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1. INTRODUcrION 

This report describes to the user how to operate the computer peri ­

pherals to obtain anyone of the services described below. These services 

involve the recovery of SRS data from History records kept on the computer 

system. 

There are three main tasks which the user can invoke to recover SRS 

History. These are: 

HISTORY 	 Produces listings of parameters, or graphics plots, 

as requested between the start and end times given. 

LOG 	 Produces a log of parameters for the date and time 

requested. 

RESTORE 	 Restores the parameters of those that are controll ­

able, ta the settings that were recorded at the time 

requested. 

Descriptions are given on how to run these tasks. This includes de­

tails of how to enter the parameter names, and what names are valid for 

any given task. It tells the user what keyboards are available for in­

put. The user is also instructed in the use of the keyword parameters 

used to enter such parameters as date and time, and interval setting. 

This report also instructs the user on how to e~ter such complex para­

meters as date and time, which can take many formats. 

There will be times when the service fails the user. At these times 

the user will be provided with information as to the nature of the fault. 

Much of this information is in the form of task completion codes. Details 

of their meanings are listed where applicable. 

Because History is stored on file;s distributed throughout the Computer 

Network, some of these files being on tape, the user may experience some 

delay in the recovery of the requested data. The user will be instructed 

on how to monitor the progress of his task on the IBM 370/165 job queue 

by using the TSO "status" command. 

1. 

The users output may be displayed on any of the terminals indicated 

below. Users are, however, reminded that grapbi.ca data will be displayed 

as rubbish on terminals that do not have grapbi.cs support. 

The output information has been spec.1ally formatted to make full use 

of the several different types of terminal that are connected to the 

Network. 

2. OOMPUTER TERMINALS 

A list of the terminal devices on the SRS COmputer Network is giVI!D. 

below. Each task is allocated a default device to which the output is 

routed, \Dlless it is forced to another device by the inclusion of one of 

the device names listed below. 

2. 1 Input keyboards 

I~ut messages may be entered at anyone of the four keyboard devices 

at present connected to the Computer Network. These are: 

CONS: Terminet (SRS Computer Room) 

KBDl: Control Console 1 

ICBD2: Control Console 2 

KBDl: Personnel Safety Console 

2.2 OUtput 	terminals 

The output may be directed to any of the terminal devices listed 

below, bearing in mind that text should not be directed to graphics ter­

minals, and that grapbi.cs data should not be sent to alphameric terminals. 

These terminal devices are: 

l!N])J, Anderson Jacobson (text and graphics) 

OOLl: Colour display (Control Console 1 upper screen) 

OOL2: Colour display (Control Console 2 upper screen) 

OOL3: Colour display (Personnel safety Console upper 

screen) 

coL6: Colour display (Control console 1 lower screen) 

COL7: COlour display (Control Console 2 Lower screen) 

2. 
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COL8, Culour display (Personnel Safety Console lower 

screen) 

CONS: 'l'exminet (8M Computer Room) 

GOtH: GraphiCS display unit {Control Console I} 

GDU2: Graphics display unit (Cor.tro1 Console 2) 

PR: Line printer (SRS ccllPuter Room) 

vow; video display unit (SRS Computer Room) 

VDu1: Video display utrit {SRS COmputer Room) - used for 

indication with repeaters on Control 

Consoles 1 and 2: 

Vl:::RSA'l'C;C IBM 370 VERSATEC Plotter 

Error messa9~S are only displayed at present on the Interdata 7/32 

con801e. i.e. on the Terminet printer. 

3. FORMATS FOR DATE! AND TIME ENTRIES 

T~e serv~ces.which are described below have been developed to select 

default dates and times where none have been 9iven in the parameter field. 

However, to make full use of these services, the user must become familiar 

with the formats of the date.and time used on the system, in order to ex­

tract information from any record in ~~e, History files, 

This entrl' of the date and time has been treated separately from the 

details of how to use the main services because the para~ter field is 

strictly limited and dates and time may be truncated and still be able to 

select the required record. 

For the sake of clarIty the following abbreviations will be used 

throughout this document:-

Oate 	 dy - day of the IOOnth (1 to 31) 

mh - month (1 to 12) 

yr'- year (integer year 1900) 

Title 	 hr hour of t.he aay {o to 23) 

me - minute (0 to 59) 

sd - second to to 59) 

Date and time is nOL~ally entered following the appropriate keyword 

in the following format:­

dy/mhiyr hr;me:sd 

The user may reverse this order with no ill effects and enter: 

hr;tne l sd dy/mh/yr 

Restrictions to the number of characters that may be entered in the 

task p~ameter field have resulted in the following abbreviations being 

permitte~ 

If the date required is the current date then it can be ottdtted1 

and the message to be entered will be:­

hnme;sd 

Time to the nearest second, where Histo~ is recorded only every two 

minutes, is not a normal requirement, hence the time may be truncated to;­

hr:me 

This is the normal way that the user will enter it when using these 

serv:ices~ 

Similarly the date may be truncated. We have seen the case where 

the date is omitted entirely frOlll the messaqe. Thus if the year is the 

current year. then the date may be truncated to:­

dy/nlh 

If both BIOnth and year are current than the date may be further 

reduced to:­

dyl 

Note that the 1/' is still retained. This is necessa~ in order 
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that the program may recognise the number as a date parameter and not a 

time pa.rameter. 

Wi th any of the above formats the date and time may be entered in 

any order as they are both uniquely recognisable by the delirui ting 

characters of '/' and .~'~ 

To further reduce the number of characters used up by the .date and 

time J then a further constraint is added. This is that the date comes 

first, and the final two sets of characters represent the hours and 

minutes. Thus the date and time I:I1I.\Y be entered as: ­

dy llIh yr hr me 


or (iy llIh hr me 


or (iy hr me 


or hr me 


With this format the hours and minutes can be run toqether, e.g. 

hrme. 

where the Plinutes lllU$t contain two characters, e.g. 

0900 


900 


1205 etc. 


The user may !nix the modes, e.g. 

hrme dy/mh 


or dy/ hr me 


The followinq ways of enterinq date and time are illeqal: ­

hr: t:ne ~ llIh 

h.r me sd dy /tnh 


dy hr me sd 


5. 

4. REiCOVERY OF RECORDS FROM THE IBM 370/165 

History recovery tasks al::e started at an Interdate 7/32 keyboard as 
•indicated above. The user needs no knowledge of the whereabouts of the 

records that have been reque&ted', '!'he task in the Intel::data 7/32 searches 

its files to see if the records can be found there~ 

If they cannot be found, then the ta&k creates the IBM 370 JCL to 

run a s1mdlar job in the IBM 370 batch mode. The user is informed when 

this occurs via the Interdate 7/32 con&ole with the following,messages: 

time taskid.DAT!: NOl' OLD IN 7/32. TRANSFERRED TO 370 PROGRAM. 

time task1d:END OF TASK o 
time NETSERVE:TMNSFER OF DATA:JCLTEMP.DAT COMPLETE 

to say that the JCI. has been transferred to the IBM 370. '!'he USer Dlay 

then go to any texminal lO9'g'ed ON to TSO to check on how the job is Pl::O­

gressing by e~t~ring: 

st(atus) srylog32 

This will come back with the infomatior'l as to how the job ls pro­

gn~sslng. 

When S&YLOG32 texwinates, then the data should be sent to the spec1­

fied device, If it returns to the Interdata 7/32 via the Network, then 

the following message w111 appear on the 7/32 console: 

time NETSERVE:TRANSFER OF device COMPLETE 

The data should then be displayed on the device in question. 

Data fOl:: the gl::aphics terminals, and the restoration of parameters, 

will be indicated by the following' messages respectiVely: 

time NETSERVE.TRANSFER OF DATA:PLOTFlLE.DAT COMPLETE 

time NETSERVE.TASK PLOTBIST STARTED 

time ?WTHIST :END OF TASK o 
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time NETSERVE:TRANSFER OF DATA:SET'I'INGS.DAT COMPLETE 

time NE'I'SSRVE:TASK RESTORE STARTED 

time RESTORE:END OF TASK o 

5. lHSTORY RECOVERY TASKS 

To start any of the recovery tasks the user must go to one of the 

terminal keyboards listed in section 2~1 and enter the following command; 

RUN taskname{,parameter field} 

wherE! the parameter field is optional in some ca.qes. At keyboards other 

than the Terminet, instead of t.he RUN command the user may enter: 

ST (ART) tasknalne (,parameter field) 

On these terminals the START cOID!llal1.d frees the keyboard for further 

commands before the task has terminated. This is not necessary for t.he 

Intcrdata 7/32 console. 

5.1 History 

The user -way display the History of selected SRS parameters. el.ther 

as an alphaMeric listing, or as a graphics plot, in both cases as a func­

tion of time. This is done by going to any of the input keyboards des­

cribed in section 2.1 and entering:­

RUN HISTORY,parameter list(start time end time interval device) 

where parameter names can tilke any of the following forms. e.g. 

section.group.itemnumber single pa~amcter items 

section. group - parameter groups starting at 

section.qroup.Ol 

section - sections of parameters starting at the 

1st item 

device - see section 2.2 

A full list of all the SRS section. group I and item names which are 

7. 

in usc at the time of writing is giv~n in Appendix I. 

The items in the parameter field may be entered in any order. The 

ltIaxil'llown number of SRS parameters that can be displayed is 5 on the graphics 

and line printer terminals, The number of parallleters is tr;.mcated for 

devices with shorter record lengths. 

5.1.1 History keywords 

The other itemS in the parameter field are controlled by keyWOrds:-

FllDM - start time 


(time as described in section 3) 


IN(TERVAL) - interval 


followed by number of minutes 


e.g. IN 15 


PLIOT) - output device is a plotter 


TO - end time 


(time as described in section 3) 

VERS{ATEC) - output device is the IBM 370 Versatec plotter. 

This key",ord must be accompanied by the keyword PLOT 

5~l.2 History default settings 

A maximUJl'j of 1000 records may be displayed on graphics or hard copy 

devices. Other devices are restricted to one page of data only. Parameter 

field data enclosed in parenthesis is optional. Under these circumstances 

the default settings apply. These are:­

device - PR: (line printer) 


interval - 2 minutes 


start time - start of History on 7/32 discs 


end time - last history recorded 


5.1.3 History completion codes 

The History task can set a return code to be passed to the user to 

indicate an abnormal termination. These retu.rn codes are:­

8. 
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a - successful complet1on 


1 Output device not assignable 


2 - History f11e not assignable 


3 PLOT~ILE cannot be allocated 


255 - Task cancelled by operator 

If any of the above errors occurs then the user may attempt to run 

the task aqain before calling for assistance. 

5.1.4 History examples 

Example 1 RUN HISTORY, LV.AUXL.ol LV.PIRG.02 FROM 29/ 1:30 IN 10 

ferndts 1000 records of the History of the Linac Vacuum 

Auxiliaries and Pirani gauge No. 2 to be printed on the line 

printer at 10 minute intervals start1ng from the 29th of the 

current IiDnth at 0730. If there are not 1000 records ava.11­

able. then it will terminate at the last recorded sett1ng. 

Example 2 RUN HISTORY, BV.IONP rHOM 14/7 000 to 18/7 2359 PL VERB IN 10 

Permits the first 5 iUms of the Booster Vacuum Ion Pumps to 

be plotted on the Versatec, starting at midnight on 13th July 

to mianight on 18th July. The interval of 10 minutes has been 

selected to spread 1000 records evenly between these times. 

Example 3 RUN HISTORY,LC.SC'l'L 

Permits all the Hietory records of Linac Control Status 

Controllers contained on the Interdata 7/16 files to be 

listed on the line printer. 

5.2 LOG 

The user may display the Log of selected SRS para:meters as an 

alphameriC listing. This is done by going to any of the input kayboards 

described in section 2.1 and entering:­

RUN LOG, parameter list (time device} 

9, 

where parameter names can take any of the following forms, e.g. 

section - single section e.g. FM FB etc. 

sector - a whole se~tion of parameters e.g. L ~ B T etc. 

section type - all parameters of a given type e.g. AR AM etc. 

device - see section 2.2 

The items in the parameter field may be entered in ~y order. The 

parameters are listed in columns. The number of columns across the page 

is selected, by the task 1 from a knowledge of the logical record length 

of the device. 

5.2.1 Log keywords 

The other items in the parameter field are controlled by keywords:­

AT recorded time {time as described in section 3} 

5.2.2 Log default settings 

There are few parameters to eet as defaults for thts service. If 

no parameter is entered then it is assumed that a Log of all the SRS para­

meters is desired. The default options are as follows~ 

device - PR: (line printer) 


time - last history recorded 


5.2.3 Loq completion codes 

The Log task can set a return code to be passed to the user to 

indicate an abnormal termination. These return codes are:­

o - Successful completion 

1 - output deV4ce not assignable 

2 History file not assignable 

255 - Task cancelled by operator 

If any of the above errors occurs then the user may attetu]?t to run 

10. 

http:LV.PIRG.02
http:LV.AUXL.ol


the task again before calling fOr assistance. 

5.2.4 Log eXamples 

Example 1 RUN LOG 

Pexmits a Log of the latest recorded settings of all the SRS 

Parameters to be displayed on the line printer. 

Example 2 RUN LOG,LV 'SM.AT 1500 VDOO; 

Permits a log of Linac Vacuum and Booster Magnets recorded 

at 1500 today to be displayed on VDoo. 

Example 3 RUN LOG,AR 

Permits a Log of all the latest recorded RF settin<)s to be 

displayed on the line printer. 

5.3 RESTORE 

The user may Restore the analogue values of selected Bas parameters 

that can be given analogue control. This is done by going to any of the 

input keyboards described in section 2.1 and entering;­

RUN RESTORE,parameter list (time device) 

where parameter names can take any of the forms shown in section 5.2. 

and may be entered in any order. The USer 1s informed when the Restore 

has taken place. 

5.3.1 	 Restore keywords 

The other items in the parameter field are controlled by k.eywords: 

AT - recorded t1me (time as described in section 3) 

5.3.2 	 Restore default settings 

There are few parameters to set as defaults for this service. If 

11. 

no paraElleter is entered then it is assumed that a Restore of all the SRS 

paraElleters is desired. The default options are as follows: 

Device - COL1:(colour display console 1) 


U"" - last history recorded 


5.3.3 	 Restore ~let1on codes 

The Restore task can set a return code to be passed to the user to 

indicate an abnormal termination.. These return codes are: 

o - Successful completion 


1 - output device not assignable 


2 - History file not assignable 


3 - Settings file not assignable 


8 - Procesio not assiqnable 


255 -	 Task cancelled by operator 

If any of the above errors occurs then the user may attempt to run 

the task again before callin9 for assistance~ 

5.3.4 	 Restore eXamples 

Example 1 RUN RJ::STORE,AR II.T 23/5 12:30 

Per.mits the Restoration of all the RF parameter values record­

ed at 1220 on the 23rd May. Output messages will be displayed 

on Console 1 colour display. 

Example 2 RUN RJ::STORE,BM FD AT 16/ 2300 

Permits the Restoration of the Booster ~a9net and Flight Path 

collimator settings to those recorded on the 16th inst. at 

2300 hra. 
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APPFJillIX 1. 
 APPENO:tX I 

SRS SECTIONS, GROUPS and ITEMS 

as at November t 1978 

5.R.S. HISToRY GuIDI:: 	 CONTENTS 

St:(;TION 	 PAGE 

~ 15/11/1" 	 LINAC VACUUH LV AI.2 

LlNAC "UN LG AI.3 

LINA(; RF LR AI.4 

LINA(; CONTROLS LC AI~ 5 

LINAC HACNEIS LM AI.6 


FLIGHT PATH VAGUUH FV AI.7 
FLIGHT PATH !-tACt-fiTS FM AI. ~ 
FLIGHT PATH ll~ FE AI.9 

BOOSTER. VACUUM BV AI.IO 
BOOST ,l;.1{ R¥~ BR Al.ll 
&OUSTER (;ONTRULS Be AI.12 
BOOST J::R HAGN I::TS aM AI.13 
BUUSTER INJECTION BI AI.14 
BoOSTER EXTRA~TION BE AI.15 
llOOSTI:R HEAl·, BB AI.ln 

STORACE. RING NA(;t<lETS 	 Al.17 

,AI. 1. 



•• SRS *ft LINAC VACUUN 

+----+------+-----------------------------------+----+------------------+ 
I I I I I SIGNALS IN GROUP I 
I I I I I I I 
ISECN I GROUP I DESCRIPTION IIT£MI ANALOG ISTATUS I 
I I I I I I I I 
I I I I NO I READ I SET I I 
+---+-----+--------------------+---+-----+---t----+ 
I 	 I I 
! LV 	 I AUXL I VAC AUXILIARIES 

I PIRG I VAC PIRANI GAUGE 
I PENO I VAC PENNING GAUGE 
I IONP I VAC ION PUMP 
I IONV I VAC ION PUMP aT VOLTS 
I V ALV I PNEUMATIC GATE VALVE 

! 
! 
I 
I 
I 
I 
I 

+----+-----+---------------------------i--"--+----+-----+----+ 

AI.2. 

** sas U LINAC GUN 

+-___+-_____+-_____________________---+-__-+-_____--1____-+ 

I I 	 I I SIGNALS IN GROUP I 
I 	 I I I I I I 
ISECN I GROUP I DESCRIPTION IITEMI ANALOG ISTATUSI ­
I 	 I I I I I I ! 
I 	 I I I NO I READ I SET I I 
+---+-----+------------------------+-- I --+-----+ 
I 	 I ! ! ! 1 ! I 
I LG I UTR. I GUN IIBATER & BIAS I 1 I I I 1 I 

I RIRV I GUN. !!EATER VOLTS I 1 I I I 1 I I 
I BIAS I GUN BIAS VOLTS I 1 I 1 I 1 I I 
I TIME I TIlUNO PULSE I 1 I 1 ! 1 ! ! 

I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I j I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I 1 I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I 1 
I I I 1 I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
1 I I I I 
I I I I I

i---+-__-+-_____________________--+-__-+-----+-__-+-__-t­

AI.3. 

I 
1 1 
2 I 
2 I 
2 I 
2 I 
1 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-I 
I 

2 I 
2 I 
2 I 
2 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

I 
1 I 
2 I 

I 
2 I 

I 
1 j 

j 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 



** SRS ** LINAC RF .. SRS ** LINAC CONTROLS 

+----+_-----+_-----------------------t----+--------------+ +----+------+----------------------------------+----+------------------+ 
I I I I I SIGNALS IN GaOUp I I I I I I SIGNALS IN GROUP I
, , , ,
I I I I I I I I I • I 
ISECNI GROUP I DESC1\Ii'TION IITEM I ANALOG 'STATUS I ISECNI GROUP I DESCRIPT.ION I ITllil ANALOG ISTATUS I 

I I I I I 1 I 1 I I I I I I I I 

I I 1 I NO I READ I SET I I I I I , NO I READ' S£'I , , 
+_---+_----+----------------------t---t---+-----+----+ +----+------+--------------------------------+----+-----+--~--+------+, , , I , , ,
I I I I I I 1 I I 
, La I DHIR I DRIVE KLYSTaON HEATER i 1 , I I 1 I I LC , SCTL I STATUS CRATE CONTlOLLER I 3 I 1 I 3 I 

1 I DHTV I DRIVE KLYSTaON R.T. VOLTS 1 l I 1 I 1 I 1 1 I I I I I I I I 

I 1 DRTI I DRIVE KLYSTRON H.T. oURRENI I 1 I 1 I I 1 I I I i 1 I I I 

I I DBSV I DRIVE KLYSTRON BOOST VOLTS I 1 I 1 1 ,I 1 I I I I J j I I 

i i BIAS I PULSE TRANSFORMER BlAS CURRENT I 1 1 1 J I I I I 1 1 I I 1 I 

1 I "VAC 1 1!AIN -!<LYSIllON VACUUN I l I 1 I I 1 j 1 I I 1 I I I 

1 I IONV I VACUUll ION l'IllIP BT VOLTS I 1 I 1 J 1 I I j I I I I I I 

I I HTRB I lIAIN KLYSTaOIl HEATER • alAS I 1 I I I 1 I I I I 1 J I 1 I 

I I HIllV I lIAIN KLYSTRON HEATER VOLTAGE I 1 I 1 I I I I I I 1 I I I I 

I I HTIlI I lIAIN KL YSTIlON HEATER CURRENT I 1 I 1 I I I I I I I 1 I I I 

I I Kl'CS I MAIN KL YSTROlI FOCUS CURRENT I 1 I 1 I 1 I 1 I I I I I I I I I 

I I KilTV I '~IN KLYSTRON H.T I 1 I 1 I 1 I 1 I I I I I I I I I 

I I !<HTX I MAIN KL YSTROlI AUX INTERLOCKS I 2 I I I 2 1 I I I I I I I i 

I I !<HTI I lIAIN KLYSTRON a.T. CUIUlENT I 2 I 2 I I 4 I I I I I I I I 

I I KllSV 1 1!AIN KLYS'l'RDN BOOST voLTS I 1 I 1 I I I I I I I I I I I 

I I PBAT I PRtBUNCmER ATT£NUATOR I 1 I 11 1 I I I I 1 1 I I I I 

I I pspa I FREBUNCHER P1!ASE SHIFTER I 1 I 1 I 1 I I I I I I I I I I 

.I I TlHE I TIMING PULSE i 2 I 2 1 2 I I 1 I I I I I I I 

I I FOIU' I FOIIAIU) RF. WilER I 1 I 1 I I I I I I I I I I I 

j I TEMP I CORRUGATED WAVEGUIllE TEMP I 1 I 1 I 1 I I I 1 I I I I I 

I I I I I I I I I I I 1 I I I I 

I I I I I I I I I I I I I I I I 

I I I ·1 ~ j I I I I I I I I I 1 

I I I I I I I I I I I I I 1 I I 

1 I J I I I I I I I I I 1 I 1 I 

I I I I I I I I I I I I I 1 I I 

I I I I I I I I I I I I I I I I 

I I I I I I I 1 1 I I I I I I I 

1 I I I I I 1 I I I I I I I I I 

I I I I i I I I I I I I I I I I 

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 

I I I I I I I I I J I I I I I 

I I I I I I I I I I I I I I I 

I I I I I I J I I I I I I I I 

I I I I I I -1 I I I I I I I I 

I I I I I I I I I I I I I I I 

I , I I I I I I I I I I I I I 

J I I I 1 1 1 I I I I I I I I 

I I I I I I I I I I I ! I I I 

I I I I I I I I I I I I I I I 

I I I I I I I I I I J I I I I 

+----+------+-----------------------------------+----+-----+-----+------+ +----+------+----------------------------------+----+-----+-----+------+ 

AI.4. AI.S. 



I SIGNALS IN GROUp I 
I I I I 
IITIlKI ANALOG ISTATUS I 
I I I I 1 
I NO I READ I SET I I 

** SRS •• LINAC MAGNE1'S 

+----+------+-----------------------------­ I ---------+ 
I I I 
I I I 
ISEeN I GROlJPl DESCRIPTION 
I I I 
I I I
+----+------+------------------ ­
I 
1 LIt 

I 
I AUXL 

I 
I IIAT£R S£RVICES 

I I PSUP I DEAlt STEERING !'OllER SU!'PLIES 
I 
I . 

I BreI 
I FGSI 

I GUN BUClUNG FOCUS 
I FOCUS CURRENT 

I 1 vsm I VERTICAL BEAll STE£RING 
I I HSTR I HORIZONTAL DEAlt STE£RING 
I I I 
I I 1 
I I I 
I I I 
1 I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I 
I 
1 
I 
1 
I 
I 
I 
I I 
I I 
1 I 
I I 
I I 
I . I 
I I 

I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I 1 I . 

+---+----+------------------+---+-----+- I --+ 

Al.6. 

'It. sas •• FLIGHT PATH VACUUM 

+----+------+----------------------------------+----+-----------------+ 
I I I I I SIGNALS IN GROUP I 
I I I I I I, I 
ISEeN I GROUP I DESCRIPTION IITEKI ANALOG ISTATUS I 
I I ·1 I I I I I 
I I I I No I READ I SET I I 
+---+---t--------------------------+----+---i---+----+ 
I I I 
1 FV I AUXL I VAGUUM AUXILIARIES 
I I PIRe I VACUUM PlRANI GAUGE . 

I I 

I I 
111 

--+---+----1­
I I I 1 1 
I 1 I I I 1 I 
I 1 I 1 I I 1 I 
I 2 I 
I . 4 1 

2 I 
.41 

I 
I 

I 
4 I 

I 4 I 4.1 I I 
I 1 I I J 1 J 
I I 1 J I 
I 1 1 I I 
I I I I I 
I I .1 I I 
I I I I I 
1 I I 1 I 
I I I I I 
I I I I 1 
I I I I I 
I I 1 I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I 1 1 I 
I I I I 
I I I I 
I I I I 
I 1 I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
1 I I I 

I 
I 
I 
I 
I 
J 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 I 
2 I 
4 1 
3 I 
3 I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

2 I 
4 I 
3 I 
3 I 

I 

I 

I 
I 

I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
J 
I 
I 
I 

I 
I 
I 

2 I 
4 1 
3 I 
3 I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
1 1 
1 I 

I 
4 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I PENG 
I I IONP 

1 IOlIV 
I VALV 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

I I 
1 1 
1 I 
I I 
I I 
I I 
I 1 
I 1 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I. 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I .VACUUM PENNING GAUGE 
I ION PUMP 
I VACUUM ION PUMP HT VOLTS 
I PNEUMATIC GATE VALVE 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+---+----+----------,...----------+----+---+---+-----+ 

AI.7 .. 



** SRS ** FLIGHT PATH HAGNETS 

+----+------+----------------------------------+----+------------------+ 
I .. I I I I SIGNALS IN CROUP I 
I I I I I I 1 
ISECNI GROUP I DESCRIPHON IITEll I ANALOG ISUTUSI 
I I I I I I I I 
I 1 I 1 NO I READ I SET I I 
+---+------+-------------------+---+----+----+-----+ 


I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

I 
1 1 
1 I 
4 I 
~ I 
2 I 
3 I 
3 I 
2 1 

I 

I 
I 
I 

4 I 
3 I 
2 I 
3 I 
3 I 
2 I 

I 

I 
.1 
I 

4 r 
3 I 
2 1 
3 I 
3 I 
. I 

I 

1 
1 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

** SRS ** FLIGHT PATH BEAM 

+----+------+----------------------------------+----+------------------+ 
I I I I I SIGNALS IN GROUP I 
I I I J I J' I 
ISEeNI GROUP I DESeRIPIION IITEM I ANALOG ISTATUSJ 
I I I I ~ I I I 
I I I I NO I READ I str I I 
+----+------+-------~--------------------------+----+-----+-----+-~----+ 
I I 
I FB I ReOL 
11 veOL 
I I STOP 

I I I I 
I HORIZONTAL GOLLlHATOR I 2 I 2 I 
I VERTIGAL COLLIMATOII I 1 J 1 I 
I BlWI STOP I 1 I I 
J I I I 
I I I I 
11 I I 

I 11 I 
I 1 I I 
I I 1 1 
j I I I 
I I I 1 
I 1 I I 
I j 1 I 
I I I I 
I I I 1 
I 1 I I 
I 1 I I 

I J 
2 I 2 I 
1 I 1 I 

I 1 I 
I I 
I 1 
I I 
I I 
I I 
I I 
I 1 
11 
I 1 
I I 
J I 
I I 
I I 
I I 

I I I 
1 FI! I AUXL I BEAll STEERING AUXILIARIES 
I . I PSUP I BEAll STEERING POWER SUPPLIES 
I I VST!\ I VERTICAL BEAll STEERING 
I I HSTh 1 HORIZONTAL BEAll STEERING 
I I DIP 
I I FQUD
I I OQun 
I I tw:r 
I I 
I I 
I I 
I I 
I I 
111 
111 
I I .1 
I 1 I 
I I I 
J I I 
11 I 
I I I 
I I I 
I I 1 
Iii 
j I I 
I I I 
1 I I 
I I I 
I I I 
I I I 
I I J 
I 1 I 
I 1 I 
I I I 
I I I 
I I I 
I I I 
I I I 
J I I 
I I I 
I I I 
I I I 
1 I I 
I I I 

I I 
I 1 
I I 
I I 
I I 
I I 
I I 
1 I 
I I 
I I 
I I 
I I 
I I 
J j 
I I 
J I 
I I 
1 1 
1 I 
I I 
I I 
1 I 
I I 
I I 
I I 
I I 
I I 
J I 
I I 
I ! 
I I 
II 

. I I 
I I 
I I 
I I 
I I 
I ! 
I I 
I I 
I I 

I BENDINGHAGNET 
I HORIZONTAL FOCUSSING QUADRUPLE 
I 1I0RIZONTALDEiOCussn.G QIlADRUPOL 
I MAGNETOIIEElm 
I 
1 
I 
I 
I 

+---+----+----------------------+----+--...--+..:..----+-----+ 

AI.S. 

.Ii 1 I I 
I I I I I 
I II I 4 
I I 1 I i 
II J I I 
I J I I 1 
1 I 1 1 1 
I I I J I 
1 I I I I 
I I I 1 1 
111 I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I j 
I 1 I I j 
1 I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I 1 
I 1 I I I 
I I I I I 
I 1 I I I 
I I I I I 
I I J I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I 1 
I I I I I 
I I I I I 

1 I J II I 
I I I I I I 
I 1 J 1 I 1 
J I I J 1 I 
I I I I I I 
1 I I I I J 
I 1 1 I 1 1 
I I I I 1 1 
I I I I I ! 
II I I I I 

1 II! I I 

+---+--..---+------------------------+---+----+-----+----+ 

AI.9. 

I I I 
I 1 I 
! I J 
I I I 
I I I 
II I 
! I I 
I I I 
I I I 
I I I 
1 I I 
I I I 
I I I 
I I I 
I I I 
I I I 

I I I 
I II 
I I I 
I I I 
I 1 I 
I I I 
I I I 
I I I 
j I I 
I I I 
I I I 
I 1 ! 
1 1 1 
I I I 
I I I 
I I I 



** SRS ** BOOSTER RF 

+---_+_---t------------------.....---_+_-_+_--------+ +-----+- ---------+---+- -+ 

.* sas *. BOOSTER VACUUM 

,, , , 	 , 'SIGNALS IN GROUP , 1 I, , ,, , , 	 '" , ISEC!{, GROUP I DESCRIPTION'SEeN' GROUP, DESCRIPTION 'ITIM' ANALOG 'STATUS' 
, , I 	 I I , , , , ,, ,, , , 	 , NO , READ' SEt , , 
+--:-+-:--,. ~--,------------+---+----+---+----+ I I 

, , 
I VACUUM AUXILIARIES . , 
I VAGUUH PIRANI GAUGE, 
I VACUUH PENNING GAUGE 
I ION PUMP 
I ION PUMP H.T. VOLTAGE 
I TlJRIlO-<lOLECULAR PUKl' 
I BOOSTER VACUUM VALVE 
I 
, 
, 
I 
, 
I 
I 
I 
, 
1 
I 
I 
1
1 
, 
I 
1 
1 
1 
, 
, 
, 
, 
, 
I 
, 
, 
, 
, 
1 
, 
, 
I 
I 
, 
, 
I 

--I 

AI.IO. 

, 
I 

I 

! 
I 

I

I 

I 

! 
, 
I 
I 
I 
1 
I 

, I 
l' I 
2 I 2 I 
4 I 4 I 
8 I 8 I 
8 I 8' 
1 I , 
3 I , 

I I
I , 
I I 
I I 
, , 
, , 
, I 
, I 
1 1 
1 1 
I I 
I I 
1 I
1 1 
1 1 
1 1 
1 1 
1 1 
, , 
, , 
, , 
, , 
, , 
, I 
, , 
I , 

, I , , 
, ADXL 

, 2 I , 1 DHTR 
I 1 I , BR 

, BIASI I , 
, DAVI 8 I 
,DAGI I 

I 1 I I DSV 
I 3 I 1 DSC 

I DRIVI I 
, I , TIME 

I , 1 !'RaG 
1 FllMlI I 

, I 	 , Tll!IE 
1 CAPB, I 

, I 1 Al1!C 

I I 
1I 
11 

, 	 ,I 
1 11
1 	 ,1 
1 	 ,
1 

1 
, 1
1 

, 	 1 
, 	 ,1 
, 
, I 
, I 
I I 
, I 
, 	 1 

lit 	 I,I I , 
, I , I 
, , , I,1 , 1 
1 , , 	 I 

II I I 
II I 1

1 1 , 	 I,, 1 1 
I1 1 I 

------~.--+-

AI. II. 

, ,-+ I 	 I -+ 

1 
1 ,I--­
1 RP.AlllILIARIES 
J OF. DRIVE B£Al:ERS 
, OF. BIAS VOLTAGE 
j OF, AliODE VOLTAGE 
, RF. AIIODE CURRENT 
, RF.SCREEN VOLTAGE 
, OF. SCREEN CIlltRENT 
I OF.DRlVE 
1 TIMllIG PULSE 
1 R. F PROGl!AI!HE AllPLIT1lDE 
, R.F FllMlE 
, CAVITY DETtlNING 
, BOOSTER RP. CAVITY FEEDBACK 
I AUTO TUNER RESET 
I 
I 
I ,1 
, 
,I 
1 
1 
I 
I 
I ,1 ,
,
, , 
1 ,I 
, I 
I 

I, 

I 
I 
I 

, I SIGNALS IN,GROUP 1, , 	 ,
1 
'ITEII' ANALOG 'STATUS', , , , I. 
, 110 1 READ, SET , 1, , '--,-+, ,1 1 1 

11 , 1 J 1 J, 1 , , , 1 ,, , ,
1 I 1 I ,1 ,., 1 , 1 ,I 	 ,1 ,I 1 I 	 I 
11 I 1 I I I

1 , .I 1 1 I I ,, 1 , , , 1 1 , 2 
1 1 

, 	 ,2 1 2 1 1 
1 , 


1 I I 1
, 1 1 ,1 , ,I 1 1 1 1 I 1 
I , , ,I 	 1 1, 1 j 11 	 1, , , ,I 1 

I I I 1 I, ,I I 1, , , , ,, ,1 1 1 
1 1 1 1 I,1 1 1 I 
I 1 1 1 J 
1 1 1 1, 1 ,1 
1 1 1 1, 1 1 1,
1 1 1, ,
1, , , , , ,, , ,, , I 
I I I, ,1 
I I I, I 1 
I I I,I I 
I I I, ,
I 
I I I 
I I I 
I I I 
I I I 

, 
I BV 
, 
, 
I 

I 

1 

I 

I

I 
, 
I
I 

I 

, 

I 

I 

1 

I 
, 
I 
,
1 
1 
I 
, 
1 

1 

1 
1 
1 
I 
, 
, 
I 
, 
1 
1 
1 

'I 
1 
1 
, 
, 
I 

, 
I AUl!L 
, PIRG 
, PENG 
I IONP 
I IONV 
I tBMP 
I VALV 
I 
, 
I 
I
I 
, 
, 
, 
I 
1 
1 
I 
I
1 
1 
1 
1 
1 
, 
, 
1 
, 
1 
, 
I 
, 
I 
, 
, 
I 
1 
, 
, 
,
I 
, 
, 



** SRS ** BOOSTER CONTROLS 

+----+------+----------------------------------+----+------------------+ 
I I , I I SIGNALS IN GROUP I 

I I , I I l ' 

,SECN, GROUP I DESCRIPTION IITEMI ANALOG ISTATUS , 

I I I j I I I I 

I I I I NO I READ, SE1: I , 

+----+------+----------------------------------+----+-----+-----+------+ 
I I I I I I I , 

I BC 1 SCTL I STATUS CRATE CONTROLLER I 3 I I I 3' 

I 1 I I I I I I 

I I I I I I I I 

I , , I I I I' I 

I I I I I I I I 

I I I I 1 , I I 

I I I I I I I I 

I I I I I I I I 

I I I I I I I I 

1 I I I I I , I 

I I I I I I I I 

I I I I I I , I 

I I I I I I I I 

I I I I I I I I 

I I I I I I I I 

I I j I I I I 1 

I I 1 I I I I 1 

I I I I I I I I 

I , I 1 1 I I I 

I , I I I I I I 

I I I I I I I I 

, I -I I 1 I I I 

I I I I I I I I 

I I I I I I I I 


I I I I I I I 

I I I I I I 

I , I I I I 

I I I I I I 

I I I I I I 

I I I I I I 

I I I I I I 

, I I 'I I 

I I I I I 

I I I I I 

I I I' I 

I I I 1 I 

I I I I I 

I I I I I 

I I 'I I 

I I I I I 

I I I' I 

I I "I 

I I I I I 

I I I I I 


+----~-----+----------------------------------+----+-----+-----+------+ 

AI.12. 

~* SRS ** BOOSTER MAGNETS 

+----+------+----------------------------------+----+------------------+ 
I I I SIGNALS IN GR9UP I 

, I I I I I I 

ISECN I GROUP I DESCRIPTION IITEMI ANALOG 'STATUS I 

I I , I , I I I 

I I I I NO .I REAl> I SET , I 

+---+------+--------------------------------+---+---+-----+-----+ 
I , I I I I , I 

I Bl! I ACPV I A. C. POWER SUPPLY VOLTAGE ,1 I 1 I I l I 

I I ACPI I A.C. POWER SUPPLY CURRENT I 1 I 1 I 1 I I 

I I I!.CSV I A.C. ?OIlER SlJPPLY SERVO ERllOR I 1 I 1 I I ,

I I ACPF I A.G.. PEAl( FLUX I 1 I I I I I 

I I DCPV , D.C. POIIER SUPPLY VOLTAGE I 1 I I I I 1, 

I I DCPI I D.C. POIlER SUPPLY CURRENT I 1 I 1 I I I , 

, , DCSV I D.C. POIIER SUPPLY SERVO ERROR I 1 1 1 I I , 

I I WATR , WATER SERVICES I I, I I 1 I 


, ENGY I ENERGY (GATED INTEGRATOR) I 1 I l' I , 

, Bm3 I INJECTION FIELD I 1 I 1, I I , 

, AUXL I ORllIT CORl!. AUXILIARIES I 1 I I , 1 I 

I PSUP , ORBIT CORllECTION POWER SUPPLIES , 1 I I I 1 I 

I PFIIS , POLE FACE WINDINGS , 4 I 4 I 4, 4' 

I vsn I HELMHOLTZ GOILS I 8 I 8 I 8' , 


, I usn , HORIZONTAL BEAM STEERING I 16 I 16, 16 I I 

I I II I I I I 

, I I I I II I 

J I I I 1 I I I
'i 1 II I I I 

I I ii' I I I 

, I I I I I I I 

I I I , I I I I 

I I I I I I I I 

I I I " I I I

I I , I I I 1 I 

, 1 I I I I I I 

I , I I I I I , 

I , I I I I I I 

I , I I I I I I 

, I I , I I I I 

I I I I I I I I 

, I , I I , , I 


I I I I I , I 

I I I I , I I 

I I I I I I , 

I I I I I I , 

, I I I I , , 

I , I I I , I 

I I I I I , I 

I I I I I I ,

I I , I I , , 

, I I , I , I 

I I I I I I I 

I I , I I I I 


+----+--~---+----------------------------------+----+----~----+------+ 

11.1.13. 



** SRS ** BOOSTER INJECTION ** SRS ** BOOST£R EXtRACTION 

+----+------+----------------------------------+----+------------------+ +--t-----+--------------------------+---I---------------_+
I I I I I SIGNALS IN GROUP I I I I I I SIGNALS IN ~ROUP I 
I I I I I I I I I I I I I I
ISECNI GROUP, DESCRI!'rION IITEMI ANALOG ISTATUS I ISECNI GROUP I DESCRIPTION IITEM I ANALOG ISTATUsl 
I I I , I I I I I I I I I I I I ' 
1 'I 1 I NO I READ I SET I I I I 1 ' I NO I READ I SET I I 
+----+------+----------------------------------+----+-----+-----+------+ +---+----+-------------------------+---+----t----+-------+ 
1 1 I 
IBI,llTRBlllEATER&BlAS 
I I KICK I BOOSTER INJECTION KICKER 
I I SE!'r I BOOSTER INJECTION SE!'rUM 
, .I SPOS I INJECTION SE!'rUM POSITION 
I I TIME I INJECTION IINING 
II I 
I I I 
I I I 
I I I 
1 , I 
, I 1 

, I 
I , 
1 1 
1 I 
I 1 

:1 1 
'II 
II 

:1 I 
I I 
1 I 
I I 
I I 

I I 

I I 

I I 
I I 

I 1 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 
I I 
1 I 
I I 
I I 

1 I 

I I 


1 I I 1 I
2121 121 I BE 
2 I 2 I 2 I 
1 I 1 I 1 I 
2 I 2 I 2 I 
3 I 3 I 3 I 

I I I 
I I I 
I I I 
I 
I 

1 
1 

1 
1 

1 I I 
I 1 I 
1 1 1 
I I I 
1 1 I 
1 I I 
1 I I 
I I I 
II I 
I I 1 
I I I 
1 1 1 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I , , 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I 1 
I I I 
I I I 
I I I 

2 I I 
1 I I 
2 I I

I I 
I I
I 
I 
I 
I 

1 

1 

I 

1 

I 

1 

I 

I 
I 
I 
I 
I 
, 
I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 
I 
I 
I 

I 

I 


I 1 
I BTlUl I HEATER & BlAS 
I KICK I BOOSTER EURAenON KICKER 
I SB!'r I BOOSTER EXTRACTION SEPTUM 
IBUHP!BEAHBUMP 
I TIME I ElITRACTIOIi TINING 
I I 
I I 
I I 
I I 
I I 
I I 

1 
I 
I 
I 
I 
I 
I 

I 

I 

I 

I 

I 

I 
I 
1 
I 
I 
I 

I 

I 
I 
I 
1 
I 
I 
I 
I 

1 

1 

1 
I 
I 

I I I I ' 
I 3 I 3 I I 3 
I 2 I 2 I 2 I 2 
I I I 1 I 1 I 1 
111 '11 II 1 
I 3 I 3 I I 
I 1 I I 
I 1 I I 
I , I I 
I I I I 
I I 1 I 
I I I I 
I I I I 
1 I I I 
I I I 1 
I I I I 
I I I, I 
I 
I 

I 
I 

I, 
I, 

I 
I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I 1 I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
1 I I 
I I I 
I I I 
1 I I 
I I 1 
I I 1 
I 1 I 
I I I 
1 1 I 
1 1 I 

I I 1 I-+-___________________--t-_-+-_-+-__-+-__--+ 
+----+------+---------------------------~-----+----+-----+-----+------+ 

AL14. AL15. 



** SM ** BOOSTER BEAM 

+----+------+----------------------------------+----+------------------+ 
I I I I I SIGNALS IN GROUP I 
I I I I I I I 
ISECN I GROUP I DESCRIPTIoN lITEM' ANALOG ISTATUS I 
I I II I ! I I 
I I I I NO I READ I SEr 1 I 
+---+------+-----------------------------+----+-----+----+------+ 

+----+------+----------------------------------+----f-----+-----+------+ 

I I I I I I I I 
I BB I BTNQ I BETATRON Q MONITOR I 1 I I I 1 I 

I VRTQ I VERTICAL Q IIODE I 1 I I I 1 I 
I AHPL 
I TIllE 

I BETATRON Q At-I1'LITlJlJE 
I BETATRON Q TillING 

I 
I 

1 I 
1 I 

I 
1 I 

I 
1 I 

I 
I 

I WDTH I BETATRON Q PULSE YInTH I 1 I 1 I 1 I I 
I PREQ
I TUNE 

I BETATRON 
I BETATRON 

Q FREQUENCY 
Q TmlING 

I 
I 

1 I 
1 I 

1 I 
1 I 

! 
1 1 1 

I 
I 

I I I I I I I 
I I ! 1 I 1 I 
I I 1 I I I 1 
1 1 I I I I I 
I I I I I I I 
I I I I I ! ! 
I ! I I I I I 
! I I I I I I 
I I I I I I I 
I I 1 I 1 I I 
I 1 I I I 1 1 
I I I I 1 I I 
I 
I 

I 
I 

I 
I 

I 
, 

1 
1 

1 
, 

1 
1 

I 1 I 1 I 1 I 
I 
!
1 

, 
, 
, 

I 
1
I 

I 
I 
, 

I 
I 
, 

I 
1
I 

I 
, 
, 

, ! , , I I I 
I I I I I I I 
I I I I I I 1 
1 
, 
I 

I 
I 
, 

I 
I 
, 

, 
, 
I 

I 
I 
I 

I 
I 
I 

I 
, 
, 

I I 1 I I I I 
I 
I 

, 
I 

I 
I 

I 
I 

I 
I 

I 
, 

I 
I 

I I I 1 I I I 
I I I I I I I 
1 I 1 I I I 1 
I I I I I I I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
, 

I 
I 

, 
, 

I I I I 1 1 , 
I 
1 

I 
I 

I I 
II 

1 
, 

j
1 

1 
1 

1 I I I 1 j 1 

101.16. 

** SRS ** StORAGE RING MAGNETS 

+----+------+----------------------------------+----+------------------+ 
I 1 1 I , SIGNALS IN CRimp I 
1 I 1 1 1 1 1 
1SECN1 GROUP I, DESCRIPTION IITEMI ANALOG ISTATUS 1 
I 1 I 1 I 1 1 I 
I I 1 I NO I RE.IJ) I SET 1 1 
+----+------+----------------------------------+----+-----+-----+------+ 
1 ! I ! 1 1 J 1 
1 SM 1 HP01 I PROTOTYPE HULTIPOLE RAGNET ! 12 1 12 I 12 1 1 
I I 1 1 1 I I 1 
J I 1 I 1 1 1 j
! 1 1 J 1 , I 1 
I I 1 1 1 I I 1 
I 1 I 1 I I I 1 
I I I 1 I I I 1 
I 1 1 1 I I I 1 
1 II 1 I 1 I 1 
I I 1 I 1 1 1 I 
1 I 11 I 1 ! I 
I I 1 I 1 I I 1 
I I 1 1 I 1 1 I 
1 I 1 1 1 II! 
1 I 1 I I I 1 1 
1 I I I 1 I 1 I 
I I ! ! I , I I 
I I I I 1 I 1 I 
I I I 1 1 1 1 I 
1 I til 1 I 1 
1 I 1 I 1 I ! 1 
t I I Itt I 1 
1 t I I 1 , 1 t 
1 1 I I til t 
t I I 1 I I 1 1 
I 1 1 I til I 
Itt lit 1 1 
I I 1 I 1 lit 
1 lit I 1 j I 
I I lit I I I 
I I I 1 I I 1 1 
I I I I I I I 1 
1 I I I 1 I I I 
I 1 I I 1 I 1 I 
1 I I 1 I I 1 I 
I 1 1 I I I I I 
I 1 I I I 1 I I 
1 1 I I 1 I I t 
I I til I 1 I 
I I I 1 I , t I 
1 I I I 1 1 I I 
I 1 j I I 1 1 I 
I I I 1 1 I 1 I 
I t I lit 1 I 
+----+----+-----------------------+----+---+----+----+ 

AI.H. 
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