
The control system was thoroughly checked 
before being sent off and the photograph shows 
the typing in of a test programme in the ESO 
laboratory at CERN. 

It is a contro l system w h i c h is to be 
f i t ted to the 1 m photometr ic te lescope. 
The system is bel ieved to be the most 
advanced so far bui l t and to g ive the 
astronomer an ease and precis ion of 
cont ro l never before achieved. 

Designed by people w h o s e back­
g round is of computers and machine 
cont ro l , it is not surpr is ing to f i nd that 
the system differs markedly f rom 
t rad i t ion. The astronomer has the 
tendency to th ink about h o w to make 
hfs contro ls f i t the telescope he has 
engineered; the contro l engineer h o w 
to adapt the telescope to the cont ro l 
system he sees r ight for the job . 

The part icular model being f i t ted to 
the 1 m photometr ic te lescope is really 
an o f f - shoo t of the design for the 
ESO 3.6 m reflector w h i c h is be ing 
des igned at CERN. So g o o d have the 
tes t -bed results been that it has also 
been decided to f i t a similar system to 
the Schmid t telescope at La Sil la at 
the same t ime as its mechanical dr ive 
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problems are sorted out and a th i rd 
example to the 1.5 m Danish te lescope 
n o w under const ruc t ion. 

The dr ive motor employed for each 
of the telescope axes is a compl ica ted 
device conta in ing several w i n d i n g s 
w h i c h a l l ow the motor to remain 
locked in posi t ion or rotate over a 
speed range of a mi l l ion to one. This 
motor drives the 1 m direct ly th rough 
a w o r m gear. For the 3.6 m w h i c h 
w i l l be dr iven th rough helical gears, 
it is proposed to avoid back lash by 
using t w o motors set back to back. 
On the shaft of the motor is a generator 
and digi t iser connected to a s tandard­
ized interface unit l ink ing the dr ive 
w i t h the computer . Reference posi t ion 
for the telescope is preset and the 
instrument w i l l take up this posi t ion 
on sw i t ch ing on . 

Once the correct siderical t ime has 
been typed in , the system is ready to 
go. In the memory are coordinates of 
stars as quo ted in the catalogues or 

fed in by the astronomer for a series 
of observat ions, together w i t h the 
necessary astronomical correct ions for 
relating these co-ord inates to the stars' 
actual pos i t ion. A simple instruct ion 
and the dome w i l l open at the o p t i m u m 
place wh i l e the telescope sw ings 
round to po in t towards the star i nd i ­
cated, the computer compensat ing 
con t inuous ly for the earth's rotat ion. 
The astronomer can then adjust the 
set t ing by hand th rough the c o m p u ­
ter's speed cont ro l . For major move ­
ments of the telescope the inst rument 
is automat ica l ly b rought up to the safe 
max imum speed and then decelerated 
regularly as the telescope nears its 
target. If the astronomer wan ts to 
check on background l ight he has on ly 
to indicate h o w far the telescope 
shou ld be of f -set and the computer 
w i l l remember w h a t posi t ion to come 
back to after the measurement. 

The system for the 3.6 m w i l l 
certainly be much more elaborate and 
it is p lanned to connect the central 
computer , in the memory of w h i c h w i l l 
be stored the co-ordinates of a large 
number of stars, to all other telescopes 
of the Observatory w i t h computer ized 
cont ro l systems. 

The telescope is fu l ly protected 
against computer fai lure — the n igh t ­
mare of the chap w h o doesn' t really 
trust electronics — and the astronomer 
can overr ide the system at any t ime. 
A nice detail is a circui t breaker w h i c h 
operates at a precise angle of t i l t 
and w h i c h prevents the telescope f rom 
being dr iven outs ide its safe l imits. 
It consists essential ly of a ball bearing 
carried in a conical pot. A t a certain 
angle of t i l t regardless of the rotat ional 
posi t ion the ball rolls out d isconnect ing 
the circui t — simple but effect ive. 

6600 moves house 
In the March issue (page 72) w e 
descr ibed the manoeuvres init iated by 
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Wim Klein extracted the nineteenth root of a 133 
digit number in his head in 8 minutes. He is 
photographed with his mental wheels turning 
as he checks his result (below on the right) 
against the huge number strung out along the 
top of the blackboard. 

the Data Handl ing Division to br ing 
all the central computers into the new 
computer centre (bu i ld ing 5 1 3 ) . These 
manoeuvres were necessary in order to 
avoid interrupt ion to the compu t ing 
service and have recently involved the 
move of the CDC 6600. 

The w o r k in mov ing the var ious 
sect ions of the 6600 began on 
6 September w h e n the peripheral 
equ ipment ( inc lud ing magnet ic units, 
card readers and punches, printers, 
etc.) was disconnected. These units 
are installed on the CDC 6400 B, 
w h i c h is taking up some of the 6600 
part of the CERN SCOPE work load . 
Subsequent ly, in the o ld computer 
centre (bu i ld ing 5 1 0 ) , the d ismant l ing 
of the four sectors of the 6 6 0 0 and 
their transport for reassembly in bu i ld ­
ing 513 in the immediate v ic in i ty of 
the CDC 7600 computer go t under­
way . 

A t the end of October, it w i l l be the 
turn of the CDC 6500 to be dismant led 

so that its peripheral equipment can 
be transferred to the 6600, w h i c h w i l l 
become operat ional in its new home 
at the beginn ing of November. 

Another related move f rom the o ld 
to the new computer centre is that of 
4 0 000 magnet ic tapes, each packed 
in a t in g iv ing roughly the shape and 
we igh t of a cheese. This began in the 
middle of September. 

Human computer 
in action again 
It has become someth ing of a t radi t ion 
to close the lecture series organized 
for the Summer Vacat ion Students 
w i t h a display of mental ar i thmetic 
agi l i ty f rom CERN's human computer 
— W i m Klein. This year, on 5 Sep­
tember, an addi t ional touch of spice 
was added to the proceedings by 
Klein's response to a mathematical 
chal lenge. 

The chal lenge, accompanied by a 
f inancial inducement , was reported 
f rom Mex ico where a mathemat ic ian 
had worked ou t the nineteenth root 
of a 133 d ig i t number complete ly in 
his head in 30 minutes. Klein offered 
to at tempt to beat th is in f ront of his 
student audience. In fact the audience 
was supplemented by many other 
people f rom CERN so that over 
200 assembled to wi tness the event 
in the Ma in Aud i to r ium. 

The first step was to compi le the 
7 d ig i t number w h i c h w o u l d be the 
nineteenth root, the first d ig i t neces­
sarily be ing a ' 9 ' so as to ensure that 
the nineteenth power w o u l d have 
133 digi ts. Six 'd ig i t submission 
forms ' were passed into dif ferent 
parts of the audience. One person, 
wi tnessed by one other, selected a 
dig i t to correspond to the digi t place 
indicated on his fo rm and then typed 
his choice into a computer terminal 
special ly installed in the Aud i to r ium. 
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