PONERED GRI P CLAMPI NG FORCE Field of invention This invention relates to
adj ust abl e cl anping force powered grip and/or a nechanismto allow

adj ustment of the clanping force of a powered grip. Background Powered
grips are used in materials testing to hold speci nens. The specinen's
tensile strength and failure properties can be tested by applying a tensile
or conpression force to the specinen that nay be held by tw spaced apart
grips. The clanping force that may be generated by conventional powered
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operating pressure in a pneumatic or hydraulic cylinder of the powered
grip. To obtain different clanping forces, the pressure is adjustable
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or |ever systemthat offers a nechanlcal advant age. The nobst common way of

mul tiplying the pneunmatic or hydraulic force is to use a wedge nechanism a
| ever arm chani sm or sonetines by using a pressure intensifier. In
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to provide an adjustable clanping force powered grip and/or a mechanismto
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achieved via a wedge or lever system that offers a mechanical advantage.

The most common way of multiplying the pneumatic or hydraulic force is to use a wedge
mechanism, a lever arm, a gear mechanism or sometimes by using a pressure intensifier.

In these known designs, the multiplication force is designed to be relatively constant. For
example, in an established design of a grip, the pneumatic piston has a wedge to push cam rods
resulting in a multiplication of the piston force. The cam rods may then push against a lever which
multiplies the force further. Various other mechanisms exist but central to such designs is that the
force multiplication is relatively constant, cannot be user adjustable and is simply for the purpose of
creating a compact grip design with sufficient clamping force.

In grippers used not for materials testing, but for specimen handling, a similar design
approach is in use. Here, designs often result in a more variable clamping force but such a

characteristic is seen as a disadvantage where a larger stroke results in lower gripping force.

Accordingly it is an object of the present invention to provide an adjustable clamping force

powered grip and/or a mechanism to allow adjustment of the clamping force of a powered grip that



Brief description of the invention Accordingly, in a first aspect the
present invention broadly consists in a powered grip that can engage and
hold an item said grip conprising: a. a prinmary body nenber, b. an actuator
dependent fromsaid prinmary body nmenber, c. a pair of spaced apart clanp
jaws to nove towards and away from each other and configured to clanp onto
a said itemto be clanped, d. a force transm ssion nmechani sm operatively
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pair of clanp jaws to displace said clanp jaws relative the primary body
and tﬁgpaé§g§b¢F§ﬁ%s a multiplication of the force of the actuator force at
the clanp jaws by a factor greater than zero, e. force transm ssion
mechani sm geonetry adjuster that can adjust the geonetry of the force
transm ssion nmechanismin order to vary the spacing between the clanp jaws

to thereby,. fqQr any givyen operating force applied by the actuator to the
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bet ween the jaws such that the range of force applied by the clanping jaws
tothe itemto be clanped is within a desired range (such as for exanple a
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clamp jaws by a factor greater than zero,

€. force transmission mechanism geometry adjuster that can adjust the geometry of the
force transmission mechanism in order to vary the spacing between the clamp jaws to
thereby, for any given operating force applied by the actuator to the force transmission
mechanism, allow the pre-clamping setting of the spacing between the jaws such that the
range of force applied by the clamping jaws to the item to be clamped is within a desired
range (such as for example a user determined range).

Preferably said actuator is one selected from (a) a piston and cylinder arrangement that is
coupled to the transmission mechanism and displacement of the piston within the cylinder is
effected by a fluid and (b) an electromechanical arrangement.

Preferably said clamp jaws are positioned spaced from each other and intermediate of which
a said item to be clamped can be placed.

Preferably said force transmission mechanism includes at least one pivot point that remains
fixed to said primary body and about which said force transmission mechanism can rotate in a
manner to establish said multiplication of the force of the actuator force at the clamp jaws.

Preferably said force transmission mechanism comprises, for each clamp jaw, a lever
member pivotally mounted relative the primary body and that is coupled to a said clamp jaw to,
upon actuator effected movement about its pivot, move said clamp jaw relative the other said clamp

jaw.



beam t hat operatively couples the | ever nenber with said piston, said |link
beam engaged to said |ever nenber at a |ocation to be able to apply a
nonent to said | ever nmenber about the pivot of the |ever nenber that is
transferred by said | ever nenber as a clanp force to the clamp jaw.
Preferably for at |east one of said clanp jaws, the clanp force is
transferred to the clanp jaw via a jaw nount. Preferably said force
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nmount ¢d Afjs@meatd | ever menber in order to allow the distance between the
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cl anpnﬁog to be varied, wthout novenent of the | ever nenber. Preferably

sai d j aw npiefdra1QRIRY jaSAfowntfié bsdrathRly épAgdd althé RVEH MEmbeCihdael et SlalmpVer
menber and a second position, held by sard first portion in a novable

rel atjaaship thereto. Preferably said first portion and said second portion

[ moar o sprotringARCHEY ahnf BiR R e BbES AR 21 co The spaci ng

bet ween t hpregdrablp shaw Moehteis ?baalgab@afg@d €& sdid AR InSEh Y ARCIde4tiondn the
geonetry adjuster allows, for different spacing of clanp jaws at initial

cont aethensidhofthe pivehia whese seid i dbgamiihengseed-i ng of the geonetry of the

force trangn.ssi,on_.nechani smin condi t | o.that. for. iven erating
pr essur e o Rgsian SaPURIRanTh o fis Ao 3o i el il TheR B
range that pr@ra®l§ PR Sork® tAndiafkkioadmEERBRMO feorkdty RS RN &Tinelri8f e4idlghy t he
grip can be used for materials testing. Preferably the force transm ssion

nechamiognt thetis adigstably freeuniedhiiomispidileer imembgy iherdagto allow the distance between the

clamp jaws to be varied, without movement of the lever member.

Preferably said force transmission mechanism geometry adjuster is defined by said jaw
mount that is adjustable in size in order to allow the distance between the clamp jaws to be varied,
without movement of the lever member.

Preferably said jaw mount comprises a first portion that remains secured to said lever
member and a second position, held by said first portion in a movable relationship thereto.

Preferably said first portion and said second portion are threadingly engaged to each other,
such that upon relative rotation, a linear displacement between the two occurs that thereby varies
the spacing between the clamp jaws.

Preferably said force transmission mechanism geometry adjuster allows, for different
spacing of clamp jaws at initial contact with an item to be clamped, the setting of the geometry of
the force transmission mechanism in a condition so that, for a given operating pressure of the
actuator, the multiplication of force remains within a range that corresponds to a desired range of
clamping force.

Preferably the grip can be used for materials testing.

Preferably the force transmission mechanism achieved a force multiplication by being
arranged to provide a mechanical advantage.

Preferably said force multiplication is by a factor greater than 1.



arranged to-To-F ovi de a nechani cal advantage. Preferably said force
multiplication is by a factor greater than 1. 3 In a second aspect the
present invention consists in a powered grip that can engage and hold an
item said grip conprising: a. a primary body nenber, b. an actuator
dependent fromsaid primary body nenber, c. a pair of spaced apart clanp
jaws nmounted fromsaid primary body in a manner to allow the distance
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mechanism, allow the pre-clamping setting of the spacing between the jaws such that the

range of force applied to the item to be clamped between the clamping jaws is within a

desired range.

Preferably said force transmission mechanism includes at least one pivot point that remains
fixed to said primary body and about which said force transmission mechanism can rotate in a
manner to establish said multiplication of the force of the actuator force at the at least one clamp
jaw.

Preferably said force transmission mechanism comprises, for said at least one clamp jaw, a
lever member pivotally mounted relative the primary body and that is coupled to said at least one
clamp jaw to, upon actuator effected movement about its pivot, move said clamp jaw relative the
other said clamp jaw.

Preferably said force transmission mechanism also comprises a link beam that operatively
couples the lever member with said piston, said link beam engaged to said lever member at a
location to be able to apply a moment to said lever member about the pivot of the lever member that
is transferred by said lever member as a clamp force to the clamp jaw.

Preferably the clamp force is transferred to the at least one clamp jaw via a jaw mount.

Preferably said force transmission mechanism geometry adjuster is defined by said jaw
mount that is adjustably mounted from said lever member in order to allow the distance between the

clamp jaws to be varied, without movement of the lever member.
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of the lever nenber that is transferred by said | ever nenber as a clanp
force to the clanp jaw. Preferably the clanp force is transferred to the at
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lever members operating mechanically applies a clamping force to the clamp jaw.

Preferably the first and second lever linked members are rigidly connected (preferably in a
substantially perpendicular manner at their ends).

Preferably the end of the second lever linked member proximate the end connected to the
first lever linked member, is coupled to the main body via a hinge joint.

Preferably wherein the second lever member is not in contact with the fourth lever member.

In still a further aspect the present invention consists in a powered grip for to engage and
hold an item to be clamped, said grip comprising:
a.  aprimary body member,
b.  an actuator dependent from said primary body member,
c. pair of spaced apart clamp jaw mounts to each receive a clamp jaw, the mounts to move
towards and away from each other and configured to allow the clamp jaws, when mounted, to
clamp onto a said item to be clamped,
d. aforce transmission mechanism operatively located intermediate of said actuator and each of
the clamp jaw mounts of said pair of clamp jaw mounts that can establish a multiplication of the
force of the actuator force at the clamp jaws by a factor greater than zero,

e. force transmission mechanism geometry adjuster that can adjust the geometry of the force



hold an 1temto be clanped, said grip conprising: a. a primry body nenber,
b. an actuator dependent fromsaid primry body nenber, c. pair of spaced
apart clanmp jaw nounts to each receive a clanp jaw, the nounts to nove
towards and away from each other and configured to allow the clanp jaws,
when nmounted, to clanp onto a said itemto be clanped, d, a force
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t he c. a pair of spaced apart clamp jaws to move towards and away from each other and
configured to clamp onto a said item to be clamped,
d. a force transmission mechanism operatively located intermediate of said actuator and
each of the clamp jaws of said pair of clamp jaws to displace said clamp jaws relative the
primary body and that establishes a multiplication of the force of the actuator force at the
clamp jaws by a factor greater than zero,
e. force transmission mechanism geometry adjuster that can adjust the geometry of the
force transmission mechanism in order to vary the spacing between the clamp jaws to
thereby, for any given operating force applied by the actuator to the force transmission
mechanism, allow the pre-clamping setting of the spacing between the jaws such that the
range of force applied by the clamping jaws to the item to be clamped is within a desired
range so that when the item, under tensile loading, decreases in size at the clamp jaws, the
clamp jaws move to compensate for the size reduction and by virtue of the change in
geometry of the force transmission mechanism, increase the clamping force.
This invention may also be said broadly to consist in the parts, elements and features
referred to or indicated in the specification of the application, individually or collectively, and any
or all combinations of any two or more of said parts, elements or features, and where specific

integers are mentioned herein which have known equivalents in the art to which this invention

relates, such known equivalents are deemed to be incorporated herein as if individually set forth.



clanp jaws by a factor greater than zero, e. force transm ssion nmechani sm
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speci fj,cati on where reference has been made to patent specifications, other
external docunents, or other sources of information, this is generally for
t he purpose of providi ng a context for discussing the features of the

i nvention. Unl ess speci |ﬁally stated otherw se, reference to such external
docunent s Briefdesaription ofshe dra%i®ess an adni ssion that such docunents, or

such Sourcﬁ%uﬂfellbgfsa{éﬁ?aftc%wmf‘thg V\Je%'%i%ocf%@ﬁe r|§’fvggﬁ(9{ art, or form

part of the Tommon genera eint art escri ptlon of the
dr awi ngs FiFigure 2lisi & geaph dHestmting clangwiarée bk japovteskedfog variond clhdepopsatittg
invention, Figure 2 is a graph illustrating clanp force and jaw stroke for
vari ol&SgYFt-nder operating pressures,

Figure 3a is a side and partial hidden detailed view of the power grip of the present
invention in a first position,

Figure 3b is a view as per Figure 4a but in a second position,

Figure 3¢ is a view as per Figure 4a but in a third position,

Figure 4 is a perspective view of part of the powered grip illustrating the indicator,

Figure 5 is a sectional view through Figure 5 at the indicator region to illustrate the features
of the indicator,

Figure 6 is a close up side view of part of the powered grip of the present invention
illustrating the graduated markings,

Figures 7a — 7¢ illustrate the powered grip of the present invention in sectional view in
various configurations.

Figure 8 is a schematic view of a power grip where only one clamp jaw moves relative to
the housing,

Figure 9 is a schematic view of a power grip where both clamp jaws are adjustable with one
side of the grip stationary, and

Figure 10 is a schematic view of a power grip with a single sided clamp jaw linked lever

configuration.
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Figure 3a is a side and partial hidden detailed view of the power grip of
the present invention in a first position, Figure 3b is a view as per
Figure 4a but in a second position, Figure 3c is a view as per Figure 4a
but in athird position, Figure 4 is a perspective view of part of the

powered grip illustrating the indicator, Figure 5 is a sectional view
t hr ough Finure at the indicator region to illustrate the features of the
i ndi cat or ,Figirgd ds & s¢hematie vigawoi the assgmbly ipiroif thapewesterimier pwigsiebissidng. p of

t he pr ese%ethﬂé’fﬂéscf}gdoh okﬁé{n@%{#n(gﬂ the graduated markings, Figures 7a - 7c
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various corid redent irﬁ’ﬁﬁtmrﬁs%d:héraﬂy isBoven &CHguratli a"ndvmew spkcificPONBY figurep3aBer e
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t he present i nvention. The g of the present _invention \&%ﬁ’aal so0 be used
f or n%ﬁleﬂf Isabe wtikeRd: ﬁ’gessmﬁew@ﬁrpg can PeRK Jﬁl@@teby nar%swapoeef fluith pays ogeur

pi St :Nétbp lfﬂn@ pre%é’\l: esx's%%%nlgﬁpg cgvﬁ,@s fhaf 2 R 't Piy toathE ginlqdélﬁc h as

a hydr auI oF C ol means of

el ect Pregsuehianhe atlindeadus, befcohtrefaigal ,to aemiaiheramﬁph'opmaw Ievel screw can al so
be utilised. Pressure control can occur_renotely. Pressurisation of the

fluid can Wilgre efee%fceﬂly amgbadimends gesssibed heringarg madstte RsPaWsTind@iAtiagdo t hat
can dﬁl}e t rﬁfle ttégﬁné i"h% écqmtegelt A J:ﬂvn&géd ?hat ca?xﬁ&l%%f&f te's{k;é p? cf@fic t@sq{ir tﬁl[%gg{?he

contro SO as BFaI R "at | an appropri a eve eren
enbodzere tdad otﬂespdfchrhadmlagraﬁbrbe@baslmde to a power grip relating to
In one embodiment of the invention, the piston 2 acts (directly or indirectly) on two identical
beams 4,5. A single hinged joint 6 may connect the piston with the beams. Preferably the piston 2

acts on the ends 7,8 of these two beams 4,5.

The two beams 4,5 are arranged in a bifurcated manner so that they are arranged at an angle
to each other. The angle C between the two beams 4,5 is less than 180 degrees and greater than 90
degrees. At 180 degrees or greater, the grip will be in a locked position and cannot further apply an
increasing clamping force. At 90 degrees or less, the clamping force multiplier from the piston will

be less than unity and therefore ineffectual.

At or towards the other end 8 or 9 of each beam, each beam acts on a lever arm 10 or 11.
This is preferably achieved via a hinged coupling 14 or 15. Intermediate of each lever arm between
the distal ends 16 and 17 or 18 and 19 is a pivot point 12 or 13 of each lever arm. Its axis is
parallel to that of the joint 6. The pivot point is generally centrally located between the distal ends
16 and 17 or 18 and 19 for a force transfer ratio of 1:1 or could be located away from centre as
design dictates. Away from the centre will have the effect of either changing (either increasing or
decreasing) the clamping force multiplier by a factor of more than one or less than one, inversely

decreasing or increasing the jaw face stroke. The pivot point may be defined by a pivot axle that is



the tensile testing of a specinmen, it is envisaged that conpression testing
or cyclic testing through zero |oad of a specinen may al so be possible. In
one enbodi nent of the invention, the piston 2 acts (directly or indirectly)
on two identical beans 4,5. A single hinged joint 6 may connect the piston
with the beans. Preferably the piston 2 acts on the ends 7,8 of these two
beans 4,5. The two beans 4,5 are arranged in a bifurcated nanner so that

t hey angaged tmogbxedito tha maig bedy vHtheagrip bt Rbe cylitder 3raj$cerebraimst stetematyht thiso
beans 4.5 i gess than 180 degrees and greater than 90 degrees. At 180
degre@qukO{;' ater, the grip will be in a | ocked position and cannot further
apply an increasing clanping force. At 90 degrees or less, the cl anping
force nultiplier fromthe piston will be less than unity and therefore

i nef f ect uallThe lvenarnsolleands 1t ¢agh aespestivelychcs (direcdy of indirettlHemmlarep gawsiibandact s

on a lLever. afm 10. or 11. hi s,,s-preferably achieved via a hinged coupling
Ta o 2TERRbE IR ELmETYE 22360 2 o B T Fogel mAGRe SEReP bt 9 URHEon BV 15
or 18«and k9 tié\ﬁ fie raleylgﬁ. TR$ Bdn AlbvPfor bBnfé rePRfeBmeRVETjaRé 50 ad fohaNdeSthéis size,
parallel to that of the joint 6. The pivot point is generally centrally

| ocat edchangodmir shape.dilbe AW meusts cag themdnave orjawgykinders Whidy ara padrof ¢he maimsf er
ratio,of 1-1.0or could.be l.oc d fromcentre.as, desjgn dicta . JAway
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or less than one, inversely decreasing or increasing the jaw face stroke.
The pithestallowi the sprsyméretodesf subjedtedyto a tgrisue foras hethe lgaip 1 and Be ethgagrp ateomoyed
fixed tortthe mai n body of the grip 1. The cylinder 3 also renmains stationary
to thi®B¥"nai n body 30. The lever arms 10 and 11 each respectively act
(directly or indirectly) on clanp jaws 20 and 21 preferably via jaw nounts
22 and 23. The jaw nount nmay be a sinple pin and clevis or use of a
"snap-on" jThwjévuigeounés?yand PAjeack ancledel anvadjestmentnmechanispl é.efeniltomativels, so

as to change ei.r size or ch e their shape. The j;aw nounts can then
move ik ol 1R i b8 Gite i PEROE ' ARmEN ey Mo PRl AT WE B i
j aws  Zfaciit of thelclaMpCiaWer0 @Rd MaYtobige PArded Thidadariatioh @s RRiepehddnPBf hliRem@hi P
1. Asimlar or other a;t%pe of grip my be located to grip the specinen at

anot heffe¢tod by therpiston viahda beamsend the leysesimrel) angl ble Thigydiestmntiaan Heaehisyade
force
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rotate an adjustment screw 28. The adjustment screw can be mounted to the lower arm so as to
move relative thereto and so as to displace the clamp jaw relative the main body 30. The
adjustment screw allows a pre-setting of the position of the jaws and geometry of the beam and
lever arms. This then sets the initial configuration of the grip when the specimen is first engaged by
the jaws.

Presetting the configuration in this manner can ensure that the grip geometry operates within
a range that is desirable.

With reference to Figure 1, the angle between the beam 5 and lever arm 11 is angle b. The
angle between the beam 5 and a line passing through the hinged coupling 15 that extends
perpendicular to the direction of travel of the piston 2 is angle a. Likewise the same angles exist in
respect of the beam 4 and lever arm 10.

In use, a specimen is located between the clamp jaws 20 and 21. As the piston moves (eg in
a direction downwards in respect of the orientation of figure 1 and as also shown in Figures 3a-3c)
the thrust force (P) generated by the piston in a downward direction is translated to a thrust force in
the axis of each of the beams 4,5. The thrust force in each of the beams can be calculated by the

simple formula P/2sin(a). This thrust force in a beam (say beam 4) is transferred to the associated



spaci ng of The clanp jaw 20 and 21 to be varied. This variation is

I ndependent of novenent effected by the piston via the beans and the |ever
arms 10 and 11. This adjustnent can be achieved by the user who is |ocating
a speci men between the clanping jaws. So it can be done at the grip. The

adj ust rent mechani sm may include a knob 27 that a user can turn, and that in
turn will rotate an adjustnent screw 28. The adjustnent screw can be

nount et am Head omemeat mting adsnd b6 abot @ivae (13t Thie mdmeant fercamdthemreasted ot the

di spl ace the ¢l j aw rel ative t mai n body. 30, The . adjustnment screw
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the specinmen is first engaged by ‘the jaws. Presetting the configuration in
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arm 10, via the jaw nount 22 and cl anmp a{baw 20 onto the specinen. Since the

desi gn of Imthegréfprredepbedimenbela gyprimitaplecior ngdinguapcineaspl tggsipwup éo 1 ekNhen
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test. A secondary angle change also arises between the beam and the |ever
arm ph@lf&ﬁémeeacﬁll\meﬁ@ pressugi§P@ devi ates from 90 degrees, the noment from
the force P/2sin(a) is reduced. Therefore, by designing the grip so that
bot h appropriate range of angle "b' and angle "a' can be achieved, the
rﬁnge 0}‘ t Mie fe@ipCAsdMidindel i £Fforeé@indicatéreBP eshodn hhEigafist3a)® @fd t)ehat angeent hat
t he angl es

t}?rough a window 33 (this can be seen in Figure 4) on the main body 30. The purpose of this is to

allow the user to easily check which force band the grip is working in. In normal use, it is
unnecessary to know the clamping force. Although a general rule of thumb is for the clamping force
to be about 2-3 times the maximum tensile load applied to the specimen, the general goal is simply
to achieve effective specimen clamping with a minimum clamping force. The force indicator
preferably comprises of three coloured band indicators of which they are red, green and white.

Therefore, the coloured indicator is sufficient to provide the user guidance in usage.

Figures 3a, 3b and 3c show a partial hidden detailed view of the power grip in three different
positions, representing the different coloured band indicators of the force indicator. Figure 4 shows
a perspective view of part of the grip 1 wherein a window 33 is shown through the main body 30.
As shown in figures 3a, b and c, the force indicator 32 is connected to the piston 2 through the grip
body and cylinder 3. Therefore, as the piston 2 actuates down, the force indicator 32 moves together
so that when the specimen is clamped and the clamping force is achieved, the piston 2 with the
force indicator 32 will also stop and through the window 33, the force band colour may be observed

that indicates the clamping force.
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"a' and "b' travel is determ ned by the adjustnent nechani smsetting which
sets initial spacing of the clanp jaws. That, together with the size of the
speci nen, sets the clanp jaw stroke. In the preferred enbodi nent of a grip
suitable for |oading specinens in tension up to kN, the typical range of
clanping forces at different operating pressures is illustrated in figure 2.
Figure 2 shows that qver preferred stroke |length of 0-4mm a w de range of
cl anpi ng floraceerak apenging wﬁéh%gap frbﬂleéa%ha%lr‘é@\gsi net be eptimugsasdhe grip will bp
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cl anptotg dlanped. and when the red zone is visible, the nmaxinmum range is being
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force multiplier by virtue of simple mechanical settings at the grip. In addition to changing the
cylinder pressure, by effectively adjusting the multiplier, the clamping force on the specimen can
also be changed. So for a certain fixed cylinder operating pressure, the grip can generate a range of
clamping forces as set by adjustment of the grip by the user.
Furthermore, the grip can also provide a progressive increase in clamping force so that as
the specimen is being tested and reduces in thickness, the clamping force can also increase. The
arrangement can also provide progressive increase in clamping force so that as the specimen is
tested, the clamping force will also increase.
The invention allows tuning at the clamp jaws, in order to provide an optimal range of
movement of the jaws yet still allows a wide range of clamping forces to be provided.
Adjustment allows (for different spacing of clamp jaws at initial contact with an item to be
tested) the setting of the geometry of the force transmission mechanism (eg the lever, beam and jaw

mount) in a condition so that, for a given operating pressure of the actuator, the multiplication of

force remains within a range that corresponds to a desired range of clamping force.
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assist in setting the desired jaw stroke for the appropriate clanping force.
To setup, the user wll manually turn the adjustnment screw so that the jaws
clanp onto the specinmen using finger pressure. Then, noting the marking on
the jaw nount, reverse the adjustnment screw by the anount of jaw stroke
| ength that is required. The anpbunt of stroke length that is required is
determ ned by first estimating the clanping force required, possibly by
appl yi ng aSetting nfas rangetaf slamning fdree esnpray bel dorssdiredtiyead theSgrip hie thef askjustroers

needs choose t he.desired pi.st opger at i [ @SSUr eqg 5 bar en _choose
he cPhibs e futse S Ba B i bR 1k, R0 Re i horne b el aE0! he
] aw steOdRcinfeal Sking BedRinihg bRtk caf ARCIGR! b aPARPIN BdjusnRat BF 3 j4 fidegur e
2, being around 3.6nm) by reading off the clanping force chart. This then
sets pestigry against ¢ stadugpd seief jmagks ¢ the jaw &ice lamice ayhBY Mgavheidhe empledmolaro be
clanp§%f Accordingly, the grip of the present invention can allow for the
delibé}g?(“Varying of the force nultiplier by virtue of sinple nmechanical

settings aBohB® tBE ifgtce hinltaslibatib® fatioad MANEG A RehgeReithif YHictd Bie WBEE&HWetup faY.
effectively adjusting the nmultiplier, the clanping force on the specinen can

al so Bbiscta hedoutss dlanpiagderceatan bei yasigddyl ¢haemgope dexer mgulppkersefriés pistoa
grip gan generate a range of clanping forces as set by adjustnent of the
grip ?C?'he user. Furthernore, the grip can also provide a progressive
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reduces in thickness, the clanping force can al so increase. The arrangerrent
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speci nen, i est ed e ¢l anpi force will also increase. The invention
al | ond" Cbﬁﬁ’ﬁaé%ffm{eﬁgogﬂgﬁ%n}pg&@%en order to provide an optimal range of
novenent offhishgvkmish MEfers it R lcoMentagripsdeh HRNGRyOs valiahiei dismbidp CRscet B be

provi ded. Adjustnent allows (for different spacing of clanp jaws at initial
cont adesigiedto dacemembereielt removesdhe corstromt by ndjowing the nydtpkicatipn dacterrte teor ce

transm ssi.on anism (eq the lLeye beam and jaw nt). i.pn a conditfion so
that ; g RRPRIRRERE Mee ikt B bBlRliows FETRATE by, APREnnife PafiPlia foii "ot
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force. 11 Setting of a range of clanping force can now be done directly at

t he gdefermipingithe apfrosimaghlevel i clampieg toige hednspplYitigs can be achi eved by

T

posi t iiPls @ $He abiggyaw tides Biefi@f for@ Inmiltiplichtidh iW doRgRicE Abdige haR sl uldt

eans agjfustgglg a? Ithrgpglgr?p itsecltg eu(l)dr givle gg;n%%?r; of indication as to the level of clamping force. A
second important factor is that the grip should also be self compensating when the specimen being
clamped undergoes a reduction in thickness as a result of the applied load during a test. This is a
primary reason for using powered grips compared to manual mechanical types. However, the grip in
compensating for thickness changes should also result in an increase in clamping force rather than
maintaining a constant or reduced clamping force. This benefit is important to prevent the specimen
from slipping out of the grips.

Figures 8 and 9 show another preferred form of the invention where only one of the
clamping jaws moves relétive to the main body. The other stays stationary. The grip includes a main
body 30 holding a piston 2 within a cylinder 3. As shown in Figure 9, the piston acts (directly or
indirectly) on two identical beams 32, 31 having a single hinged joint 6 connecting the piston 2 with
the beams. It is preferable that the piston acts on the ends of these two beams 31, 32.

At the opposed end of the beams connecting the beams with the piston, each beam acts on a
lever arm 33, 34. Beam 32 however, is preferably attached to lever 33 via a coupling that preferably

locks the beam 32 and lever 33 into a configuration that is immovable or stationary. Alternatively, a

single unitary construction of a beam 32 and a lever 33 may be used. In Figure 9, the angle between
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So now the force multiplication ratio can have a range within which the user
can setup for. This way the output clanping force can be varied by changi ng
the lever nultiplier of its piston force. The user can have a w der range
of clanping forces possible with any specific grip. This is inportant when
testing different materials. It also provides the user with greater
flexibility and a quick fine adjustnment of the clanping force. This
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mai n body. The other stays stationary. The grip includes a main ~body 30
hol di afjows forsanghe 2a’wiot be adjasted,| simdler t@ theApresivusrenibodmeniras hownhia bigsteoh

[ | i ndi [ [ . .b 32, .31 [ ' I
P ngedtpartad of gashBten i heept psDstabth A T admeot ot 208 feradnig® ©
that bigedtivetyoRiaGi Slsfh 143 4ansiercloly Res funt oAt Sthilad?, o MarhhgmoRmORed

end of the béans connecting the beans w t he piston, eac'h?bea.m acts on a
| ever peaferaBi3 att3ched Bamjam3@ohwvkévar the ioppgred beamlahg levet earigirationl 8inge tl@deaina a

conti gt 4 FbrOTHEFTIE T TBABAS IBAOUABE BB ATTY e fonien bt e
4L St OB A, A BSam BAIBTG:2 o Ry ey sind St .
t he oppdeeadbtharhixgd chmp jaevA: 34. However, a
The jaw mount 43 includes an adjustment mechanism 48 which is similar to the adjustment
mechanism 26 of figure 1. This mechanism allows the spacing of the clamp jaw 44 and 45 to be
varied. In use, a specimen is located between the clamp jaws 44 and 45. An initial configuration of
the grip by manipulating the adjustment mechanism is first obtained when the specimen is first
engaged by the jaws. This ensures that the grip geometry operates within a range that is desirable.
The jaw mount also includes a graduated scale to assist the setting of the desired jaw stroke for the
appropriate clamping force.
In another embodiment of the invention as shown in Figure 8, only the beam and lever
configuration on one side of grip is included. This is similar to the beam 31 and lever 34 of Figure
9. The jaw mount 43 also includes the adjustment mechanism 48 and clamp jaws 44. In this
preferred embodiment, the clamp jaw 44 clamps the specimen against the main body 30.
Figure 10 shows another form of the invention where a single-side clamp jaw having a lever

linked configuration clamps a specimen (not shown in the figure) on the main body 30 which is

stationary. Figure 10 also shows a lever linked configuration in two positions, one where the piston
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range of angles can be used as long as the beam and the | ever are fixed and
i movabl e. Since the right side of the grip conprising beam 32 and | ever 33
are fixed and i movabl e, no nonent forces are generated on the side that is
stationary. A jaw nount 46 nay preferably be attached to the end of the

i movabl e beam 33 and | ever configuration as shown in Figure 9 to allow for
repl acenent of jaws when appropriate. Alternatively, the jaw nount 46 may
al so batflerstatiofhe atroiw (asashovoomsgre yicind ome mdget the pistant is at the end @f theatiike Gaser
confi uratjﬁg A clamp jaw 45 is attached at the end of the jaw nmount. An
adjus%mﬁﬁPn 39anisn139 is also included in the jaw nount 46. This all ows

the spaci ngsRgbwEeR Fidife 10! METHidteND AthatedIn taﬁiiﬁé?tié!@ bpFshed A 1KY Oakhbig! trcet he
e

adj ust ment mechani smay not be included with the jaw nount and the clanp
j aw 48enepated o8 the spaconer. yTheepiston\Zeadts (ditestlyramir indioadily) Tihstanpiplds ed dnezamd3f and

I 34 f bly. d b hi d | i ich.. all f

angl clover R BT irRe KT BGed am Fyes R boSe e cinsans ABrReds JeReat i

Fi gur %{)ﬂosed R e ivHere e Fi3GH dcBY8id Bvardeinvesaty bh vt RalwIRRISevAL R4R 1S
a pivot point. The |lever arm 34 respectively act on clanp'jaw 44 preferably

vi a j awbstaptially p@pesiienlaratol lgyeraR k| ThegeyeaasRA 3ind R2 piile piiodbtopndtat ingesldjoirt #7j aw
nount 46 on. the osed beam and l.ever _confi ration. Since th eam. and
ovor U Sy hih P eHor 5 B i ot ekt B D berorg 8 RorePlafliarsd By g3
bet wegnirddiRitedl 18 MRhrdsBREceHd 187 RISWARH iR Burfl WirSGIarkdl8 a8 dsgRHdElel & £/ R30M

the clanp jaw 44 b% noving the clanp jaw 44 towards the fixed clanp jaw 45.
The j dhe deoenR2Uadi RE IfomiessamanglelPudn nemtas thectngle Srappraghésch the levenmiR3a¢auses t he

adj ust nmen chani sm 26 fiqure .1. This, nechanismallows the spaci of
e o MERD R A TaisaposEio gt s Hpied idine P a0 B e SR ith VP e S BRGEB een
the clagRfdréWae 4thniich force Bbndratbd blth€ eRMpGanadd BBmOthe 16V 18kEP cBfiguration
mani pul ati ng the adjustnment nmechanismis first obtained when the specinen is

first whendeggrip Isyin ubeisj applicd Fha direqtionropposed 4o thehforegr ganerpasinbst the pisten en g
wWithin a.ran that is.desiraple. he j.a t al so inc]udes aduat ed
scal o POmELHBe sPRImEL T Anparaing: HESHEHoRR e Mstbretid HeSr Gp Sl AYC ¢
cl anpiypg force. In another enbodi nent of the invention as shown in Figure 8,

only the beam and | ever confi gqrati on on one side of gri p is included. This
i's simlar InBigutel (hdzepa®imeurd 45dpdndedadpistoring meehardsm #h avhiichaltaysrthe amaciigs o

i ncl ud t he adj usine mechani s and. ¢l j.aws 44. In thi referred
embod IR EMEFE RS e a cHIohsd The e eay o Agariiet 1Hiad el pBR i,
Fi gur 0d36 MR 120 RETairdsQtdRofhryt BRIV MLME inN WRBT 6f e 34VASIIBR&T CHfighANBn] aw
having a | ever |inked configuration clanps a specinen (not shown in the
f i gur dhe gaw mventil haskhgtgddedmicalelsiidar to the previous embodiment shown in Figure 2. The
graduated scale assists in setting the desired jaw stroke for the appropriate clamping force.
Preferably, the grip also includes a force indicator which allows the user knowledge of the optimum
clamping force on the specimen. The grip also includes a force indicator 32 as shown in figure 10.
This feature is similar to the previous embodiments described and indicates to the user the optimum
clamping force to be applied.
Where the grip is used in situations where material thickness of the jaws does not reduce

(such as in compression testing) the advantage of the invention in relation to changing jaw clamping

force in response to a reduction in material thickness at the jaws, will not be achieved.
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stationary.Tﬂluwe 10 al so shows a lever |inked configuration in two
positions, one where the piston 13 is at the start of the stroke (as shown
in grey) and one where the piston is at the end of the stroke (as shown in
bold). As shown in Figure 10, the piston 2 actuates in a direction opposed
to the clanping force generated on the specinmen. The piston 2 acts
(directly or indirectly) substantially on one end of Ilever RI which is

| i nke€laims a hinged joint to |ever R2. Levers Rl and R2 are rigidly joined
at th opposed g%g gﬁtRl wher e thﬁ %ist n act,s .and towards the end of |ever
R2, wher e  BQUPreggripdhatean cpeaes and fiol [5‘31’1%3}18?1 SPRCOPE P ™eer RI. The levers
Rl and R2 wil| apiikfty BéduiemBed)i nged joint 47 upon activation by the piston
on the end of lever RI. Therefore, the force generated by the piston 2 is
transl at edbt o an actuatendependsat from| seidarin®iry bhdymembet,urn is transferred to an
associated lever_arm R3. . The lever. R2 and R3 for n angle R |n use, .as
the angl o 6 apfoPBaHebisd e TEYE NS 1§ B don Rkl e i mneach R nd ™S o
R3 by a hi pafigueidtb cldn®h 6@ aQBidtifteh &) RBarhpdd, 44 via the jaw nount 43.
Therefore, the clanping force generated by the clanp jaw 44 fromthe |ever

| i nked confdi guedeice transthission eechanigm jopetatively dodatedaipsirmediaterpfzsaiti actuatorgamd

opposed to the rc ener at.ed. .Ih i ston on.the specinmen. Th egi men
P et amped iy B S R Prais Pait O BinR A D dlstiRes SR8 SleRiamE HEIERS fs
44. I'n Fi gyritatPbodyénd et B5tablishds3a initipldatoRef it fRRt o6 RBfheMdBe Whiteh
allows the spacing of the clanp jaw 44 and the opposed side of the main

body 30 t o chenpjaws by a fetor greaterdlapnt2¢ea, the main  body 30 when in use remains
stationary relative to the novenent of the lever .linked,confiquration The
Paw mount” 85 haeted Tghduibn dRCBHTIh bl ufHE el RET PG LR BERNERPT trown
in Figure Zored M@ansiisfcHah&mhahiGhl b 8RRE 36 Vahy tReipaciig bAReble $he BRmpAWS! fooke
for the appropriate clanping force. Preferably, the grip also includes a
force indi therehy, fibri anty givieoveperatiag fore dppbied dugibe gictuatns topthe rfaree tcdnamybisiog

force on the eci .. Fhe arip alsq i.ncludes a force indhcator 3 s. shown
o rgure. Beranm e, e ldng Rahing of e shelrl Elae e drRe i BB B bea
and i ndi cakfigeto? folee aﬁ?l@éd by eheOflhh PR jaws &TiHeleent @ 66 clatnRd i Maihied deMbr e

the grip is used in situations where material thickness of the jaws does not

reduce (stdigas in conpression testing) the advantage of the invention in
relation to changing jaw clanping force in response to a reduction in
material thickness at the jaws, wll not be achieved. 14 C ains

2. A power grip as claimed in claim 1 wherein said actuator is one selected from (a) a piston
and cylinder arrangement that is coupled to the transmission mechanism and displacement of the

piston within the cylinder is effected by a fluid and (b) an electromechanical arrangement.

3. A power grip as claimed in claim 1 or 2 wherein said clamp jaws are positioned spaced from

each other and intermediate of which a said item to be clamped can be placed.

4. A power grip as claimed in anyone of claims 1 to 3 wherein said force transmission
mechanism includes at least one pivot point that remains fixed to said primary body and about
which said force transmission mechanism can rotate in a manner to establish said multiplication of

the force of the actuator force at the clamp jaws.

5. A power grip as claimed in anyone of claims 1 to 4 wherein said force transmission
mechanism comprises, for each clamp jaw, a lever member pivotally mounted relative the primary
body and that is coupled to a said clamp jaw to, upon actuator effected movement about its pivot,

move said clamp jaw relative the other said clamp jaw.
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1. A powered grip that can engage and hold an item said grip conprising:

a. a primary body nenber, b. an actuator dependent fromsaid primary body
menber, c. a pair of spaced apart clanp jaws to nove towards and away from
each other and configured to clanp onto a said itemto be clanped, d. a
force transm ssion nechani smoperatively |ocated internedi ate of said
actuator and each of the clanp_jaws of said pair of clanp jaws to displace
sai d @l anpAjrawst gapasidlamefdn cpimngwhetso §aid derce Hnsaissigb| medharism, for each

Fact ohep b dscCioptBes 815K S8R GRIAEHFob 85 ubuor BBt b gt o

that @anliakjbesh chfgedaonRid ¥vef mefber 4104 kRatidrASHE 8ble Qs a?pr‘yh@ﬁioﬁian't W odigler
to vary the spacing between the clanp jaws to thereby, for any given

oper alevergnembercabgyp iecpivelyof the levar uagrabertbattip dransfered ty faihleyei mgmber as a

mechani s al | oy t re-clanping setting of the spacing between the jaws
such {lﬁrgglf?rﬁ%lotggﬁ%gnpg &force applied by the clanping jaws to the itemto be

clanped is within a desired range. 2. A power grip as clainmed in claim1l
wherein said actuator is one selected from(a) a piston and cylinder

ar r angemend nomgr grip ag slapnedin elaihé whesgiBnfios 81 lsastrang 194 srigralampl jaayss Bleadenent

of th i.sto i {.hi he cylinder is effected by a fluid and (b) an

el ectfo(r)oncs(s:ﬁréxﬁs:}%r\é\%&tgrtﬂ%%%%%%\%_v?a:ffaxf %8%&? grip as clained in claiml or 2
wherein said clanp jaws are positioned spaced from each other and
internediate of which a said itemto be clanped can be placed. 4. A power
grip &s clAipaweri grimay obaimetl ial anyese |0ft<dalals\rmé@e6 whezdinl seisk é@rce transmissionon
mechani S%‘]Bi ncl udele)a]E1 | east loneaﬁqi Vot Eoi nt tthat remains fixed to said

pri rra?’ffc H@’&Ha SaP IR T AR ¢ MPHAS i ssi on mechani smcan rotate
in a manner to establish said nultiplication of the force of the actuator
force at the clanp jaws. 5. A power qgrip as clainmed in anyone of clains 1 to
4 whePei n Adiaver gripeast daimedi igsilam 7 w&wrramﬁ@nammpunts@@pef@webmagﬂdawpthp aw,
a lever nmember pi,votal l unted relative the primary body and that is
coupl% ertrBerggesra%Bgaéfsi’ﬁ'%t}{‘j’egc\?ﬁléfa“(jpon actuator effected novenent about its
pivot, nove said clanp jaw relative the other said clanp jaw. 15 6. A power
grip as claimed in claim5 wherein said force transm ssion nechanism for
each 1@l anp poaver gipsas daimndi vedaim Piwlierdinsmd: jawt mopetr gtpivaially engaged o saigd

| ever , menmber, with said piston,
lever member.

11. A power grip as claimed in claim 10 wherein said jaw mount is pivotally engaged to said

lever member at a location on the other side of the pivot to where said link beam is engaged.

12. A power grip as claimed in claim 6 wherein said link beam is pivotally connected to said

piston and said lever member.

13. A power grip as claimed in claim 7 wherein said force transmission mechanism geometry
adjuster is defined by said jaw mount that is adjustably mounted from said lever member in order to

allow the distance between the clamp jaws to be varied, without movement of the lever member.

14. A power grip as claimed in claim 7 or 13 wherein said force transmission mechanism
geometry adjuster is defined by said jaw mount that is adjustable in size in order to allow the

distance between the clamp jaws to be varied, without movement of the lever member.

15. A power grip as claimed in claim 14 wherein said jaw mount comprises a first portion that

remains secured to said lever member and a second position, held by said first portion in a movable
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said |link beam engaged to said |l ever menber at a location to be able to
apply a nonent to said |ever nenber about the pivot of the |ever nenber
that is transferred by said | ever nenber as a clanp force to the clanmp jaw
7. A power grip as clained in claim6 wherein, for at |east one of said
clanp jaws, the clanp force is transferred to the clanmp jaw via a jaw
nmount. 8. A power grip as clained in anyone of clains 1 to 6 wherein said

f or ceralatinsip ¢hiredn.  mechani sm for each clanp jaw, al so conprises a jaw
nmount. 9. A power grip as claimed in claim7 wherein the jaw nmount is
operatively engaged to the Ilever nenber and a respective clamp jaw 10. A
power 1gr i pAaﬁovﬁér%'r dldimel 3h 'Ela%n%%l@ér&n%&iddﬁﬂsﬁﬁbtﬂﬁﬂ Rhd isgidReysidapdriio Rgaged
to said |ever er. 11. A power grip as clainmed in claim110 wherein said
j aw nmbueadingly pngagt:élto yaCélr@hqeducthothstamwn telatize rotetitrera lanean displagement bstwaene

ot her ,si de of t e sa mis engaged. 12. A power grip
as cl 3}6&%“8 mﬁurg%t eéecf)\%élflgmeég?cdng ?%We%’etgﬁcﬁlglppl AVt al | y connected to said
pi ston and said | ever nenber. 13. A power grip as clainmed in claim7 wherein
said force transm ssion nmechani smgeonetry adjuster is defined by said jaw
mount 17hat Ai powelj gup aasl qlammdntnedlafm omwg@n of Itkey precedinp eclaims wheein said fatdeow

t he d| st ance bet veen the c ed,. w thout verrent

| ever Uaenon SRR Repg Ry LB aBwactof AL tacisg A TRHE JEM oL it
for ce cbatacSWith sano teHE 6N AR SlHnpBEOIRL £exn@%dlomh@rgeloﬁled§f bNeKk Pyrce akfhsinddiorpunt
that is adjustable in size in order to allow the diStance between the clanp

j aws techanismain @dondifiom s thatnfor agiveneiperating Ipeassure o thipeactuatsr, the poliplicajionp as
cl ai ”ng'n clalml .wher ei a| dﬁ{Pawdm)un %Cglgrlse]i a flrstl gortlon t hat
remai A5 CECEFEYSHIL P fAes S04 desEeSAES BOYPTPE] K8 d by said
first portion in a novable 16 relationship thereto. 16. A power grip as
claimed in claim15 wherein said first portion and said second portion are
t hr ead9ng| W powgergasd asocletmedd ot anor of thepreceding algims whelreinithe griptcan iberused for

| i near Ia%errent between the two occurs that thereby varies the spacing
betvxeé‘ﬁ' Es &'M¥p jaws. 17. A power grip as clainmed in clai manyone of the
preceding clainms wherein said force transm ssion nmechani sm geonetry
adjuster allows, for different spacing of clanp jaws at initial contact
with a8. it énpoweberiplasngaitedt meamyeof ithgy prsceding odaimsewhsre ghe tthesef toansmission

ransm ssi on . T . . .
trans Mechantsin achieved a force multiplication by being arranged to provide a mechanical advantage.

21. A power grip as claimed in any of the preceding claims wherein said force multiplication is

by a factor greater than 1.

22. A powered grip that can engage and hold an item, said grip comprising:
a.  aprimary body member,
b.  an actuator dependent from said primary body member,
c. a pair of spaced apart clamp jaws mounted from said primary body in a manner to
allow the distance between the clamp jaws to vary and each and configured to clamp onto a
said item to be clamped,
d. a force transmission mechanism operatively located intermediate of said actuator and
at least one of the clamp jaws of said pair of clamp jaws to displace said at least one clamp
jaw relative the primary body to vary the distance between said clamp jaws and that
establishes a multiplication of the force of the actuator force at the clamp jaws by a factor
greater than zero,
€. force transmission mechanism geometry adjuster that can adjust the geometry of the

force transmission mechanism in order to vary the distance between the clamp jaws to
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mechani smin a condition so that, for a gi ven operating pressure of the
actuator, the nultiplication of force remains within a range that
corresponds to a desired range of clanping force. 19. A power grip as
clainmed in any of the preceding clains wherein the grip can be used for
materials testing. 20. A power grip as clainmed in any of the preceding
clainms where the force transm ssion nechani sm achieved a force

mul ti pl i cathembybforbaiyngivan ropegédg tforcprapplielt ba theabamtorab the\fareagmsmis@ibn A
power grip as clained in an f the preceding clai wherein said forc

Tl 1 pli caBrERTEn Bkt s Qi AAEasRe KOSOHNEd 5 P 18t Dan
engage andragl dedfeck tplied ¥ theliid t&%paarﬁ%éyzg%%@nfgg; TPLlaBig A WalHheG. b

an actuator dependent fromsaid primary bo c. a pair of space

apart cl anpesimdsangount ed fromsaid primary body in a manner to allow the
di stance between the clanp jaws to vary and each and configured to clanp
onto a said itemto be clanped, d. a force transm ssion nechani sm

oper abvel | dRERLEP ok RiahERH @hitn 93 whiketh #6d #RLOfaRRfssi mb&RdlsnPieIaEs dhe
clanp jaws of said pair of clanp jaws to displace said at | east one clanp

j aw r ddasit bwe pivee prinirehiay teodinst Gxedty salk pditstatody batdvebouts whithc sadpfofeaws
and that .establishes a nultiplication of the force of .the acgtpator force at
The cRAMISSS Msgat T, SrbFout o arainreh i saih S84 mylplcatioad e b0 e

mechaniamoRroBt e AdbAp0R clifiplawan adjust the geonetry of the force
transm ssion nmechanismin order”to vary the distance between the clanp jaws

to 17 thereby, for any given operating force applied by the actuator to the
force_trangm ssion, nechani sm al.l oy the. pre-clanpi setting .of the spacing
bot wodt  hé: PAVE" B S chmed e Tt 0p 23 BherEinggil {6° (gntmBsion R aPanR
cl anpegmpPRiNeRR shil&it ‘féa@ﬂ&iz&&amg‘j\ﬁy,' S0kt BFfﬁb@r piv6Ri1Y GbunfiOR1ati9S the pritdS"

grip as clainmed in claim?22 wherein said force transm ssion nechanism

i ncl ubledy and thaemsbuplee tpsaidtat pastrinetdiatp jawrt, mpoid acteatot effededmprement yabbuatdy

and about which said force .transm ssion chanismcan rotate in a nanner to
establ‘tﬁgwoﬁ’i‘ﬂ’er?ﬁ%ﬁ??fw?é‘f feéaﬁIVSEﬁq?fgeﬁ‘%i’dcgea‘BPlat"ﬁe actuator force at the at

| east one clanp jaw. 24. A power grip as clained in claim?22 or 23 wherein
said force transm ssion mechani sm
25. A power grip as claimed in claim 22 wherein said force transmission mechanism also

comprises a link beam that operatively couples the lever member with said piston, said link beam
engaged to said lever member at a location to be able to apply a moment to said lever member about
the pivot of the lever member that is transferred by said lever member as a clamp force to the clamp

jaw.

26. A power grip as claimed in claim 22 wherein the clamp force is transferred to the at least

one clamp jaw via a jaw mount.

27. A power grip as claimed in claim 26 wherein said force transmission mechanism geometry
adjuster is defined by said jaw mount that is adjustably mounted from said lever member in order to

allow the distance between the clamp jaws to be varied, without movement of the lever member.

28. A power grip as claimed in claim 26 wherein said force transmission mechanism geometry
adjuster is defined by said jaw mount that is adjustable in size in order to allow the distance

between the clamp jaws to be varied, without movement of the lever member.

29. A power grip as claimed in claim 22, wherein the force transmission mechanism further

comprises a combination of lever members mechanically linked to operatively couple said with
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conprises, for said at |east one clanp jaw, a | ever nenber pivotally nounted
relative the primary body and that is coupled to said at |east one clanp
jaw to, upon actuator effected novenent about its pivot, nove said clanp
jaw relative the other said clanmp jaw. 25. A power grip as clained in claim
22 wherein said force transm ssion nmechanismalso conprises a |link beam
that operatively couples the lever nenber with said piston, said |ink beam
engag¥iiaty, sid gombipatiomahlsuer mempers senfigused sushiss tabe abledo 4pplivya momshEatat t o
said { ' . of ' ed
by slch! Bl BFRIEE ocrs ARUELREYy A or ol of BEGFuelaibaRlert Hlebl Trb SRAMEHE 27
cl ai nelamp forct & thie 2Rmghjevei n the clanp force is transferred to the at |east
one clanp jaw via a jaw nmount. 27. A power grip as claimed in claim 26
wherein said force transm ssion nmechani sm geonetry adjuster is defined by

said j@aw | §.a0i r Lg: : in order to
al | owﬁ (?hen:gilbgﬁvglé]@zﬁ %ée a@%ﬁ‘{ﬁ%@?%rglw&g 2?0%%%‘?}%@@\%{;&%? é'm)vement of
the | ever nenber. 28. A power grip as clainmed in claim26 wherein said force
transm ssi on nechani s_m(g,eorre_t rX adj uster is defined by said jaw npunt that

i s ad} i< BV grip asiclampd inelaay 29,0vhereip said sembination ebleverancbers coBPEseanp | aws
to be vari | £t I . ower grip as
clainmed i nﬂ&s&}’é’#%%ﬁ?@%ﬁ@lc?(ﬁ){‘@:e&%%}(rgf séﬁ;;agglﬁ(g%ﬂ%gdgh@mq’sm further

conpri ses asecondlevat member, whewedt snesriiially iore badiic fdihed toithk ethet endogfahafirstel y

couple said with 18 act uaIt r, said conbination of |ever nenbers configured
such k¥ermpemer operatively Sppp ﬁ@%ﬂ?@ﬁﬂnsto at |east one of the |ever nenbers

about 't he PinglioRf n¥ibePlaliig ohEURI piTBANPERLDEIARY LIRABIERS Flelfbel. e cl amp

force to t clanp jaw. power® grip” as almed 1n any o alnms 22 to
29 when usgdourth eetremealbsr hewing oge edd. pivotpibyvengaged po ake adadn tody ialowingi tee 29,
wherein said conbi natign of | ever menbers conprises. a first |ever nenpber,
one efRMBiATLR afdevsp BremberseiopPply AynementpboRsaitenda ang t,heéh%kffdﬁﬁmp@%mowﬁber,
wher e i [ 8,1Qi e other end of the first
Ieverat?re{@s;%glr?é%%g%?%l%?wgﬁ%ﬁ%%ﬁ)tugﬂtlﬁ%ggfe&%ﬂ, a third | ever nenber having
one end pi whérainl whangrortudter icheitse drntlomemeforseegdneratedafrbmuthe rtohmieationmyfber
havi ng one end pivotally engaged to the main_bod |l owi ng the conbination
of | ele¥er MeRbP speratingypirchagicatiyaprlies BS{amring freste, the ARMPIEY: hi rd | ever
menber joined at its end to substantially m dway of the fourth | ever
menber ,

32. A power grip as claimed in claim 31, wherein the first and second lever linked members are

rigidly connected (preferably in a substantially perpendicular manner at their ends).

33. A power grip as claimed in claim 32, wherein the end of the second lever linked member
proximate the end connected to the first lever linked member, is coupled to the main body via a

hinge joint.

34. A power grip as claimed in claim 33, wherein the second lever member is not in contact

with the fourth lever member.

35. A powered grip for to engage and hold an item to be clamped, said grip comprising:

a.  aprimary body member,

b.  an actuator dependent from said primary body member,

c. pair of spaced apart clamp jaw mounts to each receive a clamp jaw, the mounts to move
towards and away from each other and configured to allow the clamp jaws, when mounted, to
clamp onto a said item to be clamped,

d. a force transmission mechanism operatively located intermediate of said actuator and each of
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wherei n when the actuator actuates, the nonent force generated fromthe
conbi nation of |ever nenbers operating nmechanically applies a clanping
force to the clamp jaw. 32. A power grip as clainmed in claim 31, wherein the
first and second | ever |linked nenbers are rigidly connected (preferably in
a substantially perpendicular manner at their ends). 33. A power grip as
clainmed in claim32, wherein the end of the second |ever |inked nenber

proxi Hhetdamp gave mpusbnofesriepair of chanpf jansmonrty dhat |cam kstdblignd srultiplicationipf 8¢ t o

t he b in as claimed in claim33,
wher g?or{C? Ptgégc’tgﬁaxafoé‘\’/eeagqﬁ%%rgpJa‘gsséyo? ﬁ\lcp rcgf)ei?tt%éﬁf& ¥Mn the fourth |ever

nmenbee.  3Forcé tRAWRISEION Ghiddhahiom g&m«ga@@mdhhcdad st tRNpESmdL, 6f BRPBELe
said grip conprising: _a. a primr ody nenber . an _actuat or dependent

from anmgwrhﬁlﬁgfhammy lwd%ﬁo Vagy thﬁéiP?Cl@g befpysew theghamp jaw mwn}sawthmm o1t o
each rggfv\ég oferili g’gox#g\ﬁlg?lie%eb}{”ﬁl%nat an? tglﬁ\fee forE OY@ﬁs‘i’ﬂQ’ls nxg (r]rial V\ﬁ%u n,al rggvaﬁlﬁt o a

ot her contrgur

sai d ipteettuhpingaetingrgfatle sfacid betveen 'tHeajﬁﬁJﬁls&&l qm Iﬂlﬁchﬁgé PMfepe appliedeby the
located internediate of said actuator and each of 19 the clanp jaw nounts

of sarlampingjaws teihgitem tavoerehmned is Withinchdesed B8P sh a nul tiplication of the
force of the actuator force at the clanp jaws by a factor greater than zero,
e. force transm ssion mechani sm geonetry adjuster that can adjust the

geoneBey OfA inbol of CRmpin@Msi1eE Dyaniligidghenpewer dripdsddiinted il @laymthér i8RAGMNY
bet ween the clanp jaw nounts to thereq¥ for Q’%qbglven operating force

appl i 88 Whereindhe elampt jgwstase seica feferringd Siseanre apyh bRoEn Hifi agtyiater isqistuated to
pre- Cln?d”\rzB't ﬁlﬁé%\ﬁgd%alch%ﬂae‘?pac' ng between the jaws such that the range of

force applie anping jaws to the itemto be clanped is within a
desired range. 36. A nmethod of clanping an itemby utilising the power grip
as claimed in claiml or in claim 22 wherein the clanp jaws are set a

det er A ned Aoingthad @& clapaed ingdaiay 36 wherelctha detsrmingd distanae sefs the ff‘?ﬁ)ﬁﬁ’é’kﬁ REthel anp
t ovar QPam g agv {he i% eAtrgrEsm?s%n ?ne% Cilf‘ld qﬁgt %lrsg’t th\éh%bgfﬂe the force

determn ance se ree str e force

t r ans ffafighieslomBR bifnisainupditinithd tlawiping csfehe itére. georretry of the force
transm ssion mechani smupon initial clanping of the item 38. A powered grip

for holding an itemto be tensile tested and that may undergo a size
38. A powered grip for holding an item to be tensile tested and that may undergo a size

reduction when under tension at the location where it is to held by the powered grips, said grip
comprising:
a.  aprimary body member,
b.  anactuator dependent from said primary body member,
c. a pair of spaced apart clamp jaws to move towards and away from each other and
configured to clamp onto a said item to be clamped,
d. a force transmission mechanism operatively located intermediate of said actuator and
each of the clamp jaws of said pair of clamp jaws to displace said clamp jaws relative the
primary body and that establishes a multiplication of the force of the actuator force at the
clamp jaws by a factor greater than zero,
€. force transmission mechanism geometry adjuster that can adjust the geometry of the
force transmission mechanism in order to vary the spacing between the clamp jaws to
thereby, for any given operating force applied by the actuator to the force transmission
mechanism, allow the pre-clamping setting of the spacing between the jaws such that the
range of force applied by the clamping jaws to the item to be clamped is within a desired
range so that when the item, under tensile loading, decreases in size at the clamp jaws, the

clamp jaws move to compensate for the size reduction and by virtue of the change in

20



reduction when under tension at the location where it is to held by the
powered grips, said grip conprising: a. a primary body nenber, b. an
actuat or dependent fromsaid primary body nmenber, c. a pair of spaced apart
clanp jaws to nove towards and away from each other and configured to clanp
onto a said itemto be clanped, d. a force transm ssion nechani sm
operatively located internedi ate of said actuator and .each of the clanp
jaws of safePupshiyiof dhe foregirnsmpssiongneshanisme wereasefthe clampingigics- el ati ve t he
primary body and that establishes a nmultiplication of the force of the
actuator force at the clanp jaws by a factor greater than zero, e. force
transm ssi on nmechani sm geonetry adjuster that can adjust the geonetry of the
force transm ssion nechanismin order to vary the spacing between the clanp
jaws to thereby, for any given operating force applied by the actuator to
the force transm ssion nechanism allow the pre-clanping setting of the
spaci ng between the jaws such that the range of force applied by the
clanping jaws to the itemto be clanped is within a desired range so that
when the item under tensile |oading, decreases in size at the clanp jaws,
the clanp jaws nove to conpensate for the size reduction and by virtue of
the change in 20 geonetry of the force transm ssion nechani sm increase the
clanping force. 21
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