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WD 2006/ 025009 PCT/ 1820051052810 Descripti on CAGE AND OFFSET UPPER PROBE
ASSEMBLY FOR FASTENER- DRI VI NG TOOL BACKGROUND [I] The present invention
rel ates generally to fastener-driving tools used to drive fasteners into
wor kpi eces, and specifically to conmbustion-powered fastener-driving tools,
al so ref er MA24060280%onbusti on tools. [2] Conbusti on- poRETEB2WYBLEVar e known
in the art, and one type of such tools, also known as | MPULSE(r) brand
tools for use in driving fasteners into workpieces, is described in
commonl y assigned patents to Nikolich U S. Pat. Re. No. 32,452, and U. S
Pat. Nos. 4,522,162; 4,483,473, 4, P%3 Eyéﬁ 403, 722; 5,197, 646; 5, 263, 439
and 6, 145,724 , all of which are rncorpbrated by reference herein. Simlar
combust i on- Og@[@E ND OFFSET VPPER PROBEASSEMBIL YOF@Romerci al |y
fromI|TW Pasl o Vernon Hills, Illinois under the I MPULSE, BU LDEX(r)
and PASLODE(r) brands. [3]F&SfEENEIR-DR('[MINGaTO€)IQener al l'y pistol -shaped
tool housing enclosing a snmall int eﬁm&ﬁ@@ﬁ)‘ on engi ne. The engine is
powered by a canister of pressurized ,-also called a fuel cell. A
batt ery- pditer ed elTeepresent inventioe reladéspiendridlyt tb fasteneridrivingrtoasived tadrspar k f or

i gnition, and afagtétﬂzré 19@%&9;)1&635 %n@%ﬁ%&llyqac&ﬁﬁl@@&f?ﬁe%ﬂ H8&nef-@fvindOt h an

ef ficient conbust &ftg ‘E l'e facilitating processes
ancillary to t‘l‘? Ty tﬁaﬁﬁ‘é‘?’%?%to?}? t he device. Such ancillary
processes [2]ncl ude Coinhsgiohpngered tvolsfarinoivn irotht e, and whatypé ofrsuctht@niseaiso mi xi ng

conbusti on by. priont P YRIs® BRI ols BPE uf SR ﬂ?‘gﬁeﬁln?ﬁ@% &l | with an
lkﬂh%{‘ f‘cyf %?d%@

el ongat ed, ri gi SFSEFIC &Y COBIIARY FSgRERIEGIR HGdy. [4]
The conbust i on BrsgPaieNon¢ SR E62; 4,48 8473 A 28R4 740 6,403, %2206 197, 646; 412681 dhagdt ed,
rigid driver bgagde;di %EBP@H’chVhJe mc'arp%m@aa'uy@%ren&qum R V@mbhaRye i s

axi ally reciprocabl'e “about

I'nder r oug s to
cl ose the combuRTTesH ’@H&ﬂ‘bﬁ'f@e 9%‘6%3 ‘QOWI?H?I 5 CE’G‘HFﬂréatHyéWé‘h‘léﬁx?%@%&)o at the
end of the |ink¥emon Hillyylds®asdndgahaMPLH SER BIILBEE® afdiPa\SpOEEE brgndact i on

al so triggers a fuglh B8 ﬁ{cbﬂﬁgraiéaal 26Rerhi®y hiftbILPAGLA G0 hotRRGnblo8R: ¥ @hate of fuel
into the closed. conmbust.i on nbell:
intern combustlon engine. The engine is powered by a canister of pressurized fuel

gas, also called a fuel cell. A battery-powered electronic power distribution unit
produces a spark for ignition, and a fan located in a combustion chamber provides for
both an efficient combustion within the chamber, while facilitating processes ancillary
to the combustion operation of the device. Such ancillary processes include: inserting -
the fuel into the combustion chamber; mixing the fuel and air within the chamber; and
removing, or scavenging, combustion by-products. The engine includes a reciprocating
piston with an elongated, rigid driver blade disposed within a single cylinder body.

[4] The combustion engine includes a reciprocating piston with an elongated, rigid
driver blade disposed within a cylinder body. A valve sleeve is axially reciprocable
about the cylinder and, through a linkage, moves to close the combustion chamber
when a workpiece contact element (WCE) at the end of the linkage is pressed against a
workpiece. This pressing action also triggers a fuel metering valve to introduce a
specified volume of fuel into the closed combustion chamber.

[5] Upon the pulling of a trigger switch, which causes the spark to ignite a charge of
gas in the combustion chamber of the engine, the combined piston and driver blade is
forced downward to impact a positioned fastener and drive it into the workpiece. The
piston then returns to its original, or pre-firing position, through differential gas
pressures within the cylinder. Fasteners are fed magazine-style into the nosepiece,
where they are held in a properly positioned orientation for receiving the impact of the
driver blade.



[51 Upon the pulling of a trigger switch, which causes the spark to ignite a
charge of gas in the conbustion chanber of the engine, the conbined piston
and driver blade is forced dowward to inpact a positioned fastener and
drive it into the workpiece. The piston then returns to its original, or
pre-firing YWR1%PBAY t hrough differential gas pressur eSCMIBHPHORHE
cylinder. Fasteners are fed nmagazine-style into the nosepi ece, where they
are held in a properly positioned orientation for receiving the inpact of
the driver blade. WD 2006/ 025009 2 PCT/ 1B2005/ 052810 [6] In many types of
conbust i offlt ool s, Intoemy WEES pihwinbdgion goopr hdY CE odluges apnshe rod phictat-es with the
2gai nat t 'héewé% R o o b sepie frcli 0l R el 0 Pl
nocep ece. an_ WBBERCLHETD! DF HERE SR e FOR OC T GR EIEEE BEBF 0l v ch i s
ultimately comnmptee@l ah oppeh end/efltheepushes eade mpdass 7 exge esembipachicldanitgentdly t he

cage assenbly thﬁr%\QHto the PR SLvHIS® redick HﬁHA@tr dahia%@ o%@dﬁ@@&ss&@lﬁ pl-aggd at the
i npact point of t

sa va a r.ange |ncluded
o I omorpenes Bt b rikbi e arirne Sy Dlagit i bt AR b of ul
life of the todbisadaandagehol thitheanghmeit-iadhsiod Hiahte gromutdt deteriapfted tedntigelp mret
resulted in i n%hfck&'c%ﬂ@b(re& tU RUER e ﬁfétof'fﬂéttbd?rhna@lﬁt%%ﬁ&k&hﬁ)}‘blh@futn%n system

[7] Thus, there_.is’ a

Lt o e 5 S R S B DR 1 P bk P bemacks of
the prior art. spRfF SUMVARY [ 8] The above-listed needs are nmet or exceeded
by the pregent Caﬁ%s%&e%%@df&%%@é&'ﬂﬁ rog§§§sgﬂﬁ9f(fr(ﬁrcoh‘@@stl\%—tpbwered

conmbusti on- power ed f stener I.Vi resent cage and probe
assenbl y provi d&&ergT ‘P‘&:ttoo ‘%B dﬁ&’é gﬁﬁléad‘f-ga‘gﬁ g HERESPthe probe and the
cage. As such, the movenent of the PREFESUMMARYthe WCE is transnitted
more effi ggtjlently'lth B(R@ lf‘ééhy@eﬁ&%%e?gréx@eeﬁg@f)}t {he resénltqgag?gr grobeS made of a

rigid mat for facllnt rect trans To prevent
damage to the 3FEBY: Q?f'bgné‘éﬁ’éuset"h@ ombygion-nemeIse fasenerdsyingdeP st an axial Iy
t hi ckened | obe pdselragennt psthangsmblg peaidesa dings gositifa @mdchien patgémrthe od. Thus,
the present Ca%p b%’&ﬁd H{e%Q AQ&&E”EPJ:%ﬁobe?ne%?&fthe%{fsﬁ&riﬁc%fthé)ﬁ@ﬁﬁm operat i on of

the type conte 7 &t ed
transmitted more efﬁc1ent1y to the valve sleeve. In addition, the probe is made of a -

rigid material for facilitating the direct transfer of forces. To prevent damage to the
probe and cage, the present probe is provided with an axially thickened lobe which
withstands repeated impacts from the pusher rod. Thus, the present cage and probe
assembly is configured for longterm operation of the type contemplated with typical
fastener-driving tools. Another feature is that the lobe is sufficiently offset from an op-
erational axis of the tool so that the operation of the pusher rod is remote from that of
the driver blade.

[9] More specifically, a cage and upper probe assembly for use in a fastener-driving
tool includes a cage including a base and a plurality of generally normally extending
arms ‘configured for attachment to a valve sleeve, a probe configured for direct
attachment to the cage and having at least one lobe formation for receiving a pusher
rod, and the probe being attached to the cage so that impact of the pusher rod upon the
probe'is directly transmitted to the cage.

[10] In another embodiment, a combustion-powered fastener-driving tool includes a
driver blade, a nosepiece configured for slidably receiving the driver blade, a
workpiece contact element reciprocating relative to the nosepiece and a pusher rod
secured to the workpiece contact element for common movement. A cage includes a
base and a plurality of generally normally extending arms configured for attachment to
a valve sleeve. A probe is provided and is configured for direct attachment to the cage
and has at least one lobe formation for receiving the pusher rod. The probe is attached



fastener-driving tools. Another feature is that the |obe is sufficiently
offset froman op- erational axis of the tool so that the operation of the
pusher rod is renote fromthat of the driver blade. [9] More specifically,
a cage and \g@%ﬁ 0grobe assenbly for use in a fastener-drivin t o0] includes
a cage i ncl 1§ %Bhse and a pluralitysof generally norifdi"By°&R%28Hdi ng

arns configured for attachnent to a val ve sl eeve, a probe configured for
direct attachnent to the cage and having at | east one | obe formation for
receiving a pusher rod, and the probe being attached to the cage so that

i npact of the p@dhrgage ﬁfdthei-p@lﬁaqt REthe prshpyarod 8payi theprpbs/is diregiy tapsnged to thehe
cage. [10] In aagther enbodiment, a conbustion-powered fastener-drl ving tool

e 2 O R R TS Siur SRV s D SRNGSD,

nosepi ece [AHd a ptl§héis 7 epmentacuiren vergical h@tlmvﬂqﬂoelbsstmmoa/ctedefh@mnt for
comon ”DVem?ntdn\ﬁng?@QIQnédﬂﬁdr&tﬂ@%?reﬁﬁ%@ e uﬁpd?{pkﬂb@laést:ﬁﬁbl?f general ly

| di I
brobe iv gidvi d'eglglﬁéqﬁs@c%ﬁlﬁ'fi?f&frsgadwwwm FHRE G e AP e o hee “and
has at |east onssimie withitheeabolohowniragneoeiily aigl t he pusher rod. The probe is

attached %2006/ @g@@ga%ﬂbﬁg{@g@gp@%g@gxbgo the cage so that inpact of

t he pusher rod upon the probe is ,11 to the cage. BRIEF
DESCRI PTI ON OF THE SEVERAL VI EV\S I ] FIG 1is a
f r agment arf{y4]f r ont Referring @aw t6EIL. il piconfbustionpobest ifprengodbirdoslasgeamelly driving

tool i ncor por at jig e PEESRALG AR ANSHPPEEREADS BSSamlY 14 [43] FIG 2 1S

an expl oded perspective view o rese robe assenbly

with the tool sHWR R HgGHeRE QPY’TVO‘“%H‘ inqlages ﬁlcdmdgr i%d g3 ffﬂl%FH”\‘/‘P%w of the
present probe. pddiwadhEDiDESCRIARTNIENS ptathedRedrefer bladp 200Whd driviet Badel20 has

combust i on- poweg ﬁ;ng ﬁé%ﬁ%%fng%s‘te‘ﬁh@ Ond &}ng ther flIEA @z'oh(%lec@' %’«a@%"sﬁe‘é% 0 and

includes a main usi n ncl 0si ng ower sourc . known in the
art, the power SBGHES 2143 HDY eeScucpRirde herglielsy ﬂ%.wpaerrpem%%@ét i ng
pat hway for a pihsvanme d8veohahistoh 18 sndxt dybiadee Heaal 2drcombine lnd dedime 2 GomBikgordr | ver
bl ade 20 has chamber 28. .
[15] A nosepiece 30 is secured to the power source 14 and has a workpiece end 32
opposite the power source and configured for being placed nearest a workpiece into
which a fastener is to be driven. A workpiece contact element 34 is positioned at the
workpiece end 32 and slidingly reciprocates relative to the nosepiece 30 and is biased
by a spring (not shbwn) to an extended position, seen in FIG. 1. As is known in the art,
the workpiece contact element 34 has a threadable depth adjuster 36 for adjusting the
depth of penetration of driven fasteners. A pusher rod 38 projects vertically relative to
the depth adjuster 36 in a direction generally parallel to an operational axis of the
driver blade 20. The pusher rod 38 moves in concert with the workpiece contact
element 34.
[16] Referring now to FIGs. 1 and 2, an upper or free end 40 of the pusher rod 38
impacts an upper probe 42 of a cage and upper probe assembly, generally designated
44. The assembly 44 includes the upper probe 42 and a cage 46 including a plate-like
base 48 and a plurality of generally normally extending arms 50 configured for
attachment to the valve sleeve 22.
[17] A feature of the present assembly 44 is that the upper probe 42 is configured for
direct attachment to the cage 46. Such attachment is achieved in the preferred
embodiment by at least one and preferably three fastener apertures 52 on the upper
probe 42 which are in registry with three fastener apertures 54 on the cage base 48, at
least the latter preferably being countersunk. Corresponding threaded fasteners 56



atip 21 for engaging fasteners and driving theminto a workpiece. A valve
sl eeve 22 surrounds and axially reciprocates relative to the cylinder 16.
An upper portion 24 of the valve sleeve, the piston 18 and a cylinder head
26 conbine to define a conbustion chanber 28. [15] A nosepiece 30 is
secured to ME208EWEY9sour ce 14 and has ? wor kpi ece end 3BcT/aperaistsaot he
power source and configured for being pllaced nearest a workpiece into which
a fastener is to be driven. A workpiece contact elenent 34 is positioned at
the workpiece end 32 and slidingly reciprocates relative to the nosepi ece
30 and i s bi asedcurbtheprapri agd o oigesit wuBhet. A ltaaeetfastahetd pdaolbgieare Seen in

FIG 1. As is kz%mgglpia&-dt ﬁ@lg@l‘h% ’Weld&r% ch\é@ﬁéﬁpécﬁﬁﬁveggm ?tﬁl:r t%e@%ﬂgter?é has a

t hr eadabl e dept a%ﬁ ustin netration of
driven fast eneriesanlsssafibs typeef fs%ewgotf@ml@g»é*mr%bmzys ptiachad; g dercage 46ne dept h
adjuster 36 i n m thit irepdct afithg@nbiradd 38 ypan alelppdbetindicatl pparsaitednaihe adges of the

dr i ver bl TGP, 5189 30 TONE SleP b ADEPE oy GRRARIERPT cce
z nent F%ﬁg Ee ferrin }I? E]%gs :E (Ij

cont act how an upper or free
end 40 of the p‘G%WFé]r G0 8P038 angl ksd eéstgﬁe@b‘b@ﬂnﬁwa@é PA%e%mgé@d@é}gi OBYfd upper
probe assenbly, ce@ﬁﬂwdﬁfinyd blesit grodt.clthe 1obé forlagorasssie bilsyuddd dndatruthes fdrhe upper

probe 42 and 2 £a8nd G G 00uGhePLALGo! L SucBas 48, M aRLAT Al 1LY of

general |y nor mal a% con to the val ve
sl eeve 22. | 17]enzb @%@tnalf@ regfucing gnagpiaciating C&étsaéﬂrﬁqcs}ltwgufg “ithizethe Rl 19pBer probe
42 i s configurddbd mnnatmlﬁemmmsi\mmmaﬁztmdgahsndmee fraig8aid Gent&U6tin athbmedraent i S

achi eved in the géﬁgaglyr“%qg%&qg Rl 086y bEARIIONS RBGPLEIOIRbY. LI ee

f ast ener apertur Stdai/
three fastener lapformatios S8 <‘<s>ﬁ %i @a@@a@a&@ws@ra@d 4q @“a{%ft pvcs 9yt er
preferably bei ngaeqamertbﬁmlum K8, 200 egpediyni digtal dnd €2 thestifficksitle bEfses b a\O

2006/025009 4 F faﬁﬁ%(?? g 83 B | %‘?ﬁe &Ekf)&qheél(?m%pgla{l g%%‘?th‘em

t oget her. Al terfiative eni ng are I ncl udi ng
wel di ng, chenldﬁﬁméa%@@ﬁ%@§hﬁﬁﬂﬂ%ﬁﬁé@n@? @@t%¥°f%§?%ﬁ%P§ e. Regardless of the
type of fastleni ngrieaphergkaigy? defivees prrainel 2ris atddiphed foractdienchage: #6 SO

t hat i npact of o) tted to
e canzect 5 E-UEDTGEPULTR ME0D) RS B dhe ) et Sokltafrcnen |
gener al | y ci r c UORFYRiR@HOn with, and preferably in registry with the cen ral aperture 64 for

receiving the driver blade 20. To withstand repeated impact from the pusher rod 38 en-
countered through longterm use of the tool 10, the upper probe 42 is axially thickened
relative to the base 48. The relative thickening of the upper probe 42 is significant, and
in the order of five times a thickness "T" of the base. In one preferred embodiment, and
for purposes of example only, the base thickness 'T" is approximately 0.060 inch and a
probe thickness 'PT" is approximately 0.313 inch. Other relative dimensions are con-
templated depending on the application. Also, it is contemplated that the lobe
formation 58 has a thickness less than the probe thickness PT.

[20] Referring now to FIG. 2, the cage 46 has four arms 50 projecting from the base 48,
each arm having a radially extending shoulder 68 and a distal eyelet 70 located at an
eyelet end 72 for attachment to the valve sleeve 22. The shoulders 68 are provided to
allow the arms 50 to clear internal components of the tool 10. As is known in the art,
the arms 50 are provided in a sufficient length to permit the valve sleeve 22 to re-
ciprocate from an open position shown in FIG. 1 to a closed position in which the
combustion chamber 28 is sealed.

- [21] It will be seen that the present cage and upper probe assembly 44 addresses the
drawbacks of the prior art configurations, Motion from the pusher rod 38 is directly
transmitted through the probe 42 to the cage 46 and ultimately to the valve sleeve 22.
Also, the probe thickness PT is sufficient to withstand the operational impact of the
pusher rod 38 over the operational life of the tool 10.



L R i i R - t |

vi ewed from above, and has at |east one | obe formation 58 projecting
radially froma center 60 defined by the probe. The | obe fornation 58 is
constructed and arranged for receiving and engagi ng the upper end 40 of the
pusher rod 38. In the preferred enbodinent, for reduci ng manufacturing cost
and facilit39HW§8%%0%i thin the tool 10, the |obe formaPCDBBG/a52810 0Ws Wi t h
i ncreasing distance fromsaid center, or in other words 1is generally

wedge- shaped when vi ewed from above (FIG. 3). Adistal end 62 of the |obe
formation 58 is configured for engaging the upper end 40 of the pusher rod
38. The I[zie f orWhaile o parb8ilarembodimpeaif dlelpyestiteagti aatl appee pobb6 Assersblg fidrfai ci ent | y
of fset from an fa&&%‘efrfahbﬂgﬁdolﬂﬁé'béerpcfeséd%gd %é}&h lﬁ%ﬁﬂﬁ' drpEfeSgtegléyiﬂage falh of the

driver bl ade 20 eration o IS renote from
that of the driipdhe 3 tQEFéhalIgifEﬁndT?%hféfﬁb‘é‘rs “ﬁ?ﬁ’c?ﬁé“aﬂ?thﬂ’é’fq Yious deparing SPmaper t ur e
64 confi gured fihe irvestnmndabrontr dpects drdiay ext fdathad eheXOlldvdegtlamsen in FIG 1).

Al so, the base 48 defines a throughbore 66 in comrunication with, and
preferably in registry with the central aperture 64 for receiving the
driver blade 20. To withstand repeated inpact fromthe pusher rod 38 en-
countered through |ongtermuse of the tool 10, the upper probe 42 is axially
thickened relative to the base 48. The relative thickening of the upper
probe 42 is significant, and in the order of five tinmes a thickness 'T of
the base. In one preferred enbodi nent, and for purposes of exanple only,
the base thickness 'T' is approximately 0.060 inch and a probe thickness
"PT" is approximately 0.313 inch. Qther relative dinensions are con-
tenpl at ed dependi ng on the application. Also, it is contenplated that the

| obe formation 58 has a thickness | ess than the probe thickness PT. [20]
Referring nowto FIG 2, the cage 46 has four arns 50 projecting fromthe
base 48, each armhaving a radially extendi ng shoul der 68 and a di st al
eyelet 70 located at an eyelet end 72 for attachnent to the val ve sl eeve
22. The shoul ders 68 are provided to allow the arns 50 to clear internal
conponents of the tool 10. As is known in the art, the arns 50 are provided
in a sufficient length to permt the valve sleeve 22 to re- ciprocate from
an open position showmn in FIG 1 to a closed position in which the
conbustion chanber 28 is sealed. [21] It will be seen that the present cage
and upper probe assenbly 44 addresses the drawbacks of the prior art
configurations. Mdtion fromthe pusher rod 38 is directly



transmtted through the probe 42 to the cage 46 and ultimately to the val ve
sl eeve 22. Also, the probe thickness PT is sufficient to withstand the
operational inpact of the pusher rod 38 over the operational life of the
tool 10. WD 2006/ 025009 5 PCT/ 1B2005/ 052810 [221 Wile a particular

enbodi nent of the present cage and upper probe assenbly for a
fastener-driving tool has been described herein, it will be appreciated by
those skilled in the art that changes and nodifications may be nmade thereto
wi t hout departing from the invention in its broader aspects and as set
forth in the following clains. 6 CLALMMSE. A cage and upper probe assenbly
for use in a fastener-driving tool, conprising: a cage including a base and
a plurality of arms configured for attachnent to a val ve sl eeve; a probe

configured.for AdtdRehdabparPrsBRMUssdntbl P &irths€ agefaipertRmingtost, chb@psiingne | obe
formati on constructed and arranged for receiving an inpact operationally

gener at ed ®gvirrludigiahasead mpjuebin elermpgordiggieder atiasbment taa yalvasleee; sa| d
contact, said | Jah I S and
said pr obe bei ngp&f téa%)c ﬁg%ée?gorsﬂfe %%C@nglg téf g Cgéel %1%?%%{“%%5 X (ﬁlgh Usher rod
upon sai domiaive cosstaicted il yrrumged Son rtetemzing an $rapatt opgetionlly E_hmerqﬁed)ﬁemassenbl y

of claiml wherein said probe is geperally circular when yie d from above,
and sai d dPOIPREENELHRICEY HPLIEETY Ptaaipaﬁtfff%a@nf%t%cénfaéq &P8°Mpr obe.
3. The pr qgem%%ss@ﬁr@[z%sggecgbmmgghmteg@ n said | obe narrows with increasing
di stance fromsaid center. 4. The probe assembly of claim2 wherein said

| obe is gener alshiy preletgecinghaipebiedmoesaid caicewe that sadnimprsy ef ths puTiiee rpd ofe

assenbly o be defines a central aperture
confi gur ed%”fdonrrozfc%én%%f3 fanrsﬁm%%dg? Eav(g? 451 ade. 6. The probe assenbly of claim
5 wherein said base defines a throughbore in communication with said

central aperture. 7. The pr obe assean%/ of claim1 wherein said probe is
axially t - Cker'Té‘ﬂ Qr@lpeagqsg@ kygof claim 1 wherein said probe is generally circular when

viewed from above, and said at least one lobe projects radially from a center of said

probe.

3. The probe assembly of claim 2 wherein said lobe narrows with increasing

distance from said center.

4, The probe assembly of claim 2 wherein said lobe is generally wedge-shaped when

viewed from above.

5. The probe assembly of claim 2 wherein said probe defines a central aperture

configured for accommodating a driver blade.

6. The probe assembly of claim 5 wherein said base defines a throughbore in

communication with said central aperture.

7. The probe assembly of claim 1 wherein said probe is axially thickened relative to

said base.



said base. 7 8. The probe assenbly of claim7 wherein said probe has an
axi al thickness approximately five tines a thickness of said base. 9. The
probe assenbly of claiml wherein said cage has four arnms projecting from
sai d base, each said armhaving a radially extendi ng shoul der and a di st al
eyelet for attachment to a valve sleeve, 10. The probe assenbly of claim!l
wherein said probe is constructed and arranged so that said | obe has a

di stal end and engages the pusher rod at said distal end. 11. The probe
assenbly of claim| wherein said probe and said base have correspondi ng
fastener apertures for receiving threaded fasteners used to join said probe
to said b e. . A conbust i on- Poper f ast ener - V|n t ool rising: a
i ver bl ahie HienBoBE BEEUO STed PURTELT PP POF g 41 gl RERE ver

bl ade: a w@mkﬁmﬁgewqg@&ﬁegaehﬂﬁaﬂgofﬁgj@ﬁ@cat|ng relative to said nosepiece;
a pusher rod secured to said workpiece contact el enent for common novenent;

a cage including a base and four arns prOjectlng fronlsald base, each said

arm having a radl &Bﬁé’aﬁégﬁlgcﬂf%% r?lhlogrh %fn {f&lr aﬂ@kﬁ)ﬁecftlﬂ i3 achment

to a val ve ‘sl eeve; onfigure |re achnen cage and
havi ng at kthMEQaﬁmlQMEanmdmmmguonﬁeﬂns&mﬂmngdﬁﬂnMeaamaagﬁdaﬁewﬂmebelV|ng a
repeated i C eratio aIIy generated by reciprocation of said pusher

rod, said# a@“ Bﬁﬁ??&ﬁ SIF&Ft ng a surface constructed and arranged for
receiving said reciprocating inpact froman upper end of said pusher rod;

and said probe being attached to said cage and novabl e i ndependent of said
pusher rotl.  The probe assembly of claim 1 wherein said probe is constructed and arranged so

that said lobe has a distal end and engages the pusher rod at said distal end.

11.  The probe assembly of claim 1 wherein said probe and said base have
corresponding fastener apertures for receiving threaded fasteners used to join said probe

to said base.

12. A combustion-powered fastener-driving tool, comprising: a driver blade;

a nosepiece configured for slidably receiving said driver blade;

a workpiece contact element reciprocating relative to said nosepiece;

a pusher rod secured to said workpiece contact element for common movement;

a cage including a base and four arms projecting from said base, each said arm
having a radially extending shoulder and a distal eyelet for attachment to a valve sleeve;

a probe configured for direct attachment to said cage and having at least one lobe
formation constructed and arranged for receiving a repeated impact operationally
generated by reciprocation of said pusher rod, said lobe formation having a surface
constructed and arranged for receiving said reciprocating impact from an upper end of
said pusher rod; and

said probe being attached to said cage and movable independent of said pusher

rod.



