200-channel line is fi eld-tes t­
ing tran sistorized equipment that 
is scheduled to expand communi­
cations capacity between Brussels 
and Antwerp by 1967. 

Like mos t telephone systems on 
the continent, Belgium's Regie des 
Telegraph es et Telephones (RTT) 
is hard pressed to keep up with the 
rapid increase in communications 
traffi c. The sys tem it is tes ting was 
developed by N. V. Philips Tele­
communicatie Industrie (PTI), an 
affiliate of Philips Gloeilampen­
fabrieken N. V. of the Netherlands. 

PTI's family of broadband an­
alog sys tems does not match the 
message-carrying capacity of the 
forthcoming generation of United 
States sys tems, but th e technology 
is comparable. Nonregulated re­
peater amplifiers in the PTI sys­
tems, for example, have fixed gain 
held to a tolerance of plus or minus 
0.01 decibel. And the sys tems meet 
s trict demands for reliability with ­
out relying on expensive, brute­
force redundancy. 

Austere amplifiers. To achieve 
high reliability and hold down 
maintenan ce cos ts, PTI pared the 
components in the buried repeater 
amplifiers. A complete am plifier 
has only four tran sistors. Complex 
circuits, such as equalizers and au­
tomatic level-regulating equipment, 
are concentrated in the main sta­
tion above grou nd, where they can 
be serviced eas ily. 

Throughout the system, compo­
nents are heavily dera ted-to one­
half th e acceptable values specifi ed 
by their manufacturers, or less. 
Limits on junction temperatures 
for transistors, for instan ce, are 
kept so low that their expected life 
matches that of passive compo­
nents. Based on experience so far , 
J. F . Lansu, who designed the sys­
tem, says that no more than two of 
every 1,000 amplifiers will fail in 

a year of continuous operation . 
Lansu is es pecially proud of the 

sys tem's techniqu e for loca ting 
faults. Each buried substation has 
an oscillator that can inject a 280-
kilocycle signal into th e sta tion's 
am plifiers. Th e oscillators are wired 
across an interstitial pair of wires 
in th e coaxial cable; by taking ad­
vantage of th e voltage drop along 
th e pair, th e oscillators can be 
switched on and off in sequence. 

\Nhen a repea ter fai ls, an alarm 
sounds at the main sta tion. The 
opera tor then switches on the 
power supply that feeds th e oscil­
lators. As he increases th e voltage 
gradually, the first oscillator starts 
to operate at about 25 volts. A 
furth er increase in th e voltage 
switches off the firs t oscillator and 
turns on the second oscillator. The 
operator keeps in creasing voltage 
in this fashion until he gets a re­
turn oscillator signal. H e can then 
read off the power-supply voltage 
control the number of the faulty 
s tation . 

Two-way stretch. The sys tem is 
designed so that 32 nonregulated 
subs tation s and three regulated 
substations can extend the range of 
the highes t-frequency hardware of 
the new PTI transistorized line 
equipment family to 100 miles be­
tween main stations. This system 
has 2,700 channels and operates 
between 0.3 and 12.5 megacycles 
per second. The 1,200-channel 
equipment being tes ted in Belgium 
operates between BO kc and 6 Mc. 
A third member of the family is a 
4-Mc sys tem. 

For tes ting the 6-Mc equipment, 
RTT laid a 12-tube cable 18.6 miles 
long and connected the coaxial 
tubes together in groups of four to 
get the equivalent of three 75-mile 
cables . Such mileage between main 
s tations is in a sense too much for 
a small, densely populated country 
like Belgium. So RTT and PTI, to­
geth er with th e Dutch Telephone 
Administration and Philips' Bel­
gian Affili ate, Manufacturing Beige 
De Lampes e t de Material Elec­
troniques put two-way stretch into 
the sys tem. Channels can be 
dropped off at way points, with 
regu lating circuits only for the ca­
ble pairs involved; ordinarily, all 
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the pairs in a cable have to b e reg­
ulated at a dropoff point. 

onregulated repea ter stations 
along the cable are spaced at 1.8-
mile intervals. But since, for the 
fi eld tes.t, RTT laid "small" cable 
-1.2 to 4.4 millimeters-with at­
tenuation of 5.3 decibels per kilom­
eter, this is equivalent to 2.9-mile 
spacing on the 2.6- to 9.5-milli­
meter cable used in the United 
States. 

U.S. counterpart. The United 
States ' most advanced analog sys­
tem is b eing built by the American 
Telephone and Telegraph Corp. 
The sys tem, called L-4, is expected 
to b egin operation in 1967. It will 
conta in 3,600 message channels, 
operate at 564 to 17,548 kilocycles 
per second, and have a repeater 
station every two miles. It will carry 
one television channel ( 4.2-Mc 
bandwidth) and 1,320 message 
channels . 

The Philips sys tem also can carry 
tv. Like AT&T's system, it uses a 
4-kv b andwidth for voice channels. 

At present, the United States is 
served by AT&T's L-3 communi­
cations network, which opera tes at 
312 to 8,284 kc. It has a repeater 
station every four miles and can 
carry 660 message channels plus 
one tv channel. 

Great Britain 

New boost for computers 

Stepping up its efforts to further 
the role of computers in Britain, 
the government plans to finance $82 
million of computer facilities over 
the next six years. 

Anthony Crosland, secretary for 
education and science, told the 
H ouses of Parliament that the six­
year plan would create large re­
gional computing centers at the 
universities of London, Manchester 
and Edinburgh , as well as improve­
ments in computing facilities at 
other universities and research cen­
ters. These facilities wi ll be com­
patibl e, Crosland said, so the net­
work will form an integrated 
system. 
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It is believed that multiaccess, 
real-time sys tems will be included, 
possibly with teledata links be­
tween the centers and universities. 
Th e program will cos t $9 million a 
year for the first three years, a 
dramatic increase from last year's 
$3.3 million. 

Who will benefit? The installa­
tions probably will be made by two 
companies: International Comput­
ers and Tabulators, Ltd. (ICT) an d 
English Electric-Leo-Marconi Com­
puters, Ltd. ICT already has sev­
eral large installations based on its 
Atlas computer, with smaller sys­
tems ordered or installed at 12 
universities. 

English Electric's orders and in­
stalla tions in universities are 
valu ed at $6.6 million . The latest is 
the University of Nottingham's 
$600,000 order for a KDF-9 com­
puter for retrieval of legal informa­
tion and other tasks. 

For ICT, Britain's bigges t com­
puter company, the news comes at 
an opportune time. Its finan cial re­
port for the fi scal year ended Sept. 
30, 1965, shows a $1.42-million loss; 
the company had a $7.3-million 
profit fo r fi scal 1964. 

The loss last year came despite 
a $3-million contribution from the 
government's National Research 
Development Corp. for research 
and development. 

ICT also has received a $3-mil­
lion order in the current fi scal year 
from the Ministry of Pensions, to 
set up a computer center th at will 
handle all social-security transac­
tions for the London area. F or this 
real-time system, the computer will 
be accessible from 120 offices in 
London . The computer will contain 
records of 2.5-million people; it will 
receive details of claims from the 
local offi ces, calcula te the payments 
and print out postal drafts for pay­
ments at the rate of 50,000 a day. 

ICT offers three reasons for its 
loss last year: th e high cost of ex­
panding production facilities for its 
1900 series of computers , a decline 
in deliveries of earlier models after 
the announcement of th e 1900 
series , and a failure to produce 
enou gh punched-card equipment 
because of the prohkms of expand­
ing existing facilities. 
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Radar station provides instantaneous 
3-D data at altitudes up to 
100,000 feet. 

The biggest order 
Saudi Arabia's $300-million order 
for an air-defense network from 
three British companies will bring 
$75 million of business to Asso­
ciated Elec trical Industries, Ltd. 
(AEI). The other members of the 
bidding group are the British Air­
craft Corp. and Airwork, Ltd. The 
radar order is believed to be the 
bigges t ever received from abroad 
by a British electronics company. 

AEI is prime contractor for the 
three-dimensional radar surveil­
lance and control system. The con­
tract also calls for 35 to 40 Light­
ning supersonic fighter planes and 
for technical support and training 
facilities . An additional order has 
been placed with the Raytheon Co. 
in Lexington, Mass., for H awk 
ground-to-air missile sys tems. Ray­
theon says the order is "in excess 
of $100 million." 

3-D radar. The surveillance sys­
tem is based on a new radar de­
signed by AEI in conjunction wi th 
the British government's Royal Ra­
dar Establishment. The sys tem pro­
vides instantaneous three-dimen­
sional position data on all planes 
within an undisclosed coverage 
area. 

Operating in the S band, the sys-

241 



Total production 
control for 
top quality in 
Gold Bonding 
Wire (99.99%) 

Every production step is repeatedly 
checked to assure Gold Bonding Wire 
that meets our traditionally high 
standards ... The same critical care is 
taken with the spooling and packing ..• 
The wire is respooled on precision 
winding equipment especially designed 
by our plant engineers . .. Winding 
tension and pitch are fully controlled so 
that the single layer winding will not 
shift or slip ... Plastic case with dust-free 
cushion keeps spool safe in transit. 

Write for latest brochure 

The single layer 
package 
Is designed for: 

400 feet of .0007" 
400 feet of .001 O" 
250 feet of .0015" 
150 feet of .002" 

Sigmund Cohn Corp. 
121 So. Columbus Ave., Mt. Vernon, N.Y. 

Ci rcle 242 on reader service ca rd 

Since 

1 

Electronics Abroad 

tern contains a receiver for each of 
12 stacked beams. Although tech­
nical details are secret, the type 40 
is believed to achieve instantane­
ous altitude readings up to 100,000 
feet through an electronic scanning 
system on the stacked beams. Ac­
curacy has not been disclosed. 

Between 10 and 15 radar stations 
are believed necessary to cover 
Saudi Arabia. Output data from 
each station, before transmission to 
the central control unit, is proc­
essed by a 1yriad computer built 
by Marconi, Ltd. From the position 
data, the computer calculates Right 
paths for the Lightning intercep­
tors. AEI also will supply a com­
munications network to link the 
radar sites with the control station, 
where synthesized displays will al­
low central control of the entire 
interception pattern. 

D eliveries of the system will be­
gin in 1967 and extend until 1970. 

International 

The contraband market 
Cuba h as surged ahead of Eastern 
Europe as the principal des tination 
for contraband goods from the 
United States, including electronic 
equipment, according to sketchy 
information obtained by the Office 
of Export Control in the United 
States Commerce Department. 

The major reason for the change 
is the relaxation of American re­
stric tions on sales to Eastern Eu­
rope. Nearly everything sold to 
Cuba, on the other hand, is contra­
b and. And b ecause most of Cuba's 
industrial equipment was made in 
the United States, it requires 
American-made replacements and 
parts. 

The department's export-control 
division says 55% of its investiga­
tions are of reports of goods mov­
ing to Cuba. Ten percent are based 
on reports of goods destined for 
Communist China and other coun­
tries in Asia. Smuggling to China 
is increasing rapidly, Commerce 
spokesmen say. 

Electronics for Castro. Strict en­
forcement is accompanied by le­
nient penalties. When Z&I Aero 

Services, Ltd., of London, was 
caught shipping American-made 
electronic tubes to China, the com­
pany was barred from trading in 
American goods for only three 
month s and put on probation for 
33 more months. 

Earlier, the British company had 
been middleman for five lots of 
American electronic equipment that 
found its way into Cuba, according 
to Commerce Department officials. 

Four-way deal. Some cases indi­
cates intricate planning that would 
do credit to an international spy 
network. An employee of a legiti­
mate Austrian distributor of elec­
tronic equipment ordered two elec­
tronic counters an d two microvolt 
ammeters from a Swiss subsidiary 
of an American company. Then a 
phony purchase order was sub­
mitted by PI-MO K. Pirker & Co. 
of Austria; that order allowed the 
distributor to obtain an Austrian 
import certificate to get the instru­
ments out of bond. 

But in stead of sending the instru­
ments to PI-MO, the employee 
transferred them to an Italian com­
pany, Socorin, which had been 
barred from handling American­
made goods because of previous 
allegations of smuggling. The Ital­
ian company sent the gear to Vi­
enna for forwarding to Budapes t. 

For its part in the scheme, PI­
MO received only $250. But there 
is bigger money to b e made in this 
game of contraband. One lot of 100 
small parts for transportation 
equipment was sold to Cuba a few 
months ago for $27,000; the parts 
cost $1.67 apiece. 

Long way home. One reason for 
fancy prices is the devious route 
that contraband shipmen ts must 
take. U.S. officials recently halted 
a shipment of machine parts that 
was sold by an American company 
to a Toronto distributor, which 
shipped them to Glasgow for re­
routing to Havana. 

The direct route can also b e ex­
pensive. An Austrian father-and­
son team successfully airmailed 17 
shipments of contrab and electronic 
equipment such as diodes, oscillo­
scopes and tubes. They were 
nabbed with three cathode-ray 
storage h1bes, being sent as unac­
companied airlin e baggage. 
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Around the world 

Great Britain. Merger at home 
and joint venture abroad are the 
principal treatments prescribed for 
Britain's ailing aviation industry by 
an eight-man government commit­
tee headed by Lord Plowden. After 
a year's s tudy, the panel suggests 
a merger of activities of the two 
biggest airframe companies, the 
British Aircraft Corp. and the avia­
tion operations of the Hawker-Sid­
deley Group, with th e government 
acquiring a big financial stake in 
the new organization . Another pro­
posal is for more cooperative ven­
tures wi th aviation industries in 
other European countries. Aviation 
in Britain h as declined to 260,000 
employees from a peak employ­
men t of 311,000 in 1957. 

France. The unexpectedly close 
election s last month are not ex­
pected to deter President de Gaulle 
from con tinuing to expand the 
French military, which constitutes 
about 30% of the domestic elec­
tronics market. The mili tary is ex­
pected to spend $380 million for 
electronics in 1970 compared with 
$290 million this year. 

Sweden. The pirate radio s tation, 
Radio Syd, has branched out into 
television. The programs, consist­
ing mostly of commercials and old 
movies beamed to the province of 
Skaana in southern Sweden, are be­
lieved to be the first pirate tv 
broadcas t from shipboard; they 
originate in international waters be­
tween Malmo, Sweden , and Copen­
hagen, Denmark. Sweden prohibits 
commercial tv . 

H ungary. Like its neighbors in 
the Soviet bloc, Hungary continues 
to make agreements with vVes t 
German companies for coopera tive 
production in elec tronics and for 
joint sales to third countries. 
Czepel, Hungary's bigges t indus­
trial complex, is producing nu­
merically con trolled lathes in co­
operation with the Krupp Works in 
Essen. Another Hungarian plant, 
whose identity has not b een dis­
closed, will produce x-ray equip­
ment with help from Siemens & 
H alske AG, the Hun garian govern­
ment says. 
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Sub-analyst 
From several fathoms down, a roar erupts. It grows, to 

the accompaniment of a mill ion bubbles, until it reaches 

the surface of the sea. Then it shrieks away to keep an 

appo intment several hundred miles from where it began. 

In the heart of a Polaris submarine, where the roar began, 

weapon system test instrum entation prod uce d by the 

prime contractor, Interstate El ectroni cs Corporation, is 

hard at work. By listening, tracking, evaluating, and ana­

lyzing the operation of the system from beginning to end, 

IEC tes ts the read iness of the bird and the boat for the 

defense of our country. 

So you see, by analyzing the complexities of a Polaris su b­

marine, the Systems Development Divi sion of Interstate 

El ectronics plays a decisive role in the shaping of our 

world. If you wou ld like to know more abou t lnterstate's 

capability, write to Dept. SB-1. 

INTERSTATE ELECTRONICS CORPORATION 
SYSTEMS DEVELOPMENT DIVISION 

707 E. VERMONT AVE., ANAHEIM, CALIFORNIA 92803 
Regional Offices : Atlanta, Georgia • Washington, D. C. 
Subsidiary of 
I NTERSTATE ENGINEER I NG CORPOR AT ION 
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Looking for 
PROFIT? 
The facts favor 

NEBRASKA 
Sample the 
facts in a 

free 
booklet. 
Al so ask for any specific data on ta xes, 
popul a tion , work laws, resources, 
power, fin a ncing. If t he information 
you wa nt about Nebraska is not at 
hand , we' ll resea rch it for you. ,.-------------. I CONSUMERS POWER DISTRICT I 

Community Developmen t Dep t. 
I 1401 0 St ree t , L incoln, Nebraska 6 8 508 I 
I Please mail free booklet "Look into Nebraska" to I 
I NAME I 
I AD DRESS I 
I CITY I 
I STATE ZIP _ _ I 
I (Please attach speci fic requests for other data) I 
._---~--------
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Precision Test 
Terminations 

FOR PULSE. VIDEO AND 
RF APPLICATIONS 

Type BNC 
Type PL 359 

Type N 

HOLLAND ELECTRONICS Precision T est 
Terminations provide a simple , conven ­
ient method for accurately terminating 
pul se. video and RF cosxial cables. 
These terminations eliminate unde· 
sirable reflections and provide an easily 
accessible test terminal for c hecking 
waveform a nd level. 
The terminating e lements are low noise 
1 % metal film resistors and can be sup· 
pli ed in any value required . 

PRICE '! 
LIST 1.9 

10-49 
50-99 

1

100-240 
250-499 

Type BNC 
0.5 Watt 

$4.85 
4.65 
4.30 
3.60 
3.30 

Type PL259 
0.5 W att 

$3.30 
3.00 
2.85 
2. 75 
2.45 

Ty pe N 
I Watt 

$6.75 
5.35 
4.55 
4.25 
3.75 

DELIVERY Small quantities-st andard resi st­
ance- stock to one week. Larger 
quantities-3 to 4 weeks. 

Holland Electronics, Inc. 
772 East 53rd St. Brook lyn, N.Y. 

(212) 451-1123 }} 
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I 
Super High Sens iti vi ty 

SOUND LEVEL 
METER MICROPHONE 
( DYNAMIC TYPE) 

Specifications 
• Freq.Janey Response: 

20-16,000c/s ±I 5dB 
• Impedance: ioo.Q ± 10% 
• Sensitivity: - BOdB ±2dB 
• Dimensions: 35jJlx220mm 

• Weight: 7 30gm. 

DM-1332 

it l,f i llllll ll I l ~ l:l 11111 ~ 
For catalog write to 

PRIMO COMPANY LTD. 
2043 MURE, MITAKASHI, TOKYO, JAPAN 

TEL. 0422·3·3121 ( Calling from Tokyo ) 
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EMPLOYMENT OPPORTUNITIES 

EQUIPMENT 
(Used or Surplus New) 
For Sale 

A & Electronics Corp. 

Atomic Personnel Inc. 

Bausch & Lomb 

Columbia Electronics 

Edmund Scientific Co. 

Eldorado Electronics 

Emmons 

Engineering Associates 

Fair Radio Sales 

Fishman Co., Philip 

General Dynamics 
Electronics Div. 
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W.D. Contracting Engineers 
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235-23 6 

236 

235 

230 

236 

236 

230 

236 

236 

235 

236 

232 

233 

236 

234 

235 

234 

232 

236 

231 

235 

236 

• For more information on complete product 
line see advert isement in the latest Elec­
tronics Buyer's Guide 
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