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-1 - , TI'TLE TORQUE REGULATI NG DEVI CE DESCRI PTI ON The preseq?b 4
I nvention relates to a torque regﬁﬁé ng devi ce. BACKGROUND OF THE 3@?
| NVENTI ON The devi ce of the pres vention is specifically intendéd for"<

use in paying out and rm%l{e%ﬂg{ﬁﬁcﬁvﬁl es (and al so hoses).

However, it is to be ap e present invention is of nuch
wi der applicability. Generallypg @¥fe recovered on noving nmachi nery by
( .

reeling onto a parallel reel | ayered mechani smto give uniform
'ayer"&ﬁ)e Bre@lhn® Anvittion ardlatbieren 4 ndbgile CREgSLathggCabl e | ays
vertically on a single plane. Qther types are "standard" |ay, where cable

| ags- haeiszeatally in three then two configuration and random | ay where
cable lays as it falls. Al the above types are in general use as each has
speci fic advant ages eiBAGKGROUNDSOF SENE nINVENTEONI ons, or cabl e tension
reducti on. - The prime requisite for a cable reel is to payout
and r eCheedevildee ofn ttho presenst nineeneion vis t epecbfiicalive cable itsel f.
Cabl e manufacturers have devel oped cabl e which can take quite high tensions
and ar éntengeld ddwluse bin payingpeut| andtrecoveningt glecsndicadnsion are

wel | defined. Any excursion beyond this limt will lead to premature
fail ur cablles (end @kso yhoses) . FoRowaweT, r ikisisf teabreaBR¥CrdAteAequency of
use, sprin - 2- , . s

10 ghatgthe present invention is of much wider applzcab;l;Ey.

Generally, cables are recovered on moving machinery by
reeling onto a parallel reel (utilising a layered mechanism
to give uniform layering) or onto a radial reel, where, in
most cases, the cable lays vertically on a single plane. .
15 Other types are '"standard" lay, where cable lays
horizontally in three then two configuration and random lay
where cable lays as it falls.
All the above types are in general use as each has specific
advantages eithér in cost saving, dimensions, or cable
20 tension reduction.
The prime requisite for a cable reel is to payout and "’
recover cables without causing excessive tension in the
cable itself. Cable manufacturers have developed cable
which can take quite high tensions and are very flexible,
25 but the upper limits of curvature and tension are well
defined. Any excursion beyond this limit will lead to
premature failure of a very costly item.

For short runs of cable and low frequency of use, spring
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reel s"were devel oped and these are qurt@ Satisfactory. The demand for reels
whj ch coul d handl e | ong runs. of., cahl high lift .of cahle and high duty
cycles |ed r@ea-ﬁe“’&E?egﬁﬁr?gr?(pe& aé'&/g:;hﬁset &S %reeeﬁaq'd’ﬁrsaecsq":m@gch 't h
clainms to satisfactory_operatiqn i ' V. case re not justified.
The first V\E?’@amao%aﬁer Fhighy ;q/‘g'rdag’lalr;‘?%r ﬁ\?é’g r"%& hof h%%%uf? Ypes are
still in us | t hQuah hydr i Ry adl r the reel
in payout aﬁagﬁe%g\ggr gfa#%né';/g ta(l%‘éijl]j{si oqugtglns@rsrg\g")lirl&d "t%a%g\gabl e
tension, tr&e%%}ﬁ@ﬂkh@! dfeeiiad WPReR el (@Y va&éar} gegent afloe

limts. The cable"tension sensors vary from sinply mechanic \ :
hi ghl'y §0phb?3iﬁ§t26 %ﬁ%ﬂ%ﬁ&d%&%?“%?é%&ﬂfﬂﬁSWMﬂdh(¥H“miH§“Eh§E§“% ¢ Nng.

Al so, control of starting torque™and braking torque still” seens to be a
probl em as fBe KoskhiEaed. the reel and drives is not fully controlled and
cabl e overtension with subsequent failure is common. A | ater devel opnent in

cabl e reel i ppewidrstf wedld O"Taobigues Motdrsthiarid Hydqpad dheairiwssile BeEreded
a certain value. The cable was reeled in under power by the drive unit and
payed out byhebe t¥pes dresistillhdmr eme, @lshmughdgmrmilic useilves saré ng

| oaded steel disc bearing on one side of a bronze wormin the drive unit.
Lubri cati onunasmmpnt.he Thidy poweat |the radie igepayoit amdl rémowexy candi t was
encl osed. This unit depends on the slipping faces being |ubricated at al
times t&0prbyethewsse ofowensors whidydinead/ueakimfRnsiom: i t¥Yi®® of the
rubbi ng faces, where friction would be too |ow to be practical, fairly

hi gh unit pFess¥eds thee spaad tavkeep qaiiedension within aeceprahlienabl v

constant torque . )
limits. The cable tension sensors vary from simply

mechanical devices to highly sophisticated micro processor
systems with continuous monitoring. Also, éontrol of
15 starting torgue and braking torque still seems to be a
problem as the inertia of the reel and drives is not fully
controlled and cable overtension with subsequent failure is
common.
A later development in cable reeling was a friction drive
20 unit which slipped when torque exceeded a certain value.
The cable was reeled in under power by the drive unit ‘and
payed-out by the cable driving the reel. One of these
units used a spring loaded steel disc bearing on one side
of a bronze worm iﬁ the drive unit. Lubrication was by the
25 o0il normally in the gear unit and the whole unit was
enclosed. This unit depends on the slipping faces being
lubricated at all times to prevent wear.
However, to prevent hydro-dynamic lubrication of the

rubbing faces, where friction would be too low to be
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durind payout and recovery, but f3the cycle is interrupted for a short
time, the ojil fil extruded from between the slipping faces, the
sl i ppiRFAGiGAL coﬁ%‘%\E#}aé obREF RRESFHTESi 8RS NStSrsed ’g)ﬁ restarting,

t he pd¥out cabIthe$SLon to_overcone thi § friction rises up to five tines
the ndFHRIEIINNTRG PEAEFORIXRT BhFEasonA }3]§°&§5%ﬁ5ﬂﬁQf rther, if air

éiﬁ'ﬁ'n” A éﬁ%ré%é@% 35kBRESy BREHA AReorvs tﬁreé’e%r;%**%f%?é‘;%ééﬂr ed ﬁ sc
\émt ;ckggft%a%h@???iﬂ?(n%h\%é g'r %?;‘i :’%I iﬁrr né’ e?&%ad a#%?quesga\émgte and
pressur&ﬁ ate. H%e?%gggaﬁbegﬁ%guln:gp ted:sg'l%%&ﬁ%a e fau?épc(')f | ghe

star tidithd Or£pee ff‘!ﬂé’&%ﬁ iActBgseis!, | ear 'r@%ttﬁ(itli'?igt tﬂtﬁ‘ Méuf‘!"as i deal
within its torque and power range and, although fairl y cO | cated and

expensdaifle Wosn s ebhakbeotREchad &hieXFRlikeloneildesd Jy f@s £ikhe banning of
the use of asbestos nmeant that the pad friction lining material had to be

changegimddeclper fomalc eunhinbe tenisioncmmdnettisndlzangateut the life of the
friction pads and di scs was consi derably reduced and any conpetitive edge
was | eedceptesiebech is continuing for a suitable friction material. The
present invention seeks to overcone or at |east alleviate some of the
aflr erbttlvered pf ohiensocollinke ipr usedafior thed s1RphifRy B0Sed,l thecri bes a
torque limter, the basic design of which is very old. It hasa disc
arrangetit® becdneeclihygert avkdetiore #xpeasivefriction material having a | ow
coefficient of friction, wheel neans arranged to be nounted about the
shaft .A Tkrtery | devehonmenki gif the friction drive was an air-cooled
‘disc with circular asbestos friction pads uniformly loaded
onto the disc with stacks of Belville spring washers. Each
15 spring stack had a torque range and the torgue could be
adjusted within this range by a gear and ﬁhreaded.pressure
plate. Being dry, this unit did not have the fault of high
starting torque inherent in the o0il lubricated unit. The
unit was ideal within its torque and power range and,
20" although fairly complicated and expensive, was reliable and
had an excellent working iife. The banning of the use of
asbestos meant that the pad friction lining material had to
be changed. The performance of the unit remained unchanged
but the life of the friction pads and discs was
25 considerably reduced and any competitive edge was lost.
Research is continuing for a suitable friction material.
The present invention seeks to overcome or at least

alleviate some of the aforementioned problems of the prior

art.
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di sposed between the disc and the wheel neéné,-and means i s provided for

clanping the 5 friction ma ' yeih nd t he wheel
SefaRYDBEFeaR &gg Eflirgona

means. |t enploys two noisture a unspeci fied
conposi tion. |n gecoreangsn¥bt ithe opeeagplacitNwenihan prdeemt s fvtwiesh a
torque regul ating device having a disc arranged to be fixedly attached to a
shaft, a drive gepr&htel preendedr aargedueo regudiate ngn dextictenathaifd igxi sed
force to transfer sanme to the device, a low friction material 10

havi ng a | ow coebti @i @bscolrtangedonowhiec if ixediynatsabdedntticald whatfitst ant
whet her the friction material is dry or lubricated di sposed between the

di sc and t he5drifeigehenwnaterisinbasyicga acllawp coedifd. cdlempiafy ftiectiarct i on
mat eri al between the disc and the drive gear wheel neans, characterised in
that the torque W?e'gqharemgiaévswsitglmiagdg'etﬁom@ta@@nmm stheFrirtitomm
predeterm ned torque value, a bearing_is arranged to be _di sposed 15

about the shaft,maRergpiyvésgesy RRedlbrdgateds @ geadd wheath deans jsrganged
the disc has an outer and an _inper face provjded wt ;rawaﬂlﬁ%incjined_

passages extendi kg PengriniedarPPuty $ ol ETFAHIRR HASE ok PRIPT
t he i nner face .4a an ngl ed radiall,y outwardly fromthe outer face {o
the inner face t@%ﬂ%ﬁ?g gﬁ%‘f”?@&t FgF_& Idiléﬁ &rggﬁg‘g@&aﬁy wél?rﬁ]r NSRS fite
to pass to t interior of the device adjagent .the beard and the | ow

fri Et i on mat g&l areass Eel?ﬁepﬁpgé'&?? flaor’rJvé‘ﬁ‘tai“?H‘x\ﬂ he r#ﬁ%otélmhég%??%l by
way of exanple, with referen to e .acc | d 1.Ngs i n which:

Fi éure 1 igpan u:BﬁéVeﬁgr gé&cﬁ?\?& \?it"gwt%‘re %%@:ﬁhr%r%oé%:gnﬁt of a torque
regul ating device in accordag&EE%ODE Cﬁf SO SEPk ' ifon in an
expl oded condition; Figure 2-FS—aﬂﬂa§HﬂmggiﬂﬂTNT8§§$E%g¥UTQUE regul ating

devi ce of Figurerle gkagraﬁt%h%em-wwmerw% \estAWed By SPEP gl

enbodi nent of a torque regulating device I n accordance 15 wth the

present inventioggxhfipaB ,e%Rkfded retitidd ¥y thdWckdhdahyiif it fnehgy i gy of
t he torque regul ating

15 which:

Figure 1 is an upper perspective view of a first embodiment
of a torque regulating device in accordance with the
present invention in an exploded condition;
Figure 2 is a sectional view of the torgue regulating

20 device of Figure 1;
Figure 3 is an upper perspective view of a second "
embodiment of a torque regulating device in accordance with
the present invention in an exploded condition;
Figure 4 is a sectional view of the torque regulating

25 device of Figure 3;
Figure 5 is an upper perspective view of a third embodiment
of a torque regulating device in accordance with the

present invention in an exploded condition;

Figure 6 is a sectional view of the torgue regulating
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devi ce of Figure 3; Figure 5 is an uﬁpér'perspective viewof a third

enmbodi ment . of. a_t uleat i devi ce in accordance 20 wth the
pr esent iﬁ@%%*?%ﬁg#ﬁﬁgﬂhggdedg gbondition; Figure 6 is a sectional view of

the oraue (ool g a side YIUPRLOT BLlifOpANL SO Sedkbn duayde

view of a ox partially broken away 7 ncorpo device of Figures

Land 2, FgopsoRadiflglthie BedicRs of ke TSERET O Grudel § NAAITI ON

Shown in Figure Is a first enbodi nent of a torque regulating device 10
conpri si ngy agy aghRespEeand & .pl ate 12 keyed to an externally threaded
sleeve 14, by a plurality of cylindrical roller keys 18. Each key 18 is
received in a respective DESORTRIION ORI YTHE) INVENRICN eeve 14 and a
respective internal keyway 20 in the pressure plate 12. Spaced around

t he circunggswenceinofigheepriedsurae filrste entbatimentplaff ad i torgieapert ures 26
each able to receive a respective spigot 28 passing through a spring neans
in the forregilatingcldeyiceelld |dampristiare B0.amhelani poesseBeapdatecat ed
around the circunference of a first annular disc 34. The disc 34 is keyed
to the pred2ukeypiate 28 lextemadgiydihressied migeve hbd pre¥sare plate 26
and the disc 34 rotate in _unison. Adjacent to the disc 34 is a_first

annul ar di Bbundlbtyf pfc CY3dndRiaalatoHiRs diets 48 i s Faphekewr 18 isw
friction material of a type which has a | ow coefficient, of friction which
remai n0suBBERAYEEI LR GoFaSRRCHISiR Nt kParHe iy nbngkle 34ee¥eqry or

| ubricated. Typically, each disc 40 is forned n ultra high nol ecul ar
m;igkt p0|9gtﬁ%8;ﬁeré§pect1veIlnternél keyway fg fh éhe preggure !

plate 12. Spaced around the circumference of the
pressure plate 12 are a plurality of apertures 26 each able
to receive a respective spigot 28 passing through a spring

15 means in the form of a stack of Belville washers 30. The
spigots 28 are located around the circumference of a first
annular disc 34. The disc 34 is keyed to the pressure
plate 26 by the spigots 28. Thus, the pressure plate 26
and the disc 34 rotate in unison.

20 Adjacent to the disc 34 is a first annular disc 40 of
friction material. The disc 40 is formed of a low friction
materigl of a type which has a low coefficient of friction
which remains substantially constant regardless of whether
the disc 40 is dry or lubricated. Typically, each disc 40

25 is formed of an ultra high molecular weight polyethylene
(UHMW PE).

The low friction material is selected according to the
working conditions of the device 10, as will be described
hereinafter.
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(UHMWPE). The low friction material is selected according to the working
conditions of theheledise 20, beans lon [de wikds i il hageimaiieml 44 h&eirhe
disc 40 bears on a web 42 of a gear wheel 44 having peripheral teeth 46.
The gear wheel 4geripberaledegtha 4fcar e 4arhiwitedls 4fouist struird ensaep
49 of the sleeve 14 (see Figure 2) and is thus able to rotate relative to
the shaft. A sece@@draRgufifr vhish 56 mountedbabant & istart hwferthe sleeve
simlar to the djsc,6 40 bears up t he qpposite side of the web 42.  The

di sc 50 is.adjackht (§e§e€bﬁ&r$n%3| &ndyilsc @wm&lﬁ i RS iTREAfrive to
with the slegve 1§. The _low friction discs 40 and 50 sit on the bearing 48
as can be seen i i*®i § f€% so that the discs 40 and 50 are isol ated from

|
i f the shaft, The di h | | | ow |.ubri cat i .
| Caui d.such as Bi petppdnapbuias 2k ol Siman, ot Mo st aerian,
has i dly facings i t ' beari ng 48, ..t
o Tow passage of STIBEREALEnS e HE Y Mk R S, ProdR X 0¥ send
LW pas: _ ! . il
hotches 61 al | ow'Pherar PEne WisdED Wi R U el RAI, o8¢ 52

h i O F . ' ial 51
e o i\ 088 20 it e L 2 L

passage of |ubricating o1 are cut on Si des
of the discs;d0 gpdcbloandidicd YPGHR &b YL OMIP NS rféaieﬁx%we@é dn B

be seen in Figure 1. To cool the faces of the discs 40 and 50 oil flows
into the seen in Figure 2 so that the discs 40 and 50 are isolated
from rotation of the shaft.
The disc 52 has holes 60 to allow lubricating liquid, such
as 0il, to pass therethrough and cool the disc 50.

15 The web 42 has inwardly facing notches 61 adjacent the
periphery of the bearing 48, to allow passage of
lubricating liquid to cool the disc 40. It has been found

“that oil is not able to pass through the bearing 48 at high
speed. The notches 61 allow the oil to pass through the

20 disc 40 to prevent it overheating.

Further, the discs 40 and 50 have radial grooves 51 td
allow passage of lubricating liquid. The radial grooves 51
are cut on both sides of the discs 40 and 50 and are
staggered on opposite sides thereof as can be seen in

25 Figure 1.

To cool the faces of the discs 40 and 50 oil flows into the
radially inclined oil passages 60. The oil flows radially

through the passages 60 assisted by centrifugal force and

passes to the interior of the apparatus adjacent the
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radially inclined oil passages 60. The oil flows radially through the

passageded@iagsidd.ed by centrifugal force and passes to the interior of the

apparatus adjacent the _-7- bearing 48. At slow speeds oil passes through

t he beadtn§ley spreaderrihdPassgst hhpoysht hke cbearingcd8 endt frdedi scs 40

and 50 finally discharged through a_gap between the disc 34 and the gear
Wgrihspsish W

wheel 4xadidaliivgiF rPpEer ofacas of | the éhscBe4Pi A4S 0revent s oi
flow and ;there is a_tendepcy, for overheatjng to occur.  Thusg, the notches 61
L o i L AR heuaht 61 58P che Sy eop o R CALER: 34 BPE 0F i he

bearing 48 and ar roppftioned to divide oil flow between the friction
faces thﬁoﬁﬁqﬁi§§§£§b %&ﬁ 50. The inner dianmeter of the discs 40 and 50

E aces ot RASR SRESHS arant SenafRpEanth L csbE bRegdngdsa, olgn i ne
' 34 s i 62
t :riéadea?y@@ee%%%g X rediciéracts 1.56RAEy 2%3%?%5#*%%?% essur e
1 ' 4 ' : . A
ockwash BTG o) BRb O e AREe e Ro T osk BT 85 and fho heesi e plate 12

The | ccashandhdiamdy x| 8LY10880LACkLERAERDY. 32 HA! BRa3AS Ian0Cd Lo

be di sposed in one eyways 20 and a p ty o a j ecting
tangy 63Rq Eie ldpudc fdné@ntdi asvade!l 9ial Elywobetnaead tp@r i pheral notches

63c each arranged to receive a tang 63b. In this way, the |ocknut 62 is
prevent geiictdiBr redbves (SN ibyth0@8885NG00aNE! §b1 eni ng.
The inner diameter of the discs 40 and 50 clear the notches
61 so that oil can enter the radial slots 51 or both faces
of the discs 40 and 50.
15 The threaded sleeve 14 passes through the disc 34 and the
pressure plate 12.
An internally threaded lecknut 62 threadedly engages the
threaded sleeve 14 and bears against the pressure plate 12
to thereby clamp the discs 40 and 50 against the web 42, A
20 lockwasher 63 is disposed between the locknut 62 and the
pressure plate 12. The lockwasher 63 has an axially.
projecting tang 63a which is arranged to be disposed in one
of the keyways 20 and a plurality of radially projecting
tangs 63b. The locknut 62 contains a plurality of spaced
25 peripheral notches 63c each arranged to receive a tang 63b.
In this way, the locknut 62 is prevented from inadvertently
loosening or tightening.

It is possible to deliberately loosen or tighten the

locknut 62 and so vary the unit pressure clamping the discs
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the unit pr esur 2035'5'&2?@3%%%“5‘*&% Vet #05"0nd 50 agai nst he web 42
Gout oe. Sor S8 1 SupeS RIS JP 3L P01 3 AL L O A8 orque

68 only (one of é@@ d nt the c@pd Oggupport a
shaft 69. The slgggﬁ f%a'épkeye to théﬁéﬂéingﬁa%m th a reé?gﬁdﬁla§ key and
returned with a %'ani’:lr'z.%esﬂ&e ¥ g 6% A & %8 t&{we(bﬁ@eoée@meﬂs

68, to engage a ring gear keyed to an out put is to be

appr eci at ed Bhat ¢aS v sl Nadd ddrnal Q?ﬁ/etl.héleéd§ﬁlg gmr @&rmw@ér@na NgNaft
be used instead of the wormgear and ring gear conbination. An external

notor is attache@st.o tine cAsdige 664 #s Jofedlco Sthee)sith it 60 neiek ghaft 78
to engage the gear teeth 46 of the gear wheel 44. \Were | ower speeds are

requi red the not aectandud ar Rew ahdv tetwrmedrwinh o .cindikipating i quid,
such as oil, is contained within the casing 66 to cool the torque

regul ati ng devi c&he0 shad tsidfulhasedusdym | giar ceetwadne ttemrbeapsings §8arto
teeth within the casing 66. This cooling occurs because the device 10 is at
| east partially iemgagesed inindegean|keyed | td dn (BukPYly shagt dédi ceItOissto
alnost totally imrersed in the cooling fluid. However, it is to be

appr eci at ed ifat bet E@PTASiARRS dthakpl 35 g COLISFRAEIVE d dtPeYelnheligalsh

| ubrication may be used. For exanpl e, pressure, Iubrlcatlon by a punp may be
used instead. |n9esE, COMIRAYIRR MIBWE used iRstead It Heke nﬁ°€’ab9%a§\o%€|

thereon, i's attached to the output shaft 74. The
rhlng gear combf atfon.

An external motor is attached to the casing 66. A gear 80
is keyed to a motor shaft 78 to engage the gear teeth 46 of
15 the gear wheel 44. Where lower speeds are required the
motor may be replaced with a gear motor.
Lubricating liquid, such as oil, is contained within the
casing 66 to cool the torque regulating device 10 and
simultaneously lubricate the bearings and geér teeth within
20 the casing 66. This cooling occurs because the device 10
is at least partially immersed in the cooling fluid. s
Usually, the device 10 is almost totally immersed in the
;ooling fluid. However, it is to be appreciated that other
methods of applying cooling £fluid other than splash
25 lubrication may be used. For example, pressure lubrication
by a pump may be used instead.
In use, a load (not shown) such as a reel having cable
wound thereon, is attached to the output shaft 74. The

motor is then activated to wind in the cable.
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nmotor is then activated to wnd in the cable. Referring now to Figure 1,

the geaer 30 mRNGasestandigoiat €5 the geatr 44. embagedsherds r3kadwar on the
disc 34 to urge the discs 40 and 50 onto the web 42 to thereby clanp the

web 426 hprsbed penTh8ywashgr8g3thpeaunbar thehddlseeSd amed vagyepr essi on of
the washers 30, the unit pressure clanping the discs 40 and 50 onto the web
42 mehe@isrs etld asdchOcbanpi nfjer webl 42 ko &heriedy olamy dhenhi ch resists
rotation of the gear 44 relative to the discs 40 and 50. If the torque
supphieid 4% therehetweens gByaverytihgnthienigmbex orhicknass iand t he

maxi mum friction force supplied by the discs 40 and 50, then the shaft 69
i | | aosmtessikon| ¢ tbeavasbers 8Re §herunat pressurullampinge discs 34

and 52 slipping on their respective |low friction discs 40 and 50. Further,
the Wwite Sisms of0taBd| 8% patet tbs WRBc424Baxndesyaryed -worSHBrar 42 rotates

in unison wth the_shaft 69 which cogperates . with the rin ear to rotate
the GHIRRINGFESHACEoLRNBr EFYCHRD ﬁrEQbﬁz?c ﬁﬁﬁ%%t%té;é%ﬁ%ﬂﬁaapplied
br calbtodthd FoRE. 14nFELRELTRp bR SRE BHERSWARISG 139 cadi%e S as to wind in
(e Sl e EERE b kb REREEC T, ERASRE TR O MR ST
s S Fon R PRI BE BB, BBk LORRAIO Y gt Sring Lhe
\”rtlgié)stfﬁ gﬁﬁigs,lghgﬁi@%ea%h£§%§%9 will rotate or slip B

relative to the gear 44. This results in the discs 34 and

52 slipping on their respective low friction dises 40 and

50. Further,.the web slips on the low friction discs 40
15 and 50. |

The worm gear 42 rotates in unison with the shaft €69 which

cooperates with the ring gear to rotate the output shaft 74

to whereby wind in cable.

Further, the torque applied to the shaft 69 in such a
20 situation will be essentially constant at the break out

torque. ..

This is important when winding in cable so as to wind in

the cable at an essentially constant tension so as not to

unduly stretch the cable. The value of the "break out"
25 torgue may be varied by varying the unit pressure. This 1is

achieved Sy suitably loosening or tightening the locknut

62.

However, this slip generates heat which must be

dissipated. By virtue of the device 10 being at least
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|1 d by lLubri [ i
ol ot uny ATy (DL SEa o GRRLEC L EHREER AT b e NS e
th 66 b d h f t h
e ortiog of ghE, (HEAELY5bant PR Hrafublh Ehe BY1Y " HGLD gas%p%%t 4 the
unef fected by wf Péeéﬁéﬁetfénéféffﬁét th k! caEer%'ar %?ﬁr e gitl ‘o be

device 10 is not operating, the washers 3 cause t ubrlca
squeezed out fqpseeiveen the discs 40 and 50 and the web 42. In some prior
art devices, this wll increase the coefficient of friction and hence the

val ue of tﬁmitrmiﬁh@ﬁt beraietue TOEStheafatb@ihar geopereiRsSBEK@Rheldiscs
nonmentary increases in the value of the break out torque. This results in

stretching of 4heamb$@, the bpehkeoatoresqud WBt eubshkaptipanti aneFrediad
di scs 40 and 50 these torque spikes are substantially absent tromthe

devi ce 10 of the thespnesencendfobub¥heathhgr odll.40 and 50 is preferably a
| ow pressure high density polyethylene with a very high degree of

pol yneri sat i orEveamef wptken| avheni ghe, devicenitfAed sbpotheperatdsigyethiec

met hod is between 3 and 8 mllion. As nol ecul ar wei ght of polyethylene

i ncreases, hi ffRshe®ms ude arusebthendubricakipar odat tpr bpesguesziedk outear
resi stance and notched inpact strength. These materials are comonly
referred tkpeﬁﬁiﬂmr%?ﬁwgﬁnnﬁhécﬁ#éﬁsmépgﬁﬂdpépyéﬁﬁyFbﬁeWFbHHﬂ%PEFn Feme
shoul d not be confused w th high nplecul ar weig et hyl eng (HMV PE

whi ch has a nmPEEX AL hePQKices  abBES Sééloéﬁcﬁﬁésﬁh éﬁ casAdicienth ofhe

| evel of UHMW in terns.o ropeyties
Eictlon and ﬂeg ptﬁe value of the break out torque. This

leads to large torque spikes or momentary increases in the
value of the break out torque. This results in stretching

15 of the cable. Due to the aforesaid material properties of
the discs 40 and 50 these torque spikes are substantially
absent from the device 10 of the present invention.
The material 40 and 50 is preferably a low pressure high
density polyethylene with a very high degree of

20 polymerisation. The molecular weight, determined by the
viscosimetric method is between 3 and 8 million. As
molecular weight of polyethylene increases, higher values
are obtained for important properties like wear resistance
and notched impact strength. These materials are commonly

25 referred to as ultra high molecular weight polyethylene
(UHMW PE}. They should not be confused with high molecular
weight polyethylene (HMW PE) which has a molecular weight
of about 500,000 and which cannot reach the level of

UHMW PE in terms of properties.
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- 11 - A particularlg sujitabl e gEXM/PE I s sold under the Trade Mark
"SOLI DUR' arftl RALEFERLAFAY| Fudbapris VAW REois soldpyrdsey they Trage SUPER' .

Cooling is critic, ' f,his material, and torque is governed Py t he
Jart “Salbhighapas Bheticilan duasabik L
?gpglbleg Itorz)ewl (gﬁg‘aggua. eCI e E Otiﬁ}ZOO[err]bﬁplt houtﬁn;he FHPE
subs}antial d% ' n f%sngﬁggbﬂhiég Structure. Tre maj ority OL Torque
. : : ‘ : Thi orial . T

&?335""Z'o”Sﬂﬁ%i%ﬁ%fefﬁigﬁ%ﬁﬁ&”ﬁ&tﬁ SSRGS B ededre B ont |
Fequt renont , S T neY n SR8 $PE 18R pRE ST dnd VTR M M 1t ves
to the aboverupendatause ! rysdcand y Nidddlurhe ¥ YN BYd ko TeiigBtana

coated on alum niumdi scs confactinga steel 1 nterface, alumniumbeing a

good conductQreéfpéLaByeenodl aBKutORGECd ALtholite ank? duk¥tan@satli éﬁﬂé&éd
by the lubricating oil at the tenperature attai ned. "Carbon inpregnate

"Teflon" faiigdits® prépértaesmepngerudieirdly! Thelafa jioriady idf sedqned and
extruded at well below the power requirenments of the device 10. In use,

when it is desqikdtingpapplicatibast R mdts Wiaartdhial esatediel put put
shaft 74 then rotates, to payout cable. The ring gear cooperates with the

wor m geal 0 anthé heotpgthellenes dilkessddf tarfd .5 M v thwery €oundlanst | wat ed and
| ocked by a brake on the notor so that the gear 44 is held substantially
stationary wearl2c-any appreciable extent, even under the high bearing
load used and adjustment ceases to be a critical
requirement, although the device 10 has an adjustment
facility.

15 Alternatives to the above materiai were tried and initial
tests were with "Teflon" coated on aluminium discs
contacting a steel interface, aluminium being a good
conductor to remove heat by conduction. The "Teflon" was
dissclved by the lubricating oil at the temperature

20 attained. |
Carbon impregnated "Teflon" failed in a similar manner.
When niylon was tried it softened and extruded at well below
the power reguirements of the device 10.

In use, when it is desired to payout cable the motor is

25 deactivated. The output shaft 74 then rotates, to payout
cable. The ring gear cooperates with the worm gear and
thereby rotates the shaft 69.

The motor 76 is deactivated and locked by a brake on the

motor so that the gear 44 is held substantially stationary

This Sheet Has Been Replaced
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by virtue of its engagenent with the gdad -80. Thus, when unwi nding, the
gear 44 is stationary and the shaft 69 and discs 40 and 50 slip relative to
the shaft 60Y YhEFEROPE, 1tfe engafifmeppIWidd e meath A9 6ThYS ¢ HEN®R cak
out torque. As ,when w nding cable in, this slip generates heat which_ is
absor bed byUB¥ERREBE c &N Q§q.4%Nﬁﬂrﬁt%ﬁkPQﬁfirﬁ94N€hﬁﬁﬁh Cofot#ddi scs

f ial 40 50_th |i.ed f&, 69,1 b i all
Constant at SLREEpABARI L ARG FAIANIYS i U1h et b kP u  There Bt
mbodi t | af i [ Opq 4 ti ik
oar st 11 Ehe HhEROST AEEThLe 0 iR e T BRARR ALECT 1 o
bet th PRI et 4 | : | h
o | il cSocaRar!ys “En WAt \(RIE 4 Patte F0ERLLES foat T

is still b € ab3eed | fy om N eT) es
sl i ppage tgmo"\gggrigt a'a verﬁ%ﬁ%?%%%%%ﬁ JSlltrzl'ro yé;\%réb %‘fligjﬁ#éfi | m

lubricationghéf piBpetrellesd ff A3Hd ARkt fOF madaMSECcaNdna 9§ She between
the faces is partially extruded and boundary lubrication, with its high
co-ef fici entopghiel abplied ALy adhafithi 69 Chratdmtif£lly Obdbn¥ehhe &8
hi gh speed, |low torque reels which are reversed at a high rate, as payout
friction istMerbuabky oty @oddawever, if the reel has a high vertical drop

then the weight of cable will cause the reel to unwind slowy at a very | ow
t orque a0d Hhownt ke FdguresTld and $aneta nescemil embadiment oof exabtplieuei n
wi ndow washi ng applications. -13 - To cause the device 10 To hold the

cabl e when regulatiag device 100, like numerals denoting like parts.
If the unit pressure is not high enough to extrude the oil,
from between the slipping faces then the torque is provided
by shearing of the oil film, especially at high speeds.

15 When the faces stop slipping, the oil is still between the
faces and any applied torque from the reel causes slippage
to occur at a very slow rate due to the hydro-~dynamic (full
£ilm) lubrication.

If the reel is restrained for a few seconds, the oil

20 between the faces is partially extruded and boundary
lubricatién, with its high co-efficient of fricticn,'takes
over.

This characteristic is of value in high speed, low torque
reels which are reversed at a high rate, as payout friction

25 1is wvirtually zero. However, if the reel has a high
vertical drop then the weight of cable will cause the reel
to unwind slowly at a very low torgue and dump the cable.
This is sometimes undesirable, for example, in window

washing applications.
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stops, the unit pressure on the slipping faces nust be high enough to

extrude the Ty lcauset opei dgvidet hot ke hbxadtheeaspet Whenarihd @ridiscs of
low friction nmaterial 40 and 50 (Figures 1 and 2) this would result in a

"break out" stmpgie tiké chnilspresshrghofiotheostipphhigc &Faicess musy theerhighhe
annular rings tended to restrict flow of the cooling oil at high speed so

t he slippi nerspeghl te eéxbhrudd &hehpgh pnessoppingThuwitht the fHoesskary to
have a sufficiently high unit pressure to extrude oil from between the

di scs. 40 andaBBmsiref t feewanpudaradiseenoft dawobisigthone materfifalci4htand | ow
break out torque in order not to overstress any cables. This is achieved by
reduci ng t h&r i FHreneldrbds2d0thihg wouddi FeSUALi Afaigni "Ry e iapt lini t
pressure. Reduction of the area is_achieved by replacing the discs 40 and
50 with a pltREIY® WRICHHVRFPECRURLGRsEPE2SamE 20RLIEAEHORR+t on 102 and 104

has a circ erential, flange 106. The buttqns 102 and 10 e received and
nabd ol n i e SRee Sl ene OARUIRY ATHES"HERATY, 107 2N 0t Hiod BE i en
108 have i nner_.edges_ J110_and.out er _edge . _Th e 08. each .have
oranity oraa i artoa8 gl SheBHER 158 s1ERTRL kY SRS
and t he outer_ed 112. T age 108 also has a plurality of spaced second,
open aper?ufﬂ%ﬁfggh Eﬁ??ﬁﬂ%e%og or 104 di sposed Pnuthelsgcond gpertures 118

a1 ene DAL ey OULE"LBCHBCRELD SAThAGe MByERsEt TR il oo
P een! s Pl 0ee 107 nutuali o) ool e gipcld i A0 L1
out and the webs 42 and simultaneously have a sufficiently low
break out torque in order not to overstress any cables.
This is achieved by reducing the area of the discs 40 and
15 50 whilst maintaining a high unit pressure.
Reduction of the area is achieved by replacing the discs 40
and 50 with a plurality of UHMW PE buttons 102 and 104.
Each button 102 and 104 has a circumferential flange 106.
The buttons 102 and 104 are received and held'relative to
20 each other in annular metal button cages 108. The cages
108 have inner edges 110 and outer edges 112. The dages
108 each have a plurality of evenly spaced first apertures
114 between the inner edge 110 and the outer edge 112. The
cage 108 also has a plurality of spaced second, open
25 apertures 118. Buttons 102 or 104.disposed in the second
apertures 118 extend past the ocuter edge 112 to con;act the
inner periphery of the gear 44. This centralises and

locates each cage 108 relative to the web 42. This

prevents the buttons 102 and 104 moving and thereby
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torque may be accordingly varied. As shown, the buttons 102 and 104 are
arranged in stégixed ok mehaelbrélat oug! thedguet.t ons 102 and 104 are arranged
such that respective flanges 106 of adjacent buttons 102 and 104 are on
opposi te si desBpfvainginggehela@mbelri sfpbarsons 102 aaged 0408 thmnttantdlngputhe
web 42 and the discs 34 and 52. This conplete isolation of the cages is

i nport ant becaterdw@ymaKabepaccockddngldys viariieg .f rom such contact may

contam nate the buttons 102 and 104 and alter their coefficients of
friction. |n A% Sheendetheebuggonsedleandn 194siarie arnanaesd in staggrxede
10 of Figure 1. However, due to the buttons 102 and 104 bei ng spaced_around
the cage 198, T#RRRL:s &hgtedfer thgabuttonsoilily @ng df4 RIsuGFAnged Fuely

is thereby inproved. Further, the unit pressure clanmpin the buttons 102
and 104 onto t¥eahehesBersiver £langes 95 6o 0t 3dd aGent St t3npd 104

but t 102 and_104 and_the nb t th h duced t
area of the E‘Emneni‘ggpaﬁatfoflﬁeéwa%r 58S s holle A pEyaRS The

of Figure 1 nelaEs,hey PRoERssafeittle VED 2 i RERT et s f3‘f %ﬂ FAE i
ALhird embodi gt eéﬂngla%%go&s Ut 20 Y1 .c%.or@% Uecause

denoting |ike sonme-ver eavy duty ap enperature
e O ARG B Chea e TR B B M 0 |
15,56, SR et o oo (e nden;
intended for coefficients of frictien.
In use, the device 100 operates in a similar manner to the
device 10 of Figure 1.

15 However, due to the buttons 102 and 104 being spaced around
the cage 108, there is a greater space for oil to flow
through and cooling is thereby improved.

Further, the unit pressure clamping the buttons 102 and 104
onto the web 42 is sufficient to extrude cil from between

20 the buttons 102 and 104 and the web 42. In combination
with the reduced contact area of the buttons 102 and 104,
compared to the discs 40 and 50 this results in a device
100 which, in addition to the benefits of the device 10 of
Figure 1, holds when it stops rather than slipping.

25 Shown in Figure 5 is a third embodiment of a torgue
regulating device 200, like numerals denoting like parts.
In some very heavy duty applications, the temperature of

the o0il may exceed 200°C. This may be beyond the upper

working limit of even the ultra high molecular weight
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ceranmic materials. Located on each side of the web 42 is an annular recess
202 arr angellyethydeseve Thusspatse \af arimel| MY cPENWE1di sesndt. iBach recess
202 |l ocates its res ctlve disc 204 radially of the web 42. The pressure
plate 12 andccﬁﬁtébs-@ nfarxancs andfox cdegradat honuPlr thesUHMWSPE.The

di sc 205 has lurality of evenly spaced recesses,K 206. = Each recess 206
has an ap@h@uﬁ@gQQsméﬁﬁeﬂﬁIQ}QQﬁQeﬁrﬁinﬁﬁﬂmiﬁ$ﬁﬁb+ﬁt?ﬂd§§cﬁ°§perture 208
is a spigot 210, of arp ssure button 212. Each button 212 has a steel disc
214 at on€eEAWIEf MAkE 5 210 and is arranged to conpress a stack of

FS'SZL%'t Ve SpFEt S A S0d J}f %Sa‘iipﬁ%t%\éiﬁéﬁﬁfiifé%ﬁasée?«?@s to
206, On

216 cach GFEERIER GoL AP raesrpee%we B, A TG PERR TS GEF 8?15.%&3"5922

| ocated | BaEle LERECUG/R Y Ra85% 20y FRChadLoce2Ador 963 LERsRIIEAI Ve

button 21 ainst _a respec ahnurar -cer amc arses
but t on 21§hga? ahgouter face formed with a pIurallty of flat topped
prOJectlons 21§ mh ch reduce the overall area of contact of the button 218

W th the ghac2dds -Féaéplasté pé:?deeﬁéo $s8194NR4GeOBEBR SeblRicad fbiy:es
Pvelyuh

whi ch col ect a sma ar ea t an the button 212 as a whol ée. A

disc 280 L3 SARKMRYCIALSIZNG arl'yhéOdiéé §|0§Ch395aaﬁduk:hli|t§00§0nt ai ns

recesses and apertures corresponding wth the recesses 206 and apertures
208 of theydhlq Rhcethersdddiondaceseatnt Becpesj 206i has ak9 and the

di scs 204 are ground to an extrenely fine surface finish typically
aperture 208 extending therethrough.
Slidable in each aperture 208 is a spigot 210, of a
pressure button 212. Each button 212 has a steel disc 214

15 at one end of the spigot 210 and is arranged to compress a
stack of Belville spring washers 216 located in a
respective recess 206. A respective spigoﬁ 210 passes
through a stack of washers 216 and serves to locate them in
the recess 206.

20 oOn the side thereof remote from the spigot 210 each disc
214 bears on a respective ceramic button 218 which is“also
located in the respective recess 206. Each disc 214 urges
its respective button 218 against a respective one of the
annular ceramic discs 204. Each button 218 has an outer

25 face formed with a plurality of flat topped projections 219
which reduce the overall area of contact of the button 218
with the disc 204. That is the projections 219 have outer
slipping faces which collectively have a smaller area than

the button 212 as a whole.
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bel ow an average surface roughness of aéout 55 microns. It is to be

appreci at ed A lagiisd 2T eiancenbuttieted2E8mimyripcobpehat 8igcs Riogotandl Hits
woul d then dispense with the need for a pressure button 212. However, at
present, it dlso aaitakhy eepesseseahd kpeprnpest eospegpbhddingh With the
ceram c-buttons 218. The di scs 204 have inner faces 222 which are

cast el | at ed necadssemal®6 yandt apdityrpso08t oénshe2disBui20ider, the regi ons
226 of the web 42 between the notches 61 have outer w der portions 228. In
use, the pr&hectskbiepimg faeesoeft shebpragentiogsodd 92asdandeadd sessizldvel y
engaged and prevented fromrotating relative to the web 42 by the w der
portions® 22@rerigroundictq ansezbrenedYpdine surfareciindshasvpicallst nati ve
to the positive |ocation described, the ceram c discs 204 coul d be bonded

e e o e o oo chart e MRESan: has the
T REL L ks e o e s LALEW
by g sur 1S skl Fhte vl inde sefCutbrbrlR Bt i
vvh:OgLI }ty alsﬁ?#eﬁ# &?ﬁ%e% :ﬁfgsg%gl gglﬁ"ﬁ? agéét' 96.085%0 Sgl'e..a;A.ggI’%rﬂtg lﬁdf ?lhe
il |5 gselgtad fudle anpenalln o LaEcpresesh LBNERLODR Mg oncer |

99, 7". The t fgmﬂgugégeoggs§¥gated by the device 200 is then a function of

the heat radiation capacity of the gear box 64.
The discs 204 have inner faces 222 which are castellated

with inwardly extending projections 224. Further, the
regions 226 of the web 42 between the notches 61 have outer
15 wider portions 228. 1In use, the projections 224 are
located between regions 226 and are positively engaged and
prevented from rotating relative to the web 42 by the wider
portions 228. Thus, the discs 204 are positively located.
As an alternative to the/positive location described, the
20 ceramic discs 204 could be bonded to the web 42 by a
suitable adhesive.
The use of a ceramic material has the advantage that the
apparatus is able to withstand higher temperatures compared
to apparatus using UHMW PE.
25 In use, the device 200 operates_in a similar manner to the
device 100 of Figure 2.
By using a ceramic to ceramic rubbing surface, this does
not have the temperature limitation of the UHMW PE.
Preferably the ceramic material is a very £fine grained high
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In neérly all cases this linit woul d hot? be reached. The upper tenperature
limt of the oil. i enerally the limting factor. Slip_.dges not occur

bet ween thep%¥§%¥ gﬁgméﬁ&qﬂufﬁﬁﬁpﬁii ¢¥Pfﬁﬁiﬁyt%RP%Bn§8°§ oPBEEirofls 219
reduce the con f_.t ceramc fa which increases pressure and
squge;es od%gﬂ%ﬁ$ée@éggﬁgfig?gﬁﬁﬁéc%?Hﬁs?ggéslﬁnﬁ%ﬁe???é?@ﬁffy?gT% e’ﬁils
used in co Ny : ' r nt, nchosen
more of |1 oPhesehd tHveResuh PR el "nd FEERD MRKRD" ARRTIE < RRY
this purposg, s¥NERELFE vOidy s A + SUPE | abit Has

conpar ed wi’t%fmmr:\erair é)?iolé.u wefv%?b%go Iu}grr']g%gt@i oﬁgquéﬁégﬁgsbgl’g required
for thesbeath806o8RY GRAREGE SOCdF Ssk o LBy L ke 2RPFL8EUS00T 15henBREgEN!
invention. A suitable syntﬁgfic oilﬁ§2 s&?% under the TradelNhrEQ"S NTHESO'
and parti cufbaféyisti bEdlheS HENE#£d Dit Sorl CapYNIYESD Ehe338arabex 64.
"SYNTHESO D 460 EP". The low friction material used in the apparatus of the
present inventheartypiaddl Idadws thigelimit embuld AétChbeopeashear e trhan 0.05
such as in the range fromO0.03 to 0.05. The present invention provides a
torque reguippéengtemperatureviingt hef ptidl ebs bé genenalipi khe upon start
up are reduced. The present invention may easily be installed in 19
CLAIMS 1. limitinggffiactoagul ati ng device (10, 100, 200) having a disc (52)
arranged to be fixedly attached to a shaft (69), a drive gear wheel neans
(44) ari@ngglirodeceseino: cocur petween ntihe diistng2f ér aadt sher wabf d2 .sane

to the device (10,100,200), a low friction material which remains
subst ant i al FyrEbastafh prRieeriensni bt Bedurei the contact area

of the ceramic faces which increases pressure and squeezes
out oil.between the contacting faces more efficiently.
The oils used in conjunction with the apparatus of the

15 present invention is chosen more of its heat dissipating
qualities than its lubricating quality. For this purpose
synthetic oil has been found to have superior gualities
compared with mineral oil. However, good lubrication
qualities are required for the bearings and gears

20 associated with the apparatus of the present invention. A
suitagle synthetic oil is sold under the Trade Mark'
"SYNTHESO" and particularly suitable synthetic oils are
"SYNTHESO HT 320" and "SYNTHESO D 460 ERP".
The low friction material used in the apparatus of the

25 present invention typically has a coefficient of friction
noc more than 0.05 such as in the range from 0.03 to 0.05.
The present invention provides a torgque regulating device
in which the problems of torque spikes upon start up are

reduced. The present invention may easily be installed in
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dry or lubricated di sposed between the disc (52) and the drive gear wheel
means (44) andaag%Pﬁﬁgxrréénss@n and |utipliirep tihe fnibticaeivwg esi gl bet ween
the disc (52) and_the gri\ze ear wheel neans (44), characterised in that
the torque regtPREfhEeHeY) Gheo@ezomot o rnuddthd @f o i duipiise .

slipping at a Lned torque value, a bearing (48) is arranged to be
di sposed aboutIx?éﬁfe@%gy&on§h5!”[d (Ve atpnsy SuEh geaworisk|be rappardritd)to | $

carried on the,.5 di sc (52). has an outer face and an

i dt 5
i nner face provide égmg?éér?‘g&sg%rf Eﬁéwﬁea' ) Joe sgopeaferiliengresent

| ongi t udi nal | y; A thepdisg fromthe outer face to the inner face and
angl ed 20 Jfadirg?l??nout \?\‘glfrd ffafnPg‘]ﬁ't Beogear Wheel: 44 may merrdpiarad

enabl e | ubri caty 1ygal vhsted by.centrifugal force to pass to the
interior of theY (r%v\i}clgé%gj ggg%?&t %E éég'ﬁ‘?'ﬁé' Ph‘g €¥nd the low friction
material . 2. A torque regul ating device (10,100, 200) according 25

to claim 1, characterised in that the disc (52) has a 19a t hreaded
sl eeve (14), and the clanp neans (12) conprises a | ocknut (62) adapted to
engage threadedly the threaded sleeve (14) and clanp the friction materi al

agai nst the gear wheel neans (44). 5 3. A Th Hascheer]l Retplaregg devi ce
(10, 100, 200) according to claim2, characterised in l‘l ﬂm ,apr ovi ded
10, 10

a | ockwasA& (63) for preventing rotation of the lo tive to
the threaded sl eeve (14). 4. A torque regul ati ng device ( 0, 200)
according 10 to claim2 or 3, characterised in that there is provided a

further disc (34) which is keyed to the threaded sl eeve (14) so that the
first nentioned disc (52)

15

20

25



is
rot at es inm NN“!M‘ H“further di sc (34) and friction material is
di.sposed b urt Her di sc 1€LAIMS 34) and the gear wheel neans
(44). 5. A torqgue regul ating device (10,100, 20 ordlqg to claimd4,
char acteribed ﬁ"nt‘Pan’t-‘et ﬁ@ﬂé‘llaé:’-g%‘?o\ﬁ%’éd:ea W%ﬁeﬁgb Y13)HFfch i s

20 bot $EERRTRR Fr Dol LEeBLY AERACHEH £ o SHRECC T 5 AThOB (12 the
(34) br GoaMEHRE TR PRV NI PorlcHl RAF TSR ar? S hentn 4l Fipaifls O 5c
the 'sppi ng=absESpETRuEY. Chhsane HetHEr (e htheton fafofl B 1l HE §'h2r.
7. A tOéggggg,gggg%gggg)d 50 GO Ghddind O Héﬁ@&& t&§hBeagbahtaad in

that the f ~di'sc Ae at ast one splgot (28) passing through the
at | east OBBodb’ LHY ‘an%fﬁf t§xe &Eféﬂqﬁaféﬁi&ﬁtb@gn edispoaegor ding to

claim7, aracterised I n that t e pressure 5 plate (12) has apertures (26)

corr espondbeewaent REOE QR AP ItHY g  witaeD weane] 4R8) me&hBgbelindabl y
received in a correspondi ng one of the apertures (26). 9. A torqgue

regul ati ngpdevigad( ¥or 2aGMliny tite afyietEoRfmiber pakchdiwgenl ahes,
characterlsed in that in the low friction nmaterial is in the formof an

annul af gdi §¢s5£48n80)khel Gear A uredrgul ating device (10) according to
claim9, characterised in that the 10 annular disc of low friction nmateri al

has one orznorg kaedile kst i1id )d¢viee| ascprdingetof clabmi ¢ating |i quid.
11. A torque regul ating device (100,200) according to any one of clainms 1
to 8, char ahhetctetised hat thet |thvefei £si pnovidedi spripngi meahs form of a
plurality of buttons (102, 104). 15 12. A torque regul ati ng device
accor di ng tidspbsied bistwden aherdied andt AapreasuteyvpPéateenhesSPTANSLt on
cage (108) in which buttons of low friction material are received and held
rel ative t meeashb&aring on the friction material to urge the friction
15 material onto the gear wheel means.
3. A torque regulating device according to claim 2,
characterised in that the spring means is in the form of
one or more Belville spring'washers.
4. A torque regulating device according to claim 3,
20 characterised in that the disc has one or more spigots
passing through the or each of the Belville spring washers.
5. A Gorque regulating device according to claim 4,
characterised in that the pressure plate has apertures
corresponding to the or each spigot, each spigot being
25 slidably received in a corresponding one of the apertures.
6. A torque regulating device according to any one the
preceding claims, characterised in that there is provided a

further disc having a threaded sleeve which passes through

the disc, a locknut to engage threadedly the threaded
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13. A torque regul ating device (100) aé%ording to claim 12, characterised
in that the bgiéevecane €40@)ag@ Hes Y i dila Mdtatifl ainkestid ldear
each button (102,104) has a 20 circunferential flange (106) and is
received i n owreel méanapertures (114) in the button cage (108). 14. A
torque regul ati ng device (100) according to claim 13, characterised in that
the flanges (106)Aoftondjecaegulatiind \[despare ddudgndimg (DK U0N 3y e
di sposed on opposite sides of the button cage (108) to prevent the button
cage (108) froharaatarised time thedr tIBrevice|pravided 44)lagkvashelr sc
(34,52). 15. A torgue regul ating device (100) according to claim 14,
char act er Psedarranpgaf trePFeyentha&statdan quohe dngknts xelakhve akorehess
and the button cage %108) has a plurality of peripheral open apertures
(118) confi guFegeades ERASLVR-button (102, 104) received in one of the open
apertures (118) extends past an oquter edge of the button R%PLACENENT ﬁHEET
21 cage(108) Po theFBEFUCeFEIM i NhEH IR DO F43R 8 H_T ahnul ar

ecese of NecRSSLoUSeL P G40 AW 10N SUSN Lo DELLOTEL N Qleb o
29Ul el dovhee LRk A0 40 LAl i £ SIS Rdy Gy dbar e o
(5, ocatedyl npBckesgech Wyt sh G0 AIRg Sl 205 220) 1T A
an the butt oge (15PERRSS AN &8 oted MBoRling o Ay Sl TBEVERE)

of low fri ctigegeaa%t;ablati'ﬁ%,l% 0 butfaétz(-)irj]é'se?‘f {20ha O tROVEL{ECISRN

mat eri al bei ng di sposéd between t 212) and the gear wheel neans

(44) such thapatBeiannylsarifitgfe (¥ &f d0vardmirds dig@ierial is clanped
between the buttons (212) and the gear wheel neans (44). 18. A torque
regul ati ng degoce A2@QrqrRC Hetiylating|dévide  acdvrdiiertsasiaimtdat the
faces of the buttons (212) are formed with a plurality of projections
(219). 151519charActerdsed dgulrtdtlevor eeddd Bnmelar digc tof ctaiotidgnor
18, characterised in that the annular disc of low friction material (204)
is received andtkmdiafethaish one oy axpradradi sh gt GovescessalXO2)passape gar
wheel neans (44). '

lubricating liquid.

11. A torque regulating device according to any one of
_ claims 1 to 8, characterised in that the friction material

20 1is in the form of a plurality of buttons.

12. A torque regulating device according to claim 11,
characterised in that the buttons are received and held
reiative to eaéh other in a button cage.

13. A torque regulating device according to claim 12,

25 characterised in that each button has circumferential
flange and is received in a corresponding aperture in the
button cage, the flanges of adjacent buttons being disposed
on opposite sides of the button cage to prevent the button

cage contacting the gear wheel means, the first mentioned

L Wi
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20. A torque regul ating device (200) accorjirm Hﬁ"ﬂﬂli"’uﬂmkhar acterised
in that tdisarowlthedfsrthee4fdiskc.l ow frictiom e g lipmdsi ti vel y
engaged by the gear wheel neans 20 (44) so as to prevent the annul ar disc
(204) frdmsotiattorave| segudatinghdeyise wosordimensq 23air1l3 A torque
regul ati ng device (200) according to any one of the preceding clains,

char act erdharRGre Y heedt hB §Bat \x%@emmqwg Hes & P hbErneE (61)

ext endi ng thﬁrethrough to all ow passage ,of the lubricating |iquid

t her et hr RRFERRLEDD| OPRB APRSHUGS S  SONFHITe] Sush s&m%r%d%u%@m ating

device (10) according to claim9 or 10, characterised,in that the ] ow
frictton Peﬁ"f'%‘ﬁ 18 gReuPEr X0§ GPSTolARaRTIT S Risge T \RAFY I RROUSRE A

t | at i | 10 di t | ai m 22,. ch terised in that
e ul t  FATGIERoFBE L PAECRE HRE% oy TR SRS Ht o Thar UGt bet vien
3 mlli d E -22- .8l

8 RN s AT S, ok NG

o ar] CEUh (ol o . al di
coran . Mfote  Aadofb, EESyel. cHE ALY, OF, G DHCBph MasdreRefle ' °
finish. 5 ; ' ' | 00, 200 di t | ai
24, char ATEEREEA g, R R R e S o glound (o an average
surf age rfyghnﬁSEOQESEWr@@Hﬁé€¥% I according o deBaimheel means. 19.

A torque regul ating-device according to claim 18, characterised in that the

annul ar d%}ﬁ&r@été?i@éha'irﬂ' THAAS iddteIph enanges Rcddeq gearawheel so as to
prevent the annular disc rotating relative to the gear wheel. 20. A torque

regul at i nge geut€evaceeic@isyg ilrp tHY festimdiEidiaraiisg 6ratne,
characterised in that the gear whee

further disc. ' _

16, A torgue regulating device acéording to claim 15,

15 characterised in that the buttons are arranged to slide on
an annular disc of material whose coefficient of friction
remains substantially constant regardless of whether the
material is dry or lubricated, the annular disc of material
being disposed between the buttons and the gear wheel means

20 such that the annular disc of material is clampable between
the buttons and the gear wheel means. )

17. Atiorque regulating device according to claim 16,
characterised in that the buttons have faces engaging the
annular disc which are formed with a plurality of

25 projections to increase the pressure applied to the annular
disc.

18. A torque regulating device according to claims 16 and

17, characterised in that the annular disc of material is

received and located in a corresponding annular recess in
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~means has one or nore notches arranged-tézal-l OWJJIHH!HJHHI ”l ﬁlﬂ bricating
li.quid therehﬁka#gifchﬁ@@i fBgnkriction materials "2 regul ating
devi ce according to any one of the preceding clains, characterised in that

the material mhose, cogfdihéi e8hulhtihhchboicbeaBEBEdSHBStantlakihy 1i8he same
whet her the material is dry or lubricated is an ultra high nol ecul ar wei ght

pol yet hyl ene.crikadtdpigee LAguhati Rpedavhotascdisdi of materdiad ik,
characterised in that the ultra high nol ecul ar wei ght pol yethyl ene has a
mol ecul ar weigdditherekbenefgageli by ahd Gearl wheel 28. asAtpoporesentgdihst i ng
device according to any one of clainms 1 to 20, characterised in that the
mat eri al SshossnrmuukAY | ¢isat rotakingt redaténei 1o shesgeari whegli.ne same
whet her the material is dry or lubricated is ceramic with the slippin
faces ground 2& arh ekerauel yepndatingudevicef BRCSRCING tR AdVqRRe égm?tm ng
devi ce according to claim23, characterised in that the contacting faces
are ground t ®reredbnggelsimsacchazaghasdseseionthasuthss geag sheel

means has one or more notches arranged-to allow passage of
the 1ubricating li@uid therethrough to cool the friction

10 material.

21. A torque regulating device according to any one of the
preceding claims, characterised in that the material whose
coefficient of friction remains substantially the same

whether the material is dry or lubricated is an ultra high

15 molecular weight polyethylene.

22. A torque regulating device according to claim 21,
characterised in that the ultra high molecular weight
polyethylene has a molecular weight between 3 million and 8
.million.

20 23. A torque regulating device according to any'one of
claims 1 to 20, characterised in that the material wiose
coefficient of friction remains sﬁbstantially the same
whether the material is dry or lubricated is ceramic with
the slipping faces ground to an extremely fine structure

25 finish.

24. A torque regulating device according to claim 23,
characterised in that the contacting faces are ground to an

average surface roughness below about 55 microns.
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