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VEANS The present invention relates to power actuated tools
for driving fasteners into a substrate, and nore particularly to such

tool s whi ch opgrséfizby detonation of an expl osive 5 charge.PCTlAU% 590
Power actuated tools for driving fasteners such as nails or pifs, 1Tnto a-
substrate such as a concrete or steel beam conventionally conprise a
barrel from which the fastener is expel l ed by nmeans of a piston driven
by detonation of an explosive charge. Pgegviously 10 proposed tools of this
type are described for exanple in our International patent applications

Nos. PCT/ AU88/ 00255 and PCT/ AUQQ 00018, the disclosure of which is hereby

incorporated by refpRSWBRACTUATED TOOLS WITH POWER ADJUSTMENT MEANS

The present invention relates to power actuated tools for driving fasteners into a
substrate, and more particularly to such tools which operate by detonation of an explosive

5 charge.

Power actuated tools for driving fasteners such as nails or pins, into a substrate such
as a concrete or stee] beam, conventionally comprise a barrel from which the fastener is
expelled by means of a piston driven by detonation of an explosive charge. Previously

10 proposed tools of this type are described for example in our [nternational patent applications
Nos. PCT/AU88/00255 and PCT/AUS0/00018, the disclosure of which is hereby

incorporated by reference.

In power actuated tools of this general type, the power output of the tool can be

15 controlled by utilising explosive charges of different power. Alternatively a variable power
adjustment system may be incorporated into the tool itself. Such power adjustment systems
may operate by altering the volume of the firing chamber defined in the barrel of the tool
rearwardly of the piston, or by controlled venting of combustion gases from the portion of
the barrel rearwardly of the piston. The present invention relates to an improved power

20 adjustment system which operates by providing a controlled venting of the combustion gases.

According to the present invention there is provided an explosively-actuated tool for
use in setting fasteners into a substrate, comprising a barrel, a driving piston mounted within
the barrel for driving the fastener into a substrate upon detonation of an explosive charge

25 positioned at or adjacent the rear of the barrel, a firing chamber defined in the barrel
rearwardly of the piston, and means for controlling the power of the tool by controlled
venting of combustion gases from the firing chamber, said power control means comprising
an exhaust port arrangement leading from the firing chamber through the wall of the barrel,
and a control member for controlling the effective open area of the exhaust port arrangement.
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In power actuated tools of this general type, the power output of the tool
can be 15 controlled by utilising explosive charges of different power.
Alternatively a variabl e power adj ust rent syst-em nmay be i ncorporated
into the tool itself. Such power adjustnent systens may operate by
altering the voWQaw®1320 t he firing chanber defined in the barrci/audércbdse t ool
rearwardly of the piston, or by controlled venting of conbustion gases from
t he portion of the barrel rearwardly of the piston. The present

i nvention relates to an inproved power 26.adjustnent system which operates
by providing a controlled venting of the conbustion gases. .
According to the present invention there is provided an

expl osi vel y-act uat g ydﬁﬁgk y. the extB8stiporeSiahkdisknf @o’iﬁ;ﬁ@é‘sr&ue'd?trﬂor@ radifiHoreat €,
conprising a barrel I vi hg piston nounted within the barrel for

driving the f amdmg thirouigd thee vell o thedragrel pWhemlémmrm twenorgitore suclieiress the dores

charge 25 p05|t|on t or acent the re he barrel, a firing
chanber defi ned® i @sgé?f’@&ngem?gr?%vedtf’?ﬁ ?anie e piston, and neans for

controlling the power of the tool by controlled venti ng of conbustion

gases fromthe firi chanber, said power control neans co risi ng an
exhaust port?3 arrangAég(éﬁ‘?gq"é%lﬂl 1He exhayPh RS AFANEPREN QREFHHIBI #h El'g'PPr 98 AR |

of the barrel,pascaoARthifthe A ep&ew%mfﬂcogeai th&thibek 'B&n%@éﬁrfeﬁfbg%téoﬁ@ol%@n
area of the exhaust port arrangenent 97/ 13620

PCT/ AU6/ 00590 which extends into the passage by an adJustable distance.

Preferably, the control rod extends into the passage from the rear end of the passage
10 with the front end of the passage being open for discharge of the gases from the firing
chamber via the exhaust port arrangement. Advantageously, the position of the control rod
within the passage is controlled by a mechanism operative to cause infinite or stepwise
movement of the control rod within the passage. Such a mechanism may be a screw
mechanism.
15
Particularly advantageously, the end of the control rod is provided with a concave
arcuate control edge which provides a relatively uniform relationship between displacement
of the control rod and the degree of opening of the exhaust port arrangement. Such a control
edge can be formed by a simple chamfer at the end of a cylindrical control rod with the
20 passage also being cylindrical.

An embodiment of the invention will now be described, by way of example only, with
reference to the accompanying drawings in which:-
Figure | is a schematic sectional view showing the rear end portion of the barre! of
25 a power actuated tool in accordance with the preferred embodiment of the invention and
illustrating in particular a control mechanism for providing controlled venting of combustion
gases from the firing chamber;
Figure 2 is an enlarged view similar to Figure 1 and illustrating in greater detail a
control rod of the control mechanism and its relationship with the exhaust port leading from
30 the firing chamber; and
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- 2- ' - Advant ageously, the exhaust port arrangenent conprises one

or WOr€ radial bores extendr ng through the wal I of arrer. en
there are two or nore such bores, the bores are in axially-spaced
arrangenent relative to the barrel. 5 Advant ageousl y, the exhaust

port arrangene%gtg%:&?oti nto an axi al bore or other passaﬁgﬂ&%% the
) y ro

wal | of the barr h the control nenber being defined b rod
whi ch extends into the passage by an adjustabl e di stance.

Preferably, the control rod extends into _the passage fromthe rear end of

the passage 10 with the front end of the-’passage bei ng open for discharge
of the gases fromthe firing chanber via the exhaust port arrangenent.

Advant ageously, the position of the control rod wi thin the passage_is
control led by a meckigwres AAdpeiCailiusteate schematically 16 prpgTessoP! e epial edge of the

roverent of € hee cank ol oA Wb SoiE AR xglighn Tochant sy be a

screw mechani articu nt ageously, the end of
the control rod is HFigarei deithwsi pah of thobaraal€ of a poweradcaard nbalpthecrigel Mbeng

i d | atively. . unifo, f] i p bet di.spl t f th
Pont ol 1 od anotRg T e Pty a1, RS TR arreL § Athge e ireiebuc
a control  segffn Gl A@ hP¥bed 85ik BPHiRd GPARTAF edd oft he bR 20br Rceiving

cylindrical control” rod with the 20 passage al so being cylindrical.

An enbodi ment asfexplnsive ghgigetangd A figing chambey 19as dpfiged hereasn thpyregiafipcefa of thmpisien

only, with 6 and the rear end of the barrel 2. The basic operation of the tool is substantially as described

in our earlier applications as aforesaid, with the axial movement of the barrel 2 within the
body 4 serving to facilitate cocking of the ool when the forward end of the barrel 2 is pressed
10 against the work surface, and also to reset the piston 6 within the rear part of the barrel 2

after firing by drawing the barrel 2 forwardly of the body 4.

The power control system for the tool in accordance with the preferred embodiment
of the invention will now be described.
15
The wall 2a of the barrel 2 around the firing chamber 10 is of an increased thickness
so that its outer diameter closely matches that of the inner surface of the body 4. This section
of the barrel wall is provided with an axial through-bore 12 which communicates with the
firing chamber 10 via one, two, or more radial passages 14 spaced axially along the bore 12,
20 the or each passage 14 collectively defining an exhaust port. A control rod 16 extends into
the axial bore 12 through the rear end thereof and can be positioned to a variable distance
within the bore 12 so as to control the effective area of communication between the firing
chamber 10 and the axial bore 12 as defined by the open area of the exhaust port, the cross-
section of the rod 16 closely conforming to that of the bore 12. As will be apparent, axial
25 movement of the control rod 16 within the bore 12 will cause the forward end portion 16a of
the rod 16 to move across the outer ends of the passages 14 and hence to open or close the
passages 14 to a variable extent. The forward end of the bore 12 opens into an annular space
18 defined between the barrel 2 and the body 4, and this annular space communicates with
a main outlet port (not shown) which discharges into the atmosphere. By varying the extent
30 to which the exhaust port defined by the array of passages 14 is open, by varying the axial
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reference to the acconpanyi ng draw ngs in which: - Figure 1 is a
schemati c _sectional view showing the rear end portion of the barrel of 25 a
power actuated tool in accordance with the preferred enbodi nent of the

i nvention and illustrating in particular a control nechanismfor

provi di-ng cont r&pblIsaségeent i ng of conbustion gases from t hect/atisen@soo
chanber; Figure 2 is an enlarged view simlar to Figure 1 and
illustrating in greater detail a control rod of the control nmechani sm
and its relationship with the exhaust part |eading from30 the firing
chanber; and WO 97/ 13620 X

PCT/ AU96/ 00590 Figures 3Ato 3Cillustrate schematically

h J ;
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barrel 2 of a qodseshatdontofaliecttplosiod chargeewibictrer exhausteb diregly from thedfirivgedambdériion a

Sl Vi ny. pi SUBFOR VYR SRGSEERAAGBRT S e by i IR et PO G ClBred e
barrel 2 for rgge4iN b&s maximum power for a given charge, and when the exhaust port is fully open,
5 the tool will be at minimum power for a given charge. The control rod 16 is capable of
infinitely variable movement or, alternatively, stepwise movement, between the fully open
and fully closed configurations of the exhaust port whereby to provide a range of intermediate

power positions between the maximum and minimum.

10 The position of the control rod 16 within the bore 12 can be altered by any form of
suitable adjustment mechanism. However, as shown, this is achieved by means of a simple
screw mechanism comprising a screw 20 which is journalled in the body of the tool, and
which is rotatable by means of a knurled knob 22 which is either located externally of the
body, or which projects through a slot in the body to facilitate manipulation by an operator.

15 The threaded shank of the screw 22 is engaged in a threaded block 24 carried at the rear end
of the control rod 16. Forwardly of the threaded block 24, the control rod 16 passes through
an axial bore within a breach block (not shown) which is mounted within the body 4
immediately rearwardly of the charge chamber 8. The bore in the breach block accurately
locates the control rod 16 so that when the barre! 2 is moved forwardly relative to the body

20 to reset the piston 6 after firing, the rear end of the barrel 2 will move forwardly out of
engagement with the control rod 16, and when the barrel 2 is returned to its rear position its
axial bore 12 will align with the end of the control rod 16 and move over the control rod 16.
The knob 22 or the screw 20 may be associated with a detent device to provide a number of
discrete adjustment positions between maximum and minimum. The knob 22 may carry

25 suitable markings, or the control rod may be linked to an indicator slide (not shown) so that

the power adjustment can easily be determined by the operator.
The passages 14 which define the exhaust port can simply be formed by radial holes

formed by drillings extending between the outside and inside surfaces of the barrel, with the
30 drillings being axially spaced. This is a much simpler and less expensive process than cutting
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an -expl osi ve charge, and a firing chanber 10 is defined between the rear
face 6a of . the piston 6 and the rear end of Thé barrél 2. The basic
operation of the tool is substantially as descri bed in our earlier
applications as aforesaid, with the axial novenent of the barrel 2 within

t he ‘body 4 | to facilitate cocking of the tool when forward
end of the barré?éébﬁgmbressed 10 agai nst the work surface, aﬂ%HSY%@m$@ :
reset the piston 6 within the rear part of the barrel 2 after firing by
drawing the barrel 2 forwardly of the body 4. The power
control systemfor the tool in accordanceSwith the preferred enbodi nent

of the invention will now be described. 15 The wall 2a of the
barrel 2 around the firing chanber 10 is of an increased thickness o)
that its outer adietomghersiatibesety thedfiringechambertandfaxiahbore 1dde psavideax pord whichds
body 4. This section of the barrel wall is provide Lth an.axj al

t hr ough- bor e 123%#"0‘?{ %Gﬁﬁ%rﬂpﬁ%%én%ﬁf’ﬂmi L\% means gf;thg ffﬂ‘%(?wgﬁbe& fg's%tﬁd’cfﬁee,
two, or nore I gHidduNAIRAES sfited BRAARAH 2aXAPN A isodoPHEl bdtWediOddiackst, hold. t WTEe OF
each passage 14 collectively defining an_exhaust port. A control rod 16

extends into formatign ofap gxbapy pert ph elopgai, prmby ensaene! BAET mEs Elledhnies H pe
positioned tg ?anuééﬂa?é?ing ﬁ%@éﬂ?ﬁm& also rWi&ég'aﬁv%{xI&%FpWe?a&gxﬁ&tﬁﬁntiﬁ’tﬂécﬁtﬂf91}
€ area orf C e Tl

the effectiv ni cation Petween t ring chamber 10 and
t he axi al bor eal @oagatalddt inalght the présence wé theanreacholind beewesnhbeisdjacpnr olestfbrms a

A wi 11 be appRPatr s B i3S e it WParRL CRORAST 9 G rB P e

bore 12 wi || cpespRerhils@rfice oVaE fealéiid df Selpisth wifere Ddeal exists bBEveE® the PistdrDanDive!
across the outer epds of the passages 14 and hence to open or close the
passages 14 t o°f¢ 8¥Fedbl e extent. The forward end of the bore 12 opens into
an annul ar gpace 18 defined between the barrel 2 and the body 4, and

t hi s annul ar space conmuni cates with a main outlet port (not shown

whi ch di schar ges i rowillhie apparessp iwberethe Byhaustrpertrig defined &% veqor moredsillgdibelss.t he

:iP:FSt port detAdief r ot Gk icaYsn8fe RARTEHETa dit ¥ XRBIanWse¥ANY Pfhsldie
"straight” control edge. As the control edge moves across the circular face of each hole and
across the land separating adjacent holes, the relationship between displacement of the control

15 rod and the degree of opening of the exhaust port is very significantly non-linear to the extent
that during part of the movement of the control rod where the control edge moves from one
hole across the land and onto the adjacent hole, this will not result in any alteration in the
effective open area of the exhaust port arrangement. We have overcome this disadvantage
by forming the forward end of the control rod 16 with a chamfer 16b whereby the effective

20 control edge of the control rod as defined at the base of the chamfer and which traverses the
outer faces of the holes 14 is of a concave arcuate form (particularly an elliptical shape) and
it is this concave edge which effectively forms the control edge. This is illustrated
schematically in Figures 3A to 3C which illustrates the progression of control edge
(designated as 16c) across the array of holes 14 when the control rod 16 is moving in a

25 direction indicated by the arrow to close the exhaust port. It is to be noted that while the
control edge 16¢c is moving across the land separating two adjacent holes 14, it is still acting
to progressively close the preceding hole 14 and will still do so when it starts to close the
following hole. It will be appreciated that throughout the range of movement of the control
rod 16 there will always exist a progressive opening or closure of the exhaust port without

30 the significant "flat spot™ which is present when a control rod with a plain cylindrical end
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position of the control rod 16 within the bore 12, a variable quantity of

t he gases generated on detonation of the explosive charge wll be
exhausted di recQ9%1B3eéh t he firing chanber 10 t her eby varrgriagssirnaso
effective power of the tool. Wen the exhaust port is fully closed, the
tool wll- be at maxi mum power for a given charge, and when the exhaust port
is fully open, S the tool will be at nmigimmpower for a given charge.
The control rod 16 is capabl e of infinitely variable novenent or,
alternatively, stepw se novenent, between the fully open and ful I y

cl osed confi gURALLARS, B bl R@og@acea%x el A0 IR Aol ANaghiy

i ntermedi ate power p03| ns ween the maxi mum an ni mum

The position of'sttdightt omiswverke mndollﬁgwpntohidad bhe pladr eylih@ricabendod aadohsesiadd thereany

f or m of i adj ust nent ne anls er shown, this is
achi eved by modHiL Of FuLR auii RaAton I G 1, ohEAHEn PLELIDR ISR 1 i es aes e
which is journglckgga ty)mmal RAY BuFith 4 ¥@nda00 hrcuad tntrol ed%’mhﬁ Ratk f Etﬁh%:’e[&%rﬁesby

means of a knurled knob 22 which is either |ocated externall
body, or whi chrafesmeor @lfpm aUghoaatral 0683 mAVes [§eropsoteis heole. mgqrmnglattbe presence of
mani pul ation bycan, 0k corktbt T drbVigeR s dns Blterleg W1 18"
engaged in a thr ead‘gﬁq{)?& Ec%l%%cgihrgl ed lat q)‘t?he Fear. 68%] e tggvnégecléﬁ GO
rod 16. Forwar thlationship hawttn_r thadeid ddjwsmienPdf the hamtmd)mdr )] promdedll@ pasoe of Ihe
H;Lﬁ? gg Wi t h?ﬂsq?%g%%@ggérﬁ and tthp Idtpgree ) Bge?lcmglc Asgr%kof (t.heoetxhgur;? ;‘%R an\m}egcré Llng power
control adjustment; this is achieved irrespective of whether there is a single drilling to form
10 the exhaust port or a series of two or more axially-spaced drillings to form the exhaust port.
When the exhaust port consists of two or more drillings, they may be of the same or different

diameters to obtain a desired relationship between control rod position and power output.

The embodiment has been described by way of example only and modifications are

15 possible within the scope of the invention.
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I medi ately rearwardly of the charge chanber 8. The bore in t
bl ock accurately Tocates the control rod 16 so that when ﬂumgﬂﬁnmm,””m
is moved forwardly relative to the body 20 to reset the piston*6 aft

firing, the rear end of the barrel 2 will nove forwardly out of

engagenent with trol rod 16, and when the barrel 2 is o]

Its rear positiger’l(plgjt“g‘gi3 axial bore 12 will align with the gﬁ%;’\ﬁmﬁ%%ﬂt

control rod 16 and nove over the control rod 16. The knob 22 or the

screw 20 may be associated with a detent device to provide a nunber of

di screte adjustnent positions between naxi-mum and m ni nrum The knob 22 nmay
carry 25 suitable markings, or the control rod may be linked to an-

i ndi cator slide (not shown) so that t he power adjustnent can easily be
determ ned by ChalIbfSer at or. The passages 14 which define the
exhaust port can sinply be forned by radial holes formed by drillings

extendi ng between the outside and inside surfaces of the barrel, with the
30 drillings being AxkdlidsweSPRARRE tob koY ulse%mas.eﬁmghas&lnefeluﬁﬁ a@ﬁlﬁuﬁ@s&mpnsmg

expensi ve process than cutting 97/ 13620
PCT/ AU96/ 005904 barrel, a driving piston mounted within the barrel for driving the fastener imo a substrate
5 upon detonation of an explosive charge positioned at or adjacent the rear of the barrel, a firing
chamber defined in the barrel rearwardly of the piston, and means for controlling the power
of the tool by controlled venting of combustion gases frorﬁ the firing chamber, said power
control means comprising an exhaust port arrangement leading from the firing chamber
through the wall of the barrel, and a control member for controlling the effective open area

10 of the exhaust port arrangement.

2. A tool according to claim 1, wherein the exhaust port arrangement comprises at least

one radial bore extending through the wall of the barrel.

15 3. A tool according to claim 2, wherein there are two or more said bores, said bores

being in axially-spaced arrangement relative to the barrel.

4. A tool according to any one of claims ! to 3, wherein the exhaust port arrangement
opens into a passage within the wall of the barrel, the control member being defined by a

20 control rod which extends into the passage by an adjustable distance.

5. A tool according to claim 4, wherein the passage is defined by an axial bore within
the wall of the barrel.

25 6. A tool according to claim 5, wherein the control rod extends into the passage from a
rear end of the passage, a front end of the passage being open for discharge of the gases from

the firing chamber via the exhaust port arrangement.

7. A tool according to any one of ciaims 4 to 6, wherein the position of the control rod

30 within the passage is controlled by a mechanism operative to cause infinite or stepwise
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an elongate slot between the firing chanber and axial bore 12 “ﬂ

port which is capabl e of selective opening and cl osure b“mmmnl “ﬂl"'"l
control rod. As illustrated, the i ndi vi dual hol es are spaced®so‘thht 2 *
| and 14b is fornmed between adjacent holes. The formati on of an exhaust

port of el ongatwo $mrmeby neans of two or nore drilled hol es ratAusanossd | and
separating adjacent holes al so provi des advantages over an exhaust port in

t he form of an elongate slot in that the presence of the or each | and
bet ween the adj acent holes fornms a barrier within the exhaust port
itself to unwanted by-pass flow of conmbustion gas across the peri pher al
surface of the rear end of the piston where a seal exists between the

pi ston and wal | irhi As will be apparent, when
t he exhaust poé‘f’vﬁn}sengze’éflﬁlgg%fp%yi/k%n“élmélr}glﬁoprasesa%ffi | I ed hol es, a control rod

of a cylindrical shape at its forward end will exhibit an essentially
transverse "straight" contro| ,edge, As the contral edge noves across
the circular fice dﬂ‘“@éé‘ﬁoﬁ’bqge‘o&l%mq' w”%f&‘r“éé%“’f’&@”’?ﬁdﬁa% FEERAE™L i acent
hol es, the relationship between di splacenent of the control 15 rod and the
degree of opening of the exhaust port is very significantly non-linear to

the extent 5 9.thatA thakdcerydipgorany png ofclairps 4 o vhereintaHerwarhendgif therpnuplaré
the control e S ane . t he

adj acent hol e,dig?J ﬁ‘lws?ae\?ﬁ ‘iv{d %g% resﬁf%atélq&r)l‘lng’ﬁgg%g?@?‘%Pﬁo‘!ﬁwﬁwﬁ%g%wgf@gfgﬁve
open area of trelatiexiip baiveqnalisplacanieanafainroohtrol \éd dxdvibe digede ®f opedidpy of the exhaust
di sadvant age by formng the forward end of the control r 16 with a
Chant or 165 wiRSFBYaERBe (HHeieb o SORIEE FHORGISe AETIRR OF HBED A i ol A
defined at thearRaseneaf sdbbenapHreughantthelingdoft hiewealetest thd\@ntrol rogut er f aces
of the holes 14 is of a concave arcuate form (particularly an elliptical
shape) and !0 it is this concave edge which effectively fornms the control
edge. This 1S 1ol! U k&' Blbrding 1o IR IHHEAI e lobuefd) G £ pifladeard CyitiaEd] and
illustrates the progression control edge Jde5| ghated as 16c) across
the array of hie emtroledghdnformes wyonthaoiferrao theledd iof thewylindgicilreonrdiFodli r ect i on
indicated by the arrow to close the exhaust port. It is to be noted that
while the control edge 16¢c is noving across the | and separating two
adj acent holes 14. it is still acting to progressively close the
preceding hole 14 and will still do so when it starts to close the
followng hole. It wll be appreciated that throughout the range of
novenent of the control rod 16 there will always exist a progressive
opening or closure of the exhaust port w thout
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30 the significant "flat spot” which is present when a control rod with a
pl armTytTndrtcat—end - VWO 977 13620 '
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traverses a | and between two adj acent holes. As will also be apparent with
an essentiall "straight" transverse control edge provide | n
cylindrical e%dwgf”’é“&‘bnt ?ol rod there will be gubgt ant i a?ceép?gﬁsgdn in
the rate-of change of opening/closure as it noves across the face of a
cylindrical hole, but with a concaveﬁ7;§uate control edge this rate of
change beconmes 5 rather nore unifor the control edge noves across the

hol e. Accordingly the presence of the arcu (.‘E§~ aveagontrol "edge
provi ded by the chanfer 16b will lead to a nor%%}g\gaib N relationship
bet ween the axi al adjustment of the control roc Wﬁm%mm'ided by rotation of

grosure of the exhaust
is is achieved

to form 10 t he exhaust
lings to formthe

wo or nore drillings,
obtain a desired

OULPU'[ .
N

the . screw nechani smand the degree of opening
port and hence the power control adjustnent;
irrespective of whether there is a single drill
port or a series of two or nore axially-space
exhaust port. When t he exhaust port co@si
they may be of the sane or different |
rel ati onshi p between control rod position a



The enbodi nent has been described by way of exanple only and nodifications

ar e—t5—possirbte-—wthirmthe Scope or the 1 nventi on. - WO
97/ 13620

PCT/ AU96/ 00590 -7-

CLAI MS:.- 1. An expl osivel y-actuated tool for use inpSghtiédisso
fasteners intoWP &8t ate, conprising a barrel, a driviﬁgﬁpiston

nounted within the barrel for driving the fastener into a substrate 5
upon detonation of an expl osive chargz Eﬁsitioned at or adjacent the rear
of the barrel, a firing chanber /' ed in the barrel rearwardly of the

pi ston, and nmeans for controlling the power of the tool by controlled
venting of conbustion gases fromthe firing chanber, said power contro
means conprising an exhaust port arrangenent |eading fromthe firing
chamer through the wall of the barrel, and a control nenber for

controlling the effective open area 10 of the exhaust port arrangenent.




2. A tool accordlng to claim1, wherein the exhaust port arrangenent
conprises—at teast one Tadral _bore extendi ng through the wall of the
barrel . 15 3. A tool according to claim?2, wherein there are two or
nore said bores, said bores being in axially-spaced arrangenent
relative to the_barr el 4. A tool according to any o I
to 3, wherein t¥@ SR st port arrangement openg into ; pggggggﬁ&??ﬂs
the wall -of the barrel, the control menber being defined by a 20 control
rod which extends into the passage g% n adj ustabl e di stance. 5. A
tool according to claim4, wherein t é%passage is defined by an axial bore
W thin the wall of the barrel. 25 6. A tool according to claimsb5,
wherein the control rod extends into the passage froma rear end of the
passage, a front end of the passage being open for discharge of the gases
from the firing chanber via the exhaust port arrangenent. 7. A
t ool ‘according to any one of clains 4 to 6, wherein the position of the
control rod 30 within the passage is controlled by a mechani sm operative to

cause'infinite or stepw se
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novenent of the control rod within the passage. 8. A tool
according to claim?7, wherein the nmechanismis a screw mechani s 5 9.

A tool according to any one of claims 4 to 8, wherein a forwardgs of t he
control rod i PﬂTVi ded W WirLBnGODRRYE pRIPEIA DR ASRLIRINO| edge ggF at | ve -
to provide a generally uniform r el HEPYERE bet ween di spl acenent of the
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(57) Abstract

According to the present invention there is provided an explosively-actuated tool for use in setting fasteners into a substrate, comprising
a barrel (2), a driving piston (6) mounted within the barrel for driving the fastener into a substrate upon detonation of an explosive charge
positioned at or adjacent the rear of the barrel, a firing chamber (8) defined in the barrel rearwardly of the piston, and means for controlling
the power of the too} by controlled venting of combustion gases from the firing chamber, said power control means comprising an exhaust
port arrangement (14) leading from the firing chamber through the wall of the barre), and a control member (16} for controlling the effective
opcn arca of the exhaust port arrangement. Particularly advantageously, the end of the control rod is provided with a concave arcuate
control edge (16b) which provides a relatively uniform relationship between displacement of the control rod and the degree of opening of
the exhaust port arrangement. Such a control edge can be formed by a simple chamfer at the end of a cylindrical control rod (16) with the
passage also being cylindrical.




