., ; DEe3e: L7t". 6TLY%i WO 00/31361 A CARle bGE DI SPENSING GUN 1 8 J U L 2003
PCT/ AU99/ 00923 This invention relates to cartridge di spensi ng gunsifiafUL 2003
cartridges of the kind containing two sep nts. 5 Di sposable

" cartridges containing various products suaﬂ‘mﬁ@mm@&@%@es seal ants and the
i ke are wayd obysen t hr oughout many i ndustries, nt ent caravasenad | y
expel led fromthe cartridges by means of a gun®®®4t acts against a piston
contained within the cartridge to expel the contents from an aperture at

the other end of the cartridge. The guhs typically include a 10 bed to
retain the cartridge and a piston pusher mechanism wusually havin

g a
trigger to increnmentally advance a piston pusher on the end ommmu’”mwﬂmmw
extends into the cartridge tAOCARTREOGEBISHENSINGGUN St anda
conponent cartridges typically have a dianeter of around 46mm 15«kdised S
al so known to use coaxial cartridges which di spense two conponents in a
selected ratio,,These cartrijdges ar ffectively,.for b . coaxi al.l
arranged corpartiey gnt@ggf‘}a@gﬂq %1‘1%6353@3@5 gpp%fq %?K%ﬁf)é%%ﬁ dgqpa ng
a separ at gyPksdathte 8mpdhsfihar ge of the conponent. The two conponents are
typically conponents of epoxy or polyester which when m xed in a selected
ratio cdre to formto forma hardened material. In this type of cartridge

20 the two co Qnentsl are. erI |l ed. fromtheir respective separate
conpartnents, pASR0SEP Fﬁ‘i‘r&‘f&? SOURINNEVARORERTOdNS $UGR 35 adhrsivEDr Seakants and dhe

nozzl e fofs di ' " y ' ' '

hese t woy KomsaranFRaus ffolMu s AR bl O ToRRTRSH Yol T iBRe ik e
pusher s t batridgee bgimesnt afe gurs that ady agaiesd a ipistanivenaiee withirheeicanridgobtolexpel
di fficul tg/ ari ses pecause different types of materials require differing

rati os bethReEORENSTOMANEBFTYRShtE Qthgiterr 0d thefartkidae + Fae gunt WpisgBy inchydesd j s

achi ev J UStd gl a r: t ' n '
appropﬁﬁapéi@gfg%gi@%%Egﬁwﬁg %@%g éﬁBPﬁ@9¥%2%§ﬁ3ﬁ9§P§§%gﬁ|@@ﬁ@§apﬁ%g§2§§
amount  of idcrdig@italippuévanné a pistémhpusher o sirosndiold rpd siadBstehds medine\eatridge to
Conmponent ratios of 2:1, 8:1, and 10:1 are in common use. Another

di ffi cul t jemreahist s piaepy sbandakdsingle campppeny eartnidags tetieallyr have actipneter pes
this changﬁﬂg %%9 xternal dianmeter df the cartridge. These all require
di fferent cargrl‘ge'dispensing guns.

15 It is also known to use coaxial cartridges which dispense two components in a selected
ratio. These cartridges are effectively formed by two coaxially arranged compartments each
containing one of the two components and having a separate piston for discharge of the
component. The two components are typically components of epoxy or polyester which when
mixed in a selected ratio cure to form to form a hardened material. In this type of cartridge

20 the two components are expelled from their respective separate compartments, passed through
a static mixer and then some form of mixer nozzle for direct application. The cartridge
dispensing guns used with these two component cartridges have a pair of coaxially arranged

piston pushers that are simultaneously advanced by the same mechanism.

25 A difficulty arises because different types of materials require differing ratios between
the two components contained within the cartridges. This is achieved by adjusting the
diameter of the inner compartment so that the appropriate volumetric ratio between the
components expelled by the same amount of linear movement of the corresponding pistons
is achieved. Component ratios of 2:1, 8:1, and 10:1 are in common use. Another difficulty

30 arises because coaxial cartridges have different capacities this changing the external diameter

of the cartridge. These all require different cartridge dispensing guns.



18J UI 2003 WO 00/31361 _2_ PCT/A U 99100923 It is an object of this

“invention to provide an inproved cartridge di spensing guns for fﬁ;@r inzﬂ[ﬁes
of the kind containing two conmponents. According to the present é on
.there is provided a manual | y operable cartridge S dispensing gun for

cartridges wH oofigsski nd contai ning two conponents, said gun poglaugbo@a bed
to captively retain the cartridge, a manually operable drive assenbly to

advance inner and outer concentrically arranged piston pushers agai nst
correspondi ng pistons in the cartridge)-the outer piston pusher being

di rensi oned to bear against a circunferentially outernost piston in the
cartridge and including a central aperture to acconmopdate the inner piston

pusher of 10 a ff ifton cﬁsn‘ﬁisqnvéﬂongégrm&emm S%‘arcaﬂi'iﬁkgHisﬁfens"i‘nechfrfs.rfbldge
having a first conponent ratio, sal nner piston pusher®belng s ctively
r econf i gucafitidgéswofahs kindrdntairengioeslcomparemsi on for use with an inner piston
of a cartridge having a second conponent ratio. In a preferred enbodi nent
the inner and outer piston pushers forma pusher assenbly 15 and the inner

pi ston pusher i gccroﬁﬁgé]fujt) Ek”p?gseﬁy inr\@ﬂm)\ﬁihg‘{%@g a{ﬁbﬁﬁ&?& g%ﬁluﬁlﬁﬁgﬁ#agl? rclargridge

assenbly. For exanp e ‘pusher asse Inclu aro

advancegd Qapengnggimfoe asteiligenof thb &indrcomteinitgawa compbreig 8ald Rpgh indiligos bel
pusher. The end of the rod can be of a dianmeter selected to correspond to
t he secon#P ceplinebdrefiipdhescasiiidgaen mansalihepesehle dpve pasemblyeteesdvanee inaeband.

20 Preferably, th St t he f f. i.r cul i ng.
i a or of BRIk obGRRANF arRha{ a8 20 Glers AERSH S fenB e isknS B B g
the gun tencasibr ;kaaom?memaiﬂg dilRAslaned 16 boglagaifi ARMeRTer&itfally oteBost Rt
the preferred formof the invention a central rod aligned with the

| ongi t udi imthesdridge ang dnchuding p geftral spereive frectopynadats the inner pistempisper The

i nner pi.st oL sher. i s mounted to agne. end .of the rod.. The. outer pisto
pusher 05 e dRRsEFioh To 0BT Pl RisPR A cabsPBgt Bpe oS B o
paral | el exHanfkrktéPpiEhérRingNelcafively fechRueRK foAd sccois, 26dRea NbintdASioR 6k
remote 30 fromthe cartridge. Preferably) gquide slots are fornmed in an end
pl at e on ube withcangfinertastouaf a cangdgechaving apsecend eimpandst ratid. nai ntai n t he

position of the outer pusher with respect to the 1 BJUI 2003 WO
00/ 31361 -3

In a preferred embodiment the inner and outer piston pushers form a pusher assembly
15 and the inner piston pusher is reconfigured by removing an element of the pusher assembly.
For example, the pusher assembly can include a rod that is advanced having a threaded end
that receives a correspondingly threaded pusher. The end of the rod can be of a diameter
selected to correspond to the second reduced dimension when the threaded pusher element is
removed.
20

Preferably, the outer piston pusher takes the form of a circular ring.

In a preferred configuration the outer piston pusher is removable enabling the gun to
also be used with standard single component cartridges.
25
In the preferred form of the invention a central rod aligned with the longitudinal axis
of the cartridge is advanced by the drive assembly. The inner piston pusher is mounted to one
end of the rod. The outer piston pusher is concentrically mounted with the inner pusher by
means of two parallel extending rods that attach to the central rod adjacent the end remote
30 from the cartridge. Preferably, guide slots are formed in an end plate on the bed of the gun

to guide the parallel rods and maintain the position of the outer pusher with respect to the



PCT/ A U 99/ 00923 i nner pusher. The guide slots are preferably open so that
"the parallel rods can be resiliently displaced and di sengaged fromthe
guide slots in the end plate. One enmbodi nent of the invention wil1858L 00
. be described, by way of exanple only, 5 with reference to the acconpanyi ng
drawings in which; Figure 1 is a perspective view of a cartridge dispensing
gun accordﬂ%BOWH3This invention; Figure 2 is an enl arged vi%ﬂpgp9%%?gsof
Figure 1 | ooking fromthe front of the gun; Figure 3 is an enl arged
perspective view of part of the gun §?an in Figure 1, looking 10 fromthe
rear of the gun; Figure 4 is an elevation of the gun shown in Figure |I; and
Figure 5is arear end view of the gun shown in Figure 1. Figures 1 to 5
show a cartrid cartrid

d ' 1f ft ki nd t ai ni 15
e componit ST BE RO oSl Bott A HE0 w8 el ek S el
to those githlakaflddildifa @' Al faeSOR A ind figeT™®d by 1nner and out er

concentri cafl’y arranged tonpar tS containi ng ‘'separate conponents. Each

conpartnment is associated with a respective piston for discharge of the
conponent. So-called Junbo cartridges are typically of an outer dianeter of

appr oxi mat el y O8&Fmbadimest ofhamyeriin; wifl dgawwabedesgitbada by ywagiof sxampleeinly.,
di amet ery Wi%azrgfe?é?ﬁé ?&lh@%@%rﬁ%aﬁyfﬁg‘yd#\gin%?% AR, of @ 10:1 two conponent

cartridge the I nner conpar aFTy 1s"of the order of 19.5mmin

di aneter. |n afFgute QORPOPRIEpectivet VieWoe!, a tdactridpd &lispeaspgr duiefdcoiiagab ethisi S
approximately 37mm In the case of 8:1 cartridge, the outer dianeter is
typi cal | yirgonmand t he i nner conpartmnent dianmeter is approximtely | 9mm 25

The cartridge di spensin un 1 is th ener.al type. knoawn.to those
skilled in t he?‘l!%”ﬁ? ot a‘?‘r‘%‘??&ﬁ%%‘e& ‘g‘fé’&r‘z‘%&ﬂ&‘“ﬁ 1?@8%@3?‘3{‘ g“%ﬁ"ﬂ‘h"eﬁﬁ%&‘c‘?’i dge
(not shown) i sFpRfd 3 isenedlargedtgepspb@ite 2iedN6k faiefith®piin SHddhnah FHigie aardokingge
bears agai nst plate 3. Concentrically-arranged piston pushers 4 and 5 are
advancd@ bymathe aehy @fighengpmrechani sm 6 to expel the contents of the
cartridge. The_advanci nrge hani.sm cl ude central rod 7 aligned with

6 i .
the | ongi t udi nal8"%0* 84 lg"fsa%toﬂé)f &‘V‘;Sﬁagndﬂ lﬂa‘lge d3Bhced by repeat ed
operation of ap{Fpusks 4 fdagerd vBwWT tRO gl SRIWALBFiguseeri procabl e dog or

clutch 8a which engages with, and rel eases from "the rod 7 18J UI 2003
WO 00l 31361 -4 PCT/ A U 99/00923
Figures 1 to 5 show a cartridge dispensing gun 1 for cartridges of the kind containing
15 two components. The cartridges are not illustrated but will be well known to those skilled
in the art and are essentially formed by inner and outer concentrically arranged compartments
containing separate components. Each compartment is associated with a respective piston for
discharge of the component. So-called Jumbo cartridges are typically of an outer diameter
of approximately 66mm, and standard cartridges are typically of an outer diameter of
20 approximately 60mm. In the case of a 10:1 two component cartridge the inner compartment
typically is of the order of 19.5mm in diameter. In a 2:1 component cartridge, the inner

compartment diameter is approximately 37mm. In the case of 8:1 cartridge, the outer

diameter is typically 60mm and the inner compartment diameter is approximately 19mm.

25 The cartridge dispensing gun 1 is of the general type known to those skilled in the art.
It includes a bed 2 and a front plate 3. The cartridge (not shown) is positioned in the bed 2
and the front end of the cartridge bears against plate 3. Concentrically-arranged piston
pushers 4 and 5 are advanced by an advancing mechanism 6 to expel the contents of the
cartridge. The advancing mechanism 6 includes a central rod 7 aligned with the longitudinal

30 axis of the cartridge and is advanced by repeated operation of a manual trigger 8 which

displaces a reciprocable dog or clutch 8a which engages with, and releases from, the rod 7



in known manner. The trigger 8, clutch 8a and its co-operatiom g/iﬂj[lrggm_e rod
e

7 forma.drive assenbly of the advanci ng nmechani sm such drive ass I'i es
are well known per se for guns of this type and will not be described in
.greater detail. The rod 7 carries an inner piston pusher 4 that corresponds

to the di O f the inner piston of a two conponent car{y.l ay of
the 2:1 t%b(’fﬂéﬁ is, pusher 4 is slightly less than 37nmm Eﬁjr%i agr{% (2;

Pi ston pusher 4 is threadedly engaged with rod 7 at its forward end 9 and
can be nanual l'y renoved. The threaded nd 9 of rod 7 is dinensioned to
correspond to the dinmension of a second smaller piston of the tw conponent
cartridge say of the 10:1 type. That is, the rod end 9 is slightly |ess

than 19.5 in dianete 10 The, outer_pi ston pusher 5 i.s annyl in form
i & ol R e age & Shcedwtl &l Ban ety o R Hlormimiss
11, 12 ar 110t 8

rods 11 a%éér?gﬁzdiﬁg n%d‘?ﬁ‘?%gﬁcg“’{é%‘%’nﬂ?% ?ﬁgﬁeé)slsglﬁgﬂ%f r ézvivre ggﬁ%\gﬁﬁ %rr %@géirﬁssel y
of rods 1df thiRtypadnd willhmot bediesdiibedlid greaerséetail e THearot] Hecarhenae irineg pistaat e

13 by any suitable 15 neaps. They can, for exanple, be threadedly engaged
with the BIsBered ihat ERTTCSRANS 20 e aipi A the das PURLer it WhcoRORER AT fHE@aded

portioncthat ) S i : k t. I od 7
is rel egs%gloi%lgée%\gﬁg%é t gﬁ%{ﬁgg%%ﬁhigilﬁ@ﬁg? é‘f%gtt@ j%s&gkﬁ%b@' gE:S Ini;@.rg by
form ng a4 Bhatdadedly dgaped with Adj 2eeint foresidasd Tamh®indde rhivuaiy eemeved. PkHet | on
(not shown in detail) that receives a threaded knob 15. The plate 13 is

cl anped bBteaded epth@ of e 7de dimansiongd 20 ceniespond da deglirgntion of 2 eend emakast i ng
plate 13 t. V| i i ect i between rods 11 2
rd 7. coegn bR R Rabot A SRR 81T B T L ReMGR shP g FEn: o
6 simult apgomhah Yo dehangdiintegsdts | 1 and 12. In use this means that piston
pushers 4 and 5 advance together. 25 Alignnent of rods 11 and 12 is

provi dé® by neans of an end plate 16 at the rear end of bed 2 adjacent the

advanci ng nec i 6. | 16. is _formed with ope I 7,
18" ch i ner ity Aeial Budha s Abfindo’ Ben bl b piTn§ 64T I Tude
spaced t Gexésid SaRMdo r6d VheTtsPasdsNg, 90 afOthveadbdR ¢hgdgedRfih BREGULEMBRIE! Dt S
17, 18. The rods 11, 12 are releasably retained within the openings 19, 20
by a resiTherear endsof deds brangnt? exiendobraugh e osnecBiog (phease &3 rasrangath rarsyegseliyn
retention_of .t od 112 jn .t openi n 9, 20 can ieved.~ . b
ot oral roidodhAE ST T fors' 1y 32 o R T i cogecFRE pBi, BERN SHE R e
edges 0f hbmseTHey cah, fordxhinple? 80 thrd¥¥deOQleAda3R4d with (REPaUBUQAY0BS forhRl ithE.

these edges being |aterally divergent as Tllustrated; alternatively snap-in
ret enti ore ghouldse and Al adjecenbihreasted pogicatthatiadlowd destaning s wpeeire ghe rod ¢t thehat
the rods 11 an .be |.ock in the eni ngs..19 0, by.t.he detents. .The
nssently RBlfoH < RS 7o8 repashOnisPoted o JRECeneEnne nafoity Thi) Sel Bt AR 15
to be renpygshel 4 Suidee 194 BY alljab &t rERIRBY URShefét R reh@ed SHESSRESY (I sRowiPth 7
fromplate 13 and releasing rods 11, 12 fromthe openings 19, 20. Wth this
assenbl y qesaivbal reqeives gulireadest knobilig|Taie plead1é3 isiclampedozatwisn thesdouldet b and

st anda i ngl e np nt..cartridges. It_is to be noted that when the.rods
12" 05 20, G e KPBSn T oupeiieglg o7 Bis, PoRiy® AfBeame N Fuksidoye

| ongi t udi Babkin YN 1NGOPERIGH l | Oy M

bot h piston puréhers 4 and 5'in p?g%lgﬁ@hemg%&nﬁgﬁéﬁgggﬁﬁgwgi%s)gg*ﬁga%“%& t wo
conponent mearanisidg esnulran¢duslysadyah@s rodsl 1lyankdni@aninnea ties mebimshaepistoheusherd ity
to renove or reconfiqure tfe)_i ston pusher 4 allows for the gun to be readily
adapt ed fHANSANNRI% 8ETonponent cartridges of different conponent
ratios, or in other words different inner conpartnment dianeters. Wth the
pi ston pusher 5 renoved, the gun can be used with 15 singl e conponent
cartri @ges. ThiAdigmteptafhods 1l and 12 iveproaided bglgreaguof af ehdplapr Ksatrthe teavend i on
provides a significant advantage of allowing a single cartridge gun to be
used for &f bedhyedigentihe pdyaBpingdaechanigy@s . The end plate 16 is formed with two open slots

17, 18 which include circular guide openings 19, 20. The openings 19, 20 are spaced to
correspond to the spacing of rods 11 and 12 and open into slots 17, 18. The rods 11, 12 are
releasably retained within the openings 19, 20 by a resilient snap action and can be released
30 therefrom. The snap-in retention of the rods 11, 12 in the openings 19, 20 can be achieved

) by lateral flexing of the rods 11, 12 by passage along the opposed lateral edges of the end



The foregoing describes only one enbodi nent of this invention and

- nodi fications can 20 be nmade wi t hout departing fromthe scope of the

i nvention. Throughout this specification and clains which foll ko,B K| 2885

. the context requires otherwi se, the word "conprise” , and variations such
as "conprises" or "conprising" , will be understood to inpl he 1 usi on
of a stat eéf’%P(-”éa“ér or group of integers or steps but not Z%Ci/ﬁggdé@g#usion
of any other integer or group of integers. 18J UI 2003 W 00l 31361 -6
CLAIMs: PCT/ A U99/00923 1. A manual | ysoperable cartridge dispensing gun for
cartridges of the kind containing two conponents, said gun including a bed
to captively retain the cartridge, a manually operable drive assenbly to
advance i nner_ and o%er‘ .co&ceagir',call arranged pi ston pushers agai nst

cor r espondiAiigl OpthestpAees heiph ey iyagant as Husuated alisrnatiyely snamyrefsatiopcan

di mensi on Aghst | ' j S1.on. i :
cartri dgegé;%%l?ﬁvgglat&dl ng gac&é%?"%wg%féﬁ ﬁﬁéé ?lghglé%gﬁn%e;@ggﬁ ttla’ P}héﬁnl ﬁenié)rgk%ilqgt on
pusher of tha operisgs O, 1POnyithadéans. uSke adsérhblgeontphicing Pusdr Pasket 5ar&drtirandge
having a first conponent_ratio, sajid inner piston pusher being selectively
r econf i guAtsiftoanecyng Piate bhip, be saQveHiTom;thfoiyt b firy remewing kpab dg, fisengagiBE st on

o 2 o2 ool HR 93 And RAORG: SGIPANSH rdrf U pcling€19190. 2GAH iOdlihg 2 1

1, wheréinthe inner a r-pi ston pus on pusher assenbly

driven byrenfiwed) theeguasksrbbivigletpnshermand gdars bons@USIEB st@dasBsidglel dosiponent
di mensi on being forned by a first pusher elenment renovably nounted in the
assenbl y eastridgesyi & iy ©dsrfoteguhatwhsa theorodh é1 s B angdocked anithinithediperings 89, 2GB. A

gun according tq.claim? rein.t first . pusher elenment is nmounted on
the end pdrY g{)ena%(lﬁ loaﬁ%eé%g}?ygg%htgqmmfye%hln P85 econd di mensi on wher eby
upon renoval of the first pusher elenent the end portion of the second
pusher elenent then fornms the inner piston pusher. 4. A gun according to

cl ai m 30 wher elnrthe hernfal cenfigyratine wih| hothepiston pusiereh detid yn placmthe gruo pravides end

t] t.h h _ 5. A ding to claim3
Cr e m 4, ngrarRTd B EEREon L s b sAER AR ERT mireta HoW e oo
ext endi NOaYip b katabveadr r¥cofighle@isssp@ner 4 alidws tbMBe 288 @mgé ?tglgﬁy %a%/&@& fore to

drive the piSton pusher assenbly by interaction with sai A gun
accor di nguseovitmiooreenponerg|cartridges of difsrenphempoment rasiopuerein gthertwordp diffesent| s

A O G RPBS e CHb it SRl 5 Ferha! e i G 88 Wl
15 single component cartridges. This adaptability of the cartridge gun of the present invention
provides a significant advantage of allowing a single cartridge gun to be used for a range of

different cartridges.

The foregoing describes only one embodiment of this invention and modifications can

20 be made without departing from the scope of the invention.

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

25 the exclusion of any other integer or group of integers.



conponent cartridge. PCTIA U99/00923 7. A gun according to claimb5, wherein
"the outer piston pusher is nounted by further rods extending parallel to
the first rod and operatively connected thereto so that drivingqefjyhgl
.first rod by the drive assenbly also drives the further rods, the outer

pi ston pushgio ARsseyhe further rods form ng a sub-assenbly V\:h],@rF/Ab%OOgm
renovabl e fromthe pusher assenbly to convert the pusher assenbly Tj use

with a single conponent cartridge. 8. A gun according to cIa|n17 mherein
the first rod and the further rods areénounted for |ongitudinal inding
novenent in a guide nenber formed at a rear end portion of the bed. 9. A
gun according to claim8, wherein the further rods are rel easably retained
in the guigeafggher by a snap-in action. 10. A gun according to any one of
clainms 7 to‘@ mhereln the further rods are rel easably connected to the
first rod by a connecting nenber at rear end portions of the first rod and
the further rods. .Ayh2. Ay! . Af. ASHF, Af 2

A& . A3N+11Jp. @/maﬂsaa?}mnﬁr%P“fz&t%]dcga]désaf%]gca]lbfa] eayridasscef|thakiod reripin R P ca)

orarcar Lo biha SICAE AR N Srelsa ol et e ol Faib Bt

a] ca] ca] cdfive] Rednssly aa] vaiddsSmner and outer'concentrically arranged piston pushers against
SIT"K"#: $$$%N o0& ' ' ' }xsnl d Z ca] cgi calJcalca]calca ],ca] caj ca] caJ ca] ca] ca] ca] c
a] ca] ca] c &puaspoaping) Rislopa]ie tilegaheaguten pisjonajushar bemg imapsioned to, bgar "/ 2

| ca) cal caP €A ApHLye ﬁﬂg?%é] ok EabeRl AT aba e A Thieg) cokenbsalg) o7
21 * 22331 34¢ 4e4nhheHios bt maei pludh pabiealoralfid] sidensihh #raak satcal tabcabeabeal

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca+: | JIf H $L10%& () - @*
109&' () - 31@@'&1@)‘: havingo& ' f{ryt- c_mmr(e Nt IYR’ §aid iB1Iopisten (Pushep beikg #elodvely -

3#109& 3 @ 109%& ( % 1

109%& () - Y3 12&‘3%%0%4 (5‘}“&95 )7@0 (‘ﬁm%i‘b‘%/«%"(‘]sg 1"6@‘%"( nnerRigHR 9f 2 GHIE8S: ()
- y$10%&! (}, B E SAGIEO A AN, () - Y33A@ 100 () - y2$100& ()- ,/ 100%& ()-
-, #109& ()- ¥, #10%& ()- bC&* $10%E#S10%& ()-| 109%& () -y10%& ()-3940%& ()- 10
10 10F<: 10%& () - YA?bC&* $10% 10%& ()- L vy$109& () -! vy$109& () - F1O0%& () -

109& S,10%&' ( # 10‘V 0%&
10%&( % ) - §+109& %‘j“ ﬁ%&t’{%é}g%? fravm %m( &.& [lmtgs,ag&er&ﬁ%l pushers form a piston

$10%& ()- égﬁ@%@eﬁbiﬁ&%ﬂ) h@hrﬁ@iﬁg&x{@ )thé”nﬁer iston usher of said first dimension
109 () - 310%&K ()-+bC&* $10% 10%&' () - yl1l0%&' ( % -@10%&' ()- 10 10
10FY=#10%&Reing- fdrdred ByCa* ﬁﬂ.@%@@ﬁ@ Ql)ememomc(\bably mounted m the assembly to permit

reconfiguration to the second, reduced, dimension.

3. A gun according to claim 2, wherein the first pusher element is mounted on the end
portion of a second pusher element of said second dimension whereby upon removal of the
first pusher element the end portion of the second pusher element then forms the inner piston

pusher.

4. A gun according to claim 3, wherein the first pusher element is threadedly mounted

on the end portion of the second pusher element.

5. A gun according to claim 3 or claim 4, wherein the second pusher element is in the
form of a first rod extending longitudinally of the gun and said drive assembly is operative

to drive the piston pusher assembly by interaction with said rod.

6. A gun according to any one of claims 2 to 5, wherein the outer piston pusher is

removable from the pusher assembly to enable the gun to be converted for use with a single
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8. A gun according to claim 7, wherein the first rod and the further rods are mounted for

longitudinal sliding movement in a guide member formed at a rear end portion of the bed.

9. A gun according to claim 8, wherein the further rods are releasably retained in the

guide member by a snap-in action.

10. A gun according to any one of claims 7 to 9, wherein the further rods are releasably
connected to the first rod by a connecting member at rear end portions of the first rod and the

further rods.



