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SPECII'ICATimT roR A REAL-TII::C COl'![PlJTER J?OR USE WITH TEE 
-----------------------------~~~---------------------

CEillT 2J1!JETRE-LIQUID HYDROGEN BUJ3J3LE .AND A,SSOCIATED 
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BEAM 

A small fr.st digital coPputer or automator is· rec;,uired to act as a data 
logging and process control device for the 
particle beam. 

bubble chamber and nssocia.ted 

The tenderer is requested to tabulc:.te h:i.s repliooor coc111ents to the 
clauses of the specification below and should su;Jply a cor.rplete set of 
reference nanuals if he has not alree.dy done so. 

The tenderer should pay particulrn' nttention to input nul t:Lple:x:ing 
systen and analogue to tal conversion. A full description of the input-output 
capabilities of the conputer is required vin.g all detd.ls of the dialogue 
between tlm conputer mid any external dov:Lco e.g. special operator con.solo. 

1. Hinimur1 requiro:~ents for tho comp11'l;ing rJystom _______ ,._ .. _....,.._ ____ .....,~-------"'---------....-------....... .,..---
1.1 The conputer shall be a stored pro~;rc:;-a;1e, generc.l pt)_:qiose binnry conputer. 

It nust be of continuous rol.ic,ble operation for 6 week periods 
with n few between these period:::; for c~1eclcsrn1d nLcintenc:;.nce. The 
conputer ·vr:Lll be si tur,ted in the bubble cJ:r:r1ber control roon rn1d should 
'be well electricc,l nmst opero.te in 
nnbient least botweon 10 and 4ooc. All equipment rmst 
operate fron n nain of 50 220 V (or V 3 phases). Please 
stato tob.l power lor1d. 

1. 2 A directly c~ddro::::snblo core c1enory of ty equivo.lent to 8 k is 
required in nodules( :Lf possilJle). l'J£J . .f'-.§SL,9.1lOt..§! price of 
pdQ.2,.:ti.C?l1f\.;L11Q..0-J:JJ_Ql:L J'[jJJl pp.gJ.J.:C.j.§1'j-..§.:"~· Tho mi:ninun word length should 
be 18 bits. If extrn parity bit is an option, please c;,uote 1Jrice., The 
core cycle should not be loncor thc:n about 2 i..ts., 

1.3 The centrnl processor shoulc: hevo 
facili tios ir1cl r~clirlg ~ 

srirJ_l lmt powerful order code, i'i.nd 

1.3.1. Autonntic priority intern1pt syston allowing 

Dn ta Cl1u:1nol roqu~e::...:its 

A r.Iultilevol priority interrupt under proc:rc.rnme control. 

1..3.2. Indexing register anc1 indirect addressing possibilities. 

1.3.3. Ari th1etic elenent 

J?ixed point adclitio11 a:t1d subtrr~ction 

- Multi ply, di vido, nornctlize - lo::;ical opero:tions. 

1.3.4. Inpu tput fc~cil:Lties. 

1.3.5. An operc,tor/r;_dntmw.nce concolo with e d:Lspley of :Lnternnl registers 
and w:L th facilities for i;1nm.:u-cl progro.nme intervention, including 
sense switches. 

1.3.6. Ron.1-tfr·G clock i1C)C8SSD.ry for caz-·1ber expc.nsion lJressure pro5_r.nrn110 ,;,:ncl 
logs. 
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1.4 Peripheral equipment. 
This equipnent, for which detnils as well as the w1mo of the mcmufactLu·er 
should be von j s 

1.4.1. L1put/output typewriter for cor11:rtmicntion with the central unit. 

1.4.2. Output typc'\cn~:Ltor d2tcc locging purposes, this ty])ewritor will 
also be used for nlarrn vc:cluos (written in r: different colour). 

1.4.3. A pnp<::"lr tape rec,der-ptmch cor:binc,tion (plectse give full detnils 
of the code) • 

1.4.4. Analogue vnluot3 input systen including 

Anplifiors for low level signals (e.c;. thermo-couple differential 
voltage) 
Ifol tiploxer for about 150 wo,llws 
A/D convorteT. Give COFT1oic i"IOdo rojoction perform'.'J1.ce for DC cmd 
AC of c:.11 froquoncies up to lOK c/ s. 

1. L~. 5. §J2§l_g;i..~"""\.:L. _9J?.Q.r.;;~tol: ..P.f\110:J... 
Tho tonderor should cocrJent on the possible incorporrition of a · 
control which would pornit process operators~ non-specinlizod 
in computer tocbnique, to ccTry out certain operations without 
recourscJ to the Lein control console e.g. 

Denr.nd for chClnbor log. 
11 !! benn 

of certnin pnrcnoters, tm:iporC'crily storing previous vnlue 
of son.e ::~1.''TLl l:Lri1tr3 1 

Co; •no.nd X-Y 

ili1 :Lnclico.tion of price should be given. 

2. Functions of the Computer ________________ ., __ _ 
2.1 J'1odes of Operation 

Chnmber Coolclown 
Cho.nber 1iforrrup 
Clmmber Strmdby (Cold) 
Chonber Operating 
Bem1 Noni toring 
Be2J•1 Tuning. 

2.2 11.outines 

ti !l 

2. 2.1. During clmnber cooldown cmd wnrnup nodes (see fig. 1) .::. tho comp11ter 
will noc,sure tenperc.tures of cl12.cber opticnl conponents ( somo 30 
points) every 30 ninutes, C\S detdled in tb.e following fable. 
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Procisj_On 

1 o/o 

in 

pnir.s 

It nust bo pooE>ible to cormccnd t}10 roo.cling m1d recording of 
the :;ibovo v2lues oxternc'l signGl. 

2. 2. 2. Chc:.nbor StD.ndby (Cold) 

Chanber Body 
Cooling Loops 
Liquifier 

It r:rust bo possible to print out 
on donnnd te111perc1ture.s indicc,tcd 
by up to 40 Copper-Constccntm:. thernocouples 

during the chonber nodes: Cooldow11, Wc..rn up, St[cndby (Cold). 
These vo.lues o.re nvo.il:cblo as voltf:,ges. 

2.2.3. Cho.nber Operr;ting 

(a) Control: 

PS/5687/jc 

synchrotron which 
every two seconds. 

with tho CERN 
energy pz::.rticles 

this burst the bubble ch<'.lnbe:c will 
be oper·rJ;od up to 3 tL·os bv n tonporc.ry pressure drop. The 

._, 3) gives t:ltive infornntion (Figs. 2 
cycle. 

Tho co:c1putor nust fincl tbc; tir.1e of tho ninimu' of each pressure 
drop nnd ched: thclt this tine is Didway between the benrc1 pu.lDes 
cmd 

response 
100 noiso o.t 

(·within linits of 100 
:Ls Ger,sured by u · trcmsducer with n frequoncy 

to 10 kc/ s. Tho prcssl1re signc,l hr:,s some 
100 kc/s su.perinposed. 

(b) Ifonitoring of vc.rious chc(iber po.renetens. 
\Ie '·1n.y divide ch['.Uber pnrucetors into two groups: 
Group I: 

These p:crcQeters nust be .scnnned nt ench cycie of 
chflxJber operntior1 ;::~:nd tl10 
Group II: 

Grou1i II 
( "·boll). 1 r,.i ,,.. ., +r'.) , C..,.L - lr __ J,,,0 _,,_J,c.l ___ 1_1 _ 

vnlue stored. 

must be· scnnned n t longer intorvcJ_s 
lc~test vnlues stored. 

The coElputer l.rill store crnd low lifli ts for no st :oo.r2netors 
in both groups ,-,nd should rn1y not 1Je within its ts 
the corrnutor nust prh1t out its vnlue in red (:··.nd gj_ve rn1 Alun1 
Signc.l). ]'or detnils see t'"e follow(rng list (po.ge 4). 

( c) At fixed intervals ( 4 hours or more) or on demc,nd ·the latest vnluos 
of ctll these po.rm eters :1ust be printed out ,:-,s Ct process log. 
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CH.AMBER PAPJ-l.l.JETERS 

: GROU;:,: -fro .-of-T~~::i -~01~-- -~-~·~-T:~~·Fl7£~Wi1&5~~l P;e~~:io:·r- :11~2~~:----;- ~Sc·~=~---~ ··:--~----~en~rk~-"'"-··~~: 
· uoi nts: P : V o,luo lForr1 ~ . .Levol Frequency : 

~----~----=-~+----"""- ---""-~~-,.._-.,,..-_____ .,,,.,., __ .. _--=..,""'"··---'---~.·--"""""--·"'"-'"'··""-'__,_· ..... -+ ......... """'="'-·'--~: ---~----+---"'-·""--____,_--~-~---_._, __ +_, ... ..__"""'--:'--~·-. ~=-=-4-«<..-~--~-""~" ~~----------~~-----~~~~ 
t; e O C 0- D 

: 6 Pilot V c.l vo s 0 or 1 : D ~ + 1 or =f 0 ! eod1 cycle Checks V d ve perf orn~'JJ.ce : 
1 LlP Expnnsion ~ 600r:iV ;A:no.l.; 1 o/o ~high + low! 11 " 

I 
.. . .. 1 /W Exp2i1sion l 900i:JV !A::.1-1.: 1 o/o ~high + low: 11 11 

1 BQcn Arrivo.l Tine k60nS . D l .,....,50 p,S jhigh + low: " 11 

l Flo.sh Delo.y ~ .6tolrJ.S~ D l 1 o/o :high + low: " 11 

3 1111 ' - ' · t ~ lOr:V : A Yl[:L ~ 1 o/o lo'" ii 11 _ D.Sli. lj_1"CCI1SJ. y . . , .t"~ • ; ' 

3 Akrn ; 0 or 1: D 
g 

11 

' . . 
·---~----· ~-

..,~,----------,,___ ___________ .,,.___,"""""""'.._._ __ ~ ..... --~T""·--~-~ L .... ·"' .. ; • ._.,__........_ ""'-"'"""·---·=-""--- """"i ... ""-~-...0-.«J.- """""""--_,..,,__,,,.. ,..---~-~-----.....::·----~~·---·"'·-· --~-~---~..,~-=_,,__.,._,_._.._ __ ~-""""-';.,....,.,._ __ -=-----.A<."'"-'"": 

II 

0 
L 

2 
2 
2 
2 
2 

1 
1 

1 

1 
l 

28 

1 

Sto.tic ChcLiber Pressure 500nV !Anc.1. ~ 0.1 o/o ~high + lowiecch ninute ~l The prino,ry TiG:lS'J.renerit is D.t 
Ch:::L'.bor Tomporn ture 400nV ll : 0. 05 o / o ~high + low; 11 " ; } . 

Ch2nbor 'Temp. Gradient .1°c ·· 11 5 o/o high · 11 11 :jpresent pnem1c,i;j_c 
Mc.in Vo.,cuum 20Lc.V ·: 11 1 o/ o -, 11 11 1/ 

I l : '1 : : ( . ~ 
V~:,lvebox V2cuun 20cV H l o, o r : )10-'+ torr: " 11 ; ! Norr.1cLlly ''"'10-,_ torr 
Lio':cifier VeccutG 8 20:-.1V tt 1 ~/o i ~ ; 11 11 · 'J - v _j : : :. 

C C 0 " <> D .._ __________ """""-·-"" .-........ ~~-""""' .... ---- ,..,........-__._.._ _____ .. __ ,.,_~.--· .. __,._,, ___________ ....,.,,,, ..... ___ _.,.___.......,_,,_., ... ""',,_,_ __________________ ,.. . 
~ " 0 f> 
" c " 0 

I11c:gnot Cui~ront 
Correction Coil Current 
Rofero::we Volte.go 

500nV · Anc:L l . 05 o/ o ;1u.g"h + low:encJ1 ninute 10,000 ['J~lpS • 

Hall Voltage 
Diffor2nticcl Field 

M2.€snet F cooling w::ctor Tonp. 
!I S I! I! II 

600nV 11 • 05 o/ o 
ll 7r:1''1 
117~·:V 

lOnV 

50nV 
50::N 
70°C 

ii 

!I 

!! 

ll 

11 

• 1 o/o 
.1 o/o 
1 o/o 

1 o/o 
1 o/o 
1 o/o 

!high + 
:1~· ~h 
:1.1.l5 + 
lhigh + 
~riigh + 

liigh 

low: fl 

low: 11 

lowl 1l 

lowl ii 

ft 

!! !I 

II 1,200 

" 
II 

II 

secs: 65°C 
65°G 
70°C l1 

·nnps • 

N cooling wc:.ter flow lOChV 11 1 o/o 1 OF 11 11 11 :··1 
' ... ~ "" ~ '-1 000 li tros/1nin 

11 S " 11 u lOOrN " l o/o low : 11 " 11 U _, 
Corr-oct.Coil N cooling we.tor flow~ lOOraV 11 1 o/o low : 11 " " '..:l_. 1· 10 · li tres/nin 

11 11 S 11 11 n lOOnV 11 l o/ o low n " " :J -
~~---~-""<-+-----""-"'-'~~----·--'"""-·-""""----~· -~---~------·;-+-.-..-.-.-· -·+--~~-~._,..,._ ........ ,...,-=...t_.,. ____ ~...-0 ... -.-.--~~_,,_~~:~-~,,. ... "'''""·___,.._···~""""--~~~--~~-<--"'*"-,,...______,_: 
~other i 1 ~ Exp2.nsion Nm-cber . D 6 dee. : n 
: in.for-: 1 Roel 11 D 3 : ~ Print in nll chcnber 
: '" ! ., D.· 4 ; 1 d B Lo :no:non: 1 Photogrnph . ~ I nn. ec:r.1 gs 
· i 1 Dre te D : ..; 

J_ ·~-._;~~--~----"""""-"i.-,,..._~-~~-____,,~--~----.--=-_,,_ ~J-,..~~~,,__..,._ .... ~-~---· .. ---~-_,,,__ __ _..._..-~~-" 
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2.2.4. Bean Monitoring 

Ber:cn parccneters to be conitorod cm1 also be divided into two groups: 

~""""~---~'""'"~""~-.·-- ... ,.~~"'·~-~-~· -.......-.--~ ... -~~-=--«---~--'-"'-='---W.---""-·""~;>!,..,~------~~-·=· ---~"""'-~""~-...... _..,,,.-,-~a:--;_,,,__..,,._._....,,..,,.._""'=·~ 

, r ; No. of 1 . , . • : : : Alc.rP1 : Senn 
GROUP Descri1rio·1 ;Vnlue : Forn :Precision: · : 

: l : • t : - 0 1 • :, :. : Level : Frecmency-; : po in -s : , , , ~ ; ~ 
.,_,,_,_~,_,.-____ , _____ -"""""" __ '""'"""'''""'"~"~--~~--"~ .. ~-·'"'"'··-~----c..- '"""'--""""-~'·"*'--""""''".,._.. .• .-_-....,,_..,._~----"-... ' -----~~---- "''-"- ---"---""''·-""'--'-'"''-~·~·--""'*"'~-~-_..,,__,_~'*"-'""'-='"""' ·"""--'""'"-"""'"·'*''-"JIC..----o> 
: • ~ : : ~ 0 ~ 

5 ;Drive : : D : 1 o/o ~high + lowl ench cyclo 

I 
5 1P.F Sepnrntor 2 phD.ses BCD 14 doc0,des!high + lowi ench cycle 

;powers 
3 !P~1rticlo Counters . BCD :4 deco.dos 1 

" 0 • " :> " v 

low ench cycle 
:~--o-.-_-~,,...-o..~-'------------~ .. -·"-'•..--· . .--~--"""""~'"""'-"'-'"~=---""""·'.-,,,~-'--~-=--"""'·.a.~_.._---_....._,.....,. .. ~ ............. -'---"-""''-""'·'-""'~"---'""'"'"'""'_,..,_~~""""'".-.,.,.!. .. "'"""" __ ,,,,_ .. _.,.._....,, __ --_..,_....,_......,. . ....,,_,,,. 
• lo () .. " " ¢> 0 . . . ' . ' + . 
: 30 lrhi:«nots ~encl. Qu.r:.drupoles :,BOOnN · BCD .. :4 doc::.dos.: 1 o/o 

II 
- ~ onch 

!(O.l o//o) l + / rtlrnxte 
. : 3 !Sopc.r::ctor Voltage 1100nV . BCD ~ 1 o o l 5 o o . 
·~··-~· ~--------·-- '""~·--"""~--~""'-"''"""-·-~·~· ·--·*'"""""'°""'·---·.-"""''°"-'"""'"'"'" .-.-. --...,-·"""-"·"'~-· "'·'-""·"""-.._._~_.l!L°"""'.a.-a.:...~.._ """'~-'-""'-~",._.._..,_._,.,-_ .. ,.,""'""' ..,~ . ..,.,._.,_,..,..,,.,__=4"'_,,~.,,...-.-.._,,._,.a.;._c..,,,_...,o..,._-~_,,._ __ ,_...c_'"""~ 
" " • " " " • b 
~ 0 ~ i; 0 ~ 

: 3 lSGJXLrntor Ji'lc.shovor Counter !Ihr,10r5.--l ~BCD ~4 docu'los; : 

jOthor 
1Infor-~ 
;nc:tionj 

10 

10 

8 

8 
8 
8 
2 

1Horizontn1 Co1lil'!i:--:ctor 
!Position 
lVorticri.l CoUirn~tor 
!Posit.ion 

:count ors 
o"""'"*"'-'~-~_,,_ 

lNonitor 
: Bur"t Fu 1" be-r ~- 0 j <.,Llf' ..1... 

Ufo.of po.rticles 
lHorizonto.l Pboition 
~TVe11ticr~1 PoSitiorl 

!cavitios 

1cal 

" .. 

BCD 

BCD 

D 
D 
D 
D 
D 

:4 decrn1es 1 
~4 
14 

docr>des: 
1 ~". :1 ct ; CcOCc .Cle": 
docados) 

3 decndes; 

to be 
printed nt 
encl1. 
Bean JJog 
or 
on dmitmd 

....,.. ...... ~~""'~-"""'-~-~-~-~-'~----~·~-~-~·~~--~--"'"'-·---·-"'"--'"-'" "---~ 

It· i:::, o.lso proposed. thnt tl1e conputer should print out a histogrnn 
showing the variation of intensity throughout the bean pulse. 

The paraneters of a tuned been will be recorded on punched tnpe to 
facilitc.to subsequent setting-up of , , siuilnr boon. 

3. Further desirable infornntion 

The tenderer should give infornntioI1 or~ the following itnms, stnting whether 
the features nentioned nre stnndrTd or op-Cionnl: 

3.1 Purity checldng and whnt in cnse of parity error. 

3. 2 Is soc1e sort of ce11ory protection av:ciJLblo or necessary. 

3.3 Any i'.dc'lj_ timml fec,turo of tho conputor which the tenderer fsels is worthy 
of s1JecinJ_ consiclerettion. 

3.4 Consequences of conputor power su:cYply fnilure. 

3.5 Price nnd deb_very dolny cf further :'VuilcJJlc poriphernl equipnent. 

4.1 lli1 ndequnto coE:.pi1er prograr1L'le for synbolic nssenbly nust be provided. 
The tenderer should state wh2t :wsistci1ce ho is prepared to offer in setting 
up, D.ncl in instructing CERN personnel in the use of the coDputer. 
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4.2 The proposal should include a comprehensive softwo.re description 
including the assembly progr.~nme compiler, librnry routines ffild 
equipnent dingnostic routines. 
Final prograrnrning · D11nuals, asser:ibly drawings, flow charts and 
debugged prograr:imes shall be delivered with the computer. 

66-2 

4~3 A complete set bf circuit schematics, logic diagrams nnd other 
engineering infornation for servicing ond modifying the equipnent 
must also be provided~ 

The tenderer should indicnte what nssistnnce he will give in instnlling 
and cor:u::lisiordng tho equipnent nt CEill~ 1 o.nd what nddi tionnl chnrges ·if any would 
arise in tho event of prolonged difficulties in corn::d.siorri.ng. 

The tenderer should stc.te clenrly the oxtent and terns of tho gunrruitee 
thn.t he will fci.rnish for the Ll.'l.torial. Tho gunrc.ntee period shc.11 str.rt fron Lhe 
dnte of nccopt::nce of the nnteric,l by CEmr. Th::_s dc.;.te will be 2greed r:iutuc..lly 
by CERN C'.Dd the supplier. 

CERl'T would ex1)ect deli very 4 nonths afto:c tho placing of n firn order 
or lotter of intent. A shorter dolc~y would 1Jo a fnvourc~blo f2ctor in the choice 
of n supplier. 

The tenderer should indico..to clecirly the terns c;i1d conditions for 
nnintennnce of the equipnent o..ftor the expiry of tho ini tinl gu.2rc.ntee, ond 
indicnte the location of the nearest nc:in service depot, with conprohensivo 
spnre pnrts service nnd engineering nssisfonce. Tho procedure for requesting 
urgent engineerinc nssisknce in event of equipnent f~lilure should be specified, 
together with on indication of delo.y. 

The tenderer should give o.. conplote breakdown of the totnl·price. This 
should include the optionrcl extras ::cs well ns nll stnndnrd itens, o..nd c:ny special 
equipnent. 
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