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Introduction Moaltor cancept 1s ●lwd ●t providing ● totally
flexiblo syotes capeble of tmtdy performing general

Bsperimmmal arm “A” ●t the Clinton ?..hdormon mBchBnlcml and ● lactrlcal maintenance operations using
)lamo ?hyslco ?aclllty (lAlW?) Gncapassos ● largo standard tool..
●ru ● Prc8aatly them ●re four ●aperhemal tarsot
callo aL* bb mein proton bom liae that MWQ kcae The Ihiitor System
hishLY radlosmtivo, thus dlctatiru tbt ●ll mmlntotunce
be prfomed remotely. ?lgure 1 la ● byout of A Honitor system consists of s pslr of slave
●xwrimmtal ●rea “A.” mnnipuLatoro mounted on the boom of a portable

~c;,~::d],~itorrnte m)dli~ system W*S h~drmlic crane positioned ●t the work location.
to parfom itI 8itu 9mintonence ●t ●ny ?igure 2 is ● view of the slave unit.

location within ●rm “A.-k—to the C09phXity Of ~ratlons ●. conducted froa s matter c trnl
cxperiwntal syote80 ●nd confined SWCO, conventional etation, iutallod in ● trailer, positioned ●t & safe
rcsote lundlins mthodo breed upon “hot CO1l° ●rid/or di~tance from :.’)e radlmctive work ●ree. Viewing ie
“bet key” coacopts ●re not uortible. Contrary to sccmpllohed only by closed circuit television. Figure
coavontioaal remote hmdling uhich require SPocisl 3 ie ● view inside tbe master control ●tstion.
tooliog for ●ch speci~icslly planned opera:ion, the
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Fig. 2. Monitor Slava Unit

The Monitor operating crew consictm of:

The manipulator operator (seated as shown)
pcrfoms the ●ctual work u81ng *cter/slave
manipulator ●nd various tools ●s raquired for the
job.

The crane operator (not shown) operates remote
control- for the hydraulic crane from the console
in the right recr, to maint~ln proper workin~
pooltion for the slave manipulators.

The cmera operar.or (no. shown) operat~s tk pan,
tilt ●nd zoom functions for the television cameras
from the center rmr console to provide optimum
viewing for the ●an$.pulator opsrator. A8 mmny 8-
91x cameras say be in use ●t ono time.

Fig. 3. Unnitor Control Room

The prototype Monitor systcm was first uoed in
i976 to replace an ●ir cooled beam window in the beam
stop ●rea with ● mmwer water cooled vormion to allow
hi~her beam current. The prototype tlonitor unad ●

hydraulic cervomanipulacor (without fora reflection)
●nd ●n ●lectric mmnipul~tor (’AR model 3000.) The
operatint ●nd of the slave unit is shown iII Fig. ~.
The mmter control station cormistod of ● pair of p~.nel
rackc ●nd “etlck” mmter located in the ●xpcrim.ntal
hmll. This mystam is •~,own in ?ig. 5.

Since 1976, mmrIy ongoins rnjor I.mpro#ementa wers
made to keep pace with Increasing rsdistion levels ●nd
continually lncraasing complexity of ‘:asks to be
performed. The moot significant olnsle improvement waf
the ●ddition of bilatarsl f orc8 reflecting
Servomanipulators (mfg. to LAP(FF specifications by
Taleoparator systems , Inc. , amtsvla , NY.) Other
important improvements wre climmte controlled trailers
for ma@tor stationo, better control ●yst~ma, ●nd
i~proveo control and viewing conoole layout.

At the proomt time, two sy$tams (Monitor I ●nd
k!onitc~ 11) Lre fully operational. A third oyotem
(Monitor 111) is now under construction.

Monitor I and Monitor 11 were d*oignad to operate
primmrliy within mxperimmntzi e:ca “A?’ ●s they dapended
upon overhaad radim-controlled crmoc for mobility ●nd
roquira ●lectrical powr from the facility.

Fig. 6. 1976 Itonitor 81w0 Unit ?1s. 5. 1976 Ronltor Controlt



!fonitor 111 will be ● totally portable system, with
its’ own power gmnerat~r, capable of operating ●t mny
location ●ccessible by truck.

Monitore I ●nd 11 have served well in malntalnins
●xisting ●xperimental ●quipmant within ●rea w~tl .

,ver, Mcmltor III will be seeded to ●ccmplis;
P led major rebuilding of target cells Al and A6,
pa cularly from the standpoint of removal ●nd
dic A of radioactive structural compononta.. Figure
6 la ● sketch of the Monitor 111 cysteu. In ddition
to ma.ntensnce ●nd construction, Monitor 111 will be
used in transport ●nd disposal of radioactive mattriala
removed frm the facility.

14ajor Accomplishments

Since 1976, the ?tonltor system hau developed ●nd
●xpandet to keep pace with maintenance requirements ●nd
improvcmento to ●xperimentsl ●res “A.” The ori~inal
Monitor cystem W*S limited to performing relatively
simple tscka, while the present systems have ●volved to
the point where it is possible to remotely perform
tasks previously possible only by direct “hmnda on”
methodc. Some of the ●ore complex tsoks now performed
by )lonicor or a routirm basic include “in place”
fabricatiofi of piping systems, soldering, brazing and
grinding.

The soot ai~nificnnt ●ccompli-bent to date for
Monitor was the total rebuilding of lAHPF target C021
A2 . This involvad the replacement of t“ie target
chamber, upmtraam collimator, thrte large magneto,
profile monitor, ●nd s ●yriad of pipinS ●nd ●lectrical
cystemc. Weights of the components replaced ran~ad
from ● few kilograms to 25 metric tons. Since most of
the components replaced were newly desi~ned, the
●xictlng piping ●nd ●lectrical system, had to be
totally replaced to rnuit the geometry of the new
components. The new target chsmber had to perfmctly
match four ●xl~ting vacuum flanges from the ●ain betm
llne, two secondary basin line. ●nd target lnsortion
port. Thlc W n ●ccomplished by positioning ●n
●lignment fixture with ●djustable flangeo in the targ~i
call ●nd mating the flanses to the cxis?ins porto.

SLAV[ UWI1

MOBILt ChAN[ CONTROL TRAILC?
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FIB. 7. Target Cell A-2, 1976

?18. 8. TarSet Cell A-2 with ●ll Cmponsnts Removed

Mtar tha ●djuctabla flan~es were uted, they were
ramotely tack ualded to prosarve ●lisnment durln~
rmmoval from the call. Tha fixture wao ther! removed,
deconcaminat~d, and plac~d on ● Ia’ge metal table. An
●xttirnal jig uao then ●djuotod to ●atch tha flanges on
the ●lignment fixture, than the jig wao uoed for
coomtruction of tha new tartet chamber. Figur~ 7 lC ●

partial view of tar~et call A am built in 1976. Flgura
8 ia ● view of the same cell with ●ll the component
ramoved. PiSure 9 ic the nmw tar~et chamber just
before installation. ?igure 10 10 ● view of th~
partially roconstructmd target cell.

Concluaionc

The Itonitor systam ham hen totally cuccescful ~n
maintaining LAX?F ●xparhmntal ● rea “A.” In ●ddition
to performin~ planned improvamento to tho facility
durinu ●chedulad down them, it has pmrfomed ●mcrganfly
rapairo with ●inimal 100C .f operatins timr. Th?
uoaful uork output of the Nonito: syotamo has rimw by
● factor of four since 1976, w!th ● Iesc than 2C%
incraace in operatin~ personnel.

FiI. 6. Monitor X11
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In its present state of develo~nt the syetem is
capable of performing sny forceeen tsek; however, in
order to cmtisfactorily meet the future programetic
need- to IAiPF, operecing ●f~:iciency wet continue to
improve ● t the oeme rete or ~rester, then ●xperienced
between 1976 ●nd 1983.

?ig. 9. Hew A-2 Target Box

1. J. E. Lembert
Uendling ●t
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Fig. 10. Tar*et Cell A-2, 90% Complete 1983


