




































































































































































































































































































































































































































In electronics 
it's Electronics 
magazine 
to sell used 
euuiomentl 
Your advertisement will produce 
Results in Electronics. Engineers 
turn to Electronics magazine for 
the latest technical developments 
- and for the latest buying 
information. You can reach them 
inexpensively in Electronics 
Searchlight Section. 

For information: 
Searchlight Section 
Classified Advertising Division 
Post Office Box 12 
New York 10036 
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SEARCHLIGHT SECTION 
• CLASS IFIED ADV ERTISING • BUSINESS OPPORTUNITIES 

• USED OR .SURPLUS EQUIPMENT 

0.. 
0 ... 
u.. 
0.. 
:::; 
u.. 

Act ual 
Size 

Transistorized 
Packaged Circuits 

T-I OIB Flip Fl op . . 8 . 15 
T - 102 A Fl ip Fl op . 6.75 
T - 103 Flip F lop ... . 6.4 0 
T · I 04 M ul tivibrator. 7 .25 
T -1 05A O ne -S hot .. 6.65 
T-t 06 Squ ar i ng A m -

pliflc r ......... .. 5.80 
TM - 106* Squarin g 

Am pl ifier ... ... .. 6 .80 
T -1 08 A m plifle r ... . 9 .40 
T - 109 Reset Ge ner a -

t or ..... . ... . ... . 6 .00 
TE-1 09* Reset Gen-

· FOi: s.so 
r . FOi: 4

·
40 

l ower. T r ipl e ... . 5.35 
T - 11 5 Emitter Fol -

f'0·1: S. OS 
lower, Triple .... 6.40 

T - 128 Relay Dr ive r 
(0 -24 V ) ........ . 9.05 

T - 129 Reset Gen era -
tor ...... . ... . . .. 4.75 

T - 139 Driver 0- 30 V . 14 .30 
T M- 170* Dr iver .. . 9 .20 
TM - 171 '"" Dri ver . . .. 10.30 
TM-4 11 * Pul se Logic 8 . 15 
T M -620* DC Loo ic . . 8 .25 
TM-644 * Flip Fl op . 11. 90 
TE -648* Flip Fl o p . 11.05 

*I mp roved . 

Pr ices sub ject to ch ange without noti ce. Usua l 
terms to rat ed Accoun ts-All others 25 % Cash 
w ith orde r- Balance C.0. D. F.O.B. Bay Area. 
All items sub ject to prior sale. M ini mum order 
$10 .00 

EMMONS 
ELECTRONIC SUPPLY CO. 

405-10th St., 
Oakland 7, California 

TWinoa ks 3-7 411 

See Our Ad Page 913 

1965 ELECTRONICS BUYERS' GUIDE 

c1RcLE 951 ON READER SERVICE CARD 

SEMICONDUCTORS 1----. 
MAJOR BRANDS 

INTEGRATED CIRCUITS • DIF. AMPS DAR­
LINGTONS • POWER DIODES & TRANSISTORS 
• SPECIAL DEVICES 

Write for Catalog S-1 
SEMICONDUCTOR SALES OF CALIF. 

1063 Parry Annex Whittler, Calif. 
(213) 696-7544 

CIRCLE 953 ON READER SERVICE CARD 

Color DIAL TELEPHONES $10.95 
Factory rebuilt Western El ectric Complete 
ln whi te , beige, ivory , pink, green , 
or blue. H 4 prong plug is re- -
quired add $2.00. Fully guaran - · 
teed . W ri te for free list. All .. · 
shlpments FOB. · · 

SURPLUS SAVING CENTER 
Dept . E -4 186 
Waym art , Pa. 

BUYERS TURN TO THE SEARCHLIGHT SECTION IN ELECTRONICS 

DC'1ULl'1_ 

Unique Relay Catalog 
Now Available 
NEW YORK, N. Y ., J anuary, 1966- Uni­
ve r sal Relay Co rp ., 42 W hite St ., N ew 
Yo rk, N . Y. 1001 3, announces the publica ­
t ion of th ei r l a test 68-page catal og. Univer· 
sa l's normal i nventory includes ove r 2,000,-
000 relays in ap proxim ately 30,000 typ es. 
In most ca ses stock is suffi cient to give 
immedi ate delivery of producti on qua nti­
ti es . Thi s ca talog i s n ot just a li stin g of 
item s ava ilable "on orde r" but it is an in­
di cation of in-st ock items (e ith er as com­
p lete un it s or as rea dy-to-a ssemble com po­
nents) . Average ship m e nt is made within 
48 h ours. W h ere coil s and fram es r equire 
assem bly, or relays require sp ecial testin g 
or adj ustme nt, sh ipm ents are m ad e, w ithin 
one week t o t en days. 

U ni ver sal is completely equippe d to as­
sem ble, a d ju st and thorou ghly t est any type 
o f relay. A per son al interest i s taken in 
eve ry orde r. Thi s intere st is m a intaine d 
as the order is p rocessed and continues 
even after the custom er r eceives the mer­
ch an di se, u n til he m akes sure that it sati s­
fi es his n eed s. A ll m e rc.h andi se i s guaran­
teed , subj ect to custom e rs' insp ection and 
ap p roval and m ay be returned within 10 
d ays for r eplacem en t or credit. Cat alog E 
m ay he obtaine d b y writin g directly t o : 

UNIVERSAL RELAY CORP. 
42 White St., New York, N. Y. 10013 

Telephone: (212) WA 5-6900 

CIRCLE 955 ON READER SERVICE CARD 

USED LAB EQUIPMENT 
HEWLETT PACKARD 

l SO A S cope & 152A D u al t rac e PIU DC 
to 10 M Hz , 20 u sec - 15 s e c / cm s wee p .. $ 

212A P u l se G e n . SOv, SOohm o ut , 20ns rt 
3 00A W a v e ana l y z . 30H z - 16KHz ..... . 
400 BR , VTVM 5H z -6 00KHz, 3 mv-300v . 
400C , VTVM SH z-G OO KH z , l m v -300 v .... 
410A , VTVM, DC , Ohms, AC to 700MHz . 
41 0 BR , VTV M , DC , Ohm s, AC to 700M Hz . 
4 15A SWR a nd N u ll i ndicat or 
430C / 477B RF pw r , lOM Hz- lOGHz .. , .. 
X 3 82A , V ar . A tte nua t or 2GHz-1 2 GHz . 

BERKELEY 
5 44 , I OOKHz coun t e r, lOOKHz x tal , 
5846 D ual p r set counte r . 

FL U K E 
103 VAWmet e r . AC V olts , A mps & W a tts 

GEN E RAL RADIO 
1482E , 148 2H , 1482 L , 1482 P I n d uc t . e a . 
1217A U ni t P u l se r & 1203B p w r S upply 

E G & G 
22 3 6A TWT S cope , 3000 MHz r espon se , 

S ing l e & R e pe t i t ive sweep , camer a .. 
A M PEX 

FR400 D i gi t al T a pe R e c o r der , 7 leve l 
h eads IB M fo r m a t , 3 7112 & 75 ips i n 
r ack w i th con t r ol s. 

BR U SH 
BL262 r e cord e r & 2 BLSSO A mps , 2 

c h :inne l, e l ectric p e ns . 
RUTHERFORD 

B 2 A , dual P ut se G e n t o 1 MHz . . 
TEKTRONI X 

511A S cope , 5Hz t o lOM Hz, 5 i n CRT .. 
513D S cope , DC to 1 8M Hz, S in CRT . 
5 14A Scope. DC t o I OM Hz, 5 i n CRT .... 
5 14AD S c o pe. DC to lO M Hz, S i n CAT . 

4 9 5 . 0 0 
175 .00 
225 .00 

75 .00 
9 0 .00 
95 . 0 0 

125 .00 
75 .00 

135 .00 
150 .00 

250 . 0 0 
145 .00 

195.00 

65 .00 
9 5 .00 

1200.00 

1500.00 

225 .00 

495 .00 

295 .00 
395 .00 
315 .00 
345 .00 

M a ny o t he r s-a ll c hecked ou t a nd w i t h .m.a nual !! · A l l 
Su b j ec t t o P r i o r S ale , 30 D ay Re tu rn P rivd ege 1f n o t 
sat i s fied . All p r ices FOB . 

HARLAND LABS 
1043 F er n , E scondi do , Ca l i f . 92025 

Phon e 714- 746- 1327 

• • • • • t • ... 
RADAR AUTO·TRACK & TELEMETRY ANTENNA PEDESTALS 
3 & 10 CM. SCR 584 AUTOTRACK RADARS. M-33 RADAR 
TPS-10 SEARCH. APS-45 TPS-lOD HT. FINDERS. WX RADARS. 
FPN·3ZGCA. APS· lO APS-158 APS-27 (AMTI) SEARCH ••• 
APN·102 DOPPLER. DOZENS MORE. CARCINOTRONS. PfN'S • 
• 25-.5-1·2·3·6 MEGAWATT PULSE MODULATORS. CAVITIES. 
PULSE TRANSFORMERS. IF STRIPS. WAVEGUIDE. BENDS 
200 MC. 1 KMC. 3 KMC. 6 KMC. 9 KMC. 24 KMC. RF PKGS. 

RADIO RESEARCH INSTRUMENT CO. 
550 STH AVE., NEW YORK 36, N. Y. JU 6-4691 

CIRCLE 957 ON READER SERVICE CARO 
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THE G4 IS A COMPLETELY NEW MECHANICAL CHOPPER 

THE MECHANISM IS NOVEL (A PATENT IS PENDING) 

OPERATION IS UNIFORM FROM 0 TO 1,500 CYCLES 

THE NOISE IS MUCI-', LESS THAN ONE MICROVOLT 

THE OFFSET IS MUCH LESS THAN ONE MICROVOLT 

THE DESIGN IS INHERENTLY OF HIGH RELIABILITY 

THE OPERATING LIFE WILL EXCEED 10,000 HOURS 

THE G 4 IS UNAFFECTED BY SHOCK AND VIBRATION 

SPECIFICATIONS 

CONTACT ACTION : SPOT, BBM TRANSFER TIME: 5° minimum 
CONTACT RATING: 20V lma resistive DWELL TIME: 165° ± 10° 
POWER CONSUMPTION: 200mw max. DISSYMMETRY: 10° maximum 
CONTACTS TO GROUND: 5uuf max. PHASE ANGLE: 75° ± 10° 

... -• 

VIBRATION : MIL STD 2028 Method 204A, 
Cond. 8, maximum contact derangement 7° 

SHOCK : 100 G per Mil Std 2028 Method 
202A, maximum contact derangement 10° 

G4-3 

INSUL. RESIS.: 10 K meg. at 100 voe 
TEMPERATURE: - 65°C to + 125°C 
CASE VOLUME: 0.11 cu. inches 
WEIGHT: 8 grams 

). · I ' ,, > I 
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Japan 

Three-in-one color gun 
The untiring search by Japanese 
color television set makers for 
something better than the shadow­
mask tube seems about to pay off 
with still another sophisticated 
small-screen tube. Sony Corp. has 
well along in development a one­
gun tube it calls the Chromag­
netron . The key idea: a color­
switching yoke that makes a single 
gun act like three. 

For all its merits , the sh adow­
mask tube that prevails in the 
United States has some major 
drawbacks. The mask th at shep­
herds the electron beams from each 
of the three color guns on to th e 
right phosphors blocks out ab ou t 
85% of the electrons. It takes high 
voltages and high currents-high 
power in other words-to get ade­
quate brightness. And usin g one 
gun for each color is a brute-force 
rather than an elegant solution. 

Both Sony and the Yaou Electric 
Co. are already marketing sets with 
tubes that replace th e shadow mask 
with a grid of fine wires . This tech­
nique of landing electrons on the 
right phosphors, called post de­
flection focusing , blocks ou t at 
most 15% of the electron s. The 
concept was fir st advanced b y the 
late Ernes t 0 . Lawrence, b es t 
known for his Nobel-prize-winning 
invention of the cyclo tron . 

On the grid. Elegant as the Law­
rence concept is , it's diffi cult to put 
into practice. F abricating wire 
grids that line up exactly with ver­
tical phosphor color stripes on the 
tube is tri cky. What's more, for a 
single-gun tube, two grids in sulated 
from one another are needed. 
That's b ecause the difference in po­
tential b etween alternate wires has 
to be reversed to deflect the elec­
trons left or right to land on the 
correct phosphors; with no poten­
tial difference between wires, the 

electrons pass s traight through to 
hit the third color. 

The Kobe Kogyo Corp. produces 
a 7%-inch one-gun tube for the 
Yaou portable set [Electronics, May 
31, 1965, p. 81] but there isn't mu ch 
chance th at Kobe can make the 
tube much larger. Even if Kobe or 
someone else could pull off the fea t, 
a set maker who tried to use a large 
single-gun tube wou ld run into 
trouble with spurious rad iation. For 
adequate resolution, dot-sequ ential 
operation would be required; th e 
color-switching grid would h ave to 
be switched at a frequency of 3.58 
megahertz (megacycles per second) 
so the beam would hit every phos­
phor stripe as it sweeps across a 
line. For small sets, low-frequency 
line sequential operation-scanning 
lines with just one color at a tirne­
is sa tisfactory. 

For its part, Sony has in produ c­
tion a 19-inch, three-gun tube with 
a post deflection fo cusin g grid. 
Fabricating the grid for this tube­
called the Chrornatron-is rela­
tively easy. All the wires operate a t 
the same potential, so th ey can be 
welded to a rigid metal fram e. 

Troubles. Sony, however, ran 
into trouble wh en it tried to de­
velop a mass-production method 
to turn out insulated color-switch­
ing grids for a one-gun Chroma-

tron. Along with the difficulty of 
anchoring and at the same time in ­

sulating the wires by embedding 
th em in a glass frit on a metal 
frame, Sony had to contend with a 
grid pitch twice as fin e as used for 
the three-gu n Chrornatron . The 
one-gun Chromatron uses green 
stripes half as wide as the red and 
blue s tripes, and one set of grid 
wires must b e located in front of 
th e half-width stripes. 

Angles. The company hit on the 
Chromagnetron configura tion of a 
one-gun tube an d a single grid after 
Sony realized a landing compensa­
tion device it h ad developed for 
the three-gun Chrornatron could 
shift th e electron b eam for each 
color. To the grid, the effect is the 
same as if the b eam origina'<>d 
from three different guns operat,., b ) 
in SiJ ccess ion. 

The effec t is obtained by feeding 
a s tep curren t to a horizontal yoke 
near the gun and a second step cur­
rent in opposite phase to th e deflec­
tion yoke. This changes th e angle 
of the b eam successively for b lue, 
green and red phosphor strips. The 
same result could b e obtained with 
the color and convergence yoke lo­
cated between the deflection yoke 
and th e grid. This would simplify 
the dynamic convergence circuitry, 
hut moun tin g the yoke would be 

COLO R AND 
CONVERGENCE 
YOKE 

VERTICAL POST 
DEFLECT ION 
FOCUS ING GRID 

COLOR 
TV 
SIG NAL 

SYNC 

15 ,750 hz 

TWIST 
CORRECTION 
COIL 

Color-switching by yoke near elect ron gun is key to operat ion of 
Chromagnet ron, one-gun colo r tv tu be Sony Corp. is develop ing . 

B VERTICAL 
G COLOR 
R STRIPS 
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more difficult in that case. 
Inherently, operating a single 

gun in this fashion doesn ' t give as 
much brightness as three guns do. 
But Sony says there's enough room 
in the neck of the tube for a much 
larger gun that will make the dis­
play almost as bright as that of a 
three-gun tube. 

Sony is developing a 12-inch 
tube using this concept. ' Vith color 
signals to the electron gun gated 
at horizontal sweep frequency, a 
line sequential display suitable for 
monitors in a closed-circuit enter­
tainment system for aircraft can b e 
made with little trouble. Th e tube 
also could b e used for small-tube 
portable tv receivers. 

The Chromagnetron concept, 
however, probably won't lead to a 
tube for large receivers. At the 3.58 
Mhz color switching fr equ ency re­
quired for dot-sequential operation, 
the large yokes would radiate too 
much interference. 

On-time transistor 

For some six years, the Bulova 
vVatch Co. with its Accutron has 
had the "electronic" wristwatch 
market in the United States all to 
itself. Now Bulova will have to 
watch out-competition is on the 
horizon. 

The Citizen Watch Co., a Jap­
anese firm , plans to launch its XS 
electronic wrist\.vatch in Japan this 
spring; la ter it will move into ex­
port markets. Company officials 
h aven't yet decided how to handle 
marketing in the U.S. Ironically, 
Citizen supplies. conventional watch 
movements to Bulova for sale in the 
U.S. 

Like Bulova's Accutron, Citizen's 
XS uses a transis tor circuit (neither 
watch is fully electroni c), but th ere 
the resemblan ce ends. In the Accu­
tron, a transis tor-controlled elec tro­
magnetic tuning fork replaces the 
balance wheel and hairspring of a 
conventional watch movement. The 
XS, by contrast, uses a tran sistor­
ized drive circuit to power a bal­
ance-wheel pendulum assembly. 

Sandwiched coil. Basic oscilla­
tion in the XS comes from a balance 
wheel with a hairspring; its period 
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Transistor circuit drives balance·wheel assembly in Japanese "electronic" 
wristwatch . Periodic signal voltage develops in pickup coi l as magnets 
on balance wheels sweep back and forth . Amplified by transistor, signal 
is fed back t o drive coil to power th e ba lance whee l coupled t o escapement. 

is 0.4 second. Below it lies a second 
balance wheel-without a hair­
spring-that drives a detached­
lever escapement coupled to the 
gear train for the second, minute, 
and hour bands. Both balance 
wheels have platinum-cobalt per­
manent magnents fixed on them . 
Sandwiched between the wheels is 
a flat two-coil assembly. 

One coil picks up a periodic volt­
age signal as the balance wheel 
assembly magnets oscillate back 
and forth over it. The signal is 
amplified by the transistor circuit 
and feel to th e second coil to drive 
the pendulum assembly. Power 
source for th e watch is a 1.5-volt 
silver cell , supplied by the Union 
Carbide Corp.; the cell lasts about 
a year. 

As in a conventional movement, 
the hairspring of the XS balance­
wh eel assembly can be adjusted to 
correct for fast or slow running; a 
variable resistor in the transistor 
circuit matches it to changed hair­
spring settings. The stem of the 
watch actuates a switch in the 
power-cell circuit so the watch can 
be stopped if des ired. 

Priced to sell. Citizen plans to 
produ ce one thousand XS's monthly 
at the outset and will sell them on 
the Japanese market for just under 
$89. By comparison, Accuh·on prices 
in the U.S. start at $125. When 
Citizen does tackle the U.S. market 
it will move into lush territory-

Bulova has sold over a half-million 
Accutrons in the last six years. 

But both Bulova and Citizen face 
a long-range threa t from Swiss 
watchmakers, fi ercely jealous of 
their repu ta ti on as world leaders in 
precision timepieces. The Swiss 
Federation of Clock and 'i\Tatch 
Manufactu rers has mounted a well­
finan ced effort to develop an all­
elec tronic watch at its research 
center near Neuchatel. 

Great Britain 

Thin lines 

The upsurge of interes t in th in-film 
integrated circuits in Grea t Britain 
has touched off a scramble among 
some researchers to see who can 
scribe the fin es t lines th e fastest. 
D eposited resis tors and capaci tors 
in thin-film circuits have to be 
scribed to adjust their valu es; the 
race is on to develop optimum pro­
duction methods to do the job. Al­
ready, both government and elec­
tronics company laboratories have 
come up with improved scribing 
techniques using sparks , elec tron 
beams or lasers. 

Sparks. Standard Telephones and 
Cables Ltd., an affiliate of the In­
ternational Telephon e & Telegraph 
Corp., appears to be the leader with 
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spark engraving. In its \Ves t En­
gland plant, STC adjusts resis tors 
and hmes inductances in thin-film 
circuits by engraving them with 
sparks. Cutting speeds range up to 
0.4 inches per second, with line 
widths as thin as 0.002 inch. Even 
thinner lines are possible, STC 
says, with specially shaped tips on 
the engraving probe or by opera t­
ing the probe in a dielectri c fluid. 
The dielectric cuts widths down to 
around 0.0004 inch. 

To keep line-width to line-depth 
ratio high, STC keeps energy levels 
in the spark low. Penetration of the 
evaporated film is thus held as low 
as a few thousand angstrom s for a 
width-depth ratio as high as 20 to 1. 
The spark source is a direct-cur­
rent supply that charges a small 
capacitor through a high res ist­
ance; th at way, discharge current 
is limited and the £Im doesn't over­
heat when it's engraved. Typical 
values used b y STC are a 40-volt 
circuit with a capacitor of 100 pico­
farads charged through a series re­
sistance of 1 megohm. 

Along with the b enefits , low 
sparks levels bring a problem-how 
to maintain gaps small enough so 
the spark will form. STC solved the 
problem by mounting the probe on 
a piezoelectric transducer. Ener­
gized a t IO-kilohertz (kilocycles per 
second) frequency, the transducer 
vibrates the prob e wi th a travel of 
about 0.001 inch . 

Electron beam. Another way to 
scribe fine lines is by an electron 
beam , a technique used on a pro­
duction-line basis with computer 
control in the United States bv 
H amilton Standard Div. of th~ 
United Aircraft Corp. Britain's 
Royal Radar Establishment, how­
ever, has plans for a twist on the 
usual technique. Instead of a high­
voltage, short-focus b eam with ac­
celerating voltages of 90 kilovolts 
or higher, RRE is developing a low­
voltage (30 kilovolts) machine that 
operates as a high-resolution ca­
thode ray tube. 

RRE admits its low-voltage sys­
tem has inherently lower resolution 
than a high-voltage electron b eam 
machine. But there are advantages, 
RRE claims. A large scan area-up 
to 3 inch es by 3 inches-is possible. 
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The Hamilton Standard equipment, 
by comparison, precisely scans 
areas only up to 0.2 inch square. 
Further, RRE says its design per­
mits faster pumping and eliminates 
mechanical adjustments. And the 
low-voltage machin e could be pro­
grammed for au tomatic operation 
as is Hamilton Standard's . 

In an experimental unit built to 
machine thin £!ms, RRE has scribed 
aluminum and nickel-chrome films 
with beam currents of 25 micro­
amperes. Line width is about 0.001 
inch, with minimum spacing b e­
tween lines in the same order. 

The unit has a conventional ca­
thode-ray-tube gun mounted at one 
end of a long glass tub e that flares 
out at the lower end. Sealed to the 
flared-out end is a conventional 
work chamber and vacuum pump­
ing system. Three sets of coils con­
trol the beam. One pair aligns the 
beam, a second pair focuses it and 
corrects astigmatism, the third pair 
deflects the b eam to obtain the de­
sired scribing patterns. 

Laser. Another government es tab­
lishment, the Services Electronics 
Research Laboratory, wants to elim­
inate the need to scribe thin £!ms 
in a vacuum. So SERL has devel­
oped an experimental sys tem, built 
around a pulsed h elium-neon laser, 
that can machine work pieces in air 
or through glass . 

The gas laser develops about 200 
wat ts peak power in 0.25 micro­
second pulses . Th e radiation is in­
frared, most of it at a wavelength 
of 1.153 x 10-6 meters. Used with a 
lens of I-inch fo cal length , the laser 
sys tem has po·wer of 60 megawatts 
per square centimeter at the focus. 
The lines scribed have widths b e­
tween 0.0002 and 0.0004 inch. 

Germany 

On top 
In most West German cities, tele­
vision towers are familiar land­
marks , skyline symbols of the 
booming consumer electronics in­
dustry. In divided Berlin, however, 
they have become weapons for the 
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political jousting that pits commu­
nist East Germans against capital­
ist \Ves t Germans. 

It now looks as if the East Ger­
mans will come out on top in the 
tower tussle and stay there for a 
long time. They have started con­
struction on a concrete tv tower 
that will soar to 1,181 feet-·about 
125 feet higher than the Eiffel 
Tower, currently the talles t struc­
ture in W es tern Europe. H igh as 
it will be, though, the East Berlin 
tower will be dwarfed b y th e 1,700-
foot prestressed concrete tower 
under way in Moscow. 

While the East Berliners build, 
·w est Berlin broadcasting officials 
are fretting. They're itching to 
match their rivals' skyward push 
but haven' t b een able to get per­
miss ion from the occupying pow­
ers-the United States, France an d 
Great Britain-to build high -rise 
projects. Occupation authorities 
claim a tall tower in \Ves t Berlin 
would b e hazardous to air traffic. 

Nice timing. ·workers brigades 
are rushing to complete the East 
Berlin tower in the Alexanderplatz 
by August of next year. An eye­
catching tower dominating the Ber­
lin skyline then would offset the 
propaganda effect of the start-up 
of color tv broadcasting by the 
\Vest Germans. The broadcas ts wiH 
begin durin g the W est Berlin radio, 
tv and phonograph exposition 
scheduled for la te summer 1967. 

The East Berlin tower will rise 
out of a 394-foot diameter base 
to a heigl1t of 656 fee t. At that 
level will b e the 105-foot b ase di­
ameter of a cone. Eight floors in 
the cone will house broadcast 
equipment and vvork spaces for 
operating personnel. Above the 
cone, nine platform s will b e canti­
livered out from the shaft that 
brings the tower to its full height 
of 1,181 feet. The platforms will 
carry parabolic reflectors to b eam 
broadcas ts into every corner of the 
city and out to border areas in 
W est Germany 85 miles away. 

Hoping. Now that the East Ger­
mans have started to put up their 
tall tower, \!Vest German officials 
hope they'll be able to wangle per­
mission to build a higher antenna 
than the 794-foot steel mast they 
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now have. ·with a 100-kilowatt 
transmitter, their tv broadcas ts cur­
rently cover an area ex tending out 
60 miles into the E as t German 
territory surrounding the W es t Ber­
lin enclave. 

"What we want is a concrete 
tower that will enable us to trans­
mit deeper in to E as t Germany," 
says W erner Goldberg, director of 
W est Berlin's Fernsehturm GmbH, 
the television tower subsidiary of 
Radio F ree Berlin. With a higher 
tower, Goldberg fi gures, the propa­
ganda benefits of W es t German tv 
broadcasts could b e extended to 
heavily populated areas around 
Leipzig and Dresden to the south, 
and to the Baltic coas tal town s to 
the North . 

An argument like that should get 
a sympathetic hearing from "''est 
Berlin occupation authorities, espe­
cially since the air-safety objection 
no longer is valid with a high 
tower now going up in Eas t Berlin . 
Goldberg already has some poss i­
ble projects in mind. One of the 
most recent calls for three 988-
foot high concrete tubes with ele­
vators running inside. A glassed-in 
observation sphere would be slung 
b etween the tubes near the top. 

France 

Changing exchanges 

The government-run French tele­
phone network plans to turn to elec­
tronic switchin g to ease the s train 
on the sorely overtaxed exchanges 
in the Paris area. 

Phone offi cials said, at a recent 
intern ational conference of elec­
tronic switching experts, that a 
first computer-run switching center 
would be installed in the French 
capital by la te 1968. Mos t likely 
the sys tem will be a hybrid. It will 
be compu ter controlled but line 
crosspoints will b e switched by 
reed relays. 

At its Lannion facility in North ­
ern Brittany, the French pos toffi ce 
department's research lab oratory, 
Centre National d 'Etudes de Tele­
communica tions (CNET), has been 
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looking into three different kinds of 
switching systems for telephone ex­
ch anges. In a program named Aris ­
tote, C1 ET has developed a 1,000-
subscriber proto type exchange th at 
uses pairs of transis tors for the 
crosspoints. Concurrently, CNET 
developed Socrate, which has elec­
tronic program control but works 
vvith electromechanical crosspoints. 
Lates t and mos t advanced is the 
Pla ton time-division system [Elec­
tronics, Nov. 16, 1964, p. 176] . 

Leading cand idate. The exchange 
th at Paris will get late in 1968 is 
called Pericles , almos t certainly will 
be based on reed-relay experiments 
carried out as par t of the Socrate 
development. Mos t likely can di­
date is the Ar temis exchange, now 
well along in development at Le 
Materiel Telephonique, an affili a te 
of the International Telephone & 
Telegraph Corp. L~T will have an 
800-line pro totype in service at its 
plant on the ou tskirts of Paris early 
next year. 

The Artemis exchange differs in 
an important respect from the elec­
tronic switch ing sys tem the Bell 
Sys tem has in full-Hedged service 
on 7,000 lines in Saccasunna, N. J. 
and 4,000 lines in Chase, Md. [Elec­
tronics, Oct. 19, 1964, p. 72]. Bell's 
sys tem uses electrical latching, 
LMT's magnetic latching. 

Open and closed. In the Artemis 
exchange, a crosspoint consists of 
three reed relays . Two of them 
switch the phone lines; the third is 
scanned by the control circui ts to 
determine if the crosspoint is occu­
pied or free. Once a cross point is 
switched closed by a pulse to the 
electromagnets that actuate the 
reeds, it latches magnetically and 
remains closed without a holding 
current. It stays closed un til a pul se 
to open it is transm itted. Along 
with the savin g in current consump­
tion, the magnetic latchin g circuit 
has th e advantage of eliminating 
the need for a decoupling diode a t 
each crosspoint. 

Control fu nctions in the Artemis 
exchange are handled by a com­
puter developed by C TET fo r elec­
tronic switching sys tems. The com­
puter has a emipermanent core 
memory to store the bas ic control 
program and a temporary memory 

to s tore data while calls are 
switched. Both these memories 
have a capacity of 4,096 words of 
32 bits. A drum memory with a 
16,000-word, 32-bit capaci ty s tores 
the subscriber numbers for th e ex­
change and records of subscriber's 
accounts. 

Switzerland 

Bulls' eyes 

An added occupational hazard is 
threa tening burglars who practice 
their profess ion in Switzerland. Po­
lice forces in Zurich and some 
smaller Swiss ci ties soon will start 
tes ting an infrared scope th at le ts 
its user see a t n ight. 

Th e battery-powered scope looks 
like an oversized pis tol and weighs 
about a pound. I t can be held to the 
eye with one hand and needs no fo­
cusing. The lens, an integral part 
of the scope, has an angle between 
tha t of a normal camera lens and a 
wide-angle lens. vVi th an in frared 
sp otligh t moun ted on the pa trol 
car to "illuminate" night prowlers, 
police can pick them out in the 
dark a t ranges over 300 yards. 

Albiswerk A.G. of Zurich built 
the device around a 1112-inch diam­
eter infrared image converter tube 
it developed. The tube has a reso­
lution of 650 lines per inch and a 
single image-converter stage. The 
accelera tion voltage, higher th an 
10,000 volts, is developed in a tran­
sis tor converter. Albiswerk says 
th e im age obtained is sharper th an 
a television im age. 

The Swiss infrared scope differs 
in major respects from simi lar 
viewers produced in the Uni ted 
Sta tes for police work The U. S. 
models have built-in illuminators. 
Thi s is an advantage when a po­
liceman has to leave his pa trol car 
stalk a suspect a t night. 

On th e oth er hand, th e Swiss sys­
tem based on a powerful infrared 
sp otlight mounted on the patrol car 
has grea ter range. Ran ge depends 
on the infrared illumination of th e 
person or object viewed. And a 
scope w ithout an in corpora ted il­
lumin ator, obviously, is cheaper. 
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