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PROTEIN CRYSTALLOGRAPHY 7.2
Horkstation Operation

ABSTRACT

Thie document glves a description of the routine operation of the P.X.
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CLEARLY VISIBLE IN THE PHOTOGRAPH ARE:

A)

B)

C)

D)

E)

THE COOLING DEVICE.

THE FLYING BEAM STOP (MK. 1 VERSION)

THE IONISATION CHAMBER AND ITS CABLES

THE LEAD SHIELD AND BEAM TURBRE

THE INGRESS PIPES AND PRESSURE GAUGE (ON THE FAR WALL OF THE

FOR THE COOLER DRY AIR SUPPLY.

F)

HUTCH)

THE NUMBERING ON CASSETTES, CASSETTES HAVE NOT BEEN ASSIGNED A

NUMBERED POSITION ON THE CAROUSEL.

Fig.8



It must be clear that the keypad worka in an on/off mode. If a button
fa pressed to start a motor, that motor wlll continue to drive until the
same button 1ls pressed again (i.e. the first operation of a button starts
the motor, the second stops it), Operatlon of a different motor button
while one motor is already driving will result in the PARIC function being
called. All motors will stop, and the PARIC atop must be re-enabled in
order to drlve further motors. The only exception to this on/off type
operatlon is the alngle step option key. When thia ls pressed, the aingle
step motlon Is selected and any motor button pregsed results in a slngle
gtep operation of that motor. The single step button should be operated

agaln in order Lo return to multiple step mode.

2.3 Ionlaatlon chambers

The x-ray beam la monitored during the experiment by means of a minia-
ture lonisatlon chamber, made up of an ebony horseshoe with pleces of cop-
per clad circuit board forming the platea {see Fig.3). ‘The chamber is
powered by an HT supply (shortly to be replaced by a smaller supply), at a
potentlal of -100 V. 1he signal recelved on the second plate is collected
by a Kelthley 427 current amplifier, with gain normally set at 109 {i.e.
for a 1 volt ontput, 1 nanocamp of lonisation current has been detected).
Table 1 gives typical voltage readings and scale factors for machine energy
for dlfferent wavelengths through a 0.3 mm collimator {the 1 ., blue). {Up
to 10% error in these readings is acceptable - the alignment of the station
dependlng on systematic errors wuch as the orthogonality of the beam and

the alcrror, any small change in beam orblit or steering etc.

This voltage measurement is fFed into a voltage to frequency converter,
and pampled by a CAMAC scaler. Thie glves an indlecation of exposure in
terms of v/f counts (The data acquisltlon program using thils method of de-
termlnlng exposures ia documented elsewhere). The v/E coﬁ;erter operates
botwen 0 and 10 ¥V, as doea the Kelithley. Any attempt to read voltaées/
cucrents beyond the range of these ingtruments will result in damage and
delay. Pleage watch your ien chamber reading and turn down the gain LF

the Kelthley reads more than 10 volta.

2.4 Pre-monochromator elit setting

The slits are (in normal operatlon) adiusted to keep the beam off the

mount and tip of the trlangular monochromator, for reasons of heating and

436ABT,

radlation damage {to the mount}., Thla is achieved by adjusting the alits
until the Flux readlng on the lon chamber juat starts to decrease, the
slits being beat moved on the FAST speed range {Don't forget to change to
speed elow afterwardsl). The alits marked HORIZONTAL refer to those whose
edyes are vertical, Ln other words the slits that control the HORIZORTAL
aperture., Thus the silts required to protect the two ends of the monochro-

mator are horizontal inmer and horizontal outer.

For crystals with a large unit cell dimension, €urther silttlng down
reduces the beam cross tire angle, and hence improves order to order reso-
lukion. A r%duced monochromator acceptance is also useful In eliminating
the often observed monochromator warm up £ime, Attenuvatlons of (respec—
tively} 50% and 25% would be typical Ffor these applications. However,

longer exposure times (pro rata) must be expected.

The vecrtical slits may be adjusted in similar Fashlon, but these are
not uged to control the SR primary beam since the vertlcal source aize and
divergence (0.3 mm, 0.25 mRad) is acceptable. A second set of vertical

alits exist before the focusing mirror.

It is MOST IMPORTANT to record any movement of slita. Other users can
not be expected ©o know how you have set the station up! Failure to note
this will lead to loss of time for the group to follow. The information
which must be recorded to maintain the smooth running of the station is

glven in Table 2.

2.5 Top carriage alignment

The Arndt-Wonacott camera fixes on to a 'top carriage' .assembly which
allows both vertlcal and horizontal translations and tilts for the align-
ment of the camera to the beam. 'The stepper motor key pad provides buttons
for horizontal translation (two horizontal motors driven together}, verti-
cal translation {two vertical motors together), and the separate motions

{vertlcal front, vertical back, horizontal front, horizontal back).

A typical alignment procedure (starting from scratch) would be as foilows:
al Using plastlec gcintillator (yeilow card) find the beam with respect
to the collimator {mount to he roughly central to the beam).

b) Fit the small circular screen to the front of the 4 ., red collimator.

436ABL



THE PHOTOGRAPH ILLUSTRATES THE 'ELEPHANT'S EARS' SCATTER GUARD ON THE
ARNDT WONACOTT CAMERA. THE DEVICE WILL ONLY CUT OUT LOW ENERGY MULTIPLE
SCATTERING, AND IF THE SCATTER PROBLEM IS BAD WILL PROBABLY NOT BE QF MUCH
USE.

Fig.6



cagsettes (except the one exposing) from low energy scatter (see photograph

In Elg.6).

3. TUE COMPUTER

3.1 General description

The L5I/11 used on the statlion is situated on the far right of the
CAMAC crate Ln the computer rack. Also mounted In the rack are {below the
crate} the duali Floppy disk drive, and (at the bottom of the rack) the com-
puter and CAMAC crate power supply. ‘The computer derlves lts operatling
aystem Erom the SY: or system device, in our case a floppy dlsc In drive 0
{the right hand drive). The programmes the computer runs are taken from

the left hand drive or. DX: devica.

In order to inltialise (boot) the system, the correct floppy discs
must Firat be placed in thelr drlves. The P.X. Catex System dlsc ls placed
In drive 0 {r.h. drive), and the P.X. steppar motor drive disc in drlve 1
{l.h. drive). 1The doors of the drives must be closed before the disc drive

can read a disc,

On the LSI/11 there Ls a 3 posltlon awltch, the upper position of
which is labelled HALT, the centre RUN and the lower INIT. To boot the
computer {(assuming the CAMAC crate power 1s onl) the awitch i3 moved from

RUN to INIT, and returned to RUN (The ewitch ls of the pull and move type).
The computer wiil reply:

REVIFD (S) v04.00

ate
The dot 1ls the prompt of the RTI1 oparating system. IEf the computer doea
not get this far, the following action should be taken:
a) Check the system disc 1e In the disc drive (0) wlth the door closed
and the ready Light up. Check the disc 1s in the right way round l.e. with

the exposed rectamle of the magnetic surface parallel to the top edge of
the drlve.

436ABL

b} Check the unlt in CAMAC slot S, (the floppy disc interface) which has

twoe Eront panel connectors which occaslonally puli out or get dlrty.

c) Check that the terminal is connected to the LSI and awitched on.

d) check that the termlnal 'HO SCROLL' button has not been pressed, by

gwltchlng the terminal on and off.

e) Switch the LSI power supply off and on (bottom most ln the computer

rack).

E} Call in the crew/shift scientist,

If all else falls, contact a sultable member of the C.5.E. sectlon through

the Maln Control Room. Host problems should be user solvable, however.
Once the dot prompt appears, the programme may be initlated by:
a} Type 1In ChT{carrlage return}
The computer will respond wlith 3
+CATEX VERSION{2) etc “rers
+
b) Type 1in IRD PXLOAD(cCr)

The steppar motor program will now load and runm.

The programme asks for a reference set of motor pomsitlons on starting

(1} i3 input to set all motor references to 10000 (nokte that this does not
actually return any motor, but ls an arbitrary number to which steps are

added or gubtracted as motors are moved}, and

(2) 1input to read the last set of posltions dumped tc dlac. Since these
are neariy always out of date it 1ls best to inltialise to 10000.

The programme bases all motor positlons on these numbers, and the cur=-
rent motor positions can be read out by typlng in '?'. 1Ihe gearlng of the
top carrlaye transitions ls such that the front motor moves in ateps of S

mlcron, and the rear is 2,5 mlcron. The vertical tranaslatlon button on the

436ABL



THE ARNDT-WONACOTT CAMERA IS MOUNTED ON THE TOP PLATE OF THE ALIGNMENT
CARRIAGE ASSEMBLY. TWO VERTICAL JACKS (FRONT AND BACK) DRIVEN BY STEPPER
MOTORS RAISE AND LOWER (OR TILT) THE CAMERA. SIMILARLY, TWO SLIDERS PER-~
FORM THE SAME FUNCTIONS IN THE HORIZONTAL. IN THE BACKGROUND, THE STEPPER
MOTOR AMPLIFIERS CAN BE SEEN. THESE ARE CONNECTED TO THE CAMAC MULTIPLEXER
(VIA THE HIM UNITS ON THE TOP OF THE RACK) BY TWO 15 WAY CANNON CABLES
THROUGH THE 'LETTER BOX' CABLE EXIT. THE ENTIRE RACK IS POWERED FROM THE
BLUE MARECHAL 3 PHASE SOCKET ON THE HUTCH HALL

Fig.4



in this limb (covering the beam plpe from the CVT valve/shutter to the two

Be wlndows in thie hutch) which 1s monltored on the lon gauge controller in

the P.X. control rack.

One of the Be windows ln the hutch separates high vacuum and atmos-
phere allowimy the white, unreflected beam to enter the hutch {for allgn-
ment purposes). The other separates the high line vacuum from the rotary

pump vacuum in the monochromator vessel.

Full lnstructions on pumplng down oxr letting up the monochromatoxr ves-—
el are given on the pump mountlings. NEITH-EI OPERATION SHOULD BE ATTEMPTED
WITHOUT THE STATION MASTER. There are two geparate rotary pumps ln the
P.X. hutch, one of which pumps the monochromator vessel and the other which
pumps the Ixam pipe along the maln arm. Slnce mylar suffers from radla-
tlon damage, windows on the beam plpe implode occaslonally, but the sepa-
rate pumplng system prevents the monochromator vessel comlng up to air at
the same tlme. BFAM SHOULD HEVER BE LET ON TO THE MONOCHROMATOR UNLESS
TIIE MONOCHROHATOR VESSEL IS FULLY PUHPED DOWM.

The monochromator veasel ls lsolated from the rotary pump by two
valves, one just ahove tha pump, and the other in the flexlble vacuum plpe.

These are normally open, and the vessel continually pumped.

The pump on the beam pipe 1a isolated in slmliar fashion, and contin-
vally pumped. Should a mylar window fall, however, or the vacuum in the
plpe reach a critical upper limit, a pressure switch cauges the rotary pump
to trlp off, To pumpdown agaln, the pump 'CH' button must be held down
{for >1 mln} uwntll an adeguate vacuum ls achleved ln the beam pipe. There
is no pressure trlp on the monochromator vessel wvacuum, and this vacuum
should be checked daily before llght is iet onto the monochromator. If
vacuum ls poor, (lL.e. not rlght on the lower limit of the gauge) check that
BOTH laolatlng valves are FULLY open. I1f this does not Improve the vacuum,

then the statlon master slhiould ba called.

3

6. HUTCH INTERILOCKS

The hutch is interlocked to both the palr of shutters admitting beam
into the hutch, and the'main port shutter admltting beam to all statlons on
1ine 7. Ths former shuttera are referxed to as LOCAL SIUITERS, and arxe
under Alrect control of the experlmenter., ‘The maln port shutter is control-
lable only by the crew in the Haln Control Room - Lif it ls tripped for any

reason, the crew must be asked to reopen it.

Beam cannot be allowed Lnto a hutch until the hutch has been searched
{and found to be emptyi). The user Ls Forced to look arocund the hutch
whilst walklng between puah button switches that form the search polnts.
he gearcher 1s responslble For ensuring that the huteh ia empty. A search

is performed as follows:

a) Take the key Erom the awltch ln the mask control module (altuated In

the P.X. control rack).

b} Pregsa the START SEARCH button on the grey search control box to the
left of the maln entrance to the hutch. The topmost (search atarted) lamp
should light. Once this button has been presaed there remains approxlmata-

ly 40 seconds in which to gearch the hutch.

c) Take the key to the first search polnt (directly behind the main arm

on the far wall of the hutch), turn the key ln the lock, press the button,
turn the key back and remove the key. MNote that the key is only removeable
in one posltion. Proceed to the second search point {in the left hand cox-
ner of the hutch}.

d) Press the button on the second search polnt.

e) Press the button on the thlird search polnt {just inslde the door of
the hutch}.

E) Close the door GENTLY. Sliamming the door often glltches the magnetlc

limit switches and drops the search.
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7.2 The dark room

Darkroom practhlce will be well known to all readers of thls document.

However, some points are worth mentloning:

a) Supplles of developer and Flxer are avallable both in the darkroowm,
ant in the sample prep, room {anclllary lab area). It is worth checking
with the previous yroup on the age of the chemicals. wWhilst Daresbury
staff try to keep an eye on the state of chemicals, it is not always pos-

sible to Elnd tlme to replace or replenlsh them.
b} Keep the darkroom as clean as possible, and mop up all splllages.

c) Fiim suppliea are kept in the large refrigerators in tha sample prep.
room. DBolth CEMN Reflex 2% and Kodak Mo Screen are available. Check the

datea on the packages.
aj Distilled water for Ellm washlng 1a avallable In the Chemlstry lab.

e) The fllm caasette 1lids and bodles are all adjusted via three PTFE
screws Lo prevent fllm sllppage after flduclala are exposed, and both cas-
sette and lld marked wlth thelr own number. Please keep the relevant

halves together for your own data's sake.

£) should the N2 cylinder run out, contact Jim Sheldon (bleep 173},

g) The rate of data acqulsltion ls often limited by developnent tlme - 1E
the fixer tank starts caualng a bottlaneck, repack expcoaed £ilms and develop
them at home. Occaalonal fllms may be developed to check for radlation

damage to sample.

h) A polaroid cassette holder {(donated by Horth and Khorber} is avall-

able for sample setting on the aynchrotron.

1) Please record vge of film and state of daveloper in the station log.
(See Table 2).

7.3 oOther equipment avallable

The following items are avallable ‘for use:

a)l Four sets of Stoe goniometer arcs, and two Enraf-Nonlus arcs.
b} A mlero manipulator {sample prep. room)
c) An optlcal gonlometer {sample prep. room)

a) Two blnocular mlcroscopes (sample prep. room)

e) Soldering lron for wax méltlng (sample prep. room)

E} Table and angle polee lamp for sample mountlng In cold reoom. (Cold
toom sltuated in Blologlcal Support lab.)

q) A '"Elylng' beam stop device is available, whlch can be used to expose
the direct collimated beam on a film, Two power supplies are reguired to
oparate this devica, and these ara wlred according to flg.9. f7The voltage
on the solenold and the tlming potentlometer should bLe tweaked to give a
sultable exposure time and beam stop displacement, A Culler description 1s

given In ref . L6}

h) A helium cone For the Arndt-Honacott gamera ls available.
8. TROUBLESIICOTING GUIDE
8.1 Beam Intensity incorrect

Should the beam intenslty (as glven In Table 1) be too low:-

a) Tweak up carrlage using motor bottons:

L {horlz tranmslation)

J {vert back)

I (horiz back)

3] (vert transiation)
& Cam Eocualng.

>3] Check BOTil vacuum gauges on the rotary pumps. If the vacuum 1s bad
check all valves between pump and vessel, check pumps ara switched on,

check mylar windows are lntact.
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‘TABLE 3 FIGURE CAPTIONS

Motor drive subroutlnes

Flg.1 Statlon 7.2 general layout.
PROGRAM SUBROUTINES LOADED ON COMMAND IRD PXLOAD : Flg.2 Portable termlnal key allocatlons.
KEYBD.CAT (MAIN PROG) Flg.3 Yonlsatlon chamber block dlagram.
PANIC .CAT Fig.4 Photograph of workstation showing alignment carriage.
CHKSHP,CAT Flg.5 Monochromator assembly.
POSITH.CAT Fig.6 "Elephant's Ears"™ scatter guard fitted to Arndt-Wonacott camera.
PPRINT.CAT Flg.7 Cooler block dlagram.
MXDRV? ,CAT Fig.8 Arndt-Wonacott camera on work station.
LOOKA ,CAT Fig.9 Wiring dlagram of flylng beam stop.

LOOKB .CAT

STEPS.CAT

PACKCN.REI =

CFUNC . REL
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'TABLE 3

Motor drive subroutines

PROGRAM SUBROUTINES LOADED ON COMMAND [RD PXLOAD
KEYBD.CAT (MAIN PROG)
PANIC.CAT
CHKSTP .CAT
POSEITN.CAT
PPREINT.CAT
MADRV1.CAT
LOOKA .CAT
LLOO¥B .CAT
STEPS .CAT
PACKCN.REL =

CFUNC.REL
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Fig.1

Flg.2

Fig.3

Fig.4

Fig.5

Flg.6

Flg.?7

Flg.8

Fig.9

FIGURE CAPTIONS

Station 7,2 general layout.

Portable terminal key allocatlons.

Ionlgation chamber block dlagram.

Photagraph of workstatlon showlng allgnment carriage.

Honochromator assembly.

"Elephant's Ears" scatter guard fitted to Arndt-Wonacott camera.

Cooler block dlagram.

Arndt-Honacott camera on work station.

Wiring diagram of flylng heam atop.
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7.2 tThe dark room

Darkroom practice will be well known to all readers of thls document.

llowever, sone polnta are worth mentlonlng:

a) Supplies of developer and Elxer are available both ln the darkroonm,
and in the sample prep. room (anclillary lab area). It la worth checklng
with the previous group on the age of the chemicals, Whllst Daresbury
gtaff try to keep an eye on the state of chemlcals, it is not always pes-

sible to find time to replace or replenish them.
b} Keep the darkroom as clean as poseslble, and mop up all splllages.

c) Fllm supplles are kept in the large refrigerators In the sample prep.
room. Both CEA Reflex 25 and Kodak No Screen are avallable. Check the

dates on the packages.
d) Digtlilled water for fllm washing 1s avallable In the Chemistry lab.

e) The £ilm cassette lids and bodies are all adjusted via three PTFE
screws Lo prevent flim sllppage after flduclals are exposed, and both cas-
gette and 1id marked wlth thelr own number. Please keep the relevant

halves together for your own data's sake.

E) Should the H2 cylinder run out, contact Jim Sheldon (bleep 173},

y) The rate of data acquigsition is often limlted by development time - iF
the fixer tank starts causing a bottleneck, repack exposed Eilma and develop

them at home, Occasicnal films may be developed to check for radlatlion

damage to sample.

h) A polaroid cassette holder (donated by MNorth and Khorber) ls avall-

able for sample sottlng on the synchrotron.

1) Please record use of film and state of daveloper In the station log.

(See Table 2).

7.3 Other equipment available

The following Lltems are available for use:

a) Four sets of Stoe gonlometer arcs, and two Enraf-Nonlus arcs.
b} A mlcro manlpulator (sample prep. room}

¢}  hn optical goniometer {sample prep- room}

d}) T™wo blnocular microscopes {sample prep. room)

e} Soldering lron for wax mﬁltinq (sample prep. room)

£} Table and angle polse lawp For aample mounting in cold room. (Cold
room sltuated in Blolegical Support lab.)

g) A 'Elying®' beam atop device is avallable, which can be used to expose
the direct colllmated beam on a fllm. Two power supplies are requlred to
oparate thls devlce, and these are wilred according to flg.9. 1The voltage
on the golenold and the timing potentlometer should be tweaked to glve a
sultable exposure time and beam stop dlsplacement. A fuller descriptlon is
glven in ref.(s)

h h helium cone for the Arndt-Honacott camera la avallable.

g. TROUBLESNIQOTING GULDE

8.1 Beam intensity incorrect

Should the beam Intensity {aa given in Table 1) be too low:-

a) Tweak up carriage uslng motor bottons:

L (horlz translation)

J (vert back)

I {horiz back)

N {vert transiatlion)
& Cam focusing.

b} Check BOTH vacuum gauges on the rotary pumps. If the vacuum 18 bad
check all valves between pump and vessel, check pumps are switched on,

check mylar windows are lntact,

18
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in this limb (covering the beam plpe from the CVT valve/shutter to the two

Be windows In the hutch) whlch ls monltored on the lon gauge controller in

the P.X. control rack.

One of the Be windows Iln the hutch separates high vacuum and atmos-
phere allowing the whita, unreflected beam to enter the hutch {for allgn-
ment purposes). 1The other separates the high line vacuum from the rotary

pump vacuun i the monochromator vesasel.

Full instructions on pumping down or letting up the monochromator veg-
sel are given on the pump mountlngs, HB"ITII.E:R OPERATION SlIOULD BE ATTEMPTED
WITHOUT THE STATION MASTER., There are two separate rotary pumps ln the
P.X. hutch, one of which pumpa the monochromator vegsel and the other which
pumps the beam pipe along the main arm., Slnce mylar suffers from radia-
tlon damaye, windows on the beam pipe implode occaslonally, but the sepa-
rate pumplng system prevents the monochromator wvessel coming up to alr at
the same time. BFAM SHOULD NEVER BE LET ON TO TIIE MONOCHROMATOR UNLESS
THE MONOCHROMATOR VESSEL IS FULLY PUMPED DOWN.

The monochromator vessel ls lesolated from the rotary pump by two
valves, one just above the pump, and the other in the flexible vacuum pipe.

Thesae are normally open, and the vessel continuvaily pumped.

The pump on the beam plpe ls ilsolated in simllar fashion, and contlin-
vally punped. Should a mylar window fall, hawever, or the vacuum iLn the
plpe reach a critical upper limit, a pressure swlitch causes the rotary pump
to trlp off. To pumpdown again, the pump 'ON' button must be held down
(for >1 wmln) until an adequate vacuum ls achieved in the beam plpe., There
is no presgsure trip on the monochromator vessel vacuum, and this vacuum
should be checked daily before light 1s let onto the monochromator. If
vacuum is poor, {(l.e. not rlght on the iower limit of the gawge} check that
BOTI isolating valves are FULLY open. If this does not improvae the vacuun,

then the station master should be cailed,

416ABL

6. HUTCIL INTERLOCKS

The hutch is interlocked to hoth the pair of shutters admitting beam
into the hutch, and the ‘main port shutter admitting Dbeam to all atations on
iine 7. The former shutters are referred to as LOCAL SIULTERS, and are
under direct control of the experimemter. The main port shutter ls control-
lable only by the crew in the Main Control Room - if it is tripped for any

reason, the crew must be asked to reopen 1t.

Beam cannot be allowed into a hutch until the hutch has bean searched
{and found to be emptyl). The user ls forced to look around the hutch
whilst walking between push button awlitches that form the search poluts.
The gearcher 18 reasponsible for ensuring that the hutch is empty. A search

ls performed as follows:

a) Take the key from the switch Iln the mask control module (situated in

the P.X. control rack).

b) Press tha START SEARCH button on the grey search control box to the
left of the maln entrance to the hutch. The topmost (search started) lamp
should light. Once this button has been pressed there remains approximate-

ly 40 geconds In which to search the lutch.

c) Take the key to the flrat search point (directly behind the maln arm

on the far wall of the hutch), turn the key in the lock, press the button,
turn the key back and remove the key. HNote that the key I3 only removeabla
in one positlon. Proceed to the secomnd search polnt (in the left hand cor-
ner of the hutch}.

d) Preas the button on the second search point.

a) Press the button on the third search polnt {just inside the door of

the hutch).

£) Close the door GENTLY. Slamming the door often glitches the magnetic

limit awitches and drops the search.
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THE ARNDT-WONACOTT CAMERA IS MOUNTED ON THE TOP PLATE OF THE ALIGNMENT
CARRIAGE ASSEMBLY. TWO VERTICAL JACKS (FRONT AND BACK) DRIVEN BY STEPPER
MOTORS RAISE AND LOWER (OR TILT) THE CAMERA. SIMILARLY, TWO SLIDERS PER-
FORM THE SAME FUNCTIONS IN THE HORIZONTAL. 1IN THE BACKGROUND, THE STEPPER
MOTOR AMPLIFIERS CAN BE SEEN. THESE ARE CONNECTED TO THE CAMAC MULTIPLEXER
(VIA THE HIM UNITS ON THE TOP OF THE RACK) BY TWO 15 WAY CANNON CABLES
THROUGH THE 'LETTER BOX' CABLE EXIT. THE ENTIRE RACK IS POWERED FROM THE
BLUE MARECHAL 3 PHASE SOCKET ON THE HUTCH HALL

Fig.4



casaettes (except the one exposlng) from low energy scatter {see photograph

In flq.6).

3. THE COMPUTER

3.1 General descriptlon

The LSI/11 used on the atation ks aituated on the far right of the
CAMAC crate In the computer rack. Also mounted iIn the rack are {below the
crate) the dual floppy disk drive, and (at the bottom of the rack) the com-
puter and CAMAC crate power supply. ‘The computer derives lts operating
system from the SY: or system device, in our case a floppy dlsc in drive O
{the right hand drive). The programmes the computer runs are taken from

the left hand drive or. DK: device.

In order to initialise (boot) the system, the correct floppy disca
mugt first ba placed in their drives. The P.X. Catex System disc 1ls placed
in drive 0 (r.h. drlve}, and the P.X, steppar moter drive disc in drive 1
{1.h, drive). 1The doors of the drives must be closed bhefore the disc drive

can read a disc.

on the L5I/11 there 1s a 3 position swltch, the upper position of
which is labelled HALT, the centre RUN and the lower INIT. To boot the
computer {(assuming the CAMAC crate power ia onl} the swltch is moved from

RIN to INIT, and returned to RUN (The switch is of the pull and move typel,
Tiie computer will reply:

RIVIFD (S) V04.00

etc

The dot is the prompt of the RTI1 operatlng system. If the computer does

not get this far, the following actlon should be taken:

a) Check the system disc is ia the dlec deive (D) with the door cliosed
and the ready light up. Check the dlsc is in the right way round i.e. with
the exposed rectanglie of the magnetic surface parallel to the top edge of
the drive.

b} Check the unit in CAMAC alot 5, (the floppy disc lnterface) whlch has

two front panel connectors which occasionally pull out or get dlrty.

c) Check that the terminal is connected to the L5I and switched on.

a) Check that the terminal 'NO SCROLL' button has not been pressed, by

awltching the terminal on and off.

e} Switch the L5I power supply off and on {bottom most ln the computer

rack) .

£} Call in the crew/shift sclientist,

If all else fails, contact a suitable member of the C.S5.E. section through

the Haln Oontrol Room. Most probleméi should be user solvable, however.

Once the dot prompt appears, the programme may be lnitiated by:

al Type in CAT{carrlage return)
The computer wlll respond with :
+CATEX VERSION{2) etc arees

+
b) Type in IRD PXLOAD(cr)
The stepper motor program will now load and run.

The programme asks for a reference set of motor posltlons on starting

{1} is input to set all motor references to 10000 {(noLe that thls does not
actually return any motor, but ls an arbltrary number to which steps are

added or subtracted as motors are moved}, and

{(2) 1nput to read the last set of poslitions dumped te disc, Since these
are nearly always out of date 1t ies best to initlallse to 10000.

The programme basas all motor positions on these numbers, and the cur-
rent motor positions can be read out by typing in '?7'. 1The gearing of the
top carrlage transitions ls such that the front motor moves in steps of &

micron, and the rear 1s 2.5 microm., The vertical translatlon button on the

10



THE PHOTOGRAPH ILLUSTRATES THE 'ELEPHANT'S EARS' SCATTER GUARD ON THE
ARNDT WONACOTT CAMERA. THE DEVICE WILL ONLY CUT OUT LOW ENERGY MULTIPLE
SCATTERING, AND IF THE SCATTER PROBLEM IS BAD WILL PROBABLY NOT BE OF MUCH
USE.



It must be clear that the keypad works in an on/off mode. If a button
is pressed to start a motor, that motor wlll continue to drive untll the
same buktkton ls pressed agaln (i.e. tha First operatlon of a butkton starts
the motor, the second stops it}. Operation of a dlfferent motor button
whiie one motor is already driving will result In the PANIC functlon being
calied. All motors will astop, and the PANIC stop must be re-enabled in
order to drive furtlier motora. The only exception to thia on/off type
opexation is the single step option key. When this ls pressed, the single
step motlon ks selected and any motor button pressed results In a single
step operation of that motor. The single step button ashould be operated

agalin Iin order to return to multiple step mode.

2.3 Iconisation chambers

The x-ray beam ls monitored during the experiment by means of a minia-
ture ionisation chamber, made up of an ebony horseghoe with pleces of cop-~
per clad circult board forming the plates (see fig.3). The chamber ls
powered by an HT supply {(shortly to be replaced by a smaller supply}, at a
potentlal of -100 ¥. 1he slgnal recelved on the second plate ls collected
by a Kelthley 427 current amplifler, wlth gain normally aset at 10% (i.e.
fox a 1 volt ouktput, 1 nanoamp of lonisatlon current has been detected).
Table 1 gives typical voltage readlngs and ascale factors for machine energy
for different wavelengths through a 0.3 mm collimator {the 1 , blue), Up
to 10% error in these readlngs LB acceptable - the alignment of the station
dependlng on systematic errors wuch as the orthogonality of the beam and

the mirror, any small change in bDeam orbit or gteerling etc.

This voltago measurement is fed into a voltage to freguency convertar,
and sampled by a CAMAC scalerx. This glvea an Lndicatlon of exposure Ln
terms of v/f counts (The data acquisltlon program using thls method of de-
termining exposmures is documented elsewhere). The v/F co&vertet operates
betwen 0 and 10 v, as does the Kelthley. Any attempt to read voltnées/
currents beyond the range of these iustruments will rcesult in damage and
delay. Please watch your lon chamber reading and turn down the gain Lf

the Kelithley reads more than 10 volts.

2.4 Pre-wonochromator slit setting

The slits are (in normal operation) adjusted to keep the beam off the

mount and tip of the trlangular monochromator, for reasons of heatlog and
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radlation damage (to the mount). 1hls la achlieved by adjustlng the slles
until the Flux reading on the lon chamber just starts to decrease, the
gllts balng best moved on the FAST apeed range (Don't forget to change to
speed slow afterwards!). The slits marked HORIZONTAL refer to those whosge
edges ars vertical, in other wordas the slits that control the IIORIZONTAL
aperture. Thus the slits required to protect the two ends of the menocheo-

mator are horlzontal lnner and horizontal outer.

For crystals wlth a large unit cell dlmenaion, further siltting down
reduces the beam cross fire angle, and hence lmproves order to order reao-
luﬁlon. A r?duced monochromator acceptance 19 also useful in elimlnatlng
the often observed monochromator warm up tlme., Attenuations of {reapec-
tively) 50% and 25% would be typical for these appiicatlons. However,

longer exposure times (pro rata) must be expected,.

The vertical slits may be adjusted in almilar fashion, but these are
not used to control the SR prlmary beam since the vertlcal asource slze and
divergence (0.3 mm, .25 mRad)} is acceptable. A second set of vertlical

Biits exlst before the focuslng mlrror.

It 1a MOST IMPORTANT to record any movement of slits, Other users can
not ba expected to know how you have set the atation up! Faliure to note
this will lead to loss of time Ffor the group to follow. The information
which must be recorded to maintain the gmooth running of the station las

glven in Table 2.

2.5 Top carriage alignment

The Arndt-Wonacokt camera fixes on to a 'top carriage' .assembly which
allowa both vertical and horlizontal translatlons amd tllts for the align-
ment of the camera to the beam. The astepper motor key pad provides buttons
for horizontal translation (two horlgzontal motors drliven togather), verti-
cal tramslation {two vertical motors together), and the scparate motlione

{vertical front, vertical back, horizontal front, horlzontal back).

A typlcal allgnment procedure (atartlng from scratch) would be as foilowa:
al Using plastic scintiilator {yellow card} Flad the beam with reapect
to the collimator (mount to be roughly central to the beam).

b} Fit the small clrcular screen to the Front of the 4 . red collimator,

436081,



CLEARLY VISIBLE IN THE PHOTOGRAPH ARE:
A) THE COOLING DEVICE.

B) THE FLYING BEAM STOP (MK. 1 VERSION)
C) THE IONISATION CHAMBER AND ITS CABRLES
D) THE LEAD SHIELD AND BEAM TUBE

E) THE INGRESS PIPES AND PRESSURE GAUGE (ON THE FAR WALL OF THE HUTCH)
FOR THE COOLER DRY AIR SUPPLY.

F) THE NUMBERING ON CASSETTES, CASSETTES HAVE NOT BEEN ASSIGNED A
NUMBERED POSITION ON THE CAROUSEL.

Fig.8



PROTEIN CRYSTALLOGRAPHY 7.2
Workatation Operation

ABSTRACT

Thias document gives a description of the routine operation of the P.X.
workstatlon wrltten with the station user Iin mind. It is only concerned
with the practicalities of operatlon, and containa no detalicd wiring or
progeam information. "he acanning and film processing facilitles provided

by Daresbury are also dlascussed.
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