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HISTORY OF REMOTE HANDLING AT LAMPF

.1. F,. Larhert

Los Ala,lofi NaLirmnl Laborn:ory

P. O. BOX 1663
Los Alamoa, New Nrxlro 87545

(51J5) 667-3025

ABSTRACT

A portable rrmnte-hr#ndl[nR nvfilen (MonItnr)l-’i

ha~ hecn dcvclnped for performln,q remr)tc malnce-
nanre nn radioactive experimental Farllitien at

the Cllntnn P. Andernnr ?lr~n,. Physics Fncllitv
(LAMPF). TIIIs system I]nn hem continrmlly im-

prnved slncr ltn implcmrntntlcn In 1976. Tl)c
prement nyatrm hu:l prrformrd highly anphintlcnt-

cd trinkn In imprnvlng nnd malntnInlnR thr LAMPF
exprrlmvncnl fnrllltv. Unllke cnnv?nrlnnnl hnt-

Crll rcmntr-hanrll [n~ tt.rhnnloRv, the Monitor
❑vnlcm [n pnrtuhlr nnd hlRhIy flrxlhlr, thur,.hy

I NTR{)D!I(T I(W4

11)1. Cllnlnn l’. Andrr~[bu Mrwnn Ph’; n I ,.11
t’ncllllv (IAXPF) In ;I llnrnr ncrrlernlnr, pr#,w-

Q.11:Iy a)pvr,ll Inu ,11 n rurrvnt 111 +175 IIA III
II(MI $f,.v . TIM, t,~po: lmvnl~,l tnrRrl rrllll n r{.
❑pra.dtd over n lmrRr nr~n rovrrlnR -7[)[1(1 m7. A.,-

Ilvllv Irvolm wlrhlu Ille tnr~rl r~lln rllll~r fr(~m
.-2[1(1 R/It I(I ~11~(~ II(M) R/t). Tvplrnl rnmp,, !lrntn In
n Inrgvl Cl, I I rnnRv from ll:Rhl v nt)phl ❑t Irntrli
hrnm dlnRnoH[ Ir drvlcrm wt.lEIIlnM n frw klltJRrmr,\m

[t) Inr Mi, vlrclrt]mn Rnrlm wrl Rhtn~ tIp t[j l\ mrlrlr
I fbllfl . All rt~mpt~n!nfn wlIIIln !hr vlrlnlt i ,Jf n

Inrwrt nrr. wnlrr t-nnlc.d, IIIUS rrqtl!rlnM rlmho-

tdlc. l,lpln~ n~nlrmm. FIR\lrr I ❑hnwm n tvpfr,ll
Inrflul I.r I I Wl!l, I I)p lnvrr M of rndlnl Inn
❑ll It. ld I n~ rrm,lvod I I) nllr]w rt)mllnnrnl n .

1)111, III 1he WI du dlnprrnl(m d work nrrnM
mml f IJ9, Inrur ml rO. ,)r rndlont.t i VC. rOmp)nFIII R mt

:.A};I’F. , 1,11 VPIII Itllla I Illlf-l, r!l rom[jl r-llmnd I I nM
1 rrll,liqurv (!)111(1 1101 ht. unr(l -- l,,m(,.#,j I I W“n

nrrrnmarv It) dvvrltjp ❑ p,jrlnh,(. rrm[jl v-llnnd I 1n~
nvnlrm I’npll)lr tlf pmrfnrmlnfl ill mllll mfllnlr.

I\ml\[, v .

Il. L. Criqhnm

Lon Alamos National Lahnrntory
Pm r). no% !661

Los Alamon, Neh Mexicn ($7545
(505) 667-6962

EVf)l,’lTlfNi OF REMI)TK-IIANIII.I::(; <YSTK?I AT l,AMPt’

tfrrrimnd. . .

h, nrl~ltlnllv prt,lwlnwl rom(lfr-ll~lndl ln~

mvnlrm fnr lAMl)F wnm nit. Hrrrlmnt, . It wtm n
nrl f-pnwo rod pnrf nhl ho! rr I I Pnml I I,m-d ,,vvr

Ihr l~r~rf rril. VlrwfnR wnn lllr(mMh lrnd-~lnm..
111}1-C1.l I Wlndl)wn mfltlnl ~d Ilnrllonlnllv. “rhl,

prlmo mnnlptllnltlr un~ n prt~Krnrmnril NN,I rvm,ll t,

mvn!emn rnndoi Illllfl, whl cl! ~,nlil d Iu. ntlwmrnl rd hv

n mdlrlrd t.rl:lnl-tvpr mmnll, {llnli. t . TIII. Morr Iron,
rnllrppl wan 1!117 Inl..ll Wllll Ihl. rnrlv p!nnul n}:

an:l con,, rpl t)nl drnl~n t)f I hr uxprrlmrlll nl nrr~~n .
An @Vmi[.n rc,qtll rornen( H ht. t.nmo firm nntl ,Iotnll
IlrnlRll nf hrnm-llnv r,}mp(\n(!llt ■ llr(,~rommrd , I I

hernmr apparrnt tlwrt !!,1. Mrrrfmnt •vnl~m Inrkr,l

t llr rl..hlhilllv nlltl drxl,, rll v rvquf rrd . A
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FIR, ?, !’f)ncflpft Inl drnwlnu nf PIrrrlmnc rrma)tr-hnndl Ing ❑ vntrm.



● Ability to work in extremely clo.qe space.q
-- up to 10 m below floor level.

● Ability to handle standard mer.h~ Iical and

electrical fictinft~ “ ~Lil ...”.lmal special
provimion for remote hanrilin~.

. Completely portable ay6tem.

The prototype Monlcor ayntem uttltzed r.

mtlrplu~ hydrnulic .qervomanlpu?ntnr (obtained
from tnc U.S. Navy) and n modified clrctromr-

chanical m.qnipul.lt.lr mnunrtwl on n portdble hy-
draullc rr~nr. The maatrr .mtntlon cnnslsted of

a art of standnrd cicctrtr!al rarkfi to I1OUSC the
vtdrn ?:onltors and mnntpulator contl-oln.

Monltnr I—. -----

The protntypv :~(>nitnr wn.q commia~lnnrd an

!%nltor 1 In 1976. The flr~t rt,nl tnfik wnR tn

rernov(, and r~plnre n hrnm-llnr wlndnw nt Lllc A-fI

Largl.L Crll. The rqulnmt,nt prr[ormrrl cxtremrly
W(.ll; Ilowrvrr, t 1111 mnrt. dcxteroufi npt,rnr.lonH

Ln(, k rnnsld~, rnhlc t Imo d,. m 10 the lark or fnrrr
rcflrr[lon [n lhc hyrlrnullc manlpulntor n~ wrll
ns I lmlfrd oxpurloncu In II II, MI. (lfll, ril L [011+ . TIM,

I)vdrrlullr manll]ill.lt,)r wnk rrplncrd WI (II 1111

clcclrlcnl hllnlrriil [or. c-rrflrcllnti m;lnlptl la-
lt)r 111111 wn~ ru~:llm h.1111 In IA?IPF Rpr[”lflcN-

t It)n$ hv T,,lrljp-1-ntnr Sv*tvmH, Inc. , BmAvln,
st-w Yt,rk, in 1976, tllrrihv ~rvnllv lnrrvnHlnM
opt rn[ It)n, !l cnpnhl I IIV of }!~)nl tflr.

!Illllllllr II

● lIvdr:IIIl II nti14)m4nfII Ii. vi. l tlrlvo III mill 11-

f:tlll Irvrl P{, KIIII)u III 1111. misnlplllalilr

mi,lllll IHM t-rnrki. t , rr~:mrdlrm~ tlr c rnnr
I,tltlm I*c)I.11 1,,11,

● integ(al sy9tem.q for rool power, air,

weldinR, Ra.qes, etc.

Monitor 11 wafi commlaaioned in 19R(), pro-

vidinR operational readlnea.q while Mor,icor I wa.a
updated with all the imprnvcments developed on

Monitor IT.

current mninLOnanCC and ht.nm-lin~ improv@-

mentfi scheduled at LAMPF r+qtlire uperatinnal
readtneas tnr both Monitors I nnd 11, ns it {a

now necesaarv tn perform remote operat ions
atmultancoualy at cnmmnn nndinr arpnracr

locationa.

Flgurr 3 shows an Oi,crol 1 VII*W n f

Mnnltor II, FIR. fi RIVOH R clofiv-up vlrw, Kl\nw-
inR thp manipulators, qhoulrtrr, and nutnmntic

Ievrl drive, and FIR. f Hhnwfi H view Inhldr tllr

milalcr contrnl nt:ltlrm.

Nnnltor 111. . . . . . .

Mnnltnr 111, fillown In n ronr,. ptiinl !JK,atll,

II, FIR. 6, iR a third-Rcnt,rflt [on Evs[t.m I,(1w in
prwllmlnary dt,ril~n. 11 Will ho romplrtolv
nrlf-rnntn[nrd (with II hullt-in pnwvr %llppl v),
,,~pnhlr nf npernt ln~ *lthuut (Ialvrn.11 pmwti,r ,or

~:ll)l,r nrrvlcvm, nnd rnn In, rradl IV trtlnspllrlvl!
10 rom~)lv Iocnt lnrn hv aprcl, ll trllrk I r trnl 11.r.

Flu. 1. OVVL-,11 I Vlr. w of ‘4r1111f,11 I I .

● lmpli,vc,tltmprrnt 11111 I.a,nt rtt’m nlld I.tlllnlllm,

111*11111 III mnmlrr ra),llrol ❑ lnl Ir)n, nntt
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l“1,. . :,. rl,, u, -,lp VI(, U ,, I ?!wilrnr II

wilt) nnnipll!,llrlrk.

●
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●

Fle. 5. l’~rw lrIRlrrv ‘nnlrnr mamrrr-rnntrnl
Rtnt Inn.
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●
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●
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FUTURE REQUIREMENTS

As the LAMPF experimental facilities tire

expanded and *xCsttn% facilities are mo~ified tv
meet new experimental requfrementa, the time

avaflable to perform remote-maintenance opera-

tions will be reduced. The ieaponse and turn-

a rotmd ti~~g ,“Qr e~r.rger,~y r~~ili 7= must },e

reduced to minimize loss of beam time to experi-

ments. To keep pace with future experimental

program schedules, the followin~ maior improve-

❑ ents will be made.

● New-Reneratlon force-reflectin~ aervomtt-
nipulators, similar to the present rnantp-
ulatora except more rel iable and more
eestlv mafntafnefl.

● Ffediurn-du:v, low-coat aervomnnip(ilatorfi
to auRment mnrv expenstve manipulators

(to provide two-hand capabll!tv for all
Monitor ,~nits at reduced cost) It also
couid he used for hi~h-risk operations

such as remote liR~inR and placement of
hei+vy components.

● LiRht-dutv, small *c=rvomanip!ilatore, carra-
hle nf working in extremelv ronfinrd

spaces.

● Comp!ltcrizc.d posit fonfn~ avstem for the

Monitor svatrmfi.

● Computer-airic.d dt.afjtn interfacr qortwarc

tn he uqt-ri in rnnlunctinn with :}1,,

computerfzefi p.)aitionfnu svstem.

● Sma!lrr vidcn came raa to ho used in
con~unrt inn w!th the nr,wll Rrr\.omanipu!n-

turs.

● Small remnte]v controlled vf.hirlr !0

tr~nspnrt thr smal 1 manipu!atnr camern
6V8tt-m to rfn remotv mntntcnacrr in arf.qu

not acct~sihlv to !fanitnr.

● Trlemrt)’v andror fiber optic multlplcxfnE

svstr:.)fi to climir,ntc or simpllfv Irmhilf-

cal cnnrrectiona between master and slave

statfons.

CONCLUSION

The Monitor svstem haa ‘~ept pace with t],e

neerJs of LAMPF, both in performing repairs and
upRrtidlng experimental Pauipment. However, manv

future {improvements must he msde to S,louort
future experimental nroRrams at LAMPF. The

current Monitor avstems ar~ verv aatlsfartorv in
terms of mechanical aktlls and dexteritv. The
ma+or problems affFctinK future Perform.,n,-f.

turn-around time and the abilftv to work fn

tremelv confined spares.
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