). machine can operate again. When the "Green"
e beam-on time, audible warning wsuogomsmsmmzi.wmwwon is Within
‘ ople will be told to leave. After 5 wﬁém 2o using
s ,,H_. outstanding (i.e. according to tally or aes
peaker system by name. As soon as all the = Pl

machine condition will change to "Yellow" keys ang tallieg

10.1 Introduction
The Nimrod ancillary plant provides the moﬂéﬁ.«
- at frequent in Many of the main components of Nimrod generate hea
d s .monlw.«MWémum. o Eanoe, 1o .Euw imiteq t, example, the heat generated in the magnet is dissi
7 Tais Hﬂncwwwman .woumow Msdmu.wsm must be accompanied by mbo coils with water and by passing air between the .Bmww
R number of doors wil ion. i i ust, of necessity,
om, After all the checks of the WH.MMmoM”MHMHHm% H.mso.f.&é from Mmmﬁmwwwwm :Mwo mewwmm MM«MH wu.oa.gc mains wmu«wuom
‘wo. areas are given, all keys are returned dooﬂWmmMm, el ! noawsﬁ.wﬁmo :.wsn give it a low oxygen content. F
erlocks are closed. A "one-minute" ey exchange the cooling water also needs to be temperature contro

T 2 warning i i :
: Mmmw. stem, followed by an interrupted 1000 c/s MOMM mwMMMwoMMH .s":.w , involves the use of refrigeration plant. Where low el
of WWB m.v@uw and the machine condition changes to "Red". e main important, the water used for cooling purposes is obw%. &
ondition does not nece 4 : The magnet room temperature is controlled to ensure f
11 conditions and WMMMHWWW.WMHWSHQ that & beam is actually being tilt beyond the acceptable limit due to differential tem:
ashing lights around th are correct for the production of the foundation monolith. The relative humidity is al
omﬂwoWSMvoooﬁ. for 1 minute before the electrical breakdown and to minimise condensation. ]
6 area under these conditi | 1 air ditioning plant loyin, frigeration
"Emergency Off" push button. e R B e Tekia
; 4 | Commissioning and development of much of this an
u._,owg‘, ) mxa. radiation protection system for Nimrod is more | proceeded in parallel with the commissioning of the
Nimrod Design Note Azez\aOO\ e preceding it. One reason was because of the impral
heat loads put out by Nimrod and associated exper:
equipment is now functioning reasonably well, b
plant capacities and reliabilities is not yet




ate the whole of the heat output from N
eévaporative units each of 320,000 wﬂs\swu mswsmmw.oowrowo e
-er unit of 160,000 Btu/min and 60,000 gal/h omwmmu...@ mm%\u
e water will depend on the heat input and climatic .
expected to exceed 79°F under the worst conditions,

ooling system is shown in Fig. 10.2(i). : schematio

al position of the towers is such that strong cross wi

ter to be swept out of the towers against ._EM air aumﬂmw Mwwmwn

. above the cooling matrix. Under gusty conditions the waves i

8, lapped over the retaining walls. These troubles were overcom
ns to the wooden air inlet louvres which improved air inlet a

cm HWM addition of a vertical baffle across each pond normal to
' inlet.

airborne debris is present in the locality of the Rutherfora
is due to adjacent construction work but

The original pot
area and necessitated
er. Larger filters
een fitted and no shut down is required to service them. A
45 ‘mmu\sps\w.wm is satisfactory. A special washdown area has
ngside the cooling towers to clean these filters.

@om..rwﬁ of the water system pipework did not allow the small
aken out of commission without shutting down all equipment
small cooling tower distribution pump gives a slightly higher
Wer pumps, a pipework system was evolved which allowed the
er to be diverted to and from the other towers, thereby
d maintenance facility. Various other similar modifications

‘improve the operational flexibility.

k has been done to guard against frost damage to the cooling
included the application of heater tapes, controlled
stop valves to eliminate dead legs and additional lagging.
to each tower are of the direct acting, hand operated
; of two men for operation. This is an extremely
ther and geared drive units have been purchased but

increase in the total solid content of the
~added to each tower will allow sufficient
akeup water) to reduce the content to an
the need to clean the ponds of airborne E..B
V at least once a month renders this

o the towers at a
. To prevent a strain of

illion is now
arts/m walo
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trials have been performed on the t«
check and confirm the performance at !
relative humidities. §

ST 4




et s

pt-hne &

ins the Kennicott softened water (raw w
ns at
°Tving the three large cooling towers ang t = pasits two

cooling tower. An

 heights of the raw water pumps to the tower

e suction lines are inoperative due to air
on pressures., No satisfactory alternative

plant (shown schematically in Fig. 10.3.2(1)) is the treatment

g tower water system. It consists first of an alkaliminator

e temporary hardness of the water is converted to carbonic acid.
hrough e the carbonic acid dissociates to form
B anent hardness. This is removed in the

ore the calcium, magnesium, etc., is converted to sodium
are non-scale forming. The difficulties associated with

chanical nature; chemically it fulfils its function.

item gave considerable trouble. Initial leakage from the
| the acid flow rotameter resulted in spillage of
Sticking of the rotameter bobbin on the lower lead
f the sulphuric acid to the primary dilution vessel,
. be corroded through by dilute acid. The lower
B. Auo“_.%ﬁoﬁum.wwno&ooovwwaaov. a spring buffer was
tank was relined with Penton. Various rubber
acidj these were relined. A barometric loop,
“trap and a larger air admittance solenoid valve
back into the primary acid measure tank.
ank was altered so that if the tank is
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Fig. 10.3.2(i) Schematic diagram of



was re-designed and all other affected
Saunders pneumatic diaphram valves which Wm&.o
jamming at the end of the travel. One inte
diaphram of a pneumatic valve by, wu.wmﬁ_mdww‘
been applied to the diaphram.

Compatibility of materials is always a P
paint on the degassed water sump and on the brin
concrete. The water sump was repainted succes:
with a glass fibre. The concrete bund of the ac
glass fibre but dilute acid broke this up and i )
tiles. The use of incorrect grades of rubber on Emmw%.
trouble. To protect the concrete floor of the p. mﬁ« @e@
around all acid measuring system equipment.

The plant was originally intended for use wi r
minimise corrosion of the storage tank 96% C.0.

The Neckar water hardness meter is troublesom
triggered off too freauently as the raw water hardnes
source of supply Aewwsmm‘ deep well or local mﬂw

not less than once per hour.




and heat exchangers and all
d equipment with demineralised water,

draught cooling towers. The demineralised water g
tantially at a constant temperature of 90OF by Passing the £
' coolers when the magnet is energised, ang by heating g By
W by a subsidiary steam heater coil when the magn
ineralised water serving the experimental equipment
8ystem is not temperature controlled.

€IVing the

2

Circuit. Two pumps each delivering approximately 720 gal/min
emperature transducers in the feed 1ine to the magnet, pass a
o a controller where suitably amplified pneumatic signals are fed
controlling the steam supply to a heat exchanger across which
> is by-passed, one controlling the demineralised water through
Taw water heat exchangers and the third controlling the water

sta .H:w was experienced when this closed loop system was
net heat load conditions (it had been impractical to attempt
litions)., The system was stabilised by:—

‘the temperature transducer to such a position that it sensed
.ter temperatures from the steam heater and main exchanger

e trim of the three control valves to obtain a more
mal band of the positionérs to counter instability
a new type to allow more latitude in control)
se of the control valves by heavily damping the

8 controlling the water so that one
't lags in the system did not result in

re monitors set to shut down the

L)
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Fig. 10.4. 2( i) Permutit Water treatment plant.




\..al..:...u.

visual flow sight €l
; sary to run the plant
t glasses are super:

Each pump has .
instrumentation neces
thermometers), such sigh

The pipework petween the two .m.“‘mpwoﬁca‘
for the vacuum cooling circuit had ogo e
exchangeTl nest without mrcﬁg aoiuaA o
desirable to achieve efficient operatiomne

as install
dditional pump and heat exchangeT W et
awuuwwsdwmsmwousou amplifier in the magnet power mnm.GH%

10.4.1(b) Steam Heaters. .Euomoewum of wu. o
: e sty T A po
draulic vibration quickly fatigued the COP.

W_Www shell. A new design of 'U' tubes will be fitte

stiffer bracing have not completely cured the uuo.uuo_..ﬂa aried g
f£it an automatic shut off valve in the steam supply ;st o
smaouo»uoﬁwowzmwﬁv trips out, the steam supply is shut ¢

10.4.2 Permutit Plant

e —

This installation comprises three mixed bed aoswaoumpmeAPoﬂ p2
associated with an ion-exchange de-oxygenation unit. Each pa: 0
(demineraliser and nolonw.mo:ndouv is capable of treating Taw de
circuits at a rate of 60 mmu.\u and 160 mww\w when operating on a

basis. Fig.10.4.2(1i) is a schematic diagram of the Permutit uﬂwﬁﬁ.ms ad

IR

TInitial tests on the mixed beds showed .nmo plant capacity
specification. When treating mains water the demineraliser prod
conductivity of 0.1 tswo\os (specification <1.0 ...Ero\oav with a

over a regeneration-exhaustion-regeneration cycle of 1700 ga.
gal). Two de—oxygenator columns met the specification in delix
0.2 parts/million Op after a throughput of about 2800 gal.
modification to the sodium-sulphite regenerant injector d
met the specification, 2 3

Low capacities experienced at one time, were rectified
injection system which was partially blocked by wood pulp :
for mixing the caustic solution. Operating instruct .
recurrence. T

Strainers were fitted to the mixed d,a.?..
uomws when backflowing the beds with nitroger
resin bed of one demineraliser unit, w

2 &ﬂbﬂ in use for three
this trouble.




standard meter,

».mE..Sx internal i
no trouble,

extremely unreliable due to
They have since been modified ang Now give

8 and the main
This meter is

10.4.3 Demineral ised

use of leakage at the inspection hole
V.C. lining. The linings were found t
n away. It was considered that f

flanges between
o be badly
ailure wag due
g and operational thermal stress., The
inear expansion
eel. The strength of the P.V.C. welds
on them.This failure resulted in a
vity.

to physical, no
water temperature at no time exceeded 100°F b
of P,V.C. is some eight times that of mild st
on the lining was high and nofailure occurred
large rise in the demineralised water conducti

Investigation of suitable tank linings led to the adoption of a vulcanised
neoprene. After the tanks were lined, they were acid treated with boiling 5%
sulphuric acid followed by alkali treatment with boiling 5% sodium hydroxide. The
500 gal tank was filled with water from the Permutit plant at a conductivity of
0.8 ?Buo\oa and after standing for four days, this increased to H.Atswo\ca.
Subsequent inspection after 8ix months use showed that the linings were in good
condition but inspection of two tanks after twelve months revealed defects. Repairs
were effected and inspection will again be necessary after a further nine months.

Modifications to the method of filling and control of level in these tanks
were necessary. The original design was based on constant topping up and overflow
but for better use of the Permutit plant, the tanks are now filled through the
mixed bed units to a set level; the Permutit column is then available for other
duties. A simple visual sight glass has been installed on each tank and it ww an
operator's responsibility to observe the level a few times a day to check against ;
system leaks. An alarm system was fitted, using a bellows switch, wo warn of a lea
ooccurring in any demineralised system by registering the rate at sw.ﬁow tank levels
dropped compared with a predetermined maximum. With the differential uwmmm )
available to register a small flow, the setting of this switch was ﬁmwpoci meh;E
since it was possible to damage the bellows by excess pressure on ?E»sm.ss e
if certain isolating valves were not closed, the use of this device was @p.moo: w
Experience will dictate whether an automatic alarm system should be reconsidered.

od  Bomod. b
&bt b sldaliav
oY tusivn 3¢ lsedsn i
i Y viodsetnt asn

\ In goiretn i

10.5 Water Distribution System dp:

N i 11y being mwade

All water systems are commissioned but modifications are oowhwuwww NB uncommon
to suit various experimental conditions. The greatest i 1 debris. Tc counter
one with these systems, has been the filtration of oosmﬁwnn.«wosw. ns with careful :
this, all new pipework is fitted under scrupulously clean condi Hou_.u.o.c.“:“ which has
supervision. It takes many months to clean up a new closed loop ¢ d rmm.o in~1line
been installed under normal constructional conditions, to a standar HM r, bitumen,
filters are little needed. Debris in the system (concrete dust, mumw oswdmu
metal chips, etc.) does not necessarily worsen the conductivity of € 1

One problem has arisen because the whole demineralised water system MM EMMM@H
from copper pipe. On the machine itself only pure aluminium is used for e 3
systems because of radiation problems. The copper ions in the water can Howmm PR
unfavourably with the aluminium and sacrificial aluminium pipes have been fitte e
the external feed pipes to the machine in the hope that this pipework will bear
brunt of corrosion. As corrosion can ocour in a random manner consideration wm now
being given to the fitting of small ion exchange columns in place of the sacrificial
pipes, to take out the copper ions from the water entering tkhe machine.

With the raw water distribution system it is physically impracticable to filter
out the fine debris that is deposited by the scrubbing action of the cooling woamu.mu
The raw water to the magnet and injector rooms is fine filtered to about 80 mesh and
individual items of equipment are fitted with individual filters if necessary. Too
low a margin on circulating water pump heads, 1imits the standard of filtration on
raw and demineralised systems to the minimum necessary.

Corrosion problems exist in the water distribution systems due to differences
in the anti-corrosion treatment of the pipe bores. Some sections of mild steel
Pipework containing cooling tower water are unprotected, much is bitumen coated and
sections that have been welded 'in situ! are painted. The cooling tower pond water
is slightly corrosive due to sulphates and chlorides from the make-up water and the
high chloride content may attack the small section galvanized pipework. The use of
inhibitors is not practical in this installation
to reduce chloride levels would be too much for t

the site water supply. Corrosion of Pipework is being carefully watched,

The ebonite foam insulation for the pole face winding chille
found to be releasing hydrogen sulphide. Since concentrations of
were measured in the magnet room, the insulation was encased with
to prevent possible effects on personnel and electrical contacts,

d water system ..lmu“So
50 parts/million
impermeable ‘mater

13i

Chilling units are used for various systems on the machine.
containing demineralised water were painted with an epoxy paint wh g
The relative inaccessibility of some of these units for repair work led to
Tubber lining being scrapped and the tanks were reconstructed in cc ‘
of the tinned copper refrigerant coils was experienced on one unit
attributed to attack by cement dust before the unit was put into cc
thorough mechanical cleaning no further corrosion has occurred. ea»buxf

The u.woe
ich blis




mmeﬁmamowwuw in Fig.10.6.1(i), provides congd
Toomsy nominally at 650F * ci
nsists of two self-contained air oo:mﬁwoibm meMa MMHwﬂf
the other. Each set has a refrigerator plant with m =
° 120 ton and a flow and extract fan capable of 51,000 £43
ts can be run together or singly and, with reserv.
efrigerant plant chills demineralised water to ab
L nsulated steel tank. Chilled water is supplied from
oom b.wmwmwm.u.% air conditioning plant and to the cooling
itioning plant.

itioneq air oy

m

ations, wa\ k
out 400F wpy
this tank t, A
batteries of

d from the magnet room by an extract fan dischargin 10
r 10% fresh air as make-up. The air then passes o<mw memmm oy
chilled water Precipitates moisture. The required temperature ig
. by passing the air over a steam heater. Filters are installed
incoming air and the re—circulated air,

18tability of the temperature control system occurred on commissioning,

of the control equipment did not eliminate. The fault was traced

vacklash and lost motion in the steam control valves giving rise to a
ay in response between the two sets.

on is often a problem on reciprocating and rotary plant. On the
he e refrigerator plant repeated failures of small bore copper pipes
system unloading the cylinder heads, occurred on change from full
versa. Changing to thicker gauge Tungum cured the problem.
report that a large number of failures of small pipes have
of copper which is often insufficiently annealed. Tungum is
« Plutter of a metal dividing plate in the steel air
sitated some stiffening. Vibration also caused the
essor set to crack at the weld neck of an oil separator when
load. A change of pipe support has lessened the severity
stigation may be necessary. g

Two full scale heat balance trials have been
1t meets the specification. It is reasonably clear
3 are satisfactory but the cooler bank is of
ossible to hold 65°F air inlet temperature for the
et has been pulsed at maximum load but it has,
;] wo,s.m period. The specified relative humidity
n itself be important at the higher air
ve an inlet temperature of 60°F (63°F has
the wet bulb temperature and the dew point
1 0 increase the performance of the o
incapable of meeting a high sustaine
The matter is now being

n made into what
e
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Fig. 10.6. 1(i) Air Conditioning System.




Tests conducted to find the Eom.« su:
(1) 10 parts/million calgon (ii) an
After thoroughly cleaning the system, t
water containing 0. mmﬂ sodium chromate
content reduced from 8 to 1 part/mil

provide means of filling the system with d

g 1 Qu.‘




plied to the ma

gnet rog : : ;
ﬂmcm u.moowﬁma underneath ngSMMMmM: : 10:9 Inleotor Roon
i stac i S ! Ti
sectors where it absorbs heat, L Carrisd ne.

10.8.1 Injector Cooling System
hin the magnet monolith

Heat is transferred from injector com

o over this area is provided for non-rotating comp
e LR precipitat panelling with an entry door forms a neat screen
‘the base concrete, and was carried into p be cooled are grouped into one of four circuits
; ithurin' _mn.a the ducts are periodically cleaned with a <MM SoHcreEs vemperatuse aeiiel exEey g
eaks at subsidence joints required attention o et ; ; Tt

” k Circuit 1: vacuum diffusion pumps (upper circuit) and
duct from the ma Fig.10.8.1(1))

: gnet room roof has a st P
o e steep slope of

. about 1 i
Trope to assist ascent ang descent, =

particularly when A total of 26 kW of heat can be extracted, rai
temperature to SC°F. This is then cooled and ret
and 15 gal/min flow (89,000 Btu/h).
elatively hi i s |
reducing the mmeOMMWmmM%Mm%MWMWQ Hmmmww S | Circuit 23 r.f. liner, drift tube shells, buncher,
capacity of the air conditioning and r.f. modulator. (See Fig.10.8.1(ii))
n will be given to simple
10 parts of these ducts to improve, however little, the total

‘e—circulation occur,
w‘sp the water systems

A total of 8 kW of heat can be extracted, rai 1

y 3 t t to 70%F. This is then cooled and Teturned by
vered and hence the volumetric flow. mmwwmwmmMWa.pm M.Hos (27,360 Btu/n). RIS ,

01 of air fed to the magnets and to the cavities has been determined
~ anemometers to measure flow.

o this work was done, which has

Circuit 3: drift tube quadrupole magnets, exte
More equipment has been installed magnets and inflector system magnets.
: increased resistance to flow it
s Tequires the flow in the cavities to be reapportioned to A total of 270 kW of heat can be extrac
Some doubt exists as to the validity of the early temperature to 108°F, This is then coolicdie
trong circulations in the cable ducts between the eavities and 85 gal/min flow (920,000 Btu/h). =~
 magnet room pressure will also change when the shielding , s : b
818t in circulating air through the cavities and out into wﬁ.o:ﬂn 4: drwmw vacuum punp (lower hal
. ‘Auwmcwuon for air flow have been blanked off and ,,, OUE: = JawEboxoss #
4 £t outlet holes. As might be expected recirculation
; X A tot f ¥W of heat can
they now are being adequately ducted. A recheck of otal eudn o

g temperature to 100°F. This is
ting of controlling dampers will be done at the m:nvz gal/min flow (102,

Circuits 1 and 2 are
units on Circuit

Valley Unit wa
circuit left on




1
and start conditions ang has made the optimum se

. To protect the plant the installation of mew“szMM ﬁrof

1Se one heat exchanger between the deminerali

ith a .no.swmu.m&cu.m controlled mixing valve to b

e demineralised water sid,
4 is of sufficient capacit;

sed water ang

Yy-Pass the E.Qm.n
mv as necessary. The heat exchanger for

y for a 30% increase in duty,

d, the imeou.\swﬂmu. heat exchanger serving both circuits
3&
water to within £°F of 90°F. If fouling resistance of g

s the hea
8 taken into account this wags 3%F from design point and did not mﬁw:

mﬁ wo* o<o~.u.ombom.wwo:w..H_wmwosumamou.swzam was attributed to the
irainage notches at the bottom of internal baffles in the heat
machined too large and hence too much water was by-passed along the
tubes instead of across them. An additional heat exchanger wag
bparallel with the existing one to make good this 30% deficiency.

8 have water pumps for recirculating the demineralised water, A
provided in parallel, with suitable valves, so that maintenance
.erfere with the use of the plant. Similarly, refrigerator compressors

duplicated. Materials throughout the demineralised water circuits
‘zinc-free.

work from the circuits of the cooling plant is run in the floor
8y terminates in valves at appropriate points near the items to
ches and thermistors are also included, and these, together
toring equipment installed in the local control room, permit
on of flows and temperatures in the various cooling circuits.
and fittings and self sealing couplings make the final
he copper pipes and the equipment to be cooled.

sed cooling water to the last two r.f. valves in the
~about 20 kW (70,000 Btu/h). An insulated, copper tank
ins demineralised water and immersed evaporator coils.

1, one set being used as standby during
apable of delivering 8 gal/min against 52 ft :
ling water supplied to the r.f. valves is closely

erating system. Two full flow ion mNowwMWo
demineralised water circuit between the
sh stop valves, flowmeter, sampling
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conditions and assist in assessing performance

is in operation it is often difficult to find

It must be strongly emphasised that provision i
posses, etc., should be generous. 8

The conductivity of each circuit was designed
proportional flow through the Permutit plant. Expe
this operation, temperature control of each circuit becom:
jarge input of water af an uncontrolled temperature. ¢
being fitted to each circuit and the Permutit plant will
topping up. WAL

10.8.2 Injector Room Ventilation

total amount of heat to be extracted is estimated as 130
heat is removed from the injector room by means of an

an air-to-water heat exchanger which is connected to tI
(50F at the injector room). This air (5,500 £t3/;

a proportion of warmed air 2,500 £t3/min each circ:

is blown down an aluminium distribution duct mounted benes
running the full length of the injector room. A suppo:

injector room, so that air from the magnet room can be co
holes in the wall. A small proportion of air returns t
large opening under the curtain wall.

No commissioning problems have arisen on this plar
felt filters to the air inlet of the air to water heat




Tises a triple compressor refri i i
S x rigerator unit capable of handling 218,000 Btu/n
 refr = s
: ,mewmﬂnmﬁe is Freon 12 and the primary coolant is transformer oww.. The \
£ rm.u.o,im.&ou. cooled. A schematic diagram of the equipment is shown in

SYR Roow foo
7e Acﬁwmq..mnwuwmouwewos plant was commissioned with little trouble. Minor
modifications have been made to both water and oil systems to obviate the need for
B&ﬁ—m these systems of air on start up. The main changes have been raising
T ,0 B@Noxﬁu header tanks of each system, increasing the size of the main oil sump
L d ,Uu.o<vmmum:ﬂm‘n.ﬁm‘ whereby oil from the sump can be pumped to the header tank
Wmmm 3 ides a facility for priming the main circulating pump) «

pumps, dump tank, and evaporators are housed in a fire proof box within
T cave: n No. 8. Since a C0p fire extinguishing system is installed it is
m.wm%m‘wr t, if it is used,no COp should be allowed to seep indiscriminately
rns or service ducts. With a sealed box a complete discharge of COp
nternal pressure one atmosphere; therefore a vent system is
displacement of the encased air. A scheme for this is in hand.

re has been to provide automatic priming of the sump pumps.
as faulty foot valves and header tanks of insufficient

,d were completely satisfactory. In two instances it was
le pumps but elsewhere work continues on improving

e tunnel, all service tunnels are vented )
eavy gases for experimental work (e.g. propane
reconsidered since they are all at the




TRAINER THERMOS'
ts o <>r«»mdn SOL.VALVE i
— = ¥ STRAINER soL wawe
IDHM] +STRAINER
M Ol RETURN ,l;
ol
CTFER
w d
FLOAT
REGULATOR|
w g Z
CCONDENSER < 2|
UNIT ¢ conpeNseR 2 5
NI
NS 3 N 2 .M 8
+ 3 2|
0 X 2 L :
\ S m m
EXPANSION PIPE. EXPANSION PIPE
B B EH
COMPRESSOR <t compressoR E
STRAINER | STRAnER

Ne |

EVAPORATOR

HEADER
TANK

DEMIN WATER




e
e

10.11 Miscellaneous Work
A considerable amount of detailed
carried out on Nimrod during the constructional
peen partly on equipment designed as of
work aimed at easy assembly, easy mainten
modifications may be necessary to assist mech
into the machine area when the shield wall is c; ém%m.a
remote handling of certain equipment.

10.11.1 General Access , A

wmmmom. over the magnet ,E\ utilizing the space doﬂiooa
inner vacuum vessels and poleface windings are stored
ready access. A study is in hand to rationalise 1l
assembly of major machine components by making as many
making the equipment demountable.

10.11.2 Injector

_vertically over the cross section of the ,acms. It »m used

consists of two plates located edge on in a oosso: m“_.
hydraulic ram. At present it is not possible to i
with acceptable accuracy and repeatability. The

of rubber hose, strain energy imparted to rubber pis:
solenoid valves. Some significant improvement is pos:
complication of a closed loop system.

A beam stop is under development which is d
beam mvmﬁnﬁ.m at a predetermined umvmewe»g Ta

mwmp:muuw diminish the clearance bet: o\..o@%
eventually ensue. Such designs are
Possible the effects of fatigue

10.11.3 Diagnostic Equipment

Mechanical design was und
equipment. It has led to dev
8cintillating grids in the
Vacuum in the beam lines,
necessary in order to ob
Scintillating grids
14.7 1b/in2 necessitat




rudence dic i
e &MMMMM Mﬁom«mwmum in case one became damaged. Thesc windows were
e omwbm.wm and double layer form up to 75 1b/in2. When the wi
o ey rrier frame stress concentrations were found to be satj el
e assembly to photo-elastic stress analysis. The lifetime owmmwgog
e

rindows will be 1limi

A ited due to radiation and i i i 3 . se
o " ; nd consideration is be

Possibility of using a cerium stabilised glass. 86 Sl eRaoniie

4 Yrd i
1ine m”“”m&uwww_o%m: Nﬂo H.opcwamm in certain beam lines to maintain vacuum when th
certain physical S .wﬁaomvwmu.wo pressure. The material used must conform to 5
s i 5&mﬂ“wﬂmao:¢m, three materials being suitables aluminium, stainles,
ot guBadi onm e ( elenix or g.ﬁmﬂv. Investigation of the bursting pressure, 3
A®EAtabie Smd,nmw E.ovmw..«wom.wm dopdmiamam with various thicknesses of window.
. od of supporting the windows has been evolved and tests on Melenix
et i S H.,H.omu.mmmw@ w.o Zuo.mﬁmmo when installation of 4% in diameter windows
eam pipes is now possible with some degree of confidence when using 0.015 in

thick material. Testin, i i i
: . g of rectangular windows is now 1n hand and i
issued to cover this work. ks

: A reasonably satisfactory seal has been developed for the plunging mechanisms
iww....«.a employ vacuum seals subjected to reciprocating motion. The mechanism
reciprocates at the rate of 0.7 s per stroke for 7 GeV conditions. At the higher
rate of 0.2 s per stroke for 2 GeV conditions the seal may not hold vacuum and in
both cases it is considered that wear will be unacceptably high. The same conditions
apply to the plunging beam stop used in the injector HEDS. A small rig is being
used to develop this type of seal and it is hoped that by use of a suitable
labyrinth seal, a reasonable life can be obtained without the need for inter-space
vacuum pumping. A larger rig is being planned for further development.

10.11.4 Remote Handling

Work is in hand on the design of equipment for handling radioactive equipment.
A mechanism has been manufactured that will allow the installation of a target into
the machine without letting up the vacuum and a simple test rig is being constructed
to prove this equipment without using the machine itself. An investigation is in
hand on the methods of transporting this target from the machine to a 'hot' store
yet to be designed. A suitable lead coffin has been designed.

A critical investigation is necessary throughout the machine to ascertain what
equipment can be modified in detail to allow rapid installation or withdrawal, what
materials need be changed to reduce the offect of radiation and what assemblies
require duplicating to reduce the time taken for component replacement.

Methods of checking the radiation dosage for oils have been reported in
private communication from the Research Department of Castrol Ltd. A check will be
kept of the radiation dose received by the lubricating oils actuating plunging and
target mechanisms since tests have shown that relatively low doses will cause the
evolution of hydrogen in the oil, giving rise to spongy or erratic control.

fice
A gocords O

t be placed on the need for an efficient
n set up for Nimrod to deal with EEE.EN :
planned maintenance,

i yionallys puch inpeT 5 B
atl

f£ice has bee
such an MMoc.Hm.uSo: of equipment and Spares,

of works e duties of a technical natures.

t store and C

of Nimrod is being controlled by collating in
t information, such ag construction mormnE.,mm. aviwﬂmmm guw«wnu

sor? gLt amwmwmb tions etc. into log books covering <m3n.Em specifie WM»

wwm information it is @ommﬂupm to rationalise «wawwmnwwm on

i it serves to Tecor! 0

jgcellaneous wacwvsm:a and 1 s

wmwwwsmhwwwﬂam of the machine or agsociated mp:ﬁ!w:e.

ond change of build,

and 80T

torage

10.12.2 Storage

° s been allocated for storage of oeﬂmﬂm:» for
o0 £1° of heated store hai toregs St g
ssential to know exactly what m@mamnnmmm opwwmuhmﬁusmg i
1 to obtain su
i , It must also be made easy b o
e mH,M. NMMHWMWHM«& a suitable system has been mwﬁmmﬂ Mmmﬁw“sm“mﬂwn “_.M :uwwm»om
uo%ummwa m@s.w@am:ﬁ can be obtained vuoavﬁ;.. M@cumsmw_ms e iite A
S hy A suitable treated against corrosion and o i i e
E.m.swmmm_wom basis Some m@c»@ams.« is noooo:m@ and moaﬁw L D it
swwwmwmgamgmwm ! The value of certain materials W%&wgwom i) e i
: i : i necessary & sma. OESe piosdt
woam Mmamwwmwwwmwdmzw_“wmw wwwdﬂanMoﬂm to take targets and machine parts tha
and for bul

radio-active.

Some 7500
Nimrod. It is @

10.12.3 Test Area

aide as @ mechanical test Hmdoum“ouwwgz.w“wnvuo 4
au

] . at requires & prief functional owmnw MMHMHSMMMawuwHWdeHm o

o mwwwwam d there is always & steady Homm«o cted is a water flow test rig

is re-installed, an : + has been constTu 5

machine., One item of equipmen® e gsures Up .wo,Svao HMMwﬂr Mﬂ”ﬂ“ﬁ”ﬂﬂ”

capable of dealing wi or. Another T a

variable temperature cont ortable unit designed for cleaning

coustructed Mbm found most valusble, 18 mﬁwm:a oo that the conductivity of the

up any demineralised imMmM ww mea Jevel before the main circulating

treated water is prought 0

demineralised water gystem 18 ©°

10,12.4 Workshop

A small area has peen set ai

nnected.

peen set uP to deal with day to day Ewwbaouwm-oo and with

A local workshoP bas PeO  General purpose machine tools have been installed
ont work £oF Ewumnwmﬁmmn ills has been bought, since it is considered
Tut ne equipmen’ HmpEHEm.u e rk in the main Laboratory workshop or by external

more apDTOPT o do SU tial for the class of work required in the

It i8s howeveTs essen

contractore 4 welding oquipment of mew quality, capable of nowﬁgm with stainless
rmwoumaonm. MWM.E»E_ pe readily available. = i
and & v inte
stecis .a1 work load of such a local workshop is high and care must be
The woﬁmﬂapwgﬁmm tne capacity to deal with any emergency. Y
{e]
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