
People and things 

Drasco Jovanovic 

On people 

/ *t the December meeting of the 
% £ / ? / V Council, Jean Teillac was re­

elected President with Paul Levaux 
and Gunther Lehr re-elected Vice-
Presidents. Karl Nielsen becomes 
Chairman of the Finance Committee 
in succession to M. Gigliarelli Fiumi. 
Godfrey Stafford remains as Chair­
man of the Scientific Policy Commit­
tee and Ingmar Bergstrôm has been 
elected as a new member. Within 
CERN, the appointment of Fritz 
Ferger as Leader of the Intersecting 
Storage Rings Division has been 
extended for one year from 1 July. 
Giorgio Bellettini has succeeded 
Jean Perez-y-Jorba as Chairman of 
the ISR Experiments Committee. 

A new Division has been set up 
for the ISABELLE project at Brook­
haven. Called Magnet Construction 
and under the leadership of 

WilliJentschke 

Edward Bleser, it has responsibility 
for the design and construction of 
the superconducting magnets for 
the storage rings. Mark Barton re­
mains head of the Accelerator Divi­
sion with responsibility for all other 
technical aspects of the machine. 
Kjell Johnsen, on leave from CERN, 
is acting as Deputy Project Head, 
assisting Jim Sanford. 

On 20 December a ceremony was 
held at CERN in memory of Lew 
Ko war ski. Jules Guéron, Charles 
Peyrou, Denis de Rougemont and 
Jean-Albert Mussard recalled differ­
ent aspects of the career and per­
sonality of this remarkable man. 

At Fermilab, Norman Ramsey has 
been elected President of Universi­
ties Research Association following 
the sad death of Milt White. The 
Physics Department at the Labora­
tory has been separated out from 

the Research Division. Drasco Jova­
novic has been appointed Chairman 
of the Department with Tom Nash 
as Deputy. Shigeki Mori succeeds 
Tom Kirk as Head of the Neutrino 
Department and Marvin Johnson 
will head the Research Services. 

On 4 February a ceremony was held 
at the DESY Laboratory to mark 
the honorary award of Professor 
Emeritus to Willi Jentschke by the 
University of Hamburg. Wilhelm 
Watcher and Karl Strauch were the 
main speakers at the ceremony. 

Herman Feshbach from MIT be­
came President of the American 
Physical Society in January. He is 
well known for his theoretical work 
in nuclear physics. He is a member 
of the National Academy of 
Sciences, the Nuclear Physics Com­
mission of IUPAP and the Board 
of Trustees of AU I. 

The 1980 Dannie Heinemann prize 
for Mathematical Physics has been 
awarded to James Glim of Rocke­
feller and Arthur Jaffe of Harvard 
for their contributions to quantum 
field theory. 

New computer for CERN 

Now arrived at CERN is a new Con­
trol Data Corporation (CDC) Cyber 
170 Model 720 computer, which 
will soon replace a CDC 6400 ma­
chine as one of the two front-end 
processors for the main 7600 com­
puter. The second front-end proces­
sor is a CDC 6500. 

Records 

In December, both 'big machines' 
broke records for intensity of accel­
erated beam. The Fermilab main 
ring went to 2.562 x 1013 protons 
at 400 GeV (beating 2.528x10J3 



1979 Nobel Prizewinner Sheldon Glashow 
caught in an apprehensive mood in a recent 
visit to CERN. 

(Photo CERN 301.12.79) 

achieved in 1977). Its record at 
350 GeV is 3.703 x 1013 set in Feb­
ruary 1979. The CERN SPS, thanks 
to magnificent performance from 
the PS, which supplies it with parti­
cles, reached 2.58 x 1013 protons 
at 200 GeV, but more is expected 
with the implementation of the In­
tensity Improvement Programme. 

Conferences 

From 17-24 March a Europhysics 
Study Conference on the Unification 
of Fundamental Interactions is being 
held at Erice in Sicily. It will cover 
present thinking on unified field 
theories with emphasis on schemes 
to unify the strong, electromagnetic 
and weak interactions and super-
unification schemes to pull in grav­
ity also. J. Ellis, S. Ferrara and 
P. Van Nieuwenhuizen are Confer­
ence Organizers. 

The SecondNovosibirsk/SLAC Con­
ference on Storage Ring Instrumen­
tation is taking place at the Stanford 
Linear Accelerator Center from 
5-11 March. It will cover the latest 
developments in storage ring detec­
tor construction and performance. 
Pier Oddone at SLAC is Program 
Chairman. 

An International Conference on 
Experimentation at LEP will be held 
at the University of Uppsala in 
Sweden from 16-20 June. It will 
review experimental techniques 
relevant to the proposed high en­
ergy electron-positron ring. It is 
planned that CERN will take this 
opportunity to initiate a LEP detec­
tor development programme by 
offering some technical and finan­
cial assistance to those people who 
wish to work on new and interesting 
detector developments. It is there­
fore important that all novel ideas, 
no matter how preliminary, be pre­
sented in the poster sessions of 
the Conference. Tord Ekelôf at 
CERN is Scientific Secretary. Ses­
sions will cover particle identifica­
tion, calorimetry, track chamber 
spectrometers, data handling, future 
developments and LEP detector set­
ups. 

On 2-13 July an A dvanced Studies 
Institute on the Techniques and 
Concepts of High Energy Physics 
will be held at St. Croix in the Virgin 
Islands. The organization of the 
Institute involves NATO, the US 
Department of Energy, Fermilab 
and the University of Rochester. It 
is designed for advanced graduate 
students and recent Ph.D. experi­
mentalists. Further information from 
Tom Ferbel Fermilab, Mail Station 
888, P.O. Box 500, Batavia, Illinois 
60510. 

On 28-31 May an International 
Symposium on the History of Parti­
cle Physics will be held at Fermilab 
covering elementary particles, cos­
mic rays and quantum field theory 
in the 1930s and 40s prior to the 
era of the great accelerators. An 
eminent gathering of physicists and 
historians will be present. Further 
information from L. Hoddeson, 
Fermilab, Mail Station 109, P.O. 
Box 500, Batavia, Illinois 60510. 

On 11-15 August the Second Inter­
national Topical Meeting on Muon 
Spin Rotation will be held at the 
University of British Columbia, Van­
couver. Further information can be 
obtained from J.H. Brewer at 
TRIUMF. 

The Proceedings of the International 
Conference on High Energy Physics 
organized by the European Physical 
Society in Geneva, Switzerland, 
from 27 June to 4 July 1979, are 
now available on order from Mrs. 
J. Lef/ey, Scientific Information 
Service, CERN, 1211 Geneva 23, 
Switzerland, price 30 Swiss francs 
for the two volumes, post free. 

SLAC Single Pass Collider 

It has been decided at the Stanford 
Linear Accelerator Center to put 
money into research and develop­
ment for the Single Pass Collider 
Project (see December 1979 issue, 
page 404). The aim is to achieve 
50 GeV colliding electron-positron 
beams with modest luminosity in 
a system capable of rapid construc­
tion at comparatively low cost. It 
is hoped to present a proposal to 
the Department of Energy in the 
next few months and the most rapid 
construction schedule envisages 
colliding beams by 1984. 



LeCroy 
RESEARCH SYSTEMS SA W 

is expanding in 

SALES 
and can offer you a challenging position if you are: 
— Experienced in High Energy Physics. 
— Familiar w i th both, CAMAC and NI M standards. 
— Fluent either in French or in English w i th a thor­

ough knowledge of the other language, German 
would be an asset. 

— Swiss nationality or in possession of a valid work­
ing permit. 

Previous experience in Sales wi l l be preferred. 

W e do offer: 

— Young and dynamic environment. 
— Social benefits. 
— Compensation commensurate w i th knowledge 

and experience. 

Please submit us your offer including a handwri t ten 
curriculum vitae. 

EUROPEAN PRODUCTS DIVISION 
AVENUE LOUIS-CASAI 81 

1216 COINTRIN-GENÈVE SUISSE 

ORGANISATION EUROPÉENNE 
POUR LA RECHERCHE NUCLÉAIRE 
EUROPEAN ORGANIZATION 
FOR NUCLEAR RESEARCH 

A job 
in Geneva 

C E R N has, and wil l have, some openings for young engi­
neers w i th qualif ications in electrical or electronics engi­
neering, in applied physics or in computer science. Preference 
wil l be given to candidates w i th only a few years experience, 
on-the-job training being provided by the organization. 

In particular, we are looking for candidates wi th some expe­
rience in, or an inclination for, control engineering, either on 
the software or the hardware side, analog and /o r digital 
electronics, power engineering, RF techniques, etc. 

Fields of activities are: development, operation, maintenance 
and modif ication of our large research facilities, they offer 
challenging tasks in the forefront of technology, in a s t imu­
lating atmosphere, and w i th satisfying employment condi­
tions. 

Good knowledge of English or French is a must, some 
knowledge of the other language would be an advantage. 

Wr i te for an application form mentioning réf. ING-80-1 to 

Leader, Personnel Division, 
C E R N , 
C H - 1 2 1 1 - G E N E V A 2 3 . 

Deutsches 
Elektronen-
Synchrotron DESY 
Hamburg 

has a pos i t i on avai lab le 

for a Ph.D.-physicist for work in accelerator physics. 

The m a i n sub jec t is b e a m op t i cs , i.e. t heo re t i ca l and expe r imen ta l 

i nves t iga t ions of t h e phys ics of par t i c le t ra jec to r i es inc lud ing n o n ­

l inear cor rec t ions , in acce le ra to rs and s to rage r ings. 

Exper ience w i t h c o m p l e x c o m p u t e r p r o g r a m s (For t ran IV) is requ i ­

red, e .g . fo r t he d e v e l o p m e n t of o p t i m i z a t i o n rou t ines fo r op t i cs 

w i t h preset p roper t ies . 

Re levant exper ience at f o re i gn i ns t i t u tes is des i red . 

Sa lary and socia l serv ices are equ iva len t t o t h e cond i t i ons of 
publ ic adm in i s t ra t i on in Ge rmany . 

W r i t t e n app l i ca t ion inc lud ing c u r r i c u l u m v i tae , ind ica t ion of 

ear l iest poss ib le avai lab i l i ty , and re ferences, are t o be adressed t o 

the Persona lab te i lung, 

DEUTSCHES ELEKTRONEN-SYNCHROTRON DESY 
Notkes t rasse 8 5 , D 2 0 0 0 H a m b u r g 5 2 , W e s t e r n G e r m a n y 



We called upon the 
elements to help cool 
the BK496 Ignitron. 

Water! 
We were developing ignitrons at 

Lincoln for capacitor discharge 
applications with a very large switching 
capability. The problem was, how to 
keep them cool. 

Well, despite existing systems, we 
realised we'd have to develop our own. 

The result is the unique water 
cooling system in use on EEV ignitrons, |j 
and a further result is the high level of Jj? 
acceptability these tubes have won. 

For example, they are playing 
a major role at the One-Mega-Joule 
Test Facility at Culham Laboratory. 

The system uses a graded 
copper coil which provides maxi­
mum cooling at exactly the right 

point on the valve. Getting water to the 
right place at the right time, guarantees 
freedom from hot spots and sludge-free, 
efficient cooling. 

The BK496 has an extra large getter 
which can be reactivated at any time, 
resulting in a near-perfect indefinite 
vacuum, two long-life ignitors, a firing 
time of less than a microsecond and 
high voltage hold-off capability. 

The combination of high-
technology with practicality that led 
to the BK496 design is typical of the 
radical thinking of EEV Engineers. 

So is the maturity of judge­
ment born of over 30 years in 
this field. 

Find out more by getting in touch with us at Lincoln. 
Telephone Lincoln (0522) 26352 or write to us at 

Carholme Road, Lincoln, LN11SF, England. 

E E V 
ENGLISH ELECTRIC VALVE CO LTD, CHELMSFORD, ESSEX CM1 2QU, ENGLAND. TEL (0245) 61777. TELEX 99103. GRAMS ENELECTICO CHELMSFORD 

A MEMBER OF THE GEC GROUP 



For fusion: use the switch tube 
from 
Brown Boveri B B C 

CQK 200-4 
Made in Switzerland 

Hr.004 

^ S ing le t u b e fo r h i g h vo l t age / p o w e r s w i t c h a n d 
regu la to r se rv i ce . P e r f o r m a n c e d a t a i n c l u d e : 
3 0 s e c p u l s e of 100 A c u r r e n t a n d 1000 k W a n o d e 
d i s s i p a t i o n f o l l o w e d b y ho ld -o f f vo l tages of u p t o 
150 kV. 

De l i ve red fo r t h e MFTF S y s t e m at L i ve rmore a n d 
p l a n n e d fo r severa l E u r o p e a n p ro jec t s , as a 
c o m p l e t e uni t i n c l u d i n g t u b e , a c c e s s o r i e s a n d 
SFq h o o d . 

For fu l l d e t a i l s o n t h e B r o w n Bover i s w i t c h t u b e 
t e c h n o l o g y w r i t e t o D e p a r t m e n t EKR-V, 

BBC 
BROWN BOVERI 
B B C B r o w n , Bover i & C o m p a n y , L i m i t e d 
C H - 5 4 0 1 B a d e n / S w i t z e r l a n d 



DESY 
Deutsches Elektronen-

Synchrotron 
in H a m b u r g 

Due to change in the experimental program, the fo l lowing 
equipment is available for disposal - subject to prior sale -

1 1 high pressure C e r e n k o v counters, 

v o l u m e 7 0 to 6 0 0 I 

1 compressor a n d storage uni t for 

Freon R 1 3 (Cerenkov) . 

For information please contact: 

DESY D-2000 Hamburg 52 
Notkestrasse 8 5 
Mr.A.Krolzig 
Tel . : 0 4 0 / 8 9 69 8 3 5 0 

LSM1®und Floppies 
in einem Gehause 

» si 

m Kompaktes Gehâuse 19"BX10.5"HX21'T 
• Single oder Double Sided, Single oder 
Double Density Floppies • Àusserst rascher 
Datentransfer • Backplane fur LSI-11-Karten 
vorhanden: 14 Dual- oder 7 Quad-Boards • 
Kompatibilitàt mit IBM 3740, IBM 2/2D, DEC 
RX01®# Power Supply eingebaut • Vernunf-
tige Lieferfristen 
®Markenzeichen von Digital Equipment 

Bellikonerstrasse 218 
CH-8968 Mutschellen 

Tel. 057 5 46 55 Telex 54070 

Av. Louis Casai 81 | 
CH-1216 Genève 
Tél. 022 98 78 ] 

POLYRADIAMETER 

MIP10 
MEASURER 

MCB1 

• 4 R A N G E S : 10,100,1 000, 10 000 c s _ 1 

• 5 P R O B E S : • 3 R A N G E S : o to 1 000 cs 1 

• SMIBM : Soft p from 30 KeV • Battery life : 40 h with batteries or 

• SMIBG : P from 250 KeV • accumulator set • R ® R Y „ w 5 

* from 10 KeV . light : 2,1 kg • | t h r e s h o l d ^ KeV „ 

• SMIG : Z from 30 KeV • outputs : scaler • , B A J T E R Y S 

• S M I X : X f r o m 5 KeV • printer • light : 0,320 kg ^ 

• SMIA ^eff iciency 40 % ( 2 3 9 P u ) £ 

^ I Commercial office : Head office : 

| " 1 " 9 p H E l I I V 1 7 - m e P a u l B e r t Z l L a Vallée du Parc 
I I D I U E U À 92120 MONTROUGE (FRANCE) 37600 LOCHES (FRANCE) 

Tél. .655.24.29 Tél. : (47) 59.32.32. - Télex : 750 808 F j 



Ultra-sensit ive c a m e r a t u b e s 
for sc ient i f ic appl icat ions. 

THOMSON-CSF offers, ex-stock, Nocticon® and Super-
noct icon® c a m e r a tubes ( respect ive ly SIT and ISIT 
gener ic types) w i th input pho toca thode d iameters of 
either 16 m m or 2 5 m m . The intensif ier sect ion of the 
Supernoc t i con may be ga ted or may have a n o n ­
s tandard spect ra l sensit iv i ty ( red- or b lue -ex tended , 
for examp le ) . These tubes , w h i c h permi t convent iona l 
low-l ight te lev is ion techn iques to be used at scene 
i l luminat ions of d o w n to 10~ 5 lux, are ideal for many 
scient i f ic app l ica t ions : 
• p ick ing up the weak , ins tantaneous images f rom 
f lash rad iograph ic sys tems, 

• h igh s p e e d c ine for obse rv ing rapidely evo lv ing phe ­
n o m e n a (even t h o u g h the total l ight may be h igh, the 
p h o t o n s / s e c o n d may be low), 

• pho ton coun t ing in as t ronomy and nuclear sc ience , 

• observat ion of ionisat ion c h a m b e r s , 

• X-ray spec t roscopy , 

• tomography . 

Our t e a m of camera - t ube specia l is ts is at your d isposa l 
to d i scuss these or any other scient i f ic appl icat ions 
that interest you . 

THOMSON-CSF 
THOMSON-CSF DIVISION TUBES ÉLECTRONIQUES 

38, RUE VAUTHIER / 92100 BOULOGNE-BILLANCOURT / FRANCE / TÉL. : (33.1) 604.81.75 

BRAZIL - THOMSON-CSF COMPONENTES DO BRASIL LTD A 
CP. : 4854 / BROOKLIN / SAO PAULO / TEL. : (55.11) 61 64 83 
GERMANY - THOMSON-CSF ELEKTRONENRÔHREN 
LEERBACHSTR. 58 / 6000 FRANKFURT AM MAIN. 1 
TEL. : (49.611) 71 72 81 
ITALY - THOMSON-CSF TUBI ELETTRONICI SRL 
VIALE DEGLI AMMIRAGLI 71 /1 - 00136 ROMA 
TEL. : (39.6) 63814 58 
JAPAN - THOMSON-CSF JAPAN K.K. / TBR BUILDING 
KOJIMACHI 5-7/ CHIYODA-KU / TOKYO IT 102 
TEL. : (81.3) 264 63 41 

SPAIN - THOMSON-CSF COMPONENTES Y TUBOS S.A. 
CALLE ALMAGRO 3 / MADRID 4 / TEL. : (34.1) 419 88 42 
SWEDEN - THOMSON-CSF KOMPONENTER & ELEKTRONRÔR AB 
BOX 27080 / S 10251 STOCKHOLM 27 / TEL. : (46.8) 225815 
UNITED KINGDOM - THOMSON-CSF COMPONENTS AND MATERIALS LTD 
RINGWAY HOUSE / BELL ROAD / BASINGSTOKE RG24 OQG 
TEL. : (44.256) 29155 
USA - THOMSON-CSF ELECTRON TUBES 
750 BLOOMFIELD AVENUE / CLIFTON NJ 07015 
TEL. : (1.201) 77910 04 
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<3ES> b e n s o n - v a r i a n 

EUROPE'S NUMBER ONE COMPUTER DRAFTING 

Automatic Drafting Machines 
< Drum Plotters 

• extensive machine programm 
• microcomputer based data-processing 
• speed: 5 -80 cm/sec. on axis 
• compatible with CCITT V24, EIA, 

RS-232C 
• interfaces for many computers 
• speed controled vector generator 
• different paper size on the same machine 
• lenght of paper rolls up to 50 meters 
• acceleration up to 6 G 
• vector generator, circular and linear 

interpolator 
• 1/3/4 pens 

< Electrostatic Printer/Plotter 
• paper with up to 36 inches 
• optimal contrast with patented 

toner-system 
• 128 ASCII-character set standard 
• high speed Print/Plot mod. up to 

2000 lines/min. resp. 10 cm/sec. 
• interfaces available to most 

common computer 
• high resolution 0,1 mm horizontal 
• high accuracy 0,1 % vertical 

Bellikonerstrasse 218 f M A H Av. Louis Casai 81 
CH-8968 Mutschellen S l l l l l CH-1216 Genève 

Tel. 057 5 46 55 Telex 54070 U I U I I Tél. 022 98 78 77 

Flatbed Plotter 
• 4 pens or dosible tool or 

engraving head 
• maximum plat speed up to 

300 mm on axis 
• microcomputer controled 
• six formats: A4 - A3 - A2 - A1 -

2A0 (ISO) 



Excellent s tab i l i ty— t yp ica l l y 50 ppm/° C in c losed- loop 
ope ra t i on (a t tendan t c o m p u t e r p rov id ing d ig i ta l feedback) . 
Excellent calibration accuracy— ± 0 . 3 % (moni to r po in t ) . 
Linearity = ± 0.1 % . 
Economical bulk supp ly—min im izes pr ice and space re­
q u i r e m e n t s . 
Safety-engineered t o prov ide lockou t , avo id ing po ten t i a l l y 
le tha l e lec t r i ca l s h o c k s . 
Convenient, e c o n o m i c a l pos i t i ve lock ing b lock c o n n e c t o r s 
w i t h bu i l t - in in te r lock . M 
Extended voltage range — ± 3 kV. 
High resolut ion—10-b i t p r o g r a m m a b i l i t y a l l ows 3 V (2 V) 
s teps for t he 3 kV (2 kV) range. 
Fully protected — T h e r m a l 

Shor t c i r cu i t 
Overvo l tage 
User sa fe ty 

high voltage channels 
in a CAMAC module! 
LeCroy's Model HV2432 is a new concept in h igh vo l tage 
s y s t e m s for p a r t i c l e p h y s i c s d e t e c t o r a r r a y s . A 
soph is t i ca ted des ign a l l ows all of the HV regu la t ion cir­
cu i t ry to be packaged w i t h i n a s ing le hybr id . As a resul t , 
the Model HV2432 o f fe rs except iona l dens i ty and 
economy. The uni t cons i s t s of 32 h igh vo l tage regula tors in 
a doub le-w id th C A M A C modu le . Each ou tpu t vo l tage can 
be ind iv idua l ly set under C A M A C con t ro l . Further, the 
HV2432 provides a mon i to r point w h i c h , under C A M A C pro­
gram con t ro l , a l l ows each hybr id to be read out by an exter­
nal ADC to prov ide exce l len t ca l ib ra t ion accuracy . The unit 
can be used for e i ther pos i t ive or negat ive app l i ca t i ons . 

The Model HV2432 is the main bu i ld ing b lock of a 
mu l t i channe l compu te r -p rog rammab le h igh vo l tage supp ly 
sys tem. As a C A M A C modu le , the device requires only an 
external bulk supp ly and one ADC for in i t ia l se tup . It re­
qui res no spec ia l in te r face and no separate cont ro l cab les . 
The so f tware requi red is s imp le and easy to wr i te . The unit 
is p ro tec ted aga ins t shor t c i r cu i t s and therma l over load. 

The HV2432 is an e c o n o m i c a l , easy - to -use so lu t ion to 
your HV needs. Con tac t your local LeCroy representat ive 
for deta i ls . 

LeCroy J 
Innovators in Instrumentation 

H e a d q u a r t e r s : 700 S. M a i n St., Sp r ing Va l ley , N.Y. 10977. O f f i c e s : C h i c a g o , (312) 626-6726; New E n g l a n d , (603) 483-8755; New York. (914) 425-0412; Palo 
A l t o , (4151 856-1806; Geneva , S w i t z e r l a n d , (41 22) 98 97 97; H e i d e l b e r g , W. Ge rmany , (06221) 28192; H a m b u r g . W. G e r m a n y . (040) 54 2713; Les Ul is , F rance 
907.38.97; W h e a t l e y , O x f o r d , E n g l a n d , (08677) 3540. Rep resen ta t i ves t h r o u g h o u t the w o r l d 



ANALYSEUR ROHDE&SCHWARZ 

VECTORIEL ZPV 

0 , 1 . . . 1000 M H z 

• V o l t m è t r e v e c t o r i e l d i g i t a l 

• I n d i c a t i o n d i r e c t e d e s p a r a m è t r e s S e t d e 
l ' i m p é d a n c e / a d m i t t a n c e 

• S é l e c t i o n a u t o m a t i q u e d e s g a m m e s 

• M e s u r e d u t e m p s d e p r o p a g a t i o n de g r o u p e 

• C o m p a t i b l e a u x B u s IEC 

• S y s t è m e a n a l y s e u r d e c i r c u i t p i l o t é pa r 
c a l c u l a t e u r 

Représentation générale 
et service 
pour la Suisse 

| ROSCHI 3 0 0 0 Berne 3 1 , P.O.B. 63 
-yy) w m Télex 3 2 1 3 7 

a Télécommunication SA Téléphone 031 4 4 2 7 1 1 

precision light guides 

Expertise in handling all types of scintillator material 
Backed by many years of experience, a leading UK manufacturer now offers 

their highly sophisticated and specialised service throughout Europe. 
Full design, manufacturing and technical facilities available. 

For a fast and efficient service contact: 

Carville Limited, Station Road, Dorking, Surrey 
Tel: (0306) 81681 Telex: 859444 



L A M B D A 
Alimentations stabilisées 

I Semi-conducteurs de régulation 
de^e&irtation mondiale 

t •. - t • • f * : .y. • j™,.̂ n..,,(rar.ir-TJi **** M̂k • ' 

A L A M B D A , e r Constructeur mondial d'alimentations stabilisées 

E L E C T R O N I Q U E B.P. 77-91403 Orsay Cedex Tél. 012.14.87 - Télex 691 617 F. Veeclam. 

Demandez nos catalogues gratuits 
Alimentations stabilisées (Vol. 1.) 
Composants de régulation (Vol. 2.) 



Announcing... 
LeCroy's new E C L i n c of 
high-density trigger logic in CAMAC 
featuring... 

* Remote event simulation via CAMAC programmability 
* High-speed ECL operation 
* Reliable, simple system interconnection via inexpensive twisted pairs or flat cables 
* Low cost—ideal for large system applications 
* An expanding variety of fast logic and data acquisition units 

SYSTEM MODULES 

Model 4415* 
1 6 - C h a n n e l , 4 0 M H z N o n - U p d a t i n g D i s c r i m i n a t o r 

Model 4416 

1 6 - C h a n n e l , 2 0 0 M H z U p d a t i n g D i s c r i m i n a t o r 

Model 4417 
1 6 - C h a n n e l , 2 0 0 M H z U p d a t i n g S h a p e r / L i n e 
R e p e a t e r 
Model 4504* 
4 - C h a n n e l , 4 - l n p u t L o o k u p M e m o r y L o g i c U n i t 

Model 4508* 

2 - C h a n n e l , 8 - l n p u t L o o k u p M e m o r y L o g i c U n i t 

Model 4516 
1 6 - C h a n n e l , 3 - F o l d L o g i c U n i t 

Model 4418 
1 6 - C h a n n e l P r o g r a m m b l e L o g i c D e l a y 

Model 4424 
1 6 - C h a n n e l , 2 0 0 M H z , 2 4 - B i t S c a l e r 

Model 4448 
4 8 - B i t C o i n c i d e n c e R e g i s t e r / P a t t e r n U n i t 
* Preview 

LeCroy's new 4000 Series ECLine of CAMAC 
ins t rumenta t ion is des igned to meet the high 
dens i ty requi rements of today 's large-scale ex­
per iments . Using th is new range of modules 
the exper imenter can not only achieve fu ' 
computer cont ro l of his exper iment , but can 
also store the comple te s ta tus of his sys tem 
logic on tape a long w i th o ther exper imenta l 
data. 

ECLine of fers the advantage of program­
mable test features, permi t t ing convenient 
event s imu la t ion as wel l as easy point- to-point 
sys tem check w i thou t the need to remove any 
cables. 

The f ront-panel connector organizat ion has 
been designed so that ei ther s ing le tw is ted pairs or 
f lat cables may be used to connec t one unit to another. 
This new techn ique of fers very rel iable con tac ts and 
min imal in te rconnect ion d i f f i cu l t y at the lowest poss ib le 
cost . 

For deta i ls on th is unique new ECLine of CAMAC ins t rumen 
ta t ion con tac t your nearest LeCroy sales o f f ice . 

E U R O P E A N P R O D U C T S D I V I S I O N 
H e a d q u a r t e r s : 8 1 , a v e n u e L o u i s C a s a i , 1 2 1 6 C o i n t r i n - G e n e v a , S w i t z e r l a n d ; (41 22 ) i 
( 0 6 2 2 1 ) 2 8 1 9 2 ; H a m b u r g , W . G e r m a n y , (040 ) 5 4 2 7 13 ; W h e a t l e y , O x f o r d , E n g l a n d , 
C h i c a g o , (312) 6 2 6 - 6 7 2 6 ; P a l o A l t o , ( 4 1 5 ) 8 5 6 - 1 8 0 6 . 

LeCroy 
18 9 7 9 7 . O f f i c e s : L e s U l i s , F r a n c e , 9 0 7 . 3 8 . 9 7 ; H e i d e l b e r g , W . G e r m a n y , 
( 0 8 6 7 7 ) 3 5 4 0 ; N e w Y o r k , (914 ) 4 2 5 - 0 4 1 2 ; N e w E n g l a n d , (603) 4 8 3 - 8 7 5 5 ; 

R e p r e s e n t a t i v e s t h r o u g h o u t t h e w o r l d . 



Photo: The «Red Tower» central t ime source 
in the City of Solothurn, Switzer land. 
Completed in 1411. 

Over 500 years of Swiss 
time-keeping know-how 

— now available in Camac format! 

The s ingle Camac w i d t h Clock and Calendar modu le Type 1413 conta ins 
a ba t te ry -bu f fe red c rys ta l -con t ro l led au tonomous c lock and e lect ron ic 
ca lendar o f fe r ing to ta l i m m u n i t y t o power loss cond i t ions . T i m e and 
da te can be read via t he Camac da taway and visual ly at t he f ron t panel . 

This n e w - g e n e r a t i o n t i m e k e e p e r e n a b l e s y o u t o : 

• Label your s y s t e m records w i t h t h e cur rent day , m o n t h , 
y e a r a n d t i m e a c c u r a t e t o 1 io s e c o n d 

• Log p o w e r fa i lures a n d a l a r m s 

• M e a s u r e t h e dura t ion of p o w e r fa i lures 

• P o w e r - d o w n your s y s t e m w i t h o u t losing your abso lu te 
t i m e re ference 

S a v e all t h a t s o f t w a r e o v e r h e a d 
norma l ly assoc ia ted w i t h t h e 
real t i m e c lock in your c o m p u t e r . 

b o r e r 
Borer Electronics A G 

POSTFACH, C H - 4 5 0 1 SOLOTHURN/SWITZERLAND TEL: 0 6 5 • 3111 31, TELEX: 3 4 2 2 8 

14ltgfr ELECTRONICS 
I CORPORATION 

• m>* •"•»• • * « j j g 

T I M E S H A R E 
R E M O T E C P U 
M O D E M 
M I N I C O M P U T E R S 

rodutct Functions 

4885A Controller 
Controls BUS-based system from 
any RS-232 serial command source. 
Accepts high-level commands and 
generates signals to transmit data 
between BUS and command source. 
Allows any time-sharing system or 
minicomputer to become an IEEE 
BUS Controller. 

Three units that can function as 
talker, listener, talker/listener to inter­
face any programmable binary or BCD 
device with the IEEE 488 BUS. Logic 
functions and data paths /*p-
controlled for maximum flexibil ity. 

CASSETTE R E C O R D E R S 
PRINTERS 

^ f e s M i ^ 1 * T E R M I N A L S 

^ ^ W ^ ^ ^ ' P - ' TELETYPES 

A N Y RS-232 
P E R I P H E R A L S 

Y//, 488 BUS 
E X P A N D E R 

S E C O N D A R Y 
488 BUS 

4884 Coupler 
Bi-directional talker/listener link be­
tween bus and any RS-232 or 20 mA 
TTY type devices. Coupler functions 
alterable via internal program to 
match your format requirements. 

4810 Analyzer 
Allows quick debugging of initial bus 
hook-up and system program. Internal 
memory lets you review system com­
mands to isolate faults. Can act as 
manual controller, check-out device or 
field trouble-shooting aid. 

ICS Products Bellikonerstrasse 218 
CH-8968 Mutschellen 

Tel. 057 5 46 55 Telex 54070 SIOU 
uni 

Av. Louis Casai 81 
CH-1216Geneve 
T é l . 022 98 78 77 



CAMERA CRATE 

RADIATION RESISTANT VIDEO CAMERA 

RÉF: CERN (CH), SACLAY (FR) f ORSAY (FR) 

CONSTRUCTIONS ÉLECTRONIQUES ET MÉCANIQUES 

DU LÉMAN - C.E.M.E.L 

^GEMEÏL̂  Rue Leone de Joinvi l le 

' \ I I ^ /n . 0 1 1 7 0 G EX FRANCE 
T e L ( 5 0 ) 4 1 5 0 0 7 

E t t o r e M a j o r a n a I n t e r n a t i o n a l S c i e n c e S e r i e s 
Physical Sciences 
S E R I E S E D I T O R : A N T O N I N O Z I C H I C H I 

E U R O P E A N P H Y S I C A L S O C I E T Y , G E N E V A , S W I T Z E R L A N D 

Vo lume 1 

Interacting Bosons in 
Nuclear Physics 
edited by F . I A C H E L L O 

Interacting Bosons in Nuclear Physics b r i n g s t oge the r exper ts 

i n the f i e l d f r o m f i f t een c o u n t r i e s to examine the p resen t 

s tatus o f t he i n t e r a c t i n g b o s o n m o d e l f r o m b o t h t h e o r e t i c a l 

and e x p e r i m e n t a l v i e w p o i n t s . I n - d e p t h coverage is g i ven to 

p a r t i c u l a r aspects o f t he m o d e l ; as w e l l as en t i r e l y n e w areas 

of t h e o r y a n d resea rch . 202 p p . , 1979, $29.50 ($35.40/£l8.59 

outs ide US) 

Vo lume 2 

Hadronic Matter at 
Extreme Energy Density 
edited by L . S E R T O R I O and I V . C A B I B B O 

Hadronic Matter at Extreme Energy Density un i t es r e n o w n e d 

au tho r i t i e s f r o m a va r ie t y o f d i sc ip l i nes . I t p resen ts 

c o n t r i b u t i o n s to supe rg rav i t y a n d h a d r o n c h r o m o d y n a m i c s 

w i t h s ta t is t ica l boo t s t r ap mode l s , and exp lo res t h e i r 

i m p l i c a t i o n s f o r cosmo logy , a p p r o x . 350 pp. , 1980, $42.50 

($51.00/£26.78 ou ts ide US) 

Vo lume 3 

Computer Techniques in 
Radiation Transport and 
Dosimetry 
edited by W A L T E R R . N E L S O N and T H E O D O R E M . J E N K I N S 

Th is v o l u m e p r o v i d e s a c o m p r e h e n s i v e s u m m a r y o f n e w 

advances i n c o m p u t e r t echn iques as they app ly to r a d i a t i o n 

p r o t e c t i o n a n d to areas ou ts ide th is i m m e d i a t e f i e l d — i n c l u d i n g 

med i ca l phys i cs , de tec to r des ign i n h igh -ene rgy phys i cs , 

acce le ra to r c o m p o n e n t des ign, a n d c o s m i c ray phys ics . 534 

pp. , 1980, $55.00 ($66.00/£34.65 ou ts ide US) 

Vo lume 4 

Exotic Atoms '79 
F u n d a m e n t a l I n t e r a c t i o n s a n d 
S t r u c t u r e o f M a t t e r 
edited by K E N N E T H C R O W E , J E A N D U C L O S , 

G I O V A N N I F I O R E N T I N I , and G A B R I E L E T O R E L L I 

I n t e g r a t i n g t w o m a i n areas o f n u c l e a r p h y s i c s — f u n d a m e n t a l 

i n t e rac t i ons o f e l e m e n t a r y pa r t i c l es and app l i ca t i ons to the 

s t r u c t u r e o f m a t t e r — E r o t i c Atoms '79 p resen ts t he f i nd ings o f 

l ead ing sc ien t is ts i n these f ie lds , a n d p r o v i d e s an exce l len t 

i n t r o d u c t i o n to t he sub jec t f o r n o n e x p e r t s . 414 pp. , 1980, 

$45.00 ($54.00/£28.35 ou ts ide US) 

f > 
• f fet m THE LANGUAGE OF SCIENCE Plenum 
PUBLISHING CORPORATION 

227 West 17th Street, New York , N.Y. 10011 

I n U n i t e d K i n g d o m : B lack A r r o w House 

2 Chandos Road, L o n d o n NW10 6NR, Eng land 

C A M E R A HEAD 



THE OLD 
R928 
HAS NO 
PEER 
We apologize for advertising 
an old photomultiplier tube, 
but the R928 is just about 
the best multialkali PMT 
around. Wide spectral 
response, high anode 
sensitivity, high cathode 
sensitivity, high current 
stability, anti-hysteresis 
design and low dark current 
provide just about every 
feature you need. 

SPECTRAL RESPONSE 

200 400 600 800 
Wavelength (nm) 

1000 

UNLESS 
YOU WANT 
EXTENDED 
RED 
Our R936 offers sensitivity 
beyond 950 nm to fill the 
need for high resolution 
light detection in the 
extended red range. In 
addition to the red 
extension, our R936 also 
offers most of the good 
features of the R928. It isn't 
quite as good in the blue. 
We suggest you test them 
both soon. 

SPECTRAL RESPONSE 

400 600 800 1000 
Wavelength (nm) 

Try these tubes in spectrophotometry, gas chromatography, nitric 
oxide and other measurements. We think you'll find their 
performance is outstanding. 

CALL OR WRITE FOR DATA SHEETS. 

H A M A M A T S U 
HAMAMATSU CORPORATION • 420 SOUTH AVENUE • MIDDLESEX, NEW JERSEY 08846 • PHONE: (201) 469-6640 

International Offices in Major Countries of Europe and Asia 



Le saviez-vous déjà ? 

Nous 

Argentons l'aluminium... 

... et nous chromons (mat, dur, brillant), nickelons, cuivrons, étamons 
ou dorons l'aluminium selon les cas. C'est nouveau et c'est pourtant 
déjà un secteur de production important de notre entreprise. 

EN effet, jusqu'à des temps récents, 
l'aluminium ne pouvait pas être 

anobli galvaniquement en série (seule 
l'oxydation anodique était possible). 
Mais après quatre ans d'essais et six 
ans de production, nous avons acquis 
l'expérience nécessaire pour allier les 
propriétés favorables de l'aluminium, 
comme 

— le faible poids 
— la facilité de moulage (fonte injec­

tée, moulage sous pression) 
— l'usinage mécanique aisé 
— la grande variété de profils pré­

formés pour la construction, .etc., 
aux avantages de l'anoblissement gal­
vanique. 

Nous pouvons anoblir désormais l'alu­
minium et ses alliages (comme d'ail­
leurs tous les autres métaux). Ce déve­
loppement dans un domaine technique 
nouveau présente un intérêt pour vous 
aussi. 
Trois exemples pris parmi les possi­
bilités d'application vous convaincront 
du modernisme et de la qualité de 
l'anoblissement de l'aluminium: 

1. Des dépôts de chrome dur sur des 
alliages d'aluminium leur confèrent 

2. 

des propriétés de surface supé­
rieures à celles des meilleurs aciers 
pour la dureté et les propriétés de 
friction. On peut donc associer le 
faible poids de l'aluminium et les 
excellentes propriétés de surface du 
chrome. L'industrie aéronautique 
pour laquelle les techniques de 
construction légère sont indispen­
sables fait un appel croissant à ces 
procédés. 

Elément conducteur de haute fréquence en aluminium, 
argenté galvaniquement. Ce procédé permet le rem­
placement du cuivre par un alliage d'aluminium, 
argenté galvaniquement (alliage pouvant comporter 
jusqu'à 12% de Si). 

Par l'utilisation d'éléments de 
commutation en fonte d'aluminium 
dorée ou argentée, il est possible 
de parvenir à une réduction impor­
tante du poids et du prix tout en 
conservant la bonne conductibilité 
électrique de l'aluminium. Dans le 
secteur technique de basse tension, 

on a pu augmenter la conductibilité 
superficielle de châssis en alumi­
nium. 

3. Des coffrets et certains éléments 
d'instruments de mesure optiques 
et mécaniques peuvent être fabri­
qués en aluminium injecté. Dans ce 
cas aussi, le gain de poids est im­
portant. Les surfaces de mesure et 
de friction peuvent également être 
chromées mat. 

PLUSIEURS années de recherches, 
de développement et de productio 

industrielle dans le domaine de l ' ano^ 
blissement de l'aluminium nous ont 
fourni l'expérience qui nous permettra 
de résoudre vos problèmes particuliers 
dans ce domaine. 
Nous souhaitons la discussion. De­
mandez conseil à l'un de nos ingé­
nieurs. Ou simplement, téléphonez-
nous. 

Steiger SA Atelier galvanotechnique 
1800 Vevey 
021/517277 

Notre programme de production: 
Tous les traitements classiques dans le domaine galvanotechnique (Spécialités: Travaux de précision, metallisation galvanique de matières synthétiques. Traitement galv. de VAluminium) 



VACRYFLUX NS 
For High Magnetic Fields inexcsssoHOT JP«g|»r 
Successfully tested flat cable with 
fully transposed solid diffusion 
A15-Nb 3 Sn superconductors 
with high current densities 
and for application at high 
flux densities. 

Copper stabilization in 
connection with diffusion 
barriers. 

W^ÊÊ 

VACUUMSCHMELZE GMBH 
Gruner W e g 3 7 , D - 6 4 5 0 Hanau , Tel.: ( 0 6 1 81 ) 3 6 2 - 1 

PICOPAC 
DC/DC-
POWER 

SUPPLIES 

Applications: 
Jon Pump Supplies, 

Photomult ipl ier Tubes, 
Ionisation Gauges, Gas 
Laser etc. 

Input Voltage: + 1 2 to + 28 V DC 
Output Voltage: up to 2 0 0 0 0 V DC 
Features: Corona Free, Proven High Reliability, 
Miniaturized Packaging, «Field Tested» in Space, 
Wide Adjustement Range. 
VELONEX developed a 25 kV regulated Power 
Supply (the highest voltage aerospace supply ever 
utilized) which was landed on the moon by Apollo 
16. 
For further Information contact Stolz, Geneva. 

Bellikonerstrasse 218 
CH-8968 Mutscheilen 

Tel. 057 5 46 55 Telex 54070 

SUPERCOOL 
& LOW COST 
AT LEAST 60°C COOLER 
cathode operating 
temperature is provided by the 
new air- and water-cooled 
SUPERCOOL thermoelectric 
PMT chambers (Models 
TE-206 TSRF and TE-210 
TSRF). Eliminating bulky 
compressors, they provide 
excellent temperature stability 
and operating reliability. Both 
feature No-Dew Window 
Heaters, Front Mounting 

Adapter and Fully Wired 
Socket Assembly for all 
standard PMTs. They accept 
options offered for all 
standard PFR housings. 

$990 THERMOELECTRIC PMT 
CHAMBERS INCLUDE 
POWER SUPPLY — Low Cost 
Model TE-182 TSRF provides 
features noted above and 
replaces PFR Model TE-102. 

US Prices only 

Ask about our new 
21-pin Ceramic Socket for 
cooling to dry ice temperatures Call (617) 774-3250 or write: 

Products for Research, Inc. 
88 Holten Street, Danvers, MA 01923 

CABLE: PHOTOCOOL TELEX 94-0287 



WHAT'S I N S I D E MAKES 
THE DIFFERENCE 

P M I ' s P r e c i s i o n A n a l o g S w i t c h e s a n d M u l t i ­
p l e x e r s a r e d i f f e ren t . P i n - c o m p a t i b l e w i t h 
p o p u l a r m o d e l s , t h e y a v o i d t h e d r a w b a c k s 
o f M O S t e c h n o l o g y b y u s i n g a n a d v a n c e d 
B i fe t d e s i g n . 
O v e r v o l t a g e p r o t e c t i o n , f r e e d o m f r o m s t a t i c 
c h a r g e p r o b l e m s , l o w n o i s e , l o w c r o s s t a l k 
a r e t h e r e s u l t s . B u t m o s t i m p o r t a n t , p r e c i s i o n 
is s i g n i f i c a n t l y i m p r o v e d , a s R 0 n c h a n g e w i t h 
s i g n a l a n d t e m p e r a t u r e is a l m o s t n e g l i g i b l e 
c o m p a r e d t o M O S s w i t c h e s . P r e c i s i o n a n a l o g 
m e a s u r e m e n t c i r c u i t s n e e d p r e c i s i o n 
s w i t c h e s ! 

T h e n e w f a m i l y o f q u a d a n a l o g s w i t c h e s 
S W - 0 1 / 0 2 / 0 3 / 0 4 h a s «201 /202» p i n o u t ; t w o 
of t h e m h a v e a d d i t i o n a l d i s a b l e f u n c t i o n . 
A d e s i g n , w h i c h c o m p e n s a t e s f o r v a r i a t i o n o f 
R o n o v e r s i g n a l v o l t a g e a n d t e m p e r a t u r e , 
a l l o w s PMI t o s p e c i f y a n d g u a r a n t e e M A X 
v a l u e s f o r R 0 n a n d i ts v a r i a t i o n s , w h e r e o t h e r s 
s h o w b a r e l y « typ ica l» o r n o t h i n g at a l l . 

P M I ' s m u l t i p l e x e r s of s i m i l a r B i fe t d e s i g n c o m e 
in 5 0 6 . . . 5 0 9 p i n o u t w i t h 1 x 8 , 2 x 4 , 1 x 16 
a n d 2 x 8 c h a n n e l s . A l l h a v e b r e a k - b e f o r e -
m a k e c h a r a c t e r i s t i c , a n d d i s a b l e f u n c t i o n 
w h i c h a l l o w s c o m b i n a t i o n i n t o m u l t i p l e s w i t c h 
g r o u p s . 

S2> 
PRECISION MONOLITHICS INC. 
Santa Clara, California, USA 
A Subsidiary of Bourns Inc. 
EUROPEAN HEADQUARTERS 
Bourns AG, 6340 Baar, Switzer land 

Brandenburg. The power 
behind the supply. 

Brandenburg's reputation for designing and producing H.V. 
power supplies and modules is unique. 
For their range is unequalled by any other manufacturer. 
So, whatever your appl icat ion, think Brandenburg first. 
They've almost certainly got a unit that 's ideal fo ryour 
requirements. I 
And they'l l supply on quick delivery and offer excellent aftei 
sales service. Please request their latest colour catalogue 
now. 
You'll f ind it both powerful , and interesting. 

b r a n d e n b u r g 
Appointed agents worldwide. 

Brandenburg Limited, 939 London Road, Thornton Heath, & 
Surrey CR4 6JE, England. Tele: 01-689 0441 Telex: 946149 $ 

R E A L T I M E A R R A Y P R O C E S S O R 

The MAP™ Series of Floating Point Array Processors 
f rom CSPI Inc. provide unprecedented throughput as 
wel l as fast math for all popular minicomputers. 

MAP is a fully supported intel l igent coprocessor w i th fast 
FORTRAN control led I /O Interfaces and powerful ar i th­
metic capabilit ies. 

Its unique mult iprocessor architecture al lows asyn­
chronous Input-Output at transfer rates up to 4 0 
Megabytes w i th minimal Host overhead. 

The new MAP 6400 offers 6 4 Bit double precision-
f loat ing point ar i thmetic capabil it ies equivalent to those 
of large mainframes, at a fract ion of the cost. 

CSP l nc :40 Linnel Circle 
BILLERICA, Massachusetts 0 1 8 2 1 , tel. 6 1 7 / 2 7 2 6 0 2 0 

14, rue de l 'Ancien Port - Tél. (022) 3 2 97 2 0 
Télex 2 3 3 4 3 marli ch - 1201 Geneva, Switzerland 

m a r l i s.a 



Stesalit resolves your 
individual problems 
in fiberglass 
construction 
— for science 
and advanced technic. 
F r a m e s f o r 
p r o p o r t i o n a l c h a m b e r s 
s p a r k c h a m b e r s 
d r i f t c h a m b e r s 
c o a s t i n g b o x e s f o r C e r e n k o v c o u n t e r s 
s p a c e r e s e a r c h 
a n d m e d i c a l a s s i s t a n c e . 
S u c h p a r t s c a n a l s o b e 
m a n u f a c t u r e d in c o m b i n a t i o n 
w i t h c a r b o n f i b e r . 

Stesalit AG 
Kunststoffwerk 
CH-4249 Zullwil SO 
Telefon 061-800601 
Telex 63182 03.001 

mCISIOHCOMPOHNTS 
FOR HUCUAR RESEARCH 6 HUCLEARPOWBl 

BELLOWS EXPANSION JOINTS 
VACUUM VESSELS 
TOKAMAKS 
BEAM TUBES 
THIN-WALL FABRICATIONS 
METAL SEALS 
FLEXIBLE METALLIC HOSE 
TRANSFER LINES 
COUPLINGS 

A V I C A 
GR0UP0F COMPANIES 

A v i c a E q u i p m e n t L t d . . 
M a r k R o a d , H e m e l H e m p s t e a d , 
H e r t f o r d s h i r e . H P 2 7 D Q 
T e l e p h o n e : H e m e l H e m p s t e a d 6 4 7 1 1 
T e l e x : 8 2 2 5 6 

A v i c a I n t e r n a t i o n a l 
B P 1 4 7 P r i n c i p a u t é d e M o n a c o 
T e l e p h o n e : ( 9 3 ) 3 0 - 0 9 - 3 9 
T e l e x : 4 6 9 7 7 1 M C 

All-stainless-steel thick wal l , 
rectangular section ultra high 
vacuum vessel for the storage 
ring of the Synchrotron 
Radiation Source (SRS) 
at the Daresbury 
Laboratory of the Science | 
Research Counci l . ^ I 



Projets 
exécutés 
sur mesure... 
Désirez-vous déplacer des charges de 0,1 
jusqu 'à 1000 tonnes? Aucun p rob lème 
pour nous ! Nous pouvons le fa i re 
sans autre avec nos é léments de 
levage à broches l ivrables en 

Flowmeters 

unités normal isées de 0 .5 , 2 .5 , 
1 0 , 1 5 , 2 0 , 2 5 , 5 0 et 1 0 0 1 

i de charge de levage. Modè les 
à b locage au tomat ique 
réglables pour une durée à 
déterminer . Marche 
synchronisée aussi en cas 
de plusieurs uni tés. 
Longueur de broche 
jusqu 'à 8 m. Rayon 
d'action de - 5 0 °C 
jusqu 'à 150°C. 
Vi tesses de 
levage min ima 
possibles. 

Ca l ib ra ted and n o n -
ca l ib ra ted i n s t r u m e n t s fo r 
l iqu ids and gas 

Ava i l ab le f r o m our s t o c k 
in Zu r i ch 

H e r a e u s 
Quartz glass 

type 1100 

lenses, mirrors, 
cuvettes, hatches, 
disks, prisms, 
rods, tubes 

Triple prism in isotopic and homogeneous 
SUPRASIL quality, deposited on the moon in 
a retro-reflector-system as part of the 
Apollo program. 

A s k fo r f u r t h e r i n f o r m a t i o n 

f o r m e r l y W i s m e r A G 

Oer l i koners t rasse 8 8 
Tel . 0 1 / 4 6 4 0 4 0 
8 0 5 7 Zu r i ch 

DANBRIDGE 
DENMARK 

General purpose and 
precision R-C-L Decades 

Nous fourn issons en ou t re : 
Engrenages coniques, 
accoup lements , arbres de 
jonc t ion , pal iers ver t icaux, 
souf f le ts à plis pour la 
protect ion des broches. 

pfaffsilberblau 
PFAFFSILBERBLAU WIIMDEN UND HEBEZEUGE AG 
Furtbachstrasse 364 8107 Buchs/ZH Tel. (01) 844 14 66 

Attractiv Prices! 
For further information contact 
Stolz, Geneva. 

emu 
Bellikonerstrasse 218 h V I I I I M A v - Louis Casai 81 
CH-8968 Mutschellen l f | V U CH-1216 Genève 

Tel. 057 5 46 55 Telex 54070 • A T é l - 0 2 2 9 8 7 8 7 7 A 



LAKE SHORE tRVOTROnitS 
is 

The 
Answer 

For all of your 
CRYOGENIC NEEDS! Diamond Tools for all purposes 

Our speciality 
Diamond turning and mil l ing tools for non-ferrous metals 

and plastics 

CBN-Tools 

Other products 
Special diamond tools for the watch and jewellery industries 

Diamond-tipped dressing tools 

( Diamond wheels and grinding p i n s - Diamond sawing whee l s -

Diamond files and burs 

Hardness testers - Glass cutters and diamond scribers 

Custom-designed tools - Tool-bit repolishing work 

Precise, top-quality work. First-class references 

VOEGELI & WIRZ LTD CH-2502 Bienne/Biel 
Diamondcut t ingand lapping works Gurzelenstr. 16 

Phone: 032/41 21 81 

Telex: 349 1 9 5 d i a m c h 

OSCILLATORS 
Miniature Clock Oscillators 

• F r e q u e n c y r a n g e 
0 , 1 Hz t o 3 0 M H z 

• H i g h stabi l i ty 

• T e m p e r a t u r e r a n g e 

0 ° C t o + 7 0 ° C or mi l . 

- 5 5 ° t o + 1 2 5 ° C 

• H y b r i d t e c h n o l o g y 

• H i g h Rel iabi l i ty 

• O u t p u t T T L , C M O S 

• P a c k a g e T O 5, T O 8 , D I L 
L o w prof i le 

Precision Crystal Oscillators 

XO's TCXO's VCO's 
t F r e q u e n c y r a n g e 0 ,01 H z to 2 0 0 M H z 

• S tab i l i t y u p to ± 0 , 0 1 p p m 

• T e m p e r a t u r e r a n g e - 5 0 ° C to + 1 0 0 ° C 

• H e r m e t i c a l l y s e a l e d 

• L o w p o w e r c o n s u m p t i o n 

• O u t p u t T T L , C M O S , S i n e , ECL 

Crystals, Crystal-Filters available 

Full Range Digital 
Cryogenic Thermometer 

Model DRC-70 
• 1 to 400K Range 
• Recorder Output & Optional BCD 

Output • Optional 2, 5 or 10 Sensor Input 
• Interchangeable Sensors 
• Solid State Construction & Reliability 
• 0 .1K Resolution 

The DRC-70 offers for the first time, full 
range temperature indication from 1 to 
400 Kelvin with completely interchange­
able sensors. 

The optional BCD output allows one to 
incorporate these instruments into data 
acquisition systems where the number 
of sensors can range from one to several 
hundred sensors. 

The optional linear analog output allows 
one to continuously record temperature 
as a function of virtually any variable. 

The unique design and the use of the 
proven DT-500 Silicon Diode sensor 
makes the DRC-70 the obvious choice 
for both rout ine or specia l lab re­
quirements. 

For details and literature write, 
call, or telex 

® Lake Shore 
Cryotronicsjnc. 
64 East Walnut St.. Westerville, Ohio 43081 

(614) 891-2243 Telex: 24-5415 Cryotron WTVL 

Western Sales and Service 
4422 Macdonald Ave., Suite 5 

Richmond, CA 94805 (415) 237-9914 

Contact us direct, or our representatives 

In Europe: Cryophysics 
Oxford, England 
(865) 722824 

Darmstadt, W Germany 
(6151) 74081 

Geneva, Switzerland 
(22) 329520 

Versailles, France 
(1) 9506578 

In Japan: 
Niki Glass Co. Ltd. 

(03)503-2787 
A L P H A - B E T A E L E C T R O N I C S A G 

8 0 6 0 Z U R I C H T E L . 0 1 / 4 3 7 0 7 0 " f r 
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EST uËI^eIIIfISW*UTÉ 
Dans f usine de Srive; chaque tabe est testé à Par ailleurs toutes tes informations sont enregistrée1 

toutes tes étapes de sa fabrication, en particulier fa et disponibles immédiatement sur uneconsote reliée 
: ::. formation des pbotocathodes est contrôlée en temps â un ordinateur 

réel par ordinateur. 

——r 

;777L.J 
::::::::: ̂ V̂̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂  
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130, AVENUE LEDRU-ROLLIN - 75540 PARIS CEDEX 11 - TÉL. (1) 355.44.99 - TÉLEX : 680495 F I 

4 4 



RANGE 

N U C L E A R 

L I M I T E D 

NE 102A for general purposes. 
Light output 65%. Light a t tentuat ion 2 .5m. 

NE 110 for best light transmission. 
Light output 6 0 % . Light a t tentuat ion 4 m . 

NE 114 for large installations. 
Light output 50%. Light a t tentuat ion 4 m . 

P ILOT U for ultra fast t iming. 
Light output 67%. Light a t tentuat ion 1 m. 

Pulse w i d t h 1.2ns. 

and N E W NE 104B opt imised for use w i t h B B Q light guides. 

Light output 59%. Light a t tentuat ion 1.2m. 

* No te : Al l l ight output f igures relat ive to anthracene. 

Sighthi l l , Edinburgh EH11 4EY, Scot land. 
Tel. 031-443 4060 Telex 72333 Cables Nuclear, Edinburgh. 

Nuclear Enterprises GmbH NE Nuclear Enterprises 
Schwanthalerstrasse 74,8 Miinchen 2 25 Chemin François-Lehmann ( 
Germany Telephone 53-62-23 1218 Grand-Sacconex, Genève (• M I 
Telex 529938 Switzerland. Tel. (022) 98-16-61 I 

THE 
UNRIVALLED 

N 



NEW model 550L RF POWER AMPLIFIER 

Applications: 
Consider model 550Lfor applications in high energy physics 

1 -5 - 4 0 0 MHz, 50 watts 
over 100 watts to 220 MHz 
This latest amplifier from ENI offers 50 dB gain within 
plus or minus 1.5 dB from 1.5 to 400 MHz. All har­
monics are at least 25 dB below fundamental at full 
output power and lower at reduced power. The ampli­
fier is unconditionally stable and will not oscillate or 
suffer damage for any combination of source or load 
impedance. The model 550L is sufficiently linear to 
faithfully reproduce complex waveforms including 
pulse signals from a standard laboratory generator or 
sweeper. 

including its use as a linear accelerator driver. 

For more data contact your local Representat ive or direct to E N I . 

g a n t POWER 

Cl MM SYSTEMS, LTD. 

ENI 
3 0 0 0 WINTON ROAD SOUTH 

ROCHESTER, NEW YORK 14623 

Tel.: 7 1 6 - 4 7 3 - 7 3 3 0 ; Telex 9 7 - 8 2 8 3 ENI ROC 

23 OLD PARK ROAD, HITCHIN, HERTFORDSHIRE 
SG5 2JS ENGLAND 

Tel.: (0462) 5 1 7 1 1 ; Telex: 8 2 5 1 5 3 ENI UK G 

SI VOUS AVEZ BESOIN D'UN CONNECTEUR POUR CIRCUITS IMPRIMES, IL SERAIT ILLOGIQUE D'ACHETER AUTRE CHOSE - PAR EXEMPLE UN RABAIS PLUS N'IMPORTE QUOI. TOUT COMPTE FAIT, VOUS NE SOLUTIONNEZ PAS N'IMPORTE COMMENT VOS PROBLEMES TECHNIQUES.... 
LES TROIS SERIES 8600/8607/8609 DE SOURIAU OFFRENT LA BONNE SOLUTION 
DANSLA MAJORITE | f t | f e g -

DE PLUS, LEUR NIVEAU TECHNIQUE ELEVE VOUS EST OFFERT A UN PRIX 
ABORDABLE. 

i l 

mxn-
III 

1 1 * 

S3! 
SSr* 

SERIE 8600/8607/8609 
S o c i é t é £ PRECIMATION 
R u e d e l 'Hôpita l 12 - 2501 B i e n n e 

T é l . 0 3 2 223 223 T é l e x 34 222 p rec i ch 

8600: pour exigences extrêmes. Encartage di­
rect, pas 3,96, carte 1,6 mm (simple ou double 
face). Contacts haute flexibilité en deux par­
ties, résistance de contact inférieure à 5 mil-
liohms, 1000 enfichages sans usure de la carte. 
8607: série universelle, à encartage direct ou 
enfichable, pas 2,54/3,81/3,96 mm. Résistan­
ce de contact max. 10 milliohms, durée de vie 
500 enfichages. Norme CCTU HE 901/902. 
8609: spécialement pour la carte Europe 100 x 
160 mm. Enfichable, pas 2,54 mm. Isolant à 
deux ou trois rangées d'alvéoles, équipement 
avec contacts individuel (16-32-64-96 pôles), 
courant admissible 2A. Norme VG 95324 et 
DIN 41612. 

'•^Xylogics Disk Système und Controller fur Mikro- und Minicomputer 

• Voile Hardware- und Softwarekompatibilitàt 
mit 
DATA GENERAL®, D E C ( L S M 1 , PDP-11)®, 

INTEL® 
• Diagnostikprogramme fur den Service 
• Subsysteme mit bekannten CONTROL DATA 

Disk Drives (pro Drive: 10, 32, 80, 96, 300 MB) 
• Aussergewôhnliche Preis-/Leistungsverhàltnisse 

Unsere Dokumentation erlàutert Ihnen die 
Vorteile! 

Markenzeichen: ©Data General © Digital Equipment ©Intel 

Bellikonerstrasse 218 
CH-8968 Mutschellen 

Tel. 057 5 46 55 Telex 54070 

Av. Louis Casai 81 
CH-1216 Genève 
Tél. 022 98 78 77 
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•111 

o f f e r i n g y o u 

faster delivery 

maximum uptime 

easy maintenance 

faster service 

full two-year warranty 

1 5 0 0 - P 1 K 

all t h e s t a n d a r d f e a t u r e s 
* f u l l y comp l i es w i t h latest C A M A C spec i f i ca t ions 

* operates f r o m 1 0 0 V , 1 2 0 V , o r 2 2 0 V (s t rap 
selectable) 

[ir t h i s fu l l -s ize cra te has a 25 -s ta t i on m u l t i l a y e r 
p r i n t e d Da taway 

k p o w e r supp l y and f an u n i t s are removab le f o r 
easy i ns ta l l a t i on and ma in tenance 

* ± 2 4 V , + 1 2 V , ± 6 V DC o u t p u t s are p r o v i d e d 

* + 6 vo l t s source del ivers a f u l l 4 2 amperes 

i t p u s h - b u t t o n me te r i ng m o n i t o r s vol tages and 
c u r r e n t loads f r o m al l sources 

inc ludes overvo l tage and c u r r e n t l i m i t i n g 

a n d m o r e 
H o w d i d w e m a k e a g o o d C A M A C cra te be t te r? 

By e m p l o y i n g m o d u l a r c o n s t r u c t i o n t echn iques 

in m a n u f a c t u r i n g o u r p o w e r supp l y and f a n 

un i t s . N o w . . . 

i t al l subassembl ies are m o d u l a r and p lugab le 

ic each s u b u n i t is separate ly b u i l t and tes ted 
be fo re assembly 

i t i n d i v i d u a l par ts can be easily unp lugged 
and serv iced 

N o t o n l y does t h i s f ac i l i t a t e c ra te m a n u f a c t u r i n g 

and ma in tenance , b u t i t also insures y o u r 

a p p l i c a t i o n a m a x i m u m o f u p t i m e . 

Please c o n t a c t us fo r addit ional i n fo rmat ion 

Kinetic Systems International S.A. 
Dept. C C 3 0 * 6 Chemin de Tavernay » 1218 Geneva, Switzerland » Te l . (022) 9 8 4 4 4 5 « Telex 2 8 9 6 2 2 
KineticSystemS Corporation « 11 Maryknoll Drive * Lockport, Illinois 60441 « Tel . 8 1 5 838 0 0 0 5 * T W X 9 1 0 638 2831 

the 
(CAMAC] 

people 

W e a r e n o w manufac tu r ing our o w n 



PHOTOELASTIC MODULATORS 

ERKOVOX 

Le téléphone «mains libres» 
des PTT 

(Modèle 150 avec clavier normalisé PTT, 

pour une meilleure commutation automatique 

parole-écoute et l'atténuation des bruits) 

Pour que le chef de service, 
la secrétaire, 

le mandataire et tous les autres 
«gros utilisateurs» 

puissent téléphoner et travailler 
plus facilement, commodément 

et efficacement ou organiser 
une conférence téléphonique. 

Ericsson SA 
Télécommunications 

1022 Chavannes-Renens 2, rue de la Mouline 

Tél. 021/35 45 21 

Le service clientèle de votre Direction 

d'arrondissement des téléphones (tél. 13/113) 

ou les installateurs concessionnaires 

des PTT de votre région vous fourniront 

tous les renseignements utiles. 

(Piezo-Optical, b i refr ingence modulators) 

for ampl i tude and polar izat ion 

modula t ion, d ichro ism, 

stra in, and polar izat ion 

measurements 
MODEL JCK-CF 

Two series for UV/Visible and / . f t , w i th 
improved character is t ics: 

PEMSeries JCK-Series 

Application UV/Visible 
near I.R. 

Infrared 

Wavelength 
Range 

0.18 to 9.5/jm 0.16 to 19/;m 

Amplitude 
Retardation 

± 0.25 wave to 
2pm 

± 0.25 wave to 
12pm 

Aperture 0.70" 1.40" 

Angular 
Acceptance 

50° 50° 

Standard 
Frequency 

50 kHz 40, 57 and 37 kHz 

Optical 
Material 

Fused Silica 
Calcium Fluoride 

Fused Silica 
Calcium Fluoride 

Zinc Selenide 

HINDS International, Inc 
Inst ruments Division 

P.O. Box 4327 

Port land, OR 97208 
Phone (503) 234-7411 
TLX 36-0259 

Chantiers modernes 
S.A. au capital de Fr. 3 0 0 0 0 0 0 0 f 

8 8 , rue de Vi l l îers 

9 2 5 3 2 L E V A L L O I S - P E R R E T - C É D E X 

T é l é p h o n e : 7 5 7 - 3 1 - 4 0 

T é l e x : 6 1 0 2 0 2 

Paris - Bo rdeaux - V i t ro l l es - Nan tes - Le Havre 

La Réun ion - L ibrev i l le - Po in te -à -P î t re 

A b i d j a n 



C A M A C 
The new communication giant: 
3 CI 2092 

from SEN ELECTRONIQUE 

mmm 

* 3 indépendant RS232/20 mA channels 
in a single width CAMAC module 

* high speed data links (50 to 19200 bauds) 
* buffered operation (1 K byte) 

* no jumpers, but a powerful microprocessor for speed 
and data-format control through CAMAC 

. description 

This s ing le-wid th CAMAC modu le contains 3 independent channels w i th h igh 
speed UARTS and buffered inputs /outputs . 

It has been specif ical ly designed as the universal interface for microprocessor 
cont ro l led CAMAC systems where at least one high speed data l ink w i th the host 
compute r and one m e d i u m speed data link w i t h local interfaces are essential. 

The use of an internal microprocessor provides s igni f icant f lex ib i l i ty and speed of 
ope ra t i on : its role is to pass in format ion f r om the CAMAC buffers to the inpu t / 
oupu t m e m o r y wo rk ing w i t h the UARTS, and to cont ro l the data f low. 

Speeds and data- format are CAMAC p rog rammab le to a l low best ut i l isat ion of the 
unit. Transmission standards are 20mA current loop or EIA RS 232 C, j umper 
selectable. Outputs are standard 25 pin CANNON connectors. . 

Front panel Leds indicate the status of the modu le (Transmit/Receive) on each 
channel plus Overrun and T ime-out are c o m m o n to all channels. A rear panel 
t r igger s ignal is avai lable for DMA transfer synchron isat ion. 

.applications 

• Crate to crate commun ica t ions 

CAMAC/ex terna l devices interfacing 

• Front-end I/O processor for Intel l igent Crate Control lers 

This uni t is specif ical ly useful when connected w i th our ACC 2099/ACC 2103 
Aux i l l i a ry Crate Control lers to speed-up the I/O transfers when processing t ime 
is cr i t ical . 

main computer / In te l l igent Crate'Control ler l ink, etc, etc. 

France: ORTEC Sari; 7, rue des Solets; Tel. (1) 6872571 - Tlx 202553F, F-94 RUNGIS - Germany : SEN ELEKTRONIK 
GmbH; Brandstucken 11; Tel. 041 802046 - Tlx 2163705d, D-2000 HAMBURG 53 - DIDAS Digital System; Radspielstrasse 8; 

Tel. 089 91 6710 - Tlx 529167d - D-8000 MÛNCHEN 81 - Switzerland: SEN ELECTRONIQUE SA; CP 39; 

Tel. (022) 442940 - Tlx 23359ch - CH-1211 GENÈVE 13 - SEN ELEKTRONIK AG; Austrasse 4; Tel. (01) 9455103; 

Tlx 58257ch - CH-8604 VOLKETSWIL - United Kingdom : SEN ELECTRONICS LTD; London Street; Chertsey; Tel. 

9328.66744 - GB - KT168AP SURREY - OFFICES THROUGHOUT THE WORLD. 

Headquarters: 
SEN ELECTRONICS S.A.; Avenue Ernest-Pictet 31 ; Tel. (022) 442940 - Tlx 23359ch - CH-1211 GENÈVE 13. E L E C T R O N I Q U E 



Haefely Today 

Particle Accelerators 
High-Voltage DC Power Supplies 
Irradiation Systems 

for Research, Radiotherapy and Industry 

Thirty years ago, Haefely built the first ion and elec­
tron accelerators for high and ultra-high voltages 
although requirements at that time were extremely 
sophisticated. 
Today, Haefely is working on ever more ambitious 
projects and has become a reliable partner with ex­
perience in a wide field of activities: • DC acceler­
ators for ions and electrons up to 4 MeV • High-
power electron accelerators for industrial radiation 
processing, design of complete irradiation systems 
• Electron accelerators with ultra-high stability of 
the accelerating voltage for high-voltage electron 
microscopy • Neutron generators for cancer therapy 
and industrial applications • High-voltage dc gener­
ators with high outpout power • High-voltage dc 
power supplies for pulsed load or with high out put 
voltage stability • Modular high-voltage dc gener­
ators 
Send for our brochure entitled: "Haefely Today" 

® 
® 
© 

6 0 k W e l e c t r o n a c c e l e r a t o r 
i n a p a i n t c u r i n g f a c i l i t y 
C a n c e r t h e r a p y s y s t e m w i t h 
f a s t n e u t r o n s 
8 5 0 k V i n j e c t o r p o w e r 
s u p p l y 
4 5 0 k V / 3 . 5 m A m o d u l a r 
h i g h v o l t a g e D C p o w e r 
s u p p l y 

E m i l e H a e f e l y & C o L t d B a s e l 
P . O . B o x 
C H - 4 0 2 8 B a s e l / S w i t z e r l a n d 
T e l e p h o n e 0 6 1 / 4 1 18 17 
T e l e x 6 2 4 6 9 e h b c h 

HAEFELY 

Cancel your liquid 
helium order . . . 
Get a HELIPLEX™ 
refrigerator. 

7 7 K 

2 0 K 

4 . 5 K 

Forget about the cost of liquid helium and 
the bother of handling it. With the HELIPLEX 
Model CS-308 closed-cycle refrigerator you get 
stable temperatures down to 3.7K. 

This refrigerator is highly reliable — its major 
components have been proven in the field for 5 
years. It operates virtually unattended and op­
tionally gives you automatic temperature con­
trol and readout. Normal maintenance interval 
is 9,000 hours, and it is field maintainable. 

The HELIPLEX 308 refrigerator has a conve­
niently small cold end (the refrigerator is only 
35" high). This makes it useful for a variety of 
research and industrial applications with a selec­
tion of temperature controllers, interface designs 
and radiation shields available. 

For more information, write or call Advanced 
Products Department, Air Products and Chem­
icals, Inc., Box 2802, Allentown, PA 18105. 
(215) 398-8419. 



T h e P F E I F F E R - T U R B O * 
f o r t h e p r o d u c t i o n o f e x t r e m e l y c l e a n h i g h 

a n d u l t r a - h i g h v a c u u m 

T h e smal lest t u r b o - m o l e c u l a r 
p u m p , t h e P F E I F F E R - T U R B O 
1 1 0 , is b u i l t t o t h e s i ng le - f l ow 
des ign. F r e q u e n c y analys is has 
s h o w n t h a t b y e m p l o y i n g n e w l y -
deve loped h igh -p rec is ion bal l 
bear ings and a new f o r m o f o i l 
c i r c u l a t i n g l u b r i c a t i o n t h e r u n ­
n ing p rope r t i es have been i m p r o ­
ved . These a l t e ra t i ons have 
he lped t o increase t h e l i fe o f t h e 
e q u i p m e n t and reduced b o t h 
noise o u t p u t and v i b r a t i o n . C o m ­
panies using t h i s e q u i p m e n t p lace 
a great deal o f va lue in these 
resul ts. 

T h e d o u b l e - f l o w P F E I F F E R -
T U R B O 2 7 0 and 5 1 0 t r a n s m i t 
t h e i r f u l l v o l u m e f l o w rate at t h e 

i n t a k e p o r t t o t h e v a c u u m c h a m ­
ber. T h e p o s i t i o n o f t h e v a c u u m 
c h a m b e r p u m p i n g p o r t is u n i m ­
p o r t a n t here as no adap to rs o r 
bends w h i c h c o u l d reduce 
v o l u m e f l o w rate are r e q u i r e d , 
even w h e n t h e p u m p i n g p o r t is 
p o o r l y p o s i t i o n e d . W i c k o i l c i r c u ­
la t ing l u b r i c a t i o n enables t h e 
p u m p t o be insta l led a n y w h e r e 
regardless o f p o s i t i o n as long as 
t h e sha f t rema ins h o r i z o n t a l . T h e 
back i ng p u m p can be l i nked 
d i r e c t l y t o t h e P F E I F F E R -
T U R B O b y means o f a co r ruga­
ted hose w i t h o u t m a k i n g p ro tec ­

t i ve e q u i p m e n t such as zeo l i t e 
t raps , f o r e x a m p l e , necessary. 

* T h e P F E I F F E R T U R B O is a t u r b o -
mo lecu la r p u m p w h i c h creates h y d r o ­
carbon- f ree h igh and u l t ra -h igh va­
c u u m at a cons tan t v o l u m e f l o w rate 
f o r al l gases be tween 10-2 and 10-9 
m bar. 

A R T H U R P F E I F F E R 
V a k u u m t e c h n i k Wetz la r G m b H 
Postf ach 1 2 8 0 
D - 6 3 3 4 Asslar 



'. T h e c r y o g e n i c ĵjjp 
g a s b e a r i n g 
t u r b o e x p a n d e r 
w h i c h d o e s n o t n e e d 
o u t s i d e s u p p o r t . 
(unlike o thers . . . ) //mmk J 

Usual gas bearing systems depend ^ fill] 1 .,-.|[L/;/< 
on an external source of pressur- >^^^PilliK^p 
ized gas. We have succeeded ^ • K s / 
in developing a self-supporting 
autonomous system. 
The shaft floats on gas cushions ^ 
created by its own rotation. It 
spins—amazingly—at several hun­
dred thousand rev/min without the j O J 
slightest wear. Neither bear ing LLfl( 
gas nor seal gas have to be di-
verted from the process. Controls /pZK r̂ 
are fewer and simpler. fe^îft 
A story too fantastic to believe ... & • i^S'S 

• b u t true: ~- ;— |::/.':'••/• 
Our turboexpander is at the heart 
of dozens of cryogenic plants 
around the world. 

Sulzer Brothers Limited 
CH-8401 Winterthur, Switzerland 
Cryogenics Department 
Telephone 052 8 1 3 7 2 8 / 8 1 3 8 2 3 
Telex 76165 

SULZER 


