WD 01/ 64353 PCT/ AUOL/ 00149 -1 CARTRI DGE DI SPENSI NG GUNS The present
invention relates to cartridge dispensing guns for cartridges contai ning
viscous material. 5 Disposable cartridges containing various Vviscous

pr oduct swxuabhe4zs adhesi ves and sealants are used in manyPCTAUSL/E0145S.
Conventionally the contents are expelled fromthe <cartridge by neans of a
gun in which the cartridge is nounted and which acts against a piston
mounted within the body of the cartridge_.to expel the contents through a

di spensing 10 aperture at a forward end of the cartridge. A dispensing gun
for this purpose typically conprises a support to retain the cartridge and
a pi ston pusher nechani sm rioSi i erative to advance a

pi ston pusher which extend?ﬁl‘o .)E%: ®5$%$Nggl§bt(gﬁ§r ar agai nst the piston.
The piston pusher is nounted at the forward end of a pusher rod which is
incremental |y advanced by repeated actuation of a trigger. In such a gun,

t he mechani sm I8 prespné Hveaiel Tojatesoinartsidge élsmrismgaunﬁg@tt@rtrrdgesr ennitaeing o
grip the ‘plgcsotagr aqqu to advance the rod upon actuation of the trigger, with
t he gri pper nenper %'hen rel easing fromgripping engagenent while being
retracsed along the rod upon release of the trigger. Conventionally, the
gri pper nmenber_conprises a plate formed with a circular hole 20 through
whi ch the pushisPesslepeasisidges gpmEpningevagious ascone podpcts sueh ps adhespsn and
actuation_gof .t i 1.Pp TEIR ' part of
t he edgensc?? la{l ﬁe:;}ﬁg%éed glgﬁan}% ﬂgru g%lgga%gnces%% Lrlfygmpegs nt(E:gr}l(?sr olgfjex?lﬁﬁ%gggﬁ @é it

i s found dah@idgt e racamslofraggun mvehichhthe bartrifgeppinngntealkasl whizh eactssagaglsatni vel y

smal | and the high contact pressure which arises over this rc._length
scor es t RRISPBARFd Sia dhc ey h eqicesp nge@ﬁl?eo%twso Q88 asifnegeias of
the red, ;ﬂz’ért@r&dataef F&vafl BATBEtheOfariRBS. (AR PhRRELuBHPRYS Pé"r@o&egﬁﬁll aught
or |locked by these serrations with the result that it wl ot opefly
return al amgprishe arsoppahénretdie the cytreteei and 7 pistsasmiherAmgehiapiser coreprieng whi ch

k ver hi robl em i [ .in UK n .
seeks to t(r)lggercgpraregsratgve fo Qd\(/)a%cee a plsStOCril SL(I:S &F Fhichex encpsalln?o tthe cartridge to bear
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against the piston. The piston pusher is mounted at the forward end of a pusher rod which
is incrementally advanced by repeated actuation of a trigger. In such a gun, the mechanism
15 conventionally comprises a gripper member operative to grip the pusher rod to advance the
rod upon actuation of the trigger, with the gripper member then releasing from gripping

engagement while being retracted along the rod upon release of the trigger.

Conventionally, the gripper member comprises a plate formed with a circular hole

20  through which the pusher rod passes. When the gripper member is tilted upon actuation of
the trigger the gripper member grips the rod along a part of the edge of the hole and
thereby advances the pusher rod. In practice it is found that the arc length over which
gripping takes place is relatively small and the high contact pressure which arises over this

arc length scores the rod and raises serration-like projections from the surface of the rod,

25 and after a number of uses the gripper member can become caught or locked by these
serrations with the result that it will not properly return along the rod when the trigger is

released.

A gripper member which seeks to overcome this problem is disclosed in UK patent
30 specification 2194989. As disclosed in this prior specification, the gripper member
includes a cylindrical aperture through which the pusher rod passes, the edge of the



30 specification 2194989. As disclosed in this prior specification, the
gri pper nmenber includes a cylindrical aperture through which the pusher
rod passes, the edge of the WO 01/64353 PCT/ AUO /00149 -2 aperture bei ng
shaped t Q4lgfdng an el liptical arc which grips the pusher p£pd y9VEI148N
increaseg/are ength when the gripper nenber is tilted. ﬁougK t he
elliptical edge results in reduced contact pressure between the gripping

edge and the rod, nevertheless scoring of the rod still takes place
forming serrations on the rod and these?serrations extend over an 5 arc
| ength corresponding to the increased arc of gripping and may still cause

interference to the return novenent of the gripper nenber over a period of
time. |In apepnecbeinglshapppld dafinorntdibptaal iapt mbiddh gripphenguddgeaod ovepramed by

an arcuate ind nta ion in the face of  the r|p r..and ich
"t or St SRS, g i B5 efinge meanoeh i R ST tongh 1 hiheal Faeruli «
the cylingdrigalkd %e@ta&ttgressa&%e@rvséme olipfig Ot@%é A 886 nkOLRESSEIPRI: J7Y a

10 sintering process or casting process. processes are reIat|ver
conpl i cattdd remetill ¢akoe pice dorning serditivgs 0o thhed mdeuht:seomratlbme(tersi prepvnded a

t d i tall
i Spl ati T SRS RREPHELBE &t B Brreried RSP FRORIEE S8amy o BushEr T REekan om
conpri si ng fhePERE MEREhenD GF 8RR BEPpdrYmas¥aneed Hyedsd léiittir@él qﬁ a':lpiearctlgeger to
tilt and displace a gripper associated with the rod, said

I ppe
conpr i si ngppéicatismuthaleilinpicak grpning edgepis fpwrednumn 8Tpupig Ip@smatroel in tbeéacegqfu pper
pl at e havjn a rod in
| east parIh %nlpfl’gr ;?é g %ang' Flmeélggle(r?tgﬁ]iwgd rogstggégﬁfqnoc%pgp erpae '? X g sage
in the grinppder pltatt@e b@hﬂ@xdaoupdade ahd oieuatd teletthtibh Gei@ii fopasd eitﬁérembu an

20 arc of part-circular shape to define a part-circul ar edge which grips
the rofl m&fﬁrmwmeﬁsr pFPefaspPatrEosess 1 | PelBdPiapecsadteu sifibrehofcompacated gger and
al so by a g¢ce which is inclined to the axis of the passage and which
contacts Y e surface of the rod when the gripper plate is tilted. 25 The
contact between the said surface of the plate and the surface of the rod
reduces the Igeallsed ﬁgntact Rrﬁesure befmeen tQ g pi ng edge and the
rod | eading to the 1nventioh, there 1s provided a cartridge dispensing gun comprising
a pusher mechanism for incrementally displacing a dispensing piston of the cartridge, said
15 pusher mechanism comprising a pusher rod incrementally advanced by actuation of a
trigger to tilt and displace a gripper associated with the rod, said gripper comprising a
plurality of gripper plates mounted in parallel, each gripper plate having a passage through
which the rod passes, the rod being at least partially of substantially circular cross-section,
and the passage in the gripper plate being bounded at one side of the gripper plate by an
20 arc of part-circular shape to define a part-circular edge which grips the rod when the
gripper plate is tilted upon actuation of the trigger and also by a surface which is inclined
to the axis of the passage and which contacts the surface of the rod when the gripper plate

is tilted.

25 The contact between the said surface of the plate and the surface of the rod reduces
the localised contact pressure between the gripping edge and the rod leading to reduced
scoring of the rod, while the use of a plurality of gripper plates acting in parallel ensures

even distribution of transmission force to the pusher rod.

30 Advantageously, said surface is a part-cylindrical surface which corresponds to the

surface of the rod whereby the adjacent part of the rod is cradled by the said surface when



scoring of the rod, while the use of a plurality of gripper plates acting
in parallel ensures even distribution of transm ssion force to the pusher
rod. 30 Advantageously, said surface is a part-cylindrical surface which
correspomasotdazsshe surface of the rod whereby the adj aceptrpanioahst he rod
is cradled by the said surface when WD 01/ 64353 PCT/ AUO /00149 -3 the
plate is tilted or alternatively said surface is defined by a series of
mutual Iy inclined flats which simlarly_ cradle the rod when the plate is

i nclined. Advantageously, the plate conprises two such part-circul ar edges
spaced by sai d 5 surface Further according to the present invention,

there is i ded er e use. a, pusher hani sm of  a
cartri dget ik %rﬁsrlﬁap Vﬁ X ar@ﬁwatrqeylszﬁaﬁa%gy & Sﬁueﬂhef mpugglly gpelingd
mechani S”@lét?%mth's'lﬁmilé}gy QIfadltehﬁe Fdda\lzl?enatﬂgpﬁ'tél@'n?&ﬁ%”t of the plate in the

| ongi tudinal 10 direction of the rod, said plate conprising a passage for
receiving the rod a grrpprng edge adjacent the passage and operative to
grip the rod when the face acent t he passage
to contact an 8 Pgss] tﬁ%@iat?ﬂm?lﬁ@s‘?so ﬁ ‘ﬁSPQf@ §s Stpra?etdegy er eby
to restrighfakhe depth to which the gripping edge can penetrate into the
surface of the rod. 15 An enbodi nent of the invention will now be
described, by way of exanple only, wth reference to the accorrpanyi ng
drawi ngs, in h csrdeeea L on_of i_dge
di spensi ng gu\rlt\ﬁruﬁh éé%%"?@‘ag 12 thevﬁr? ﬁ%?mv”ﬁfo& 5 BRI URLA £IBreTy plilater %rv“esﬁt. on;

20 Fi gur einZ pughé thédahisel cﬁ\aadartaﬂg@ﬁlspergmgrgmerto opdrRerdllyeadyangenesushér fole
gun; Figure 3 is a sectiaon taken on line A-A of Fi qure 2;. Figure 4. is an

enl ar ged ¥4 Boymesbaisg uRoR Bt of gheoplate; agd dispicempntpfithe Blaiesmahep]étflélﬁ‘éﬁ’tl@lve
view qf tdﬁ?«ﬁﬂ%ﬁ‘to? thef o8 ULEd Ela'{eéco%‘fbr%ﬂlga{ AR RCREIREN o thE Yo 8 APM L Dfpe

pl at es ~of e gripper pri
adjacent the passage and operative to grip the rod when the plate is tilted, and a surface

adjacent the passage to contact an adjacent surface of the rod when the plate is tilted

whereby to restrict the depth to which the gripping edge can penetrate into the surface of

the rod.
15
An embodiment of the invention will now be described, by way of example only,
with reference to the accompanying drawings, in which:
Figure 1 is a schematic side elevation of a cartridge dispensing gun in accordance
with a preferred embodiment of the invention;
20 Figure 2 is a front elevation of a gripper plate of a gripper of the gun;

Figure 3 is a section taken on line A-A of Figure 2;

Figure 4 is an enlarged view showing a detail B of Figure 3;

Figure 5 is a perspective view of the plate;

Figure 6 is an enlarged schematic view showing the plates of the gripper prior to
25 actuation of a trigger lever of the gun; and

Figure 7 is a view similar to Figure 6 but showing the gripper plates in gripping

relationship with a pusher rod of the gun after actuation of the trigger lever.

As shown in the accompanying drawings a cartridge dispensing gun in accordance
30 with the preferred embodiment of the invention comprises a cradle 2 in which the cartridge

is mounted and a pusher mechanism for incrementally displacing a dispensing piston of the



25 actuation of a trigger lever of the gun; and Figure 7 is a view simlar
to Figure 6 but show ng the gripper plates in gripping relationship with a
pusher rod of the gun after actuation of the trigger |ever. As shown in the
acconpanyig\d/sdssdaw ngs a cartridge di spensing gun in accorg@nseor/@diom t h the
preferred enbodi nent of the invention conprises a cradle 2 in which the
cartridge is nounted and a pusher nechanismfor increnentally displacing a
di spensing piston of the WO 01/64353 PGI/ AUO /00149 -4 cartridge. The
pusher nechani sm conprises a pusher rod 4 of circular cross-section
increnental |y advanced by actuation of a trigger |lever 6 operable to tilt
and di spl ace a ripper 8 associated wwth the rod 4, this action occurring
in opposic@rtaﬁgq-ogli ePsgs msehapism GogIRESEs 4rPushet Ry ioofgelmlﬁ%j FRSTHEUGR | pper

8 in a sepge %Rtanftagmcw% IchRBBh of alf}ig%ef‘%e;SG%ﬁe%'lé"% BRSIdl @Bpihdt Whi ch
it is in a plane su stantlglly at right angles to'the axis of the rod 4.
The tri ggeippbe8asswiatal pithahalrby 4mthintedoroncauang eandpposgionuot the eids2ofoé t he
gun which al so, nounts ﬁ release latch 14 which frictignally e gages t he
Pod 4 i n cgPdErSion hrag dfecipE aR T G0nes Vaidre ot o@D B HiAneRS 18 3dRu | on
of thes g'@?i}g)p&ﬂéepdsﬁfoﬁhn Ihidiei ROin'Lp18asaBL @AYt Might 4di8estbage Hfis 8f the rod

conpression spring 16 to facilitate manual retraction of the pusher rod 10
4 and perdri The engpealevef 6tik@ivodaltyr indgated porihe hendle sanaur, 1 2Tefethg eavarahich
construction and operati scr.ibed thus far i ubst anti ally.

Convent | G NS dcEUPRLHR: A it oDy BladsE 43 BRI 2% o g prpvent
CONpri seSeawidddabvérhent @F PO dAriak @perfondl feeghn, theparcal l4ebeinnrdlbgatiiod 4.
As shown there are two gripper plates 15 16 althoughit is to be

under st ocaingiathe bifsof aRRIPPERSSIAD SRR b ta ReiligHts plaaral petzaciien of fie rishgitpdd

constructjon or.l t J L E 5.
Each Egr iAp%rédr %%Tﬁa%? g&i@aﬂ tsoli}]“?}(l)'r %ﬁpﬁet%}% t§§ lc?aﬁ&! r |§'c ;]Ik}g\zg%él re I'ELEI rcggéli%&gg% iah?ng a
passage tdyepitioh dekoribed thusdariodubktantinlipass/ehtiorl sl i ppi ng rel ati onshi p when

the plate 16 is in a plane at right angles to the axis of the rod 4. A
stempart 20 of the gripper plate 16 beneath the aperture 18 is 20 adapted

to couple the %wa&{ pd ‘Srfi?n e g&%eﬁtrin?gﬁgon[ SNEToriBp&S cithpliseBer Gkt ked

subsequent|y. en the ate 16 is tilted on actuation of the trigger

| ever 6, griypepbhtes 156mountedint peealpliohdhe rod 4. As shown there are two gripper plates
15 16 although it is to be understood that there may be more than two gripper plates. The
detailed construction of each of the gripper plates 16 is shown in Figures 2 to 5. Each
gripper plate 16 is formed with a cylindrical aperture 18 defining a passage through which

the rod 4 can pass in a slipping relationship when the plate 16 is in a plane at right angles

to the axis of the rod 4. A stem part 20 of the gripper plate 16 beneath the aperture 18 is

20 adapted to couple the gripper plate to the trigger lever 6 as will be described subsequently.
When the plate 16 is tilted on actuation of the trigger lever 6, the plate 16 grips the pusher

rod 4 by engagement of the lower part of the circular end edge of the aperture 18 at the
forward side of the plate 16. This part-circular gripping edge is interrupted by an
inwardly-inclined relief or chamfer 22 preferably positioned mid-way between the

25 opposite ends of the parts of the arc along which the rod 4 is gripped whereby gripping
takes place along two short, part-circular arcs 24 separated by the relief 22. In practice the

arcs 24 may be about 25-45° (corresponding to an arc length of 1.5-3.0 mm for a nominal
diameter of the pusher rod of 8.0 mm). The relief 22 provides a surface of part-cylindrical

form of a corresponding diameter to that of the rod 4 and which contacts the surface of the

30 rod 4 when the gripper plate 16 is tilted. The axis of this part-cylindrical surface 22 is

inclined to the axis of the aperture 18 and. as shown, the inclination is substantially 30°



rod 4 by engagenent of the |ower part of the circular end edge of the
aperture 18 at the forward side of the plate 16. This part-circular
gripping edge is interrupted by an inwardly-inclined relief or chanfer 22
pr ef er alyy opedss i oned m d-way between the 25 opposite endgrofucthbeisparts of
the arc along which the rod 4 is gripped whereby gripping takes place

al ong two short, part-circular arcs 24 separated by the relief 22. In
practice the arcs 24 may be about 25-45 (corresponding to an arc |length of
1.5-3.0 mmfor a nomnal dianeter of the pusher rod of 8.0 mm. The relief
22 provides a surface of part-cylindrical formof a corresponding di anet er
to that of the rod 4 and which contacts the surfa e t he 30 n?

the gri palébou,gbatrétqee jugdersiopd ghat 14 ragligesthg pciup) an }Crawﬂ gspepd gpit %nﬂe%l&? ace

22 is e hhen of the aperture 18 and, as shown, the
2ol T nat PEImABof Be Hin T, 30 VIO 01/ 64353 PCT/ AUDI /00149 -5 al t hough i t

is to be understood that in practice the actual angle wll depend on the
detailed geo anism As result of LS,.co uration,

When the oo poera fok oF s Fatiirad. phee hgae nbte Tl sBHES b reans
of the relae} ¥sl 4/b§n%hs @nrl& Télht'i\few HorESHPECiRAMdr e @BSpRfiond 28kt diBEr Sheler of

the part-cylindrical relief surface 22 ‘and al so by neans of the

part-cyl ﬂrecpamearhndspaleeh@"@urfa@ezz andsadsof by Meanspd the payt-eylindrieal| relief] sugfhce

rface 22 c mt re
2ppl e Hyettndne RaTEaPEEiH EOL SELG B b <ofistCitss SRUT R LT e
extent t Qor\ﬂfﬁétcpleisﬂﬁésébrﬁié@%fyp&éttmnﬁar@@&umr@fgé FloBtidmit I irdiealk®destriétd tiy oduce
scoring and 10 hence the formation of serrations on the surface of the

rod. At ekient eawhfcactbescfedrgné)ogrqrppen Rehefrale 180 thheod dde perflyee georingeand
apert Lbr eth;lﬁ‘lgceltﬁe Irr,nngn o%e&&ﬂ%‘n%rﬂ %ﬁrf{ic%ldf%e %%a dianetrical ly opposed to

t hat on ace ate the tilting novenent of
the plate. 15 Due to the snall arcs of grrpprng cont act provrded bet ween
the gripping edge of the ripper plate l@»and the rqd 4 and so due to
the reduced déptthe marﬁeﬁeqfqa% EBAPSPIathd 0. GRiTERsicAge &b aPRREre; HersrlBEmed |

I's unlikely, [hahi@d R1i88h8) WdnRECIR HRsdPidthat B thOward face in order to
accommodate the tilting movement of the plate.
15
Due to the small arcs of gripping contact provided between the gripping edge of the
gripper plate 16 and the rod 4 and also due to the reduced depth of penetration of the
gripping edge into the rod 4, it is unlikely that a single gripper plate 16 of the form
described will be able to impart sufficient forward thrust to the pusher rod without
20 excessive scoring occurring to the pusher rod, particularly if the contents of the cartridge
have a relatively high viscosity, and which would result in malfunctioning of the gun.
Accordingly, two or more substantially identical plates 16 are mounted on the pusher rod 4
in order to act in parallel so that the gripping plates 16 act collectively on the rod 4 upon
actuation of the trigger lever 6 with the gripping edges of the respective plates 16
25  separately gripping the rod 4.

The operation is illustrated in greater detail in Figures 6 and 7. Figure 6 shows the
configuration of the two plates 16 prior to actuation of the trigger lever 6. As shown in this
Figure, the two plates 16 lie side-by-side with the rear end of the compression spring 10

30 engaging the forward face of the forward plate and biasing the two plates rearwardly so

that an upper part of the rear plate engages an abutment 12a on the handle structure 12. An



described wll be able to inpart sufficient forward thrust to the pusher
rod wi thout 20 excessive scoring occurring to the pusher rod, particularly
if the contents of the cartridge have a relatively high viscosity, and

whi ch wo It in mal functioning of the gun. Accordi LoMRs0r nore
substantwghl&(;%genti cal plates 16 are nmounted on the pushlg%/)r(g%l%? in order

to act in parallel so that the gripping plates 16 act collectively on the
rod 4 upon actuation of the trigger lever 6 with the gripping edges of the
respective plates 16 25 separately gr1?)pi ng the rod 4. The operation is
illustrated in greater detail in Figures 6 and 7. Figure 6 shows the
configuration of the two plates 16 prior to actuation of the trigger |ever
6. As shastuating tin SO dfirgllerdjket foemtonchplrégges levér 6 lies sdjaenbthestatefavd v fithe he

rear end of e_.conpr essi ri.n 0.30.engagi ng the forward face of the
forward pr&t 28Qifnﬁ‘egpgﬁﬁﬁﬁqghi‘?f%gﬁjaﬂ%thf? é’g’r“g%l?gl?%ﬁg%‘test ]}nge %‘H’rﬁgﬁ’e part
of the reafs M@E%uﬁwqe@a A Rt Bfiher Idae Q0 id Fﬁpﬁlﬁ?@hé‘ag@ﬁfeH@Wthé}?@d.Aﬂ WO
01/ 64353 PCT/ AU01/ 00149 -6 actuating cam 30 of rolTer-I"tke formon the

trigger |Bger BsHowssthadpaditon aftbreagtesiionfaidhe tiggehéeves b emvilichothet deeuatingr
plate 16. In,thi ondition the planes of both plates 16 lie.normal to the
s ot i ke Tk 3R g wE pR BRIy B JeBeRLBR 55 b Bt I8 SR nen
Wi th the reoehrwafilguhé hénshaMs thdetefObditd Rwald slatcaiwaldlyodud®to tediédtgger
|l ever 6 in which the actuating 5 cam 30 of the trigger |ever 6 has noved

f or war dl yengagamespphthe reqravasd pldeogithhtherfaavard alatp vaiceeby the 1o plgtedlincladshence
lso th : ' t
of “Che ot i ARt SRt Br Bctlbel ALVEY G Xodithul Syubi\i Aol  SP000E™N

incline dsndk shesuird 12f Thhenawngagewkioh both plbes Uppeparaelg wfp thbeod ealurippat e

with the abutnent _12a of th handl e_structure 12. The manner. i n whi ch both
pl at edV 16thisggsapa vl e gpragent %@m %tgunf auftilﬁ@ begnoteq hatthe srnaal  in additgadar ent

fromFig r@viﬁixg trge ib?astrgqlﬁf'eélnt]% Bfehfidtt of B g?@i)bxnhg, rﬁgniaihsqqg:iomagﬂh% Qwo or.

provi ding the S required for operation of the gripper 8, maintains in
cont act tieret platesri6 foomengpthat @pped afdensung thhetlgyipeer imnnisens Wuestot that
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15  being clearly illustrated in Figure 7. To facilitate smooth operation, a lubricant may be

applied between the contacting faces of the two plates 16. This may readily be achieved

by applying a permanent lubricating coating of, for example, PTFE as sold under the trade

mark TEFLON. To increase the distribution of the gripping force provided between the

gripper 8 and the rod 4, all that is necessary is to mount one or more further plates 16 on

20  the rod 4 between the compression spring 10 and the abutment 12a on the handle structure

12.

It is to be noted that although some scoring of the rod 4 may still arise due to the

interaction between the gripping edge portions 24 of the gripping plates 16 and the rod 4,

25 such scoring as may arise will occur over a relatively small arc length and will be of
limited depth due to the action of the part-cylindrical relief surfaces 22, and as a result the
serrations which arise due to the scoring will themselves be of limited arc length and of

limited height insufficient to inhibit the proper operation of the mechanism.

30 In the embodiment just described the relief 22 provides a surface of part-cylindrical

form in which the adjacent part of the pusher rod is cradled when the gripper plate is tilted.



15 being clearly illustrated in Figure 7. To facilitate snooth operation, a
| ubricant may be applied between the contacting faces of the two plates
16. This may readily be achieved by applying a permanent |ubricating
coati ng efoof/essexanpl e, PTFE as sold under the trade mapkT/Rl/oN49 TO
increase the distribution of the gripping force provided between the
gripper 8 and the rod 4, all that is necessary is to nount one or nore
further plates 16 on 20 the rod 4 betmegn t he conpression spring 10 and the
abutment 12a on the handle structure 12. It is to be noted that although
sonme scoring of the rod 4 may still arise due to the interaction between
the grippi ng edge portions 24 of. the gripping plates 16 _and the rod 4, 25
such scorlingn agerﬁatgfvea%qr@et Fliclois PV b bV reteatGivapipalyanalingg dlaf @agash and
will be o W] !d&ﬂf t 'p&np - [ i relief
surfaces %%#hghgﬁ%g a f%;ﬁ#?ﬂ%ﬁgtﬂgz ra?ions&v%?gﬁpgﬁégg%hkgg%éﬁ?hé scoring
w Il thenselves be of limted arc length and of |imted height

insufficient to inhihit the proper operatiaqn of. the anism 30 In the
enbodi ment | us SRR HSSPHIE B e FeB s QUhalates SiEr deaepfeally-opposed
part-cyl i RARLCH thef BFWArH TadinCddre U AGEMte B hecedsabyBltRYSIAE redg@Gf te
cradl ed when the grlpper plate is tilted. WO 01/64353 PCT/AUO /00149 -7 In
an al t er napertves ftghenredsdagecdandfe dhgmigred prpadd Ity eatieaparigheryfto mohigud the-samel i ned
flat zones %hich simlarly define a cradle for the adjacent part of the
rod when ?ﬁ%'plate is tilted. Instead of incorporating at the rear face of
the plate a relief dianmetrically-opposed 5 to that on the forward face in

order to acconnpdate the necessary tilting, the edge of the aperture at
the rear face ¢hp MaceHAnEdr &g forpaddnexpsnanelyr oy perslptivaly siraplacHrmp@gt he

same eff - : | éHF ' by a relatively
sinplégstgﬁ%ﬁﬁ%nﬁng%%%%3%?%%ﬂgggﬁg%%ggﬁgﬁbggee gf%f$%§%a by an appropriate
heat treatment. The enbodi nent has been descri bed by way of exanple only
and nodificatigns are ithjin the scgpe of th@ﬁ%avention, 15

. possihl e !
Thr oughout t hi $h¢pEePdifieat %EP@% eerashRy WaY Ohcxannie qn daeditigatiops Alicex t

requires nogible within the scope of the invention.

15 Throughout this specification and claims which follow, unless the context requires
otherwise, the word "comprise", and variations such as "comprises" or "comprising", will
be understood to imply the inclusion of a stated integer or group of integers or steps but not

the exclusion of any other integer or group of integers.

20



ot herwi se, the word "conprise”, and variations such as "conprises" or
"conprising", will be understood to inply the inclusion of a stated

i nteger or group of integers or steps but not the exclusion of any other

i nt eger evo @mews of integers. 20 WO 01/ 64353 PCT/ AUO / 00148T1/a1U8t/06G4Al V5. 1.
A cartridge dispensing gun conprising a pusher mechanismfor increnentally
di spl acing a di spensing piston of the cartridge, said pusher mechani sm
conprising a pusher 5 rod increnentally advanced by actuation of a trigger
to tilt and displace a gripper associated with the rod, the rod being at
least partially of substantially circular cross- section, said gripper
conpri5|38 a pIurallty of gripper plates nounted in paraIIeI each gri pper
pl ate ha passage through which the rod passes, the passage in the

gri pper plate bei ng bounded at one side of the gripper plate by an arc of
part-circular shape to 10 define a part-circular edge which grips the rod
when the pri ppArcepira:ltge dlspdnsﬂngeghmpmnprmng uaa'pushar oficchhgsir foggecreardtadllyso by
a surface ich is.inclined to.the axi.s o ass and whi ch contacts
he. sur  lePlafing paiPERF SR RE s Sridk S TR COmPACEE A e

di spensi %dgﬁﬁré&%ﬂl@' Advdnled b3 Midatiodher & BigRtk do Stk fa%ﬁedllsﬁlaé’e W%hppéﬁ
cylindrical surface which corrésponds to the surface of the rod ereby the

adj acent gacdiatedfwitthéher o, ithe codadibiog dvyleashpagiily Cﬁuﬁf@@eﬂa&]’)’emmﬂ@ gloat-e is

tilted. 3. A tridge di d id
Surf ace : SRt il eBfFer Lo BB S PR GCT Bo0E fla Rlled innFAY e
adj acent  pagder platd Iﬁ@vmg@ peaSsdpeationdh Byhisiakie roaopaswsf 48 Epasshge An GRE Eﬂpﬁ@e

dlspen5|ng gun accordlng to any one of clains to 3, wherein each said
pl at e hasplaisobesng hoyled -ajone ofe@gglpﬁph@@w bxy aB #ir¢l of pprtgireulapshape ty

cartridg pensi.n f n the
ot ed03ratiBEn PRl D B8 QUL b PO¥o® AR ok IR ek i Rl
coati ng i gtadiohi Fdhé aigget ah®alsd btynaeSL@facs awhilc}cmnhaﬁtedng tiieamds of thef peskdget at e

sl i ppage between the caontacting. face
and which contacts the surface of the rod when the gripper plate is tilted.

2. A cartridge dispensing gun according to claim 1, wherein said surface is a part-
15 cylindrical surface which corresponds to the surface of the rod whereby the adjacent part

of the rod is cradled by the said surface when the plate is tilted.

3. A cartridge dispensing gun according to claim 1, wherein said surface is defined by
a series of mutually inclined flats whereby the adjacent part of the rod is cradled by said

20  surface.

4. A cartridge dispensing gun according to any one of claims 1 to 3, wherein each said

plate has two such part-circular edges spaced by said surface.

25 5. A cartridge dispensing gun according to any one of claims 1 to 4, wherein the
plates are mounted in face-to-face contact and a permanent lubricating coating is applied to
at least one of said contacting faces to facilitate slippage between the contacting faces

when the plates are tilted.

30 6. A gripper plate for use in a pusher mechanism of a cartridge dispensing gun to

incrementally advance a pusher rod of the mechanism upon tilting of the plate and



when the plates are tilted. 30 6. A gripper plate for use in a pusher
mechani sm of a cartridge dispensing gun to increnentally advance a pusher
rod of the nechanismupon tilting of the plate and WD 01/ 64353

PCT/ AUOWwBQ148s3 -9 di spl acenent of the plate in the | ongipcaddw@lodior ecti on
of the rod, said plate conprising a passage for receiving the rod, a

gri ppi ng edge adj acent the passage and operative to grip the rod when the
plate is tilted, and a surface adj acent t he passage to contact an adjacent
surface of the rod when the plate is tilted whereby to restrict the depth
to which the 5 gripping edge can penetrate into the surface of the rod. 7.
A gripper plate according to claim6 for use in a pusher nmechani sm having a
pusher disalasemenfinfitheplalg jnytheilppgifudinat digedionedithe rod, ipdrRlats qoRwrisEIEH
surface I iy S i \ - I I M. 0 .

di anet er E%Sc?%ébggogc{ ncﬁ?\ﬁgg tt %f rtor?éttH %?)#"?’{}f?e@dﬁhs dgd? Erﬁtotg%( Ip.bL%g%é g{% aéé}%%%r tfop‘éf?r dte
accor di nghed @doklainnthé ptate ¢ @lited, 2nd wharfecanadjieengthieppissage eo gentaxtt anat§aceav er

two arcs separ d by the said surface of the plate. 9. A gripper. plate
accor di n§4% %feaﬁ?lltwﬁjﬁnré’do‘fvn?ﬂ ikfenﬁlaée fsotikied \)Wi‘@’ieg?' ﬁgtrﬁg‘“ﬁﬁ ﬂ}eedquh §$a"ﬁlﬂ@§ tl‘;j“”lS

from car %ﬁﬁpiﬁg_%ege aithehbehte e khd up@LeGe thdPod A gripper plate according to
any one of ‘clains 6 to 9, wherein at | east one surface of the plate has a

| ubricant coating to permt slippage between two |ike gripper plates
operati ng. in &aér?}ljple? l}t)la?enagcgreclilg)gutsohc?a{imré) Fo'r use in a pusher mechanism having a pusher
rod of substantially circular cross-section, wherein the said surface of the plate is of
substantially part-cylindrical form of a diameter corresponding to that of the pusher rod.
10
8. A gripper plate according to claim 6 or claim 7, wherein the gripping edge extends

over two arcs separated by the said surface of the plate.

9. A gripper plate according to any one of claims 6 to 8§, wherein the plate is stamped

15 from carbon steel and then heat treated.

10. A gripper plate according to any one of claims 6 to 9, wherein at least one surface
of the plate has a lubricant coating to permit slippage between two like gripper plates

operating in parallel on the pusher rod.



