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PCT/ SE7 mye¥nhs93 TI TLE: Met hod for repetitivel BCTEGATIOMS4Ng a
sequence of prescribed |inear novenents of a noveable table in a

machi ne and apparatus therefor. TECHNI CAL FI ELD: 5 The present

I nvention relates to a nethod and apparatus for repetitively generati ng
a sequencerpfgprescribed |inear novenents of a noveable table in a
production or factory nachine. - BACKGROUND ART: Many systens are

known to repetitively generate pr escribed Iinear 10 novenents of a table
in a machi rlse | ead- S : : ther with the
appropri at'@ rq?{oélrsgr%@%]\'ébé 93 S?@da gsq‘t‘?ﬂcse % ?rgéfr.ubed ng%i mlarly,

*hydr aul i cahbyémeatsat hGﬁb\lléfatﬂ'é ke imachachisalanti appag@sis aaeredbs o be
used. However the accel eration and speed of such devices may be

Hlmted in 15 adjustability and functionality. Furthernore, the main

bdriving e'ﬁ‘ﬁﬁgnd& FlELDOften intermttently operated, and in both forward
and reverse no thereby increasing power requirenments and long term
wear . SUMVARY OF | NVENTI ON: The present invention has

therefore as an object to provide an inproved 20 nethod and agearat us for
repeti i vel§e 8@?@Pét’rf‘fﬁj’t¥§’”p‘ie@§§$ t®edmetnsesRG agparatus for repetitivel

generating a sequence of prescribed linear movements of a moveable table

in a production or factory machine.

BACKGROUND ART:

Many systems are known to repetitively generate prescribed linear
10 movements of a table in a machine. For example, a motorised lead-screw
together with the appropriate controls can be employed to this effect.

Similarly, hydraulically/pneumatically driven mechanical linkages can also

be used.

However the acceleration and speed of such devices may be limited in
15 adjustability_énd functionality. Furthermore, the main driving element is
often intermittently operated, and in both forward and reverse modes,

thereby increasing power reqtirements and long term wear.

SUMMARY OF INVENTION:

The present invention has therefore as an object to provide an improved
20 method and apparatus for repetitively generating a prescribed sequence of
linear movements of a moveable table in @ machine, the drive unit for the
] apparatus operating at nearly constant speed and the inertial load limited
mainly to that of accelerating the moveable table and its contents.

According to this invention an apparatus for repetitively generating a
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| i near novenents of a noveable table in a nachine, the drive unit for the

appar at UsycPdafigsysi Ng at nearly constant speed and the inerpipkodmagssl | Mt ed
mainly to that of accelerating the noveable table and its contents.

According to this invention ar, apparatus for repetitively generating a
WD 98/ 18593 (2)

PCT/ S&7/ 00054 . sequence of
prescri betPAUERES P MEERFHREES SR DIEPE P2 IRRIRINE, mtagé)"teabheetaebqe bei ng
constr ai nedng @ohstrailed tbtbd BYIE ﬂorm&ubsrﬁ %Obét%h'tl)éll@ e ZkRling, | ne,
conprises an endl ess flexible |oop unslippably nounted upon and caused

to nove atwURAtses\BN eotkpssfiexikie doath veslippabba maisited lupeatant EauRect he 5
moveabl e {2Blie drBn@ accthiablcelB YL S8R BELY JoEliRa SlamAREA! T & 1O the

line of t¥%V and " two of as € gripprng nmechani sns

are aft achﬁdehlﬂlettbﬁleﬁﬂhe@kﬂr& dfatMeemogathlompaidng sbsiaphedie! o ¢Hd p, hol d
and rel ease part of the nDV|ng | oop, there belng provi ded preferably at
| east onelifePbiayBl & Hio ﬁ&'%garwe%amrgﬂwreor@‘@éé leogripRBItTRBCRANIERSS of t he

10 movi ng.d 000! PRI kSebRbALAR o8 tndRRlis IR IRLD ool Blig

repetitively generating a sequence of prescrlbe I'T nea venents of a
noveabl e bathlrelease pamn «f techoviegdoopy trees beaarproliided prefetably avent i on,

enpl oyi ng the above ar at us, u5| ng, one of e two or el easabl e
gri ppi ng W@éﬁ&ﬂ?éﬂﬁasab'e& ngPeeh agye forkﬁﬂcg’ %ftﬂ"etﬂ’éﬂ Slt'é‘lné’ésoz t&ﬁy part of

the my ”Ewd\ﬁ}%lo%&b&%é@ﬁfhetr‘ﬁa{a% ERY %ﬁ’é&l@ T nVIRBY For RépetiQblyt Ne tabl e

is caused to neke a Sl ng e novenent al ong its constral ned path in one
di rect i ongefergéing otequrace of presebarblinery mavemantdot eqnoerbis tatéed by one

oL oAbl L B0 o BB R L B B g SRR 0

anot her rghg a@@@é%sﬁﬁgg BRE N ta@t»msh&mrémeeﬁmergeipw?game%hghismy ng
mechani sm bei ng actuated repeatedly or one after the other to generate

a prescri lpereiv'§@td1m@|q1w bbld; amd then releassy/eme pag ofnihehmeving wabl y returns the
tabl e It n Sltl {’ which th ence of
tabl e vgﬁg\ﬁg gge ?‘é’ﬁ c?bE%end Whﬁ?g ﬁ?& t ﬁgn%lgt'FeclaHs?ﬁ ti?‘i‘qﬂ%ﬁ I on of
the rel eagadihgledhbPernbet mbam smstramea&faatrFuhtdw diré@isy Brpint 6f the f eat ures
and net hods of enpl oyi ng the apparat us are al so_di scl osed.

loop moving in th direction is held by one releasable gripping

mechanism, or in the reverse direction if part of the ioop moving in the

opposite direction is held preferably by another releasable gripping

20 mechanism, each releasable gripping mechanism being actuated repeatediy

or one after the other to generate a prescribed sequence of table

movements which eventually returns the table to its original starting

position, from which the sequence of table movements is repeated by

repeating the pattern of actuation of the releasable gripping mechanisms.

25 Further improvements in features and methods of employing the apparatus

are also disclosed.

Not only is the resulting apparatus more economical than other known
devices for achieving the same result, but also the accuracy and
repeatability with which the apparatus can position the table are found in

30 practice to be as good as, if not better than, such alternative devices.
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Not only is the resulting apparatus nore econom cal than othér known
devi ces f\ph o@igdio£Vi Ng the same result, but also the accurpeysaifoooss
repeatabil ity wth which the apparatus can position the table are found in
30 practice to be as good as, if not better than, such alternative devices.

WD 98/ 18593 (3)

PCT/ S&7/ ) (3) SPECI FI C
EXAMPLES: %(PJ%%}FICI'E\%SA%%[CEﬁl c enbodi nents of an apparatus in accordance with
t he invention will now be described by way of exanple only, with
reference to t he acconpanying drawi ngs, in which: 5 Figure 1 is a

si de vi ewTofo speciéistriaba@iments of apjapperatpsiin agpodamnceiwithdhet he appar at us
«in figure.l rt i o f i ng .| 0 e feed
shafts (1. 5eH Vgiﬁﬁi’wﬁ%ggesc%ﬁﬁwh‘gﬂhvdé*{"gfﬁi‘ko‘?"'k ol ke 18 (1,2)
and sprockpé acbdimpanying draidings, i vhighgde vi ew of anot her enbodinent; and 1

*0 Figure 4 is an end view of the apparatus in figure 3, part sectioned
t hr ough t Héowsvl iga Isifspsiepu of ape embadimgptickets (41, 42, 43, 44) and the

feed shaft , (R i ' f shafts (1,2
and sprock%?éé(%is, g@%ﬂgmﬁ‘%" Mh@%ﬁ%ﬁgﬁ@d{é 1égracr){ %Crtfogﬁegi n (3) ig rmz/ed
around spribokeftsthedmbyinploope@) and kthe fedw shaftbi(he2)sephomitting from t he |
noveabl e table (31) which slides in a early horizontal |ine along two
feed shaf thOﬂ(“iE'r_&s _.jdetﬁﬁm{g B tbrdeedgharts “r@ﬂ)rﬂagks@cfgg'_t% &) i's provided with
control | ah&ig\#@rﬂg D G%ide oDy G?QE?%Q‘ﬁ%bozﬁirgeni;oaﬁH' ve the chain (3). Two

rel easabl e | ppi ng nmechani sns attached to the table (31),
one eat@ fRigureatis ef endeviewooktheaspimarafustihdigiffe I hmrn sbatiomesin t he

kets. E hani, 13 4) i i d i.th t
P ocket s rralth TP o ed ShndSol ek T 0 B s
gripping %EB%‘F\%&S‘C(a:(,?2Pgn@%ﬁﬂttﬂ@ﬁfouﬂ%g%f(%ééigkffdiﬁg?Weé@shﬂﬁ?ﬁ'1,rm bet ween

the gripping surfaces. The innernost pa i n each mechani sm (13
or 14) is dndkeprogketsr (4le&R.43.44 0ur corners to four parallel rods (two each

In figure 1, a rolier chain (3) is moved around sprockets {4,5) mounted on

15 the machine separately from the moveable table (31) which slides in a
nearly horizontal line along two feed shafts (1,2). One of the two
sprockets (4 or B) is provided with controllable driving means (not shown)
to drive the chain (3). Two releasable gripping mechanisms (13,14) are
attached to the table {31), one each for each of the two strands of the

20 chain between the sprockets. Each mechanism (13 or 14) is provided with
two substantially planar pads (6,7 or 15,16) which have two opposing
gripping surfaces facing each other across the chain (3) passing between
the gripping surfaces. The innermost pad (6 or 15} in each mechanism {13
or 14) is fixed at or near its four corners to four parallel rods (two each

25 shown in figure 1:- 8,10 and 18,19; and two each shown in figure 2:-
9,11 and 18,20; the remaining one not shown in the figures). The other
pad (7 or 16} is adapted to slide along the four rods at its four corners.

N The four rods also guide the passage of the chain (3) to remain within a

channel defined by the plane of two rods on one side of the chain, the

30 plane of the other two rods on the other side of the chain and the two
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25 shown in figure 1:- 9,10 and 18,19; and two each shown in figure 2:-
9,1 1 and 18,20: the remai ning one not shown in the figures The ot her
pad (7 oA %35 adapted to slide along the four rods at P¥TECTHEPS4cor ners.
The four rods al so guide the passage of the chain (3) to remain within a
channel defined by the plane of two ods on one side of the chain, the 30

pl ane of the other two rods on the é)th si de of the chain and the t wo
WO 98/ 18598ipping surfaces of the pads (6,7 or 15 16). The four rods are fixed at

PCT/ S&X7/ ( jopi ng
surf aces gr?gﬁ]ther lad t? éh? bodquoj igyeuqaﬁtencfaé:atrjator és Oér‘le?}fa"t)(acéwed B e the
ot her end'hﬁvéﬁﬂehady(Gﬂ)anmeunnnhq;aﬂﬁuafmhebaeonmbcEWhaUEaﬁhed to the

noveabl e tabl e The actu t| n ft t neumati ¢ cylinder (8 or
17) is att&ch tq%*efﬂht@ wgdp RRRIE it ) (9" 6P >1ﬂm Ciove wdiegnaPNsfrfes,

Sensor g, 5nmeFé a%d %h@@&bééqéaﬁrMHE%lPﬁf e q_ﬁ%@hﬁtn& QylilGerRNFE TRk ishoGy | nders

are not shown e figures. | ower "nmechani sm (13) Is shown
in the "relhexaseﬁgttrendltlon with the pads (6,7) apart to allow free

passage of the noving chain (3). The upper mechani sm (14) is shown in
the "hold" condition with one pad (16) 10 noved closer to the other pad

(15) by thenpnaveRiieehahishal P3) isshbwiPirdtd “release? ta:%nﬁhﬂinnw‘it%)‘chénS| | ppably
and cause the table (31) to Tove, in figure 1 rommcﬂ;_ht to left since

this is theads (edi apArtdo atipwe teast passagn af tharmpowng chain tHe Thrainpet 3) hel d

by the necha 1 peed. of . ~1a Ied by setting
t he controﬂeﬁbsmsé‘ @-r)n'yﬁrf'gg\ﬁ%ﬁlghed 'Rtgg gngnthh 1o g%‘? (g@ ets (4 or 5)
at the foeqrioved o%@:ltarth@admer pad {15) At/ttaé ;H@ammrémuamr((i#) td gripct uat ed
to rel ease the chain (3&, t he noveabl e table may cone to a halt

because -of them:laqmdﬁauné PRihe Bnd eguse dhe dablgr(dds to move, pufigiresd may, either
betore or gfter Hfa{é h.{}gs,r&% t'iﬁ?s"?sdtr% JM&?&WTS@%Beh%Ll of thgéoéé‘r?r gdi rection

by. act uatl ng on t her % one exanpl e
only of a meesmannb{ed hekbeniae nodchapenend s, Tﬁdwpéabbferhe table( &l) may be

noved , froma tin osition Iven distance ip eith
control? da[) segttrg)g the confro?at%e driving means to cﬂlve one of the

15 sprockets (4 or 5) at the required angular rate.

After the mechanism (14) is actuated to release the chain (3}, the moveable
table may come to a halt because of frictional or other resistance forces,
but also may, either before or after halting, be moved a further step in

either duectron by. actuating one or the other mechanisms (13 or 14}.

20 In one example only of a prescribed sequence of movements, the table
{31) may be moved , from a starting position, a given distance in either
direction by actuating one of the two mechanisms (13 or 14), at a given
speed set by the speed of the chain (3), and then returned to the original
position by actuating the other mechanism (14 or 13) to move the table

25 (31) back the same distance at the same speed as before. This example of
a prescribed sequence of table movements can then be repeated by
repeating the sequence of actuations of the gripping mechanisms {13 ,14).

Figures 3 and 4 show an implementation of the invention with two roiler
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direction by actuating one of the two nechanisns (13 or 14), at a given
speed setwbyshifses speed of the chain (3), and then returnegcrxdgeteoesd | 9i nal
position by actuating the other mechanism (14 or 1 3) to nove the table
25 (31) back the sane distance at the sane speed as before. This exanple
of a prescribed sequence of t&lle novenents can then be repeated by
repeating {hans ¢APeaSEmfuntéd BAldpPOSKkets (40€497 URDI4Y EBEH 3R AETWO13 , 14).
Figures 3 and 4 show an inplenentation of the invention with two roller
WO 98/ 1859®ller chains moving at a different speed from the other. The operation of

PCT/ S&7/ 00054 .. . . 5 chains (47,
48) mount ot {Fe5PBlaERPiPg Mmechenisms (13, 14188 PERTEAAETE now o | o

chai ns movidigitatina mafsﬁé@@hm%tfdf%tﬁaswtmrpnmbeeeqﬁaﬁe on of the
rel easabl e gripping nmechani sns (13, 14) as specified above now results
in a tWwo sfuwardslirestinn vwihen pae roligrechabi is gupred ped d@notherrepesd inftbe war d

di recti on when,_ o in. .S gnipped. and anot peed in the
reverse di Feevgff%aﬁ(\a/\%tgénrl ?‘Lhee%&%ﬁgorth BF{T”@F CEHQ i Q'éppgﬁd:?g‘ééﬁg WRYt W' s way, for
exanpl e, t BRainply, @he asblbeancieirdiBehddoto it$ oﬁPirgil Bedrtinhaidsitich Begi tion at a

hi gher speed than its forward speed giving raster cycle tines for the
appar at us. higher speed\thargjts dgtygard speed giving faster cycle times for the

PCT/ S&7/ 0 (6) CLAI Vs:
1. A rre%ﬁé%rall%sr' repetitively generating a sequence of prescribed |inear
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novenents of a noveable table in a machine, characterised in that a

novi ng e | exi bl e | oop, at any part of the noving | ntw 5

rotatablgﬂgﬁﬁ 5:’eels separately |l ocated fromthe noveableﬂ€gﬁﬁgamﬁ%on

whi ch wheels the | oop is unslippably nounted and caused to nove around

at a predeterm ned speed, is grippedg)held and then rel eased by one of two

or nore r%ﬂ2§®ﬂgle gri ppi ng nechani sns attached to a table constrained to
0 e’

be able t in a substantially horizontal line closely parallel to the
10 plane of the flexible |oop, so that the table is caused to nake a
single novenent along its constrained path, in one direction if part

of the lodp A msthAg fon rematitively generating @ srauensy rrreseiasslingas
grippi ng ﬁﬁ@ﬂéﬁ{é‘&f a floveable tdlie rir?\é%§&hiﬁ]{z,r@\%}rb n*s% RRihatof the loop
noving in e opposite direction Is el'd preferably by anot her
r el easabl engvinpEMiiesseitdrdbiesiopp carhny pheasfalhleemdving Igop @tweentaltani sm

bei ng actuated repeatedly or one after the other to enerate a
prescr?bedoéaéaﬁ'érfg’ﬁﬁf%ete F%p%% KL PEhﬂéQ/_B'lﬂVl?éP'eytabge' URO&t ur ns t he
table to '\kﬁicﬂr\}vﬂéé@thétl@é% i GnSHabl\CMoLh el ¥hd CBuLES 16 MR EBURb

tabl e novenents Is repeated by repeating the pattern of actuation of the

r el easabl eaty pragienesmiped spesdsis griphed, Peld and thereteleabesisby nneloditmiol
characterised in that one .or. nore gui.din an re attach to the
roveab! o (OUNEISITES A PR BABRERN P piased T 4 T SARSHAERS o

subst ant i ald ¥bieadf BB BheLHRASHIG KiriZoReal TP d18s P YaPfifel to the f | exi bl e

| oop to a channel within which each rel easabl e gripping nechani sm IS,

at al | 1@orieng of the slexidne éoarp sgrihat theteblers Faysedsto psinglee noving 25
| oop. . A nethod inclainms 1 or 2 char lsed in that two
opposi ng m°Ve§‘§P.‘ Sa)qn@g{{g&?)f‘gggi"egrp@%&r '&?Weg'r?%me Ezhoa?g%’gé PN gri ppi ng
mechani sm mabing in thak eaettiones Beidopy Bee selehsdfe grippiHg MetRamBieabine
|aterally to the direction of novenent of the part of the noving | oop

bet ween t het iRyege Qjmqﬂ?n if part of thgdogg/mewigg in the opposite direction is
that part DROHETeratl,by prgther selsasable oripping mechenisr. ‘ebbh relepHILEECS, 0
t he sunfacgspping rhechaiismaaing akthateo seseatedigtdrasne afndr the other to

generate a prescribed sequence of table movements which eventuaily

returns the tabie to its original starting position from which the sequence of

table movements is repeated by repeating the pattern of actuation of the

releasable gripping mechanisms.

20 2. A method as in claim 1, characterised in that one or more guiding
means are attached to the moveable table or to each releasable gripping
mechanism so substantially confining the passage of the moving endless
flexible loop to a channel within which each releasable gripping mechanism
is, at all working times, able to grip, hold or release part of the moving

25 loop.

3. A method as in claims 1 or 2 characterised in that two opposing
gripping surfaces are provided in each releasable gripping mechanism, at
least one gripping surface of which is moveable laterally to the direction of

movement of the part of the moving loop between the two gripping

: D
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t he noving | oop becones released to run substantially free of “the gri pping

surfaces whogndsesey are noved apart. 5. 4. A net hod 2eTISGOTboREdN 3

characterised in that the guiding neans confining the passage of part
of the noving |loop is also the neans by whi ch one gripping surface is
constrained to be able to nove latetdl)ly to the direction of novenent

of the parsfur@fcegheowwzlo%ﬁe%mgnowseémes gra(g,aearyw'druge@urface:s and
novenent of the other gripping -surface is either prevented by fixation

to the guidistigpasnshen the sitfedes ateebriught andyheid glaser togétbermandng | oop by

limting ans att che to the Uldl mean n.eac el easabl e

o | ppl ng. rOGHERY i 605 betBgtes efbsta 1 R AUBe{aRRRY dree;of 4 GREHNG

-char act er i §Rhded Wheh t8e\e afdf midved apart. Wo rotatabl e end wheels is rotated by
a controllable driving neans, the 1 5 other end wheel being passively

rotated by the noving | oop, so that the endl ess flexible |oop, driven

ahen part bt hohnBuies #eSRURER o harpEtlrBeliinnay wlUFeRl ReBlhf’ " P

mechani sm gdritiahg thé paké&gmwﬁabloe thalthéving loop is 8lso the/inémistmd as in
claine 1, 2, 3, 4 or 5 characterised in that two or 20 npre endl ess

flexible |obigh am%gﬂpa\ﬂgo@afa@a@quﬁmr@& ke Aplsaty roygdaterally toand dri ven
Coteed ok AFEURS BPkoyeRlert Jr A8 WaF: 61 the RESHT, BAp DRlvetithe two | 00P 19

caused to nove ad er ent and, wh

of one of ghsmhg@psfaceslaaHdnbyemenebembtreerggrln@mg\gumcé\menshmr
attached to the npveable table, causing the table to nove at g different

25 spd&d PreyRNteshPY SWEEPRIRI thegidingdneans onlipitad datemlly swandiamby anot her
I bl 7.
A appar at E FRMIROIGEER MFRE hidhatidcheli 5 R ARANG hEEin cach

| i near novesEadadbleofrippinglrhechanismmachi ne, the tabl e bei ng const ral ned to be
WO 98/ 18593

PCT/ S&@7/ 00054
5. A method as in claims 1, 2, 3 or 4 characterised in that one of the

two rotatable end wheels is rotated by a controllable driving means, the

15 other end wheel being passively rotated by the moving loop, so that the
endless fiexible loop, driven at a predetermined speed, causes the table to
move at a similar speed when part of the moving loop is held by a

releasable gripping mechanism attached to the moveable table.

6. A method as in claims 1, 2, 3, 4 or 5 characterised in that two or
20 more endless flexible loops are provided, each mounted unslippably upon
and driven controllably around pairs of rotatable end wheels so that each
loop is caused to move at a different speed from the other(s) énd, when
part of one of the loops is held by a releasable gripping mechanism
attached to the moveable table, causing the table to move at a different
25 speed from that obtainable when part of another loop is held by another

releasable gripping mechanism attached to the moveable table.

7. An apparatus for repetitively generating a sequence of prescribed

linear movements of a table in a machine, the table being constrained to be

NA S
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(8) able to nove in substantially a horizontal |ine, characterised in
that an woogARsYsess flexible Ioop is unslippably nounted Wﬁ%ﬁaused to
nove around two rotatable end wheels separately |ocate romthe
noveabl e table, the plane of the noving | oop being closely parallel to
the line of 5 travel of the tablegpnd two or nore rel easabl e gri pping
mechani s # : ; I sm adapt ed
to grip, %?&Séﬂﬁ"em E‘?ﬁ%ﬁqtrlélﬂeé?%ngg}r{%@gbgt @%@ﬁrﬁgﬁpgﬁgp%ere bei ng
provi ded emdiéss Hbkipleatoop is unslispalipenswited sgoneargt cppsettorecdveni sm f or each
of the two strands of tbge {;mvi n Ioog bet ween t he rotatabl e end wheels.
10 8.  aWnddyd Ktalabie epg wieels serarately deested diomntheReveieor nore

gui di ng  taple, BN PladeCofifHednBE Mgl Bob HeilP ¥R o drliéI& cOfhel hefsCh T el easabl e
gri ppi ng mechani sm the guidi ng neans adapted to confine the passage
of pa ofravel of thectaipissiang welloe ssorel releabhlslel grmping meakiaaiames awi t hi n whi ch

cact b RSB iy e R VBB R S Bl B R oy o7
char act er is@flrdidhdesdrt LWAhO PROGHG Soop, the bélRy HoGidetgsreferably 41r ovi ded in
each rel easabl e gri ppi ng nechani sm at | east one gripping surface of

whi ch is leastanedeleaselig|dripping meshanisariqragachfof the twipsdiasas odfthehe part
of the noyjn %WE | Ppi surfaces and actuating
means ar empor‘gnvé goglgaﬁ) a eﬂ%ﬁ{ﬁtéﬁ%&%éh@&tﬁl%e 20 surfaces cl oser together

to grip-and hold part of the noving | oop, and that can nove the
surfaces apart to rel ease the npvi n7q | oop to run substantially . . free of
the gri®piéag surffp@eraratus as in gigim Aharéﬁ'fﬂﬁs&?ljﬁ that pRe @ gppregguiding

character igad é}etﬁ?échtelﬂerogttﬂﬁgrjngg%%ﬁgégéble L to\‘;ﬁ%:&harjemaggbfe. iffingage of part

of the nmoving loop 1s also ch one gripping surface is
const r ai nesedhanksn atlleegtidingomeahsiadaptedytot confine tHehpashageadfi meamt of novenent
of the part of the noving | oop between the two higl'ﬁ iegpi ng surfaces and

the ot her 148 MiRG esdlesadiexitie dpamer arqhespet Withiew th dflRgsaRians or
e SRR 8 dfo . FO bR B o el ORI 10,
PCT/ SG7/ 00054
15 9. An apparatus as in claims 7 or 8 characterised in that two opposing
gripping surfaces are provided in each releasable gripping mechanism, at
least one gripping surface of which is moveable laterally to the direction of
movement of the part of the moving loop between the two gripping
surfaces and actuating means are provided that can bring and hold the
20 surfaces closer together to grip and hold part of the moving loop, and that
can move the surfaces apart to release the moving loop to run substantially

free of the gripping surfaces.

10. An apparatus as in claim 9 characterised in that the guiding means
containing the passage of part of the moving loop is also the means by

25 which one gripping surface is constrained to be able to move laterally to
the direction of movement of the part of the moving loop between the two
gripping surfaces and the other gripping s.urface is either fixed to the
guiding means or limited in movement laterally away from the moving

ioop by limiting means attached to the guiding means in each releasable
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(9) gri ppi ng mechani sm 11. An apparatus as in clainms 7, 8, 9

or 10 chawaoisassesed in that one of the two rotatabl e ech/sdveedossi s
passively rotated by the noving | oop, the ~ ot her end wheel being rotated
by a controllable driving neans adapted to 5 drive the endless flexible

| oop at a predeterm ned speed causi ng@the table to nove at a simlar
speed mhengggbh ohethanigayvi ng loop is held by a rel easabl e gripping
nechanisn1attacﬁed to the noveabl e table. 12. An apparatus as in
claims 7, 8, 9, 10 or 1 1 characterised in that two or nore endl ess

“flexible | qgps ar ' . . t NSl ly. .1 0. n. and. driven
controll abﬁa‘ar Olﬁ?\dgég¥ﬂ?g8%?s ?@?Qfﬂgwg %;%8m§eﬁga%§8¥qtﬁg$ in that %’%‘cﬁf |l oop is
caused to Ry ewbCot@ableabne vehdd£isepdsshrpe eotatedby Be FhdNdAG Sdop, the and
when part of one of the |oops is held by a rel easable gri ppi

mechani sm keIt WIEel ReINGoPsaNsHOY alspatrollpkletdibling F%eaé‘ﬁplﬂ@g%t%t?mve at
a diffegentyspead Sl idlinRabas 324 eﬂ@?e’?n}ﬂ‘?é& %rg%ecfgﬁgﬁé {ctgegfée’olé s held by

1 5 another releasabl’e gripping nmechanism attac _ t here
bei ng tpmosvel atl amirdler apésd athehqast obtite FrRdvires dddeisdieldplyreg nmechani sm
for each of t he two str%nd_s of each, novi ng Ioog béi)v\een each pair of
rot at abl e &plgasable gfjpping mechanism gyacheditp the, HioveaRle@d di ng to any one
of the clains 7, 8 9, 1 0, 1 1 or 20 1 2 characterised in that the
apparatus is constructed and arranged substantially as herein
descri bed Wid.h r Arlappamsmtus ashie ctimer7,p8, &nlamnd theharacterseddnphayi ng

one of t

Craract: o prme endhsT e enbforeiBlbcnpech meBunaS b leSa T, o
2?;\?\/: zggﬁsqdoﬁ%d"’dhben ntRlISHIGHrEuh® phlts of S5 &M WREelsR fagoMPanyi ng

each loop is caused to move 10 move at a different speed from the other(s),

and when part of one of the loops is held by a releasable gripping

mechanism attached to the moveable table, the table is caused to move at

a different speed from that obtainable when part of another loop is held by

15 another releasable gripping mechanism attached to the table, there being
provided preferably at ieast one releasable gripping mechanism for each of
the two strands of each moving loop between each pair of rotatable end

wheels.

13. An apparatus according to any one of the claims 7, 8, 9, 10, 11 or
20 12 characterised in that the apparatus is constructed and arranged
substantially as herein described with reference to the description and the

accompanying drawings.

14. A method as in any one of the preceding claims characterised in
that the method is made up of steps substantially as herein described with

25 reference to the description and the accompanying drawings.
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