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PCT/ AU99/ 034035638 . PEYERUABABED TOOLS
ThHe "present invention relates to power actuated tools and nore particularly
to . explosively actuated tools for driving a fastener such as a pin into
a substrate such as concrete 5 or_steel. Expl osi vel y
actuated tools for driving a fastenkr such as a pin into a substrate such
as concrete or steel conventionally conprise a driving piston which is
driven forwardly al ong the barrel of the tool upon detonation of an

expl osive charge to drive i ROWVERAGIATERFOQLS 0 fastener within the
forward end of the barrel. After the firing stroke has been conpleted, the
driving piston is within the forward end of the barrel and appropriate
action nust béheapresent mventxonnelms té Ipewer sihotedi todle and meae ppmisuiulmily)m Wi t hin

t he barrel eparat.i r. the next d IS may be
achi eved BploRvEk ARG AL fr Higog Ferserih a7 POIRP HEPRGE B AR 3
resetti Boor steel.t he pi ston Whl ch is widely used in practice involves the

operator drawing the barrel forwardly 15 fromthe housing of the tool while
the piston is restrained so that the piston lies wthin a rear part of

the barrel whiggBokiSerf Q&fbtéa%d'lsaﬁf &Qv%‘t’éﬁ%dr e subfea pifd frfto § ibstBAL'SH

Qs
There have been® proposals for auto sem -automatic resetting of the
pi ston. concr@eer stsrclrcopvanpway cmmpmb wdsving cpxsumevlnrth i haveafplmslly/ﬁoqgas

generate firl ve 2 back . nt s rear

oo 1§ on iy Prrsl o thauehf SapbaioR b ¥ iptostid Enes LB RS i v | ead
t 0} saf ¢0 Yagunebwithin tteForwan! il of the Garedl. ARer thefifSsiroRe 198 Bech Gorfpleted, tﬂ@en return
n‘éc hani s rT&nvmg piston is within the forward end of the barrel and appropriate action must be taken to

reset the piston into a rear position within the barrel in preparation for the next driving stroke.
This rhay be achieved by a manual action by the operator. One method of manually resetting
the piston which is widely used in practice involves the operator drawing the barrel forwardly

15 from the housing of the tool while the piston is restrained so that the piston lies within a rear
part of the barrel which is then retracted manually back into the housing.

There have been proposals for automatic or semi-automatic resetting of the piston.

One such proposal involves the use of the explosive gas generated on firing the tool to drive

20 the piston back into its rear position within the barrel after firing. Such a system can however
lead to safety problems as the ductiné of the explosive gas to a piston return mechanism can
result in accumulation of unburnt explosive powder within the mechanism. Further, the
problem arising from unburnt residues may be compounded if the tool is not used shortly after
resetting of the piston and is subject to rough handling or vibration, for example by being

25 transported on the floor of a truck whereby the previously reset piston can move out of its
predetermined rear position leading to loss of power and possible generation of increasing

amounts of unburnt residue at the next firing action.
Explosively actuated fastener driving tools of the type to which the present invention

30 relates conventionally comprise a safety mechanism whereby to fire the tool the firing

mechanism must be cocked by pushing the forward end of the barrel against the substrate, this
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result, tn accunulation of unburnt explosive powder w thin the mechani sm
Fur't her, t#@ go3s63sPr obl em ari sing from unburnt residues peaaussoiemnpounded i f
the tool is not used shortly after resetting of the piston and is

subj ect to rough handling or vibration, for exanple by being 25 transported
on the floor of a truck whereby the previously reset piston can nove out of
Its predeterm ned rear positioh“feading to | oss of power and possible
generation of increasing anounts of unburnt residue at the next firing
acti on. sively actuated fastener,drivingptools‘of t he

. Expl o : 1 .
type to WRISig thebarss) E’sfé&%“ fheough ailigited distapgenta dhechousing of e to] 3ndtbispr i se a
safety neehani r ' Ik LS must be
cocked by pg@ﬁft’%\%}ﬁ’eg&%ﬁ%\g? i%rﬁgh%b?esﬁfﬁ@hgg?xr%é dl'aggig rﬁ%f%ty?%gﬁ%%ggl?‘r ate, this
-2 - designaditoi enspre that thatoclehn omdy beefiredint itstdpemativphpositibi piessed aghirst thace i nt o
t he housi of t tool and t.his . _novenent .. i rn,. cqocks the tool and
enabl es ﬂ’rlgvﬁﬁuﬁllf}ﬁ? ?@P%B‘F&‘“I‘ﬂ? LESpORsING 9 %EWH?’E#HE%%MM W'@'ﬂ%ﬁ’ﬁr’i‘éﬁ to ensure
that t e nbsg is ¥ell kAdbwn P& sé to' thsbeiskilléd i tHP R AThy freR@Finvéntion RilRES@E agai nst
t he substrate and the cocki ng nechani smresponsive to the retraction of

the bar r &flatije mpivemens betige the basrehgnddionying whigpecuis iigp thedmrrelds prsssefiose
skilled Liydding sﬂfsﬁate o @oogfnﬁ afsh ?ohéffé&er@&lt\ﬂj\ﬁ iogf]ﬂc gisﬁﬁsintb\tfﬁ rear P%s'iétﬂgat | ve

novenent between the barr and housi ng ccurs en arrel is
pressed agai nst the substrate on cocking also to effect resetting of

nvent i on t e otk B B it pere it wavides ansuel ¥R R o rbng P oo

\, 10 a fastener into a substrate such as steel or concrete, said tool comprising a housing, a barrel

mounted within the housing, and a piston displaceable within the barre] upon firing of the tool
to drive a fastener from the forward end of the barrel into the substrate, at least a forward end
of the barrel being mounted for axial movement relative to the housing whereby firing of the
tool requires the forward end of the barrel to be pressed against the substrate to cause
15 retraction of the forward end of the barrel relative to the tool housing, said tool further
comprising piston resetting means responsive to retraction of the forward end of the barrel
relative to the tool housing prior to firing the tool to cause displacement of the piston

rearwardly relative to the barrel in preparation for that firing.

20 Advantageously, said piston resctting means comprises means engagable with the

piston in its forward position, an energy source charged with energy by the relative

2

displacement of the forward end of the barre] inwardly relative to the housing, and means for
releasing energy stored in said energy source whereby said stored emergy drives the
engagement means rearwardly to thereby drive the piston rearwardly relative to the barrel.
25

In a preferred embodiment the energy source comprises a spring in which potential
energy is stored by the relative displacement between the barrel and housing and said potential
energy is suddenly released to drive the piston rearwardly. Preferably the spring is a coil
spring although other forms of spfing such as an elastomeric spring or gas spring may

30 alternatively be used.
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10 a fastener into a substrate such as steel or concrete, said tool

conpri’si ngw'bdagg@g ng, a barrel nounted wi thin the heggkhognoi@nd a piston
di spfaceable wthin the barrel upon firing of the tool to drive a
fastener fromthe forward end of the barrel into the substrate, at |east a
forward end - of the barrel being nmounted for axial novenment relative to
t he housi ng whereby firing of the "°~ tool requires the forward end of the
barrel to be pressed against the substrate to cause 15 retraction of the
forward end of the barrel relative to the tool housing, said tool further
conpri si ng pi 3¢ 8@referses: emhedimeptLthe engagpmeniopgaas t&?P?@‘t“f%F@t"‘?*Wb&f grimide f or war d

end of t Wdesg%ntreléasé ?f]&xé! %» fngehé}gy ikt D o4 ; ea%-d&ﬁno%&n%ﬂt i } ¢ the tool

to cause Iear war ative e barrel

in pr epargﬁppmg xrieamstbhmartfalsnddagmrust @he piston, the gﬁmmayeﬂuumte;easmm pi ston
resetting nmeans co neans en m inits
oo o e PR PEARaent VAR U1 Pt B SR e HOvEER g 1 gPPGE Tt T\ e

di spl acenpméretyfthd MOmérdin\af tHe ﬁﬁtdn PopdlIR fltBier RhrviafIIR TN ¥s fe@inidki poRitib® t he
housi ng, and neans for rel easing energy stored in said energy source
wher eby sigithe barst.ed energy drives the engagenent neans rearwardly to
thereby drive the piston rearwardly relative to the barrel. 25

In a preferred enbodi nent the energy source conprises a spring in which
pot enti al Pecferaly p'isoxstemnéoh tnyark haee previded togetdinstpé piswrrém its batmastn t he

b I d h dt
dr ve t hPoSiiR BroF i ua i fpof 38Rt ion moanCABRP n fsShoBH0 Biholnd & BESCT °
al hhougb pist&efroxhefsmbstpmimagssuedﬁlt@sﬁﬁ@udﬂeﬁ&ﬁ@med@o &Reci ragettiz. gas spring

may 30 alternatively be used.
-3 -

Further according to the invention, there is provided a power actuated tool for driving

a fastener into a substrate such as steel or concrete, said tool comprising a housing, a barrel

mounted within the housing, and a piston displaceable within the barrel upon firing of the tool

15 todrive a fastener from the forward end of the barrel into the substrate, at least a forward end

of the barrel being mounted for axial movement relative to the housing such that cocking of

the tool to effect firing requires the forward end of the barrel to be pressed against the

substrate to cause retraction of the forward end of the barrel relative to the tool housing, said

tool further comprising piston resetting means responsive to cocking of the tool to reset the

20 piston to the rear of the barrel in preparation for the firing, said resetting means comprising

a spring-loaded gripper device cnergised during cocking to grip the piston and thrust the
piston rearwardly.

Still further according to the invention, there is provided a power actuated tool for

25 driving a fastener such as a pin into 2 substrate such as steel or concrete, said tool comprising

a driving piston which is driven forwardly within a batrel of the tool upon ﬁring, and means

for automatically resetting the piston to the rear of the barrel in response to cocking of the tool
prior to the subsequent firing.

30 An embodiment of the invention will now be descﬁbed, by way of example only, with

reference to the accompanying drawings in which:-
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In a préferred enbodi nent the engagenent neans is operative to releasably
gri-p the wodissé:9n and sudden rel ease of the spring enecyyuimp@arts a
certain rearwards novenent to the gripping nmeans to inpart a sudden
thrust to the piston, the gripping neans then releasing from gri ppi ng
engagenent with the piston at the end of rearwards novenent of the gripping
nmeans 5 whereby t he nonent um of the pi ston propels it further rearwardly
into its rearnost position in the barrel. Preferably

pi ston retentign neans are provided to retain the ston aﬁés r ear nost
’|

position prior ’B%‘eflllsrﬂlﬁ’g‘ﬂ“%‘ﬂéalf‘@BWShg‘&mglsqh@f‘%ﬁqyéli‘i’ PR esponse
to reboun t of the
sudden i h?f ﬂ{exhiég&éf a?c%!ce{g%lflé éebggx’{mﬁc (vﬂﬁ%%?éférreﬁ%ﬁibivdlﬂ@nt%? tHa eliriv%gﬂéﬂélor Ging to
t he i nventliecomporeatsdeing sipvonin deat rest pmnhmnafoitmgeﬁtmgcnﬁ theftml dri ving a

housi ng, & barFBie 11 & Rt A TR o puf ot R o Bpels ulifioc BT 2 onbl o

Wi t hi n tshgfdaakdoglantipon firing of the tool 15 to drive a fastener fromthe
forward end of the barrel intq the substrate, ~at_ |least a forwar

the barrel belﬂﬁuﬁ‘?@t}ﬁtaéﬂcmélsmﬂlﬁf@IFI&%Géﬁﬁﬁﬁh"Wé‘}ga{P‘? W‘WBef’fsrPé |°gg such

that cockbigigfyim te piln ﬁe@nFeE{}?rﬁ&thE'rédr@ﬁh&ﬁMah%ﬁ the forward end of
t he barre be press substrate to cause retraction of
t he forvvard end of the barrel relative to the tool housing, said t ool

furth i t ki t he tool
o reset the FepreepivDfe; fi%el Ml "R EIBL I Uiel BakRE2 0 &6 1 T, O
fi r) ng, IOSa:tpcbswe@eicmam tovk fiisa 20084 waicm@ mounted farfaxiahdisplavamest vgthumler deV| ce

energi sed, duri cocki_n on and .t hrust fthe
rear \?var dl 1}/"“5‘“3%%“”““ a fm%’“@tl?qgﬂt“’gﬁ? gﬁ@g in, Eleltedt g aﬁ&“ﬂ?@“‘f”h%ﬂ’f’}”gﬁn there is

provi ded Fng@"amﬁ@hddﬁh&l%ntc@él&ngf\ﬂ{cn%ﬁ tﬂfWaYd&ﬂo@ﬂfe%ﬁiraﬂﬁE pi%wéhag’aﬁns{i pininto
a substrate such as steel concrete, said tool conpri a _driving

pi st on whthe subistate;as nreﬂowslyrdmm Thie oarrel 4ds formaedgronpy frpﬁémtrelcnartdﬁ@ndf iring,
and 1Means, rear pdrfl] Q:‘dhﬁ”mé WMP&@%@&%&S@M@O m&l@%&@ ih BfisdnS@nief t he

barrel in resp ons to coc rior to the subsequent
firing.l5 the housmg 2. The barrel 4 is urged into its forward posmon relative to the housing 2 by a

. spring (not shown) and retraction of the forward end of the barrel 4 into the housing 2 on

- cocking is against the bias of that spring. Other components of the tool such as the cocking
and trigger mechanism and the charge chamber formed at the rear end of the barrel when in

its rear position are conventional and are not shown in the present drawings. The barrel 4

20 contains a piston 6 which is driven by detonation of the explosive charge from a rear position
within the batrel 4 to a forward posﬁon in order to drive into the substrate a fastener within

ot

the forward end of the barrel 4 as is conventional.

In accordance with the preferred embodiment of the present invention, the barrel 4

25 houses within its forward end a piston return and retention mechanism 10 comprising a main
body 12 mounted for axial movement within an enlarged cﬁamber 13 formed between the
front and rear parts of the barrel 4. The main body 12 has an internal bore aligned with the
axis of the barrel 4 and of a diameter corresponding to that of the front batrel part 4a whereby

the forward end of the piston 6 can extend through the body 12 into the front barrel part 4a.

30 The body 12 carries at its rear end a gripping clutch comprising a sleeve 14 with a conical

inner surface 14a which co-operates with balls 16 radially movable and held captive within
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30 - An enbodi ment of the invention will now be described, by way of
exanpl e 6n|x¥oodﬂskﬁ reference to the acconmpanying dr gprngRebigesVhi ch: -
Fi

-4- gure 1 is a longitudinal section showi ng schematically
t he housi ng, barrel, and piston of an explosively actuated tool in
accordance with a preferred enbodi nent of the invention, t he conponents

bei ng shown in an at rest condition3Follow ng firi ng of the tool; .
Figure 2 is a section simlar to Figure 1 but show ng the conmponents during
cocking 5 of the tool; and Figure 3 is a section simlar to

Fi gure 1 asdialpassagesgn thecreaopaptorfdin bodsitl 2 twhereby thedfalls 16 canomigagegherbutdy t he

i st hay] res i.nto,t rear .e f the barrel; The
Do e BEGE RSl AL b R 12 B leb B bt e b e 19
expl osi vellg farkiahineveniefDielatitéithareRAIvELd reétritd 8tance, THR#ALB atoBe 0.8 ¥ind! _
di spl acenent wthin the housi ng between a forward position as shown in

Fi gure 4 Xharely reasvards giovemant akthg)s }nrelative toj theipedy 12 eauses Sntalgstiﬂnedt ﬁn
; ; A
cocki ng svB&Red s éoﬂfcgas& &da thd %’Q ﬁ:ﬂlﬁqk 6 hs lfr% tlﬂé &ﬁﬁeig I fygﬁrﬁ'gdlyr o

substrate as previou escri be e barrel orne _ nt
barrel painto tght gripping engagemeat withathe part pithe pidton 6timeontactthpawitls. hids e

bar el 4 oo faheh Wi SR ratsBiof aiinup ey ot Bty 2 by a
spring (natrfasdbardbesaincurge the dallsi 16 int® brippig chgipvidnt iR the plstoh5e Thateak 4 into
the housi Pgis %nl?er& by a coiled tension spring 20 to a bracket 21 formed on the body of the rear barrel
) 10 part 4b further towards its rear end. In the "at rest" condition of Figure 1 the spring 20 is not
under tension and the sleeve 14 is in its forwardmost position relative to the body 12.

The tool housing 2 carries a locking catch 24 which is spring-biased to extend through

a longitudinal slot 25 in the front barrel part 4a into the chamber 13 so as to interact with the

15 body 12. Considering now the configuration as shown in Figure 1 in which the barrel 4 is
in its extended position prior to cocking and the piston 6 is in its forwardmost position
assumed at the end of the previous firing stroke, the rear face of the body 12 is located
forwardly of the spring-loaded catch 24 and the tension spring 20 is in a relaxed condition.
When the tool is being cocked by pressing the forward end of the barrel 4 against the substrate

20 in preparation for the next firing, the barrel 4 retracts into the housing 2 (Figure 2) but the
body 12 and associated gripping clu@ are not displaced axially relative to the housing 2 due

to the constraint imposed by the spring-loaded catch 24 and, accordingly, the barrel 4

N

displaces relative to the body 12, this displacement being provided for by the size of the
chamber 13 in the forward end portion of the barrel 4. This displacement between the barrel

25 4 and body 12 results in tensioning of the spring 20 the rear end of which is attached to the
barrel 4 whereby also the gripping balls 16 grip tightly onto the part of the piston 6 within the
body 12 due to the interaction of the balls 16 with the conical surface 14a; of course at this
stage the piston 6 is not displaced rearwardly as the body 12 and associated gripping clutch
are restrained against movement by the catch 24.

30

As the barrel 4 reaches the innermost limit of its retraction into the housing 2 on
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cocking'is against the bias of that spring. O her conponents of the tool
such as {hey§apsing and trigger nechani smand the chergessmip@nber forned
at the rear end of the barrel when in its rear position are
conventional and are not shown in the present drawi ngs. The barrel 4 20
contains a piston 6 which is driven by detonation of the explosive charge
froma rear position within the®barrel 4 to a forward position in order
to drive into the substrate a fastener within the forward end of the
barrel 4-as_js conventional . . . In accordance with the preferred
enbodi menfocking aRkhgeRsiomPringrstchesits maxismgHesding, arejesseprmbesinghe its
forward e [ | ' RLCy a main
body 12 mouieh 75 SREEREID RuBBlifth AR dal idtas B BikE? o gl © 10
bet ween t értch 24 dxtands engages aearrespending rafp (e shpssm) e thé catdin24 areli misésatly 12 has

i nt | . Janed with the .  axi t 4 f .a di amet
cor r esponthisig i i Phn e eotepeifiot it bt et e S onredd ool oo o
end of thg ﬂidsgfripgin% clh wilkbedislvil ApialyGearviralyadin thebdri! chainber f3rsythe bar r el

(0]

part 4a. 30 The Jy, 12 carries at its rear end a gripping clutch
conpri si nfpree stored wathinghe,fepsion;speipg 20.a Pue to the gripningacfipm exerted; betwprndthe

co- oper at ] I ; disgal o ! L bl N

5. OPer o Bty e 16 3 Bloh B, P pokon EUMENRE e PRI ERRREI RN | e

bal | s 16 When tabedyd2tandassesiatad gripping elutcl mechanidm islireityraarmoss podifivn withét on 6

W thin t Th l eev 4.15,munt ed b . 2 for axial
novenent mr%%fb‘g?li%\?éﬁ’r%ﬁ §?%“°83’é’ﬁg§° '{fglb Faﬁaé%im&f Qﬁ%%ﬁoéiyq?ﬁgaﬁ?s!i%%@@ about 0.5
m’ﬁ) 10 fabeofihy reae barvdl pals 4 i(Ree Figard 3)afie teifonsspany 20 id4n fteteliked/statt and he body

12" causes_interaction . between its conical,  surface 14a and the balls 16
so as to %‘Sﬂ‘é“’ s3xip) dispipgemey W??@ﬁ\ﬁﬁ’t"dﬁ?“d body 12 will release the gripping

constraint imposed by the balls 16 on the piston 6 whereby the momentum already imparted

()

to the piston 6 will drive the piston 6 further rearwardly relative to the body 12 and gripping
clutch which are now stationary, into its rear position within the rear barrel part 4b as shown

15 in Figure 3 in preparation for firing. In the rearmost position of the body 12 the rear end of
the sleeve 14 fits over the forward end of the rear barrel part 4b as shown.

When, after firing, the forward end of the barrel 4 is removed from the substrate, the

barrel 4 will, under its spring bias return to its forward extended position relative to the

20 housing 2. As the barrel 4 advances forwardly relative to the housing 2, the body 12 and
gripping clutch are also moved forwérdly, the spring-loaded catch 24 being retained in the

o

raised, released, position by interaction with the body 12 until, in the forward position of the
barrel 4 and body 12, the configuration illustrated in Figure 1 is again assumed.

25 At its forward end the body 12 also carries gripping pads 30 which are subject to the
action of a conical spring 32 which urges the pads 30 radially inwa}dly into relatively light
engagement with the piston 6. The pads 30 are mounted for slight axial movement relative
to the spring 32 in the body 12 whereby rearwards movement of the piston 6 relative to the
body 12 as occurs during resetting of the piston 6 draws the pads slightly rearwardly within

30 thé body 12 and the pads 30 exert almost no drag on the piston 6. However upon forwards
movement of the piston 6 relative to the body 12, the pads 30 are displaced forwardly relative
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into tight gripping engagenent with the part of the piston 6 in contact

t her ewi't h. woloohssag © be noted that when the sl eeve pgdyiGooloivetts

f or war drost position relative to the body 12 its conical surface 1l4a
does not urge the balls 16 into gripping engagenent with the piston 6. The
sl eeve " 14 is linked by a coiled tension spring 20 to a bracket 21
formed on the body of the rear bartlel 10 part 4b further towards its rear
end. In the "at rest"” condition of Figure 1 the spring 20 is not under
tension and the sleeve 14 is in its forwardnost position relative to the
body 12. to the conical spring 32 ppdthersby exet samndrag ou themistan G Theokstraiingaction 24 whi ch

par 7 o1 part e EpE 36 Bl B g e AR egbofty vt 00, 0

Consi der mfghenpmonme tieombmentum tiinparted o SHeopiston 6 chiisgs/ R piston 6 whirébouidre barr el

4 is s xt ended position prior to cocking and the piston 6 is in
its for Fsingaggment withthe reapend of therhoreindhe teas bagrel,pat 4, dr thag i ng
stroke,s teban man%mm@;mamcwme%%mh% vémaﬁeﬂn%ccurs oxﬁreﬁaﬁmﬂlsnfﬁeiemt he
spring-1loaded catch 24 and the tension spring 20 is in rel axed condition.

When t he t@ ¢ausejthe mdsmg) togrie snffisientlyconta the pisten 6d¢wanvdnteﬁﬂdh@ff0t\’md8bar rel 4

Ot ot s AU 6 Bat o' e bRl g oogh B e bbr B sobpBe 00 21 e

gri ppi ng nuivemnert oﬁthe pistin Gowviblzigaio eshsexonad gripping Ipadssutebétmdnhlsc padsIsd mgl 2 due

to the constr | ed_ by the pri -1 Qaded catch. 24 and, accordingly,

t he barr@f% &) t ccfl @Bﬁoi%?f¥e1"a?ﬁ g’%tlﬁas g&d’}ﬂfﬁe cl’?ﬂnéqm&?eéﬁ’f’lﬁc‘@nent bei ng
provi ded negitgiBly iri bonpatison with ihb&metm cxiéFg’j/fﬁIQhe istoh And therefdpé ﬁféfcdwﬁrlfi portion
of "the barre Jhi s, di spl acenent between the barrel 25 4 and body 12
results |Ht“f"t¥1§‘?8‘ltﬂ‘?1ﬁ‘°6fn fEuBHPONEr fdhathel rear end of which is attached to
t he barrel 4 whereby also the gripping balls 16 grip tightly onto the
part of the piston 6 within the body 12 due to the interaction of the
balI's 16 wi t hWithéheqistanaesetting systemedesetibed e pision issesehautanisitically on cedkinge t he

pi ston 6 h S ed gripping

Ol ut o, 20 o s £haPORES IR dhiol 1 Al SA0° B 9T B e B3RA TP R
As t helSopistoalis in itecociecisrearmost positiomus firihg. rrItﬁs ﬂio tothe noted KAt thisaeseitiiigo t he

housi ng gctﬂ)ﬂ doces not consume any of the available energy which will be generated on firing and

hence will not reduce the effective power of the tool. Also it does not rely on the use of
combustion gases generated on firing and hence does not face the problems previously
discussed concerning possibly dangerous build-up of unburnt residue. Although the pressure

20 applied to the tool by the operator on cocking will be greater than that applied in a
corresponding tool without the reseﬁiﬁg mechanism, for safety reasons the cocking pressure
is itself quite substantial and the additional pressure needed with this tool also to effect
resetting would barely be noticeable.

N

25 The embodiment has been described by way of example only and modifications are
possible within 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
30 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.
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- 6- o cocking and the tension spring 20 reaches its maxi mum | oadi ng, a
rel ease MeghRpsids t he form of a ranp 26 (see Fi gurectljusperofed wit hin
the axial slot 25 in the barrel 4 through which the catch 24 extends
engages a corresponding ranp (not shown) on the catch 24 and raises the
catch 24 out of its restraining engagenent with the rear face of the body
12 whereby the body 5 12 and gripﬁ)i ng clutch will be drawn rapidly
rearwardly within the barrel chanmber 13 by the force stored within the
tension spring 20. Due to the gripping action exerted between the

gri ppi ng BhAIMS:#6 and piston 6, the piston 6 will |ikew se be rapidly
projected rearwardly. When the body 12 and associ ated gripping clutch
mechanismis in its rearnost position within t he chanber 13, this
position bei NGA pebernedatél/tosirfondyivingnat fastdnert i alsolsiratd Bnch gmstees br ¢dnerefe; ont 10
face of the rear barrel a,rt ee Figure t he tension ing.20 is in
its rel axgéfltg?lé‘f”é‘l”aﬂ’égah s1ag, |3th’ﬁ‘§§i W@%&’%’aﬁ’“’&g éé’@mag ] en the

sl eeve 14yan madsteipoiting éﬂ&aa%amawwmmefoﬁmw@mbdrfzposed by
the balls 16 on the pi ston 6 whereby the nonmentum al ready inparted to
the pi st oimtesthpishbstraie; stdleashe frwandcand ©f therbarrel beingamanated Ifgr axial movereent o t he

body 12 t r ' rear
pos! 1 on TR 8 Miksing et e 4P1 WopPleu P e TP o e AEA 8 b
preparati pmsséd)xgafnstrthmbstﬂam td bemse reasctiom Of MrWard)endwE ﬂierbmdi mlgxiv&ﬂ» thdhe rear
end of t.he sl eeve %u its over the forward end of ? g a;rel part
4b as shoffL housing, said too “h°WPé‘PPf‘S’£$ P@P“F?SFE“H%““’%"H(S“P%‘}%\V/& YrEEAGOBPT ¢ he
banrel 4 g féraRVER JfIRTbArRE rélative itd e ool thogsing priddad Fifk %ﬁle\M)dl o cangeler its
SpHI ng bias return to its forward extended posjtion relative to the 20

housi ng displacemert of thepistongezryprhicrelatiye,ios barspl ingreparatien fop hah@ringousi ng 2,
the body 12 and gripping clutch are also noved forwardly, the
spring-loaded catch 24 being retained in the rai sed, released, position
by interabti ol ol hccotdingtodiaim 4, wherein saxdrpxamere$e@mamn§)mpnsqsnnw t he

barrel 4 &@angﬁqylmjtﬂe pistdf iff A Folth PhsieRi, heh brtdSdy"sBErEE cablelr Wit ffer&y by again

assuned.
the relative displacement of the forward end of the barrel inwardly relative to the housing, and

means for releasing energy stored in said energy source whereby said stored energy drives

the engagement means rearwardly to thereby drive the piston rearwardly relative to the barrel.

3. A tool according to claim 2, wherein the energy source comprises a spring in which
potential energy is stored by the relative displacement between the barrel and housing, said
potential energy being suddenly released to drive the engagement means.

.\M;.-

4, A tootl according to claim 3, wherein the spring is a coil spring, an elastomeric spring

or a gas spring,

5. A tool according to any one of claims 2 to 4, wherein the engagement means
comprises gripping means operative to releasably grip the piston, and release of the stored
energy imparts a limited rearwards movement to the gripping means to impart a sudden thrust
to the piston, the gripping means releasing from its gripping engagement with the piston at
the end of rearwards movement of the gripping means whereby the momentum of the piston

propels it further rearwardly into its rearmost position in the barrel.

||II|IIl Illlll IIIlI IIIlI | llll
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25 ot its forward end the body 12 also carries grlpplng pads 30 which

are SubJéC ﬁﬁ%@@ action of a conical spring 32 wm §ﬁ f37 t he pads
30 radlaII&KI ly into relatively |ight engagemnen mnth t%e pi ston
6. The pads 30 are nounted for slight axial novenment relative to the
spring 32:in the body 12 whereby rearwards novenent of the piston 6
relative to the body 12 as occugs during resetting of the piston 6
draws the pads slightly rearwardly within 30 the body 12 and the pads 30
exert alnost no drag on the piston 6. However upon forwards novenent of

the pistos. 6 T4&ltedli aortifg td'enyoRidYof bims N §E e’ QoMpAsinl ﬁ%@?&@huwwd' y

relative
to the coFieats opsisblery refpinatheipision i iy reagmest pesilinn pticado firing K tpols said 6 The

i oot 11 PR e acting i e iboly 8018 BB 2 6 omibekBFC,) 6. e

nmoment um fuﬂpumgeekettmgi he piston 6 causes the piston 6 to rebound

forwardly after engagenment with the rear end of the bore in the rear barrel
part 4b; in that 5 event the slight forwards novenent of the piston
6 which then ofGodiSacediding e LRt 125 whidfeld fh@MAbagement means béingr ? buci}? pads 30
to grip sufficiently onto the piston 6 to Fevent further” torwar

novenent BYroupdingithg @ﬁtoﬂ nd| haywigngripping omerdbersiwhichuarh thmstf intd grippibg t ool |

the for n.cause _.sSome

gri ppi n‘é"a% g SeglglrlteWI : heferaetg %@@aﬂ r% n?e'a s@rfawe o% th?igcﬁg Hp(gx re aﬁ:gon

ret ar dat i efithef forveed endpxﬁstedbaﬂngl atideaxqbarmgyaﬂumotdpﬁses aeprlingtliﬁiﬁéd&ﬂﬂié%ow 'l be 10

negl i gi bl an ht i netic,e t he pi ston,_ and
t her efor e d ALY a?%P%F'&sbeY retthciGn OP&?/ F°r“f’ff3l°¥"§/°ﬁg WWQS(‘}H rgising REs3 ¢ put
power of sphﬂg Whﬂi thc body is retained relative to th8oblhdufifig B Felcashble@aeh e, Syt em

descri bed tﬁ(lamg ton is reset automatically on, cocking
ns being releasable in response to continuing retraction movement of the barrel into

the housing whereby the body of the engagement means is driven rearwardly in the housing
by the spring energy to impart a rearwards thrust to the piston as a result of the engagement
between the gripping members and the piston.

8. A tool according to claim 7, wherein the body of the engagement means is mounted
for limited rearwards axial movement within the housing, the arrangement being such that at
a rear limit position of the body within the housing the thrust applied to the piston causes the
piston to travel further rearwardly with the gripping members releasing from gripping
engagement with the piston in response to rearwards movement of the piston relative to the
body.

[y

9, A tool according to claim 7 or claim 8, wherein the releasable catch means is released
by co-operation with a release member movable with the barrel.

10. A tool according to any one of claims 1 to 5, or 7 to 9, further comprising means
responsive to forwards movement of the piston within the barrel to apply a light gripping’
force to the piston so as substantially to minimise rebound movement of the piston from its

rearmost position after resetting.

AR
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and as this action occurs inmediately prior to firing of the tool it wll
be.’ensur éd v%j&;s &Qe 15 piston is in its correct reapiapdy@@si tion on
firing. It Fsoto be noted that this resetting action does not
consunme any of the avail abl e energy which will be generated on firing and
hence wi I |I" not reduce the effective power of the tool. Also it does not
rely on the use of conbustllon gases generated on firing and hence
does not face the probl ens previously di scussed concerni ng

possi bl y dangerous buil d-up of unburnt residue. Al though the pressure

20 appl i edlt o Alpewtrcmtuaiey tdohfor dqiéngafastexmnimm:substgtamm asisteeigr @amopete,t han t hat

FoP'efer o osconerine B A Al o 5 e e "
subst ant i @ikt Ban@1 Godifking Bﬁhe ibbﬂﬁ aﬂvﬁea ﬁﬁ&@?ﬂfoxﬁﬂtﬁéfoﬁm@eﬂd%@fm%ﬁ& to
ef fect resetting woul d barely be noticeabl e. The

enbodi me ntmte.ﬁye byrate; @t least sfarwayd ondyof dite baxzehbeivg wapnjediar awdnwemtl ons are

possi bl e : ghout

Phis. spoct it &b oiaRFthar ol e B Hsuhdli ete ing repires the forw bR BHHETL

ot her wi se pf thé barved tajbc"mesmr agsinit, theosnbistraterto azuse)mraam lof te forwardendgtie or
"conpri si 30 he under st ood I ncl usi.on of a stated

integer o B?réérl cquﬁ"}')ef to H‘Fetﬁ‘g_rblé"“ﬁ 'sﬁa@p@o]bﬁlft?‘ﬁroggjmlxmmg pxst(%éesg%’g B Bn of any

0;[3 her ICE:[AI insivé tokioBlif §Xfthd 106186 Rdsé the piston to the rear of the barrel in preparation for

the ﬁ'ri_ng, said resetting means comprising a spring-loaded gripper device energised during

} cocking to grip the piston and thrust the piston rearwardly.

12. A power actuated tool for driving a fastener such as a pin into a substrate such as steel
or concrete, said tool comprising a driving piston which is driven forwardly within a barrel
of the tool upon firing, and means for automatically resetting the piston to the rear of the

barre} in response to cocking of the tool prior to the subsequent firing.

13. A tool according to claim 12, wherein the reseiting means comprises a spring-loaded
thrust device energised during cocking to thrust the piston rearwardly during cocking.

-
—

L
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1.
st eél
t he ‘housi ng"®
t ool
substrate,-
novenent
forward end of the barrel
retraction of the forward end of
said tool further conprising pist

A’ power actuated tool
or concrete sai d tool
P(p63p pi ston dis
at least a forward end of

to be pressed

to drrve a fastener fromthe foap%rd end of the barrel
e

rel ative to the housing whereby

P

hﬁe_haLEELEﬁeigtive to the tool
regsetifjng weans responsive to

for driving a fastener into a substrate such as
conpri sing a housing,
pl aceabl e within the barrmpqﬂﬁﬂ?P

ed within
1%| ng of the
into the
bei ng nounted for axi al
requires the

a barrel

arrel
iring of the tool
ai nst the substrate to cause

housi ng,

retraction of the forward end of the b relative to the tool housing
prior to firing the tool to cause displiacement of the piston rearwardly
relative to the barrel in preparation ﬁ that firing. 2. A too
according to claim1, wherein said pis rlesetting nmeans conprises means
engagable with the piston inits forwa pﬁsition, an energy source charged
with energy by the relative displacene dfl the forward end of the barrel
inwardly relative to the housing, and ang for releasing energy stored in
sai d energy source whereby said store mgengy drives the engagenment means
rearwardly to thereby drive the pist ¢d rdly relative to the barrel.
3. A tool according to claim 2, e i erfergy source conprises a
spring in which potential energy, sfistofed by{t relative displacenent
between the barrel and housing, Sai ot ettt ergy beig suddenly
reIeased to drive the engageneﬂt ns. 4. A tool acgording to claim
ymereln the spring is a ca& | ssrixg, ah e g{ﬁgeric Saing or a gas
spring. 5. A tool accor t 1OfT chNainms 2 4, wherein the
engagenent nmeans conprises gri ppi ﬁs. atifle to releasably grip the
pi ston, and rel ease of the sto by s gl imted rearwards
movenment to the gripping meansfio den  har st
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to the piston, the gripping neans releasing fromits grippi ng engagenent
with the pighQpsls the end of rearwards novement of the gk QRbpfeEANS
wher eby t he nmonmentum of -t he piston propels it further rearwardly into its
rearmost position in the barrel. 2/3
-9- 6. © A tool according to any er of claims 1 to 5, further
conprising piston retention neans operablle to retain the piston inits
rearnost position prior to firing the tooli, said retention nmeans acting in
response to rebound of the piston fromit$ rearnost position follow ng
resetting. 7. A tool according to claim 2, wherein the engagenent
nmeans conprises a body surrounding the pfiston and having grippi ng nmenbers
which are thrust into gripping engagenent with the piston by interaction
with an inclined surface of the bgdy upoptretraction of the forward end of
the barrel, and said energy source conp E 5 a spritfg linked to the body
and the barrel whereby retraction of t f pf war d egg of the barrel causes
energi sing of said spring when the bo F retain relative to the tool
housi ng by rel easabl e catch neans, sai iCigt ch meafe being releasable in
response to continuing retracti'on nove qt of the barrel into the housing

i

i

4

wher eby the body of the engagenent nea driven rearwardly in the
housing by the spring energy to inpar rlearwards thrust to the piston as
a result of the engagenent between th d pi iy members and the piston.
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8. A‘tool according to claim7, wherein the body of the engagenent neans
i s dount ed wg%ﬁgsgsm' ted rearwards axial movement w thin gheIopeeng, the
arranyenent berng such that at a rear limt position of the body within
the housing the thrust applied to th%%giston causes the piston to travel
further rearwardly with the gripping nbers rel easing fromgripping
engagenent with the piston in response to rearwards novenent of the piston
relative to the body. 9. A tool agcording to claim7 or claim S8,
wherein the rel easable catch neans is refeased by co-operation with a

rel ease nmenber novable with the barrel. 10. A tool according to any one
of clains 1 to 5, or 7 to 9, further conprising means responsive to

f orwards novenent of the.piston within the barrdl to apply a |ight gripping

force to the piston so as substanti all it m ni m se rebound novenent of the
piston fromits rearnost position aftg Jr etting.
- 10- 11. A power actuated tool forjdrjaing a fastener into a substrate
such as steel or concrete, said tool d rd sing a housing, a barrel nounted
wi thin the housing, and a piston displ le within the barrel upon firing
of the tool to drive a fastener from tjf§e jijorward effdl of the barrel
<
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(57) Abstract

., A power actuated tool for driving a fastener such as a pin into a substrate such as steel or concrete comprises a driving piston (6)
which is driven forwardly within the barrel (4) of the tool upon firing and is automatically reset in response to cocking of the tool prior to
the subsequent firing. Resetting of the piston takes place by thrusting the piston (6) rearwardly during cocking by means of a spring-loaded
gripper device (14) energised during cocking.
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