WD 2005/ 045214 PCT1US20041035793 LATCH NG MECHANI SM FOR COVBUSTI ON CHAMBER
PLATE OF A FASTENER DRI VING TOOL 5 BACKGROUND OF THE | NVENTI ON Thi s
invention relates to a latching mechanismfor a sinplified gas
fastener-driving tool, in particular, a latching nmechanismfor use in
conbust i on b‘f?aﬁfﬂé 5¥f such a tool. Such fastener-drivi ngP¢¥HT% "‘%?r’%’”

avail able comrercially from |TWPaslode (a division of Illinois Tool Wrks,
Inc.) of Vernon Hills, Illinoi.s. 10 Conbustion-powered tools, or combustion
tools, are 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 comonly assigned patents to Nikolich US. Pat. Re. No.
32,452, and U.S. Pat. Nos. 4,522,162; 4,483,473; 4,483,474; 4,403,722,
5,197, 646 and 5, 263,439, all of which are incorporated by reference herein.
Simlar 15 conmbustion-powered nail and staple driving tools are avail able
commercially from |TWPasl ode of Vernon Hills, Illinois under the

| MPULSEDDand PASLODE(r) brands. Fastener-driving tools are provided with a
mul ti tude of conponents necessary for performng ancillary functions of the
tool. One particularly inportant 20 ancillary function of the tool is
scavengi ng. There are two basic ways that residual | WO 2005/045214

PCT/ US2004/ 035793 conbustion products from a conbusti on chanber are
scavenged: a) by dilution, and b) by displacenment. The dilution method

consists of driving air throu h the conbustlon chanber . Usually a fan
lfN M FOR GAMBUSHION

drives this process.
P ngI).AMBE PLATR OF A FASTENER DRIVING TOOL
{

5 BACKGROUND OF THE INVENTION
This invention relates to a latching mechanism for a simplified gas
fastener-driving tool, in particular; a latching mechanism for use in a combustion
chamber of such a fool. Such fastener-driving tools are available commercially from
ITW-Paslode (a division of Nlinois Tool Works, Inc.) of Vernon Hills, Iitinois.

10 Combustion-powered tools, or combustion tools, are known in the art,
and one type of such tools, also known as IMPULSE® brand tools for use in driving
fasteners into workpieces, is described in commonly assigned patents to Nikolich U.S.
Pat. Re. No. 32,452, and U.S. Pat. Nos. 4,522,162; 4,483,473; 4,483,474; 4,403,722,
5,197,646 and 5,263,439, all of which are incorporaied by reference herein. Similar

15  combustion-powered naﬂ and staple driving tools are available commercially from
ITW-Paslode of Vernon Hills, Iilinois under the IMPULSE[land PASLODE®
brands.

Fastener-driving tools are provided with a multinde of components
necessary for performing ancillary functions of the tool. One particularly important

20 ancillary function of the tool is scavenging. There are two basic ways that residnal
1



chanber vol une change is needed to exchange the residual conbustion gas with
air, 5 mking it arelatively inefficient nethod. A nore efficient process
i s displacenent. The displacenent nmethod consists of renoving conbustion
products by reduci ng the conbustion volune to zero, heqﬁﬁvg' | acing the
conbust i on WP&Eﬂ?@ﬁ??‘ Subsequent |y, when the volune is i gﬁ@%ﬁ’?&gr i s
drawn into the volune. 10 One di sadvantage of the current conbustion-powered
tools used for fastening i's that they have a nmultitude of conponents that
performthe ancillary functions needed to support the basic function of the
tool, such as the scavenging fwction. The use of expensive electronic or

el ectrical 1 | | . : tronics
and spark eﬁ%é}%ﬂtﬁ%kﬁ{‘érgd?dﬁﬁ]? e%ée&glr)}(%ﬁfnﬁ ary ]i %g#c&%g(%s)ibga%%%.aﬁ%%urther
di sadvant age qf .t hese, togl s..havi ng,.c lex ¢ anents,is at the,

addi ti onal g@o‘ﬁﬁﬁm@t' r’rﬁﬁ%%’rl}@’q E‘%’ﬁﬁ%@%&@ﬁ@% pgstp@ug%?}q cpmtustion <

Anot her approach to_scavenging. is taught by U S Patent No. 4,712,379 to
Adans, i ncothember: e Wsually af éﬂtvgs ks grocessuh Tapicatly,c2.8 stimesa theorpmhustion

chanmber 20 divided by a novable plate with holes. The use of this approach
accel er at eschiainber wdleme fchengehissicedsd toexclinage thecresidnhiucmitantion gaswite aireaches a
maxi mumearly in the drive stroke of the free piston. The acceleration in

the rates ofmggﬂ%)ﬂgtragﬁvéﬁiﬁg{ﬁm%ﬁtmmodz WD 2005/ 045214 PCTI US2004/ 035793
tur bul ence created in the conbusti on chanber when the fuel-air m xture

passes through the Roﬂnﬁﬁeeleﬂicticltﬁg ﬁe@%ﬁ:&%@é&&m@n "ﬁﬂz\’ﬁﬂfﬁg&n«% J:H&HS@ t he

novabl e plates is that pi's

consists of removing combustion products by reducing the combustion volume to

zero, hence displacing the combustion products. Subsequently, when the volume is
increased, air is drawn into the volume.

10 One disadvantage of the current combustion-powered tools used for
fastening. ié that they have a mulfitude of components that perform the ancillary
functions needed to support the basic function of the tool, such as the scavenging

. function. The use of expensive .elecn‘onic or eclectrical components, including
batteries, fan motors, control electronics and spark electronics for these aacillary

15 functions is known.

A further disadvantage of these tools having complex components is that
the additional components make the tool more susceptible to costly repairs.

Another-approach to scavenging is taught by U.S. Patent No. 4,712,379
to Adams, incorporated by reference herein, which discioses a combustion chamber

20 divided by a movable plate with hok,s. The use of this approach accelerates the rate
of combustion so that the combustion pressure reaches a maximum early in the drive

stroke of the free piston. The acceleration in the rate of combustion is due to the



fromthe pressure increase in the first chanber where the conbustion is
initiated. A 5 further advantage is that the conbustion in the first
chanber creates a flane that passes through the holes in the novable plate,
and ignites the second chanber earlier in the piston's . earlier

t he pressur®O2WaddY the piston in its drive stroke, th§%¥ﬁﬁﬁgﬂggg?tia i S
delivered to the fastener being driven, and ultimtely, the work piece.

Anot her ancillary function of fastener-driving tools.is to establish the 10
correct fuel-air mxture needed for efficient conbustion. This process is
nmore difficult in the divided conbustion chanber approach. Known sol utions
to establishing the correct fuel-air mxture jinclude independentl

i nt roduci ngtuttiiense roreated in %ﬁ@“@}‘sq@e@weéammk%‘? TUXtErR ??'%65 t he
fuel and air in a pre-chanber before they are drawn into the divided
conmbust i on thivwghdhe hadds idike viovaldeplateage i s that these approaches invol ve
addi tional conponents to support the m xing process. A further disadvantage

is that these KknownAapivagsagecs! wingthe Hiviable pisieo iDantie pikton iodiieldbdn: a
rapid cycle is desired. Thus, --there is a need for a fastener-driving

conbusti on ﬁ&ﬂ'mé"b{FEsm@st P HR St & f\’fgérer%ﬁ& céﬁ%'ét?cﬁx 8 iBfihed C A.Olr

el ectronic parts. ere is also a nee provide a fastening too
conbustion ghanber that .achieves the correct fuel-aif mxture.,o Another need
oo prbvi SRR flvahliEh 46 T RS SombtiebR n Bh ArCradita CrEie S eaRORif
shielded fromthe pressure increase in the first chanber where the 3 WO
2005/ 04521 4pasest fhrgugly they pdes7inshe movahle piatm and ignites tha wegond\chambier carlier her
need is to provide a fastening tool conbustion chanber where the pressure
i s. del i ver eid thopiston’spiysteoTheatlier the jiressumd reachessthe giston ireits drisrecstrioke, theed i s
to provide a fastening tool conbustion chanber that is | ess expensive

more inertia is delivered to the fastener being driven, and ultimately, the work piece.

Another ancillary function of fastener-driving tools is to establish the

10 correct fuel-air mixture needed for efficient combustion. This process is more
difficult ' in the divided combustion chamber approach. Known solutions to

. establishing the correct fuel-air mixture include independently introducing the correct
;- amount of fuel to each chamber or premixing the fuel and air in a pre-chamber before
they are drawn into the divided combustion chamber.

15 One disadvantage is that these approaches involve additional
components to support the mixing process. A further disadvantage is that these‘
Tnown approaches often cannot accommodate the tool when a rapid cycle is desired.

Thus, “there is a need for a fastener-driving combustion tool with -
movable plates that does not require electric or electronic parts. There is also a need

20 to provide a fastening tool combustion chamber that achieves the correct fuel-air
mixture. Another need is to provide a fastening tool combustion chamber where the

piston is shielded from the pressure increase in the first chamber where the



to manufacture. Still another need is to provide a fastening tool conbustion
chanber 5 that is | ess susceptible to costly repair. A further need is to
provi de a fastening tool conbustion chanber that. precisely controls the
novenent of the plates in the conbustion chanber. SUMVARY OF THE | NVENTI ON
10 The abovg'qwg{/)‘@az Boncerns are addressed by the presenfC'E’HWS&‘éqsﬁgﬁ

chanber assenbly for a conbustion-tool, which features a conbustion chanber
at |least one novable plate and a Iatching mechani sm The conbusti on chanber
assenbly provides a sinplified novable plate that can be selectively
positioned for achieving the desired fuel-air mxture. Mvement of the
plate is achleve by a. 5 o hes that are |less e lve to
manuf act ur e CHRPUSIER qmi;qf,qin gf?é‘ileﬁlgw ﬂeﬁgéﬁf@ prayide 2 f ngrgng;wﬁg@p ugtion.

Anot her feature of the present conbusti on chanber assenbl is that the

| at ch menbechantsn whess thedpressurreisndslixpred toithe piston earlypiadisf a{r&vel geokei o¥etwher e

I ncreased pressure can be delivered to the piston early in the drive stroke.
Shi el ding afothdranepd & torprovidenafastasing ol nombusties chemberl that itz rppénsived by .
positioning the novable 20 plate between the regi ons where conbustion is

initiated apfyahanauid sl ﬁdﬁbr'n%ed RO PEVidé s WRtetRHoB ehbustion chamber
PCT/ 1JS2004/ 035793 More speC| fically, the present 7T nvention provides a

Eg%ﬂ%i o L A3GaRle é)orggﬁ%agﬂeﬁéﬁﬁn’g%&%%?ﬁbﬁﬁ%@%ﬁ?ﬁﬁg Hosea i
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combustion chaanr has at | east one |atch nenber
combustion chamber.

SUMMARY OF THE INVENTION

10 The above-listed concerns are addressed by the present combustion

chamber -assembly for a combustion-tool, which features a combustion chamber, at

least one movable plate and a latching mechanism. The combustion chamber

assembly ’provides a simplified movable plate that can be selectively positioned for

achieving the desired fuel-air mixture. Movement of the plate is achieved by a variety

15  of latches that are less expensive to manufacture and repair than the electric and

electronic counterparts. Another feature of the present combustion chamber assembly

is that the latch member also positions the movable plate in a specific location where
increased pressure can be delivered to the piston early in the drive stroke. Shielding -

of the piston from pressure increases is also accomplished by positioning the movable

- 20 plate between the regions where combustion is initiated and where the piston is

housed.



associated with at |east one of the conbustion chanber nenbers and the at

| east one conbustion chanber plate for releasably holding the relative
position of the at |east one conbustion chanber plate to the chanber during
operation o . Arelease for the latch nmenber is_also provided

whi ch perniﬁgégﬁﬁggﬁﬁe novenent of the at least 10 one Egﬂgﬁgvﬁ@ﬁméhanber

pl ate and the conbustion chanber. In another enbodi nent, a conbustion
chanber assenbly for a conbustion powered fastener driving tool has a
conbusti on chanber; at |east one conbustion chanber plate being

di spl aceable in the |ongitudinal direction of the conbustion chanber, a

| atch nmenber that releasably holds the at |east one, conbustign 15 chanber
plate to a first con%???ﬁ?ﬁ%ﬁ% pﬁeé%é?veﬂg?l?ﬁﬁwéﬂ@ﬁl%éﬁgﬂ?né}?mﬂ at
| east one conbustion chanber plate froma second conbustion chanber nenber,
and a rel eassemblyrfor bee ih atcombustignetool inpladipg e sepbustinnechaimher having atlepstovi des

a |l atching nechanismfor use in a conbustion-tool including a first

conmbust i on ehaohmbustibatchaabe plaeedisptded inthesshamber 264 ol ére gl latist onk he
conmbusti on chanber plates being novable to a fastener driving tool, having a

plurality oémﬁa&%ﬁtdh%b&hgrs@@%n@'@é QRaibi2 " Bbmbih Cart O AN forCRAMNET

pl ates are novable relative to each other in the chanber, a |l atch rel ease

hol ds- 1 pf AT ey, 0 GREBRARE igPer 265" b JoRMCOne W iR,

and a latch including a_latch nber associated with one of the conbustion
chanber pl apwecipted ity gideasheug of the co 8 chambermembgrstang,the at leag{one
plurality of conbustion chanmber plates and a second position disengaged with
at | east Scamignstidn chamiwrpiateifos reléasaidyrbaldirigothe ahlatibe pogitian of the at least

one combustion chamber plate to the chamber during operation of the tool. A release
for the latch member is also provided which permits relative movement of the at least
10  one combustion chamber plate and the combustion chamber.

In another émbodiment, a combustion chamber assembly for a
combustion powered fastener driving tool has a combustion chamber; at least one
combustion chamber plate being displaceable in the longitudinal direction of the
combustion chamber, a latch member that releasably holds the at least one combustion

15  chamber plate fo a first combustion chamber member during displacement of the at
least one combustion chamber plate from a second combustion chamber member, and
a release for the latch member.
The present invention further provides a latching mechanism foruseina -
- combustion tool including a first combustion chamber plate and a second combustion
20 chamber plate, the combustion chamber plates being movable to a fastener driving
tool, having a plurality of combustion chamber plates wherein the combustion

chamber plates are movable relative to each other in the chamber, a laich release for



I n anot her enbodi nent, a conbustion chanber assenbly has a conbustion
chanber plate and a sl eeve novable with respect to the conbustion chanber
pl ate. The conbustion chanber assenbly also has a | atch nenber associ ated

with the sl %{eveof%r positioning the conbustion chanber plate against the 10
sl eeve, and P& e and the conmbustion chanber plate BFEVSRH3AB3abl e

relative to a tool housing. In another enbodi nent, a | atching nechani smfor
a fastener driving tool having at |east one conbustion chanber plate has a
sl eeve novable with respect to the conbustion chanber plate, and a
plurality of latches configured for retaining at | east 15 one conbustion

chanber plate in,a fifst position econd,..posd tian. .BRI.EF _DE | PTI ON
TP saie lahngmbe whR spleprffold &8 SRS TR dopfttatict tAAmtEr BIARS, on of
t he present conbustion chanber assenbly showi ng the tool off the work
surface; 20 afipesnt $o pe Anqibes; pud p laie inchiding ¢ intchomember asspeiatet R etfoer

assenbly of FIG 1 showing the tool in contact with the work piece before
the | atch i she elmamstidn chainBe? plates (AP firkt POTitiIS208aPeA G0 At 1dakiGone3of thea
vertical cross-section of the conmbustion chanber assenmbly of FIG 1 show ng

the [atch r ghRRARYSF chinbrustibnl chamb¥eplates ahd & kBAd pESitioY BisLAgagBd HithQf Raste
enbodi nent of the present conbust’ion chanber assenbly show ng the tool off

(D ot g5V shgE s PGk fsoBp e 0 2t 1, O, e corbust o
the combusti on chambah 4eBHb|iRimens, '8 Combustion” chatmber geseiibly as & O

combustion chamber plate and a sleeve movable with respect to the combustion

chamber plate. The combustion chamber assembly also has a latch member

associated with the sleeve for positioning the combustion chamber plate against the

10  sleeve, and the sleeve and the combustion chamber plate are displaceable relative to a

tool housing.

In another embodiment, a latching mechanism for a fastener driving tool

having at least one combustion chamber plate has a sleeve movable with respect to the

combustion chamber plate, and a plurality of latches configured for retaining at least

15 one combustion chamber plate in a fitst position and a second position.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
FIG: 1 is a vertical cross-section of the present combustion chamber --
assembly showing the tool off the work surface;
20 FIG. 2 is a vertical cross-section of the combustion chamber assembly of

FIG.1 showing the tool in contact with the work piece before the latch is released;



FIG 4 showing the latch released; FIG 7 is a vertical cross-section of the
conbustion chanber assenbly of 10 FIG 4 showi ng the piston extended; FIG
8 is a vertical cross-section of another alternate enbodi nent of the

present conbustion tool showi ng the tool off the work surf FIG 91is a

ce-
vertical cr 39X Mn of the conbustion chanber assenblyX 5%0‘]‘110(’.?7938 showi ng
the tool with a first latch engaged; 15 FIG 10 is a vertical cross-section

of the combustion chanber assenbly of FIG 8 showi ng the second | atch
engaged; and FIG 11 is a plan view of a divider plate of the tool of FIG
8. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENT 20 Referring nowto FIG 1,

a conbustion chanber senbl ui,t abl e i.n e Wwih conbustion taogls_of the
type di scussed above,ﬁén:glsian%%ﬁ%F%??‘T"ﬁeé:h%gf@gﬁﬁ'ﬁ'b?m%h%@sﬁpo@%’rﬁt
invention is generally designated 10 and includes a 7 WO 2005/ 045214

PCT/ US2004/ @ﬁ-ﬁgbowﬁlémlﬁqhdﬁk’@m%mer 12 having a generally cylindrical
shape with a cylindrical wall 14, A ring-shaped bottom 16 defines an

openi ng 18 at whi ch [Fd@a#i mna aedicald erossyéecticke of afCaltesnate embodiment effethabl y by
integral form ng or casting, however other known fastening technologies are

contenpl ate :es@ﬁt%oﬁ%ﬁﬁm%hﬂnﬂé%séiﬂblg@ﬁmﬁn e totl ofPtheAvirkRUughédd 24 IS
| ocated within the piston cylinder 20 and has a piston plate 26 abutting the

CoTDUSt 81 ThATSST AFIGTS Pl ol o SRS A kit O
O 05 Se0t | U0 i 5132 oSt W S5 M Bl i B2 RS9 20
FIG.6isa verﬁcal cross-section of the combustion chamber assembly of
FIG. 4 showing the latch relgased;
FIG. 7 is a vertical cross-section of the combustion chamber assembly of
10  FIG. 4 showing the piston extended;
FIG. 8 is a vertical cress-section of another alternate embodiment of the
present combustion tool showing the tool off the work surface;
FIG. 9 is a vertical cross-section of the combustion chamber assembly of
FIG, 8 showing the too! with a first latch engaged;
15 FIG. 10 is a vertical cross-section of the combustion chamber asQembly

of FIG. 8 showing the second latch engaged; and

FIG. 11 is a plan view of a divider plate of the tool of FIG. 8.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
20 Referring now to FIG. 1, a combustion chaﬁaber assembly suitable in
use with combustion tools of the type discussed above, and incorporating one

embodiment of the present invention is generally designated 10 and includes a



bl ade 28 protrudes. 10 In FIG 1, the tool of the conbustion chanber
assenbly 10 is not in contact wwth the work surface and the piston 24 is in
a retracted position. The piston plate 26 is generally flush with the

ri ng- shape . Sealing rings or piston rings 3 itioned
I n spaced ?\g?)caﬁwsgog}zé% the piston plate 26 as is known, %\Cﬂ%ﬁ'{@s?ﬁ% pi ston
plate sealingly define a | ower end of the chanber 12, creating separate 15
vol unes on each side of the piston plate 26. The driver blade 28 slightly
protrudes fromthe opening 30 of the guide cylinder 20. In the conbustion
chanber 12, one of two conbustion chanber plates includes a plate -36
having a general l,y cylindrical .plate base 38 with.a tuhylar,.. generally
cylindrical C%IP‘{S%% cﬁﬁn@?{tf@nﬁ?‘?@g i F a sbape Wﬁﬁﬁ&%’?‘g&aﬁﬁhhe
base. 20 The plate 36 is configured to be reciprocally novable al ong the

| ongi t udi nal4-aAifmgcﬂhaPQ¢f@t(96hi)8§§ﬁ@ﬁ ap pReRieg 18 ot which donatigh agpideiayljndez | s
defined by the plate 36, extends 8 WO 2005/045214 PCT/ US20041035793 up

t hrough t he2@ ik iseciired,apreferablyoby 4fitegrall fosnige ner edstingphopendi ofkerrknowhat i ve
to thé plate base 38. A separation plate 44 is |ocated between the plate 36

and the ri nggteafiaRechnBRizicaMNrd ContéMBlateP ARt duide GHider 3¢ hBas bRfoMUErA
di aneter corresponding to the 5 inner dianeter 'of the cylindrical wall 14.

s :Zﬁ?ilz eéﬁﬁ%’ﬁﬁﬁﬁi gdégééiﬁf*%%&&ﬁﬂﬂ%ﬂivﬁf%fﬂﬂﬁ@%@ﬁgﬁ ééﬂ%?%?f“ytﬁ%@‘fh?nﬁfi ie:f
' ' [ 40. T
"0d 45 has BIOIHER CLREPRES At BFARINK. A6 A EOBCHITMRDFAlRG aPBYEEESe of t ho

central opening 42 for relative slidably novement and extends transversely
28 that extends from the piston plate forming a general “T” shape in cross-section.

The bottom 22 of the guide cylinder 20 has an opening 30 through which the driver
blade 28 protrudes.

10 In FIG. 1, the tool of the combustion chamber assembly 10 is not in
contact with the work surface and the piston 24 is in a retracted position. The piston
plate 26 is generally flush with the ring-shaped bottom 16, Sealing rings or piston
rings 32, 34 are positioned in spaced relation on the piston plate 26 as is known, and
with the piston plate sealingly define a lower end of the chamber 12, creating separate

15  volumes on each side of the piston plate 26. The driver blade 28 slightly protrudes
from the opening 30 of the guide cylinder 20.

In the combustion chamber 12, one of two combustion chamber plates
includes a plate -36 having a generally cylindrical plate base 38 with a tubular, --
generally cylindrical portion 40 extending vertically from, and transverse to the base.

20 The plate 36 is configured to be reciprocally movable along the longitndinal axis of
the combustion chamber 12. A central opening 42 is defined by the plate 36, extends



10 fromthe separation plate 18. A shoulder 50 is |located at a free end of
the rod 48, has a dianeter that exceeds the inner dianeter of the central
opening 42 and is configured for inpeding notion of the rod 48 in the

| ongitudinal direction with respect to the plate 36. B |,ndri cal
portion 40 %RAWREMod 48 project throughan opening 51 9’??"{5‘2‘%@%@3 end of
the chanber 12. 15 Drive rods 52 are fixedly connected to the plate 36 and
extend outside of a cylindrical wall 54 of the guide cylinder 20 in a
direction generally parallel to the - axis of the conbustion chanber 12. The
drive rods 52 each extend through an upper rod opening 56 forned in the

separati on 4 . g P . s L haped
bottom 16 oﬂ) ?llifg’u o%&llﬁlglr}g%ﬁ%ﬁ%@?4Q%§ﬁAp gfl?e\?%ﬂ)ﬂ)%g%?}cé@r E%&é‘%nﬂég%?ri cally
pl aced ar ougld t.he gél indrical wall 54 of the conmbustion chanber 12 and is
secured to BeleRRE nd of each of the drive.rods 52, as seen in FIG 1. A
conpression spring 62 is associ ated wth each of the drive rods 52 and
extends 9 WD 2005/ 046 3appration| piaieodh indwatd baswesiethe plate 36iapd thefings0 and

t he ring-shaped bottom 16 of the conbustion chanber 12. \Wen the tool

i ncor por at i sigpedBotantiGs The sepakativh eiated4 aaddryoutér dismefef colnespondikg tosthef ace,
the conpression springs 62 bias the plate 36, and in turn, the separation
plate 44 toNeF diabdber’ dfMille THRRGEAP HallON. L& niovablb 4b8 e BrojRE ikl thec! udi ng
a latch nenber 64 is fixedly and pivotably attached to the shoulder 50 of

t he cyIiner

transver S?TJD y&?gl éﬁ%ﬁ%ﬁ%f’{ @8%%?53%15 %)?&?ﬁeed mgﬁﬁtﬂ&nsﬁﬁtg%ﬁ?ﬁ%%al Inyt he
Fhe shoul def Sogeisil wAny1al A PEst 1t Bt ctFoecs 65 denish SEMeceR B par 5

of the

portion 40. The rod 48 has an outer diameter generally corresponding to the diameter
of the central opening 42 for relative slidably movement and extends transversely

10  from the separation plate 18. A shoulder 50 is located at a free end of the rod 48, has
a diameter that exceeds the inuer diameter of the central opening 42 and is configured
for impeding motion of the rod 48 in the longitudinal direction with respect to the
plate 36. Both the cylindrical portion 40 and the rod 48 project through.an opening 51
in an upper end of the chamber 12.

15 Drive rods 52 are fixedly connected to the plate 36 and extend outside of
a cylindrical wall 54 of the guide cylinder 20 in a direction generally parallel to the
axis of the combustion chamber 12. The drive rods 52 each extend through an upper
rod opehing 56 formed in the separation plate 44 and a lower rod opening 58 formed -
in the ring-shaped bottom 16 of the combustion chamber 12. A drive ring 60 is

20 concendrically placed around the cylindrical wall 54 of the combustion chamber 12
and is secured to a lower end of each of the drive rods 52, as seen in FIG. 1. A

compression spring 62 is associated with each of the drive rods 52 and extends



10 | atching nechanism In the preferred enbodinent, the |latch nmenber 64 is
attached to the cylindrical rod 48. However, it is also contenplated that
the latch nenber 64 could be pivotably attached to the cyllndrlcal portion
40, as long._as the plates 36 and 40 can nove in uniformin a firs
direction, SH*EYMSHE separated for novenent in a seconBCEWFQQV?%H” Ot her

| at chi ng nechani sns contenpl ated i nclude but are not limted 15 to, a latch
menber 64 as shown, or any other .| atch nmenber, a pivot point 66 as shown,

or any other pivotable action where a |latch nenber is engaged with a
conbustion chanber plate 36 and 40. When the latch nenber 64 is in a

vertical orl entatlon Fl G t he , te | S- at,a.loc n 68.
When engage etvqeﬁg ﬂé%@é‘éﬁ:’fm%éﬁ\%g '%FSEOW(;E&%%%CWP‘FWl gﬁ‘?’g?fort i on
40 of the cylindrical portion 40 prevents the 20 cylindrical rod 48 from
movi ng rel atl2v &Vhen thiéood lingosporgting thacombestion shabariassembly A8is effithe work 48,
and in turn, the separation plate 44 in an adjacent and static position
relative to smtfm iHeadotnpoéssiohGpfl 0D biad dildte BE,TdddSA 4| fidSeéPatatidioplate

provi di ng flow out fromthe conbustlon chanber 12, a check valve 70 is

provi ded ongy ﬁﬁ%@ﬁ&eﬁ% I'n Operatlon an actuation nenber 72
S prOV|ded on the d ing 6 opp05|te t he check valve 70. Wen the

drive rods 52 nove t ase {he di.s en t and the
ring- shaged bottom 16, l%lﬂ[ﬁn% %’?F %@ﬁﬂ %thﬁb nég}tﬁ9 %ﬁF‘?@ %on of
t he check val ve 70. e tﬁ stance mbetwe n the plate 36 and the

ri ng- shaped Ptablya ?ts eyl @@ﬂﬁ%%aﬁﬁt%ﬁ’ﬂ’%ﬁmﬁbﬁﬁer 72
and the check valve 70 engage, bIocklng t he check valve and preventing gas

fl ow out fr ewhi¢hhis dispdsed tgeneraliy drahsversedy toAthellongitudinal akishafl the céhbastion
provi ded on the separation plate 44. The

chamber 12. In the present embodiment, the laich member 64, the pivot point 66, the

rod 48, the shoulder 50, and the cylindrical portion 40 are considered to be parts of the
10  latching mechanism, In the preferred embodiment, the latch member 64 is attached to
the cylindrical rod 48. However, it is also contemplated that the latch member 64
could be pivotably attached to the cylindrical portion 40, as long as the plates 36 and -
40 can move in uniform in a first direction, and can be separated for movement in a
second directien. Other latching mechanisms contemplated include but are not limited
15  to, a latch member 64 as shown, or any other latch member, a pivot point 66 as shown,
or any other pivotable action where a latch member is engaged with a combustion
chamber plate 36 and 40, When the latch member 64 is in a vertical orientation (FIG.
1), the plate 36 is-engaged at a location 68. When engaged, the contact between the -
latch 64 and the cylindrical portion 40 of the cylindrical portion 40 prevents the
20 cylindrical rod 48 from moving relative to the plate. The laich 64 locks the cylindrical
rod 48, and in turn, the separation plate 44 in an adjacent and static position relative to

the plate 36.

10



10 holes 74 are generally uniformy arranged on the separation plate 44 to
allow the flow of gases between a forechanber section 76 and a mai n chanber
section 78, shown in FIG 3. Aplurality of outlet openings 80 for air and
exhaust gas_flow out of the guide cylinder 20 is provided at a | ocation
closer to t RO WK of the cylinder 22. The 15 piston PYI/ESOMEL3 t he 11 ow
of air and gases out of the outlet openings 80 as the piston passes the

outl et openings noving in a direction towards the bottom 22. Referring to
nowto FIG 2, the position of the plate 36 and the separation plate 44 at
the top of the conbustion chanber 12 correspond to a conpletely expanded

mai n chanber section 78. When the tool 1Q contacts the work 20 piece, the

wor kpi ece contact el e‘fjﬁ%d’tm‘('a’ﬂg @mm)é%&tﬁ@y@gghqm@%qﬁé, th%k\y,aﬁvg t he
drive ring 60 towards the bottom 16 of the chanber 12, which displaces the
plate 36 byOtihprayidedeonrthe singshapsddetiomHé. dppesstion;en aotuption membenahiser 12.

Since the latch 11 WD 2005/ 045214 PCTI US2004/ 035793 nmnenber 64 defaults to

a vertical posvidédon thehdrive mibg 6B 6pposite shd tiwck eplve O OWhph dhe ddde rddsr5@ugh
engagenent between the |atch and the cylindrical portion 40, In a vertical

or i ent at | ON mdvaRo ifkrEdle MR BSENG beBl QIR Blate W M Ithiihs SRApeabHdR: 1AM | N

turn, the separation plate 44 to which the cylindrical rod is attached,

Schomat i car Poen bl 72 B\ ek b 8 shécs IARls 77 HHaR Wl distaee, o 11 g

60 bl ocks further povenment of the drive ring . copntacting the closed check
valve 70. LOEHY®S tBﬁPlaFFe-”é?P‘i‘ sy 1egphapgd MQ@B% if AbIE GHBIY 12 is
at least one radial opening 82. Relatively snaller dianmeter feed channels
84 actuation member 72 and the check valve 70 engage, blocking the check valve and

preventing gas flow out from the combustion chamber 12,
A plurality of holes 74 are provided on the separation plate 44. The
10  holes 74 are generally uniformly arranged on the separation plate 44 to allow the flow
of gases between a forechamber .sectio_n 76 and a main chamber section 78, shown in
FIG. 3.

A plurality of outlet openings 80 for air and exhaust gas flow out of the

guide cylinder 20 is provided at a location closer to the bottom of the cylinder 22, The
15  piston 24 actuates the flow of air and gases out of the outlet openings 80 as the piston
passes the outlet openings moving in a direction towards the bottom 22.

Referring to now to FIG. 2, the position of the plate 36 and the
separation plate ‘44 at the top of the combustion chamber 12 correspond to & -
completely expanded main chamber section 78. When the tool 10 contacts the work

20 piece, the workpiece contact element (not shown) compresses the spring 62 moving
the drive ring 60 towards the bottom 16 of the chamber 12, which displaces the plate

36 by the drive rods 52 toward the top of the combustion chamber 12, Since the latch

11



10 communi cate with a netering head 86 which delivers fuel to the radial
openings 82. As the cylindrical portion 40 noves upward relative to the
conmbustion chanber 12, a stirrup 88 that is pivotally supported on the
cylindrical wall 14 by a pivot point 90, and is slidably engaged by the
cylindrical WRAPSI0O6R140 at a roller 89, noves the neteri dETH2EWB8E% onar ds
the feed channel 84. \Wen a netering valve 99 is opened by the 15 netering
head 86, fuel is injected into the nain chanber section 78. As the plate 36
and the separation plate 44 are noved to the top of the conbustion chanber
12, air is displaced into a main chanber section 78. The fuel is fed to the
mai n chanber section 78 when the plate 36 and the separation plate 44 are -
noved, al | omember Aé defislts dma@ vamdcadiposition,nthg plate 34 liftmthericparationiplate 94 such
as a resilient bunper is |located at the bottom 22 for danping the novenent

of the pi st thnigh enpagemmibetved e litcle abd thenaplindsical fportidibd0. dh avticdlm | ar
known material. 12 WO 2005/ 045214 PCTI US2004/ 035793 Referring nowto FIG

3, the tool zhtado %R 'ld{q‘g.i eeabep “@Ieir BRAGARri ' et ed
after the t ?ﬂllggercﬂ;Q has been b%ulrglgfe . %%e tri‘gger é?gl%rag‘?%a%%sins?ﬁg’pﬁhgt ch
menber 64 b AN I h nber. n jncli r.non-vertic
pos 11 on. atoPatAtRn Bt 4 48 e B Ghindeleeh od i analict Rap” SR 4refChome 26
which 5 remai ns pgsitioned ad%a%;nt to the t %,of t he conmbustjon chanmber 12.
Thi s movenetse plate 36 watiapigest 79 %awatsehwtmﬁy de pulled. vHhe aetuationaenberne
plate 36 and the separation plate referred to as a forechanber section 76.
Fuel is di sfil acmmtechonuhé drive ting & blocksofurthbe nsevermeat iof rtheldeive deg bgt ween
the main chanber 78 and the forechanmber section 76 as the separation plate
noves r el at potfadiifg tieclticdicheciSvalve 70.
Located on the cylindrical wall 14 of the combustion chamber 12 is at
least one radial opening 82. Relatively smaller diameter feed channels 84
10 comumunicate with a metering head 86 which delivers fuel to the radial openings 82.
As the cylindrical portion 40 moves upward relative to the combustion chamber 12, a-
stirrup 88 that is pivotally supported on the cylindrical wall 14 by a pivot point 90,
and is slidably engaged by the cylindrical portion 40 at a roller 89, moves the metering
head 86 towards the feed channel 84. When a metering valve 99 is opened by the
15  metering head 86, fuel is injected into the main chamber section 78.
As the plate 36 and the separation plate 44 are moved to the top of the
combustion chamber 12, air is displaced into a main chamber section 78. The fuel is
fed to the main chamber section 78 when the plate 36 and the separation plate 44 are -~
moved, allowing the fuel and the air to mix,
20 A dampening device 92 such as a resilient bumper is located at the
bottom 22 for damping the movement of the piston 24. The dampening device 92

may be of rubber or any similar known material.

12



10 An ignition device 94 such as a spark plug is provided for generating an
el ectrical spark for igniting the fuel mxture and is preferably |ocated at
the end of the «cylindrical rod 48. The ignition device 94 initiates
conmbustion in the forechanber section 76 as the separation plate 44 noves
away from t W@ 2005M&186. Many vari ations on the ill ustratREFERBUIBTENt are

al so possible, 15 including different ignition systens, chanber shapes,

fuel injectors, and valving and sealing arrangenents.. Watever the specific
configuration, the operation of the fastener-driving tool incorporating the
conbustion chanber assenbly will be described in detail wth reference to
FIGS. 1-3. In operation, the holes 74 of the separation plate 44 enable the
20 di spl acement of t fkeferriag ngwto KIG: 3y the fqobincorperatime the pombustionchamber 78 to
the forechanber section 76 so that both chanbers have fuel. The flow

t hr ough t he afweiobly 104 depidittbaerthe atiggen 78 has beehifpuliads Thet trigher Fhreteakes t he

f orechanber section 76. Soon 13 WD 2005/045214 PCT/ 1JS2004/ 035793 after

the trigger iedlatdh Rishlbed 642b5 Bving HRMatdiemieBbrl {0 n dBMIRR 8 nbSREARE t he
turbulent fuel-air mxture in forechanber section 76, resulting in

[ d f , il f i S| h
e cased | LASROARERAEHH kb O GOHID S S R o118 51 I "
O e S e b e P8 S b 2 i b 1

t he mai n chanber section 78 result in conbustion occurring sooner in the
pi st on st r oké theusspanation plate 4fidefines. 2 #olvme bedweeni the iplate 34sanid: the separatiomn down
through the guide cylinder 20. Downward novenent of a piston 24 actuates
the flow of phit refgrtedidsss forechamber section 76. Fuel is displaced through the holes 74

on the separation plate 44 between the main chamber 78 and the forechamber section
76 as the separation plate moves relative to the plate 36.

10 An ignition device 94 such as a spark plug is provided for generating an
electrical spark for igniting the fuel mixture and is preferably located at the end of the
cylindrical rod 48. The ignitien device 94 initiates combustion in the forechamber
section 76 as the separation plate 44 moves away from the plate 36.

Many variations on the illustrated embodiment are also possible,

15  including different ignition systems, chamber shapes, fuel injectors, and valving and
sealing arrangements. Whatever the specific configuration, the operation of the
fastener-driving tool incorporating the combustion chamber assembly will be
described in detail- with reference to FIGS. 1-3.

In operation, the holes 74 of the separation plaie 44 enable the

20 displacement of the t;uel-air mixture from the main chamber section 78 to the
forechamber section 76 so that both chambers have fuel. The flow through the holes

74 in the separation plate 44 causes turbulence in the forechamber section 76. Soon

13



10 out of the outlet openings 80. After the piston 24 reaches the end of its
stroke, it is brought back to its initial position by a vacuum caused by

t hermal feedback produced by the cooling of the fuel gases. The conbustion
chanber remains sealed until the piston 24 returns to its |n|t|al osition.
Ref erri ng nWR206/085206  4-7, a second enbodi ment of a corRS<¥289#/03583 chanber
assenbly having a |latching nmechanismfor a conbustion chanber plate of a
fastener-driving tool is shown and generally designated 100. A feature of
the enbodiment 100 is that the | atching nmechani smuses a sinple spring

bi ased | atch nenber and stop configuration In FIG 4, the conbustion tool

of the conbu cha 100 is sim to the toaql of. the
conbusti on E n‘g%lt“ %Faﬁ X" .%1891#9 %ﬁgﬁllﬁﬂt%ﬁgmwi i s
nounted, is off the work surface and a workpiece contact elenent 104

protrudes f fupirair thistareriy fo Wsm%,rmmemmﬂM@mmwover a
pi ston cylinder 110 and a spring 112 biases the sl eeve against 14 WO

2005/ 045214iPhY foreshafbes séiidn. t The Mlaficohext Ylowa diFough thHé \hotksr 74 frehethkl4 i s
nested between the piston cylinder 110 and the sleeve 108 preferably near a

top of the or\%. da%tl%%'t@ﬂquﬂhhcﬁﬁn biriectibnigd e eugivsga%éiéw act the

di mensi oned I e novenent trve to the s
Iaterall recjpr 16 I.s t.he der plate 114
o5 post ¢ B 263 %ré?wsﬁ*‘? i S Drprart e R evindt® 2 TRt (e
engaged position (FIGS. 4- an end 116a of the | atch nenber 116 projects
into the i nflayespeesls qaﬂgmg bergction;7heegelt heombustien egcusring $ponghig 1 | 6a
is preferably inclined, however other configurations are contenpl ated.
Furt her, t hthelmstom strek®anch1ihg the pistonf 24 ks Ingore padrttayas i isdeven dowmthrerghaged
position by a spring 11 6b.
the guide cylinder 20.
Downward movement of a piston 24 actuates the flow of air and gases
10 out of the outlet openings 80. After the piston 24 reaches the end of its stroke, it is
brought back fo its initial position by a vacuum caused by thermal feedback produced
by the cooling of the fuel gases. The combustion chamber remains sealed until the
piston 24 returns to ifs initial position.
Referring now to FIGS. 4-7, a second embodiment of a combustion
15 chamber assembly having a latching mechanism for a combustion chamber plate of a
fastener-driving tool is shown and generally degignated 100. A feature of the
embodiment 100 is that the latching mechanism uses a simple spring biased latch
member and stop -configuration. In FIG. 4, the combustion tool of the combustion -
chamber assembly 100 is similar to the tool of the combustion chamber assembly 10,
20 in which the combustion chamber 10 is mounted, is off the work surface, and a

workpiece contact element 104 protrudes from a housing 106 (not shown). A sleeve

108 is collapsed over a piston cylinder 110 and a spring 112 biases the sleeve against

14



10 A piston 118 is located within the piston cylinder 110 for reciprocal
novenment simlar to the piston 24. A piston plate 120 is generally flush
with the top of the piston cylinder 110 and a driver blade 122 depends from
the piston plate 120 and through an opening 123 in the m of e piston
cyl i nder. R@Pé‘P‘W‘]ﬁﬁuﬁow to FIG 5, the workpiece cont ac?%g'?‘%ﬁ@ﬁ@”fgﬁ of the
tool 15 is in contact with the work surface and the tool has been depressed
agai nst the work piece prior to firing as is known in the art. As the tool

i s depressed, the workpiece contact elenent 104 pushes the sl eeve 108 into
a top position displaced fromthe piston cylinder 110; thus creating a

sl eeve volu at er ti Lom a
vl | 126 of CERAGH sbides of iyl %%?W?%ﬁ%é? hehgeeat@mé&oﬂfwaﬁ%lﬁﬂf&a to
nove upward with the sleev adj acent the sleeve end wal| Si mul eously,
At i dravheisleaye 8 Rretsebly Pt intop1ofdhe sleeve (HGAy cnsadditionz ghe dider 15 o
20051045214 PCT/ US2004/ 035793 the sl eeve 108 reaches the sl eeve top

posi tion (Fplgte 5)4 isfdimlensienedfoe clidablé movemérti relative to the steede 468/ edhemat he

sl eeve volune 126 by the seal 130'. Referring nowto FIG 6, the enbodi nent

100 is depi ptesliyhesiptdegtngtishh ABRBE 116 6isi énga é@aﬁeddlvﬁierlﬂaf@)\lw is
laterally generally outward, after the trigger 79'is 5 fully depressed

E?i‘li'e?gt%g” e Bd’%?ﬁ%%ﬁ%%#ﬁ%hﬂ?f%ﬁgﬁvgllb%iﬁ"@%p%%'%e? Shtgd :nner
135
136 and S&J@ d4-b?§%%véf’ﬁﬁ€%?%e Ferioih 4TF ARt e 206 itrion el P by

t he dovvnvvard | acement of the divi der plate 114. The fuel-air m xture
fl ows throu ne QSS Asjopst seen i FUF.\4, dhaer entlol 198 i refemably inglineds Bowevasiagher | ow
vol ume 138 to the first flow volume 136. Turbul ence

configurations are contemplated. Further, the latch member 116 is preferably spring

biased to the engaged position by a spring 116b.
10 A pisten 118 is located within the piston cylinder 110 for reciprocal
movement similar to the piston 24. A piston plate 120 is generally flush with the top
of the piston cylinder 110 and a driver blade 122 depends from the piston plate 120
and through an opening 123 in the bottom of the piston cylinder.
Referring now to FIG. 5, the workpiece contact element 104 of the tool
15  is in contact with the work surface and the tool has been depressed against the work
piece prior to firing as is known in the art. As the tool is depressed, the workpiece
contact element 104 pushes the sleeve 108 into a top position displaced from the
piston cylinder 110, thus creating a sleeve volume 126, With the laich member 116 -
laterally projecting from a wall 128 of the sleeve 108, the latch causes the divider
20 plate 114 to move upward with the sleeve, adjacent the sleeve end wall.

Simultaneously, air is drawn into the sleeve volume 126 past a sleeve seal 130. When

15



I's thus created in the first flow volunme 136 which is used to produce a
faster flame speed. Referring nowto FIG 7, conbustion occurs in the first
flow volunme 136 by igniting the fuel air mxture when the divider plate 114

reaches the stop 134. In the 15 preferred enbodi nent, igpiti rs via a
spark plug ¥ 2E04Rhn in the art. Wiile the conbustion @ﬁgﬁég@oﬂpﬁ&ﬁe first

fl ow volunme 136 under turbulent conditions, the flanme propagates through
the holes 140 in the divider plate 136, igniting the second flow volune
138: The rapid expansi on of combustion gases drives the piston 118 down in
the piston cylinder 110 to inpact a fastener. Venting of the conbustion
gases 20 occurs when the piston 118 passes check valves 146 at the end of
the stroke. therideevei1§8 sepchasthe slegytopinesitivg (K16, 5).adeljs dnjested intey @1G8) 14 n t he
pi ston cylinder 110 by the vacuum caused by the cooling of the combustion
gases. 16 W aaDealed52 it sSREVE YeRGRNA6ytB8seaRES®erri ng now to FIGS. 8-11,
anot her alternative conbusti on chanber assenbly incorporating a |atching

mechani sm i s gener al IRefeleinj a6 t8FTE5, the GRBRIARAY FOE deficRESVIRAIRETMN th t he
| at chi ng nmechani sm 100 have been designated wth identical reference

rochan sm bRl £16 EelARd b Borb R B BRIy kil abthe Bgel 70 & T e
"t mor Sac B fipreasul, ARISE FEHIRT  Aorii ER 4hah HRISH 10 EHRAER W pl at e
114, which maximzes the firing response tine of the tool. The | atching
nechani sns aid dives the dbudariphate dgédbﬁnwasismﬁb p\stopol 341disposed on angnusersyatle i n
the divider plate, 44, 114 that 10 optim zes the drive force of the piston.
I n, some applh3faf ieniceve 168 enjaigesthe bliderplate A first flow volume 136 and & second

flow volume 138 are defined in the sleeve volume 126 by the downward displacement

of the divider plate 114. The fuel-air mixture flows through holes 140 in the divider
10 plate 114 from the second flow volume 138 to the first flow volume 1%6. Turbulence

is thus created in the first flow volume 136 which is used to produce a faster flame

speed. |

Referring now to FIG. 7, combustion occurs in the first flow volume 136

by igniting the fuel air mixture when tile divider plate 114 reaches the stop 134. In the
15  preferred embodiment, ignition occurs via a spark plug as is.shown in the art. While

the combustion starts in the first flow volume 136 under turbulent conditions, the

flame propagates through the holes 140 in the divider plate 136, igniting the second

flow volume 138" The rapid expansion of combustion gases drives thé piston 118

down in the piston cylinder 110 to impact a fastener. Venting of the combustion gases
20 occurs when the piston 118 passes check valves 146 at the end of the stroke. The

piston 118 returns to the initial position (FIG. 4) in the piston cylinder 110 by the

vacuum caused by the cooling of the combustion gases.
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may be too small to allow the divider plate to snap back into the upward
position after the tool has been triggered. This affects the rate at which
the tool can be repeatedly fired. In the |atching nmechani smof the
conmbusti on chanber assenbly 150, an inportant distinguishing feature is
that the shWOR04814i vi der plate 152 is modified to 15 P&Eﬁ?ﬁ%’"?ﬁ?’ge

openi ngs when the plate is in the upward notion, yet is occluded by the

| at chi ng nmechanismto nmaxim ze the piston drive. Referring nowto FIG 8,

t he | atchi ng nechani sm of the conmbustion chanber assenbly 150 is shown in
the ready position, wherein the workpiece contact elenent 104 is shown
attached to a sleeve 154 in a rest position. The sleeve 154 is 20 col | apsed
agai nst the divider [Refereing3Rwioi FIGS. $-11,tanother altarhativeseombagtiom sharober pi st on
118. A housing 156 is attached to the piston cylinder 110. The sleeve 154 is
col | apsed ovsyenbhe icoiporatioy! andsithidd OnwclamsBpis Ngendflybidesighatedie 18.vi der
plate 152 17 WD 2005/ 045214 PCT/ US2004/ 035793 agai nst the piston cylinder
Jhe di vi der OhHofiente svhich 418 Shitd HAi'RE Tondtify Rbchiniéin 100 haidlBbon'dddigiiftal N

sl eeve 154. rst latch nmenber or 160 and a second vertically

di spl aced | at.gh r eOr | ab K l.ase ks . t.p project
| ateral ly OW%QWWSWQ%}R@% éb‘ %g’ﬁn&f‘% %ﬁﬁﬁ&&ﬁ?@ﬁéﬁlﬁgﬁ }%gﬁ,tgi%z are
|aterally 5 recicgjrli)cabl e relative to the sleeve 154. The %i rst. latch tab 160
is |ocatad MHealatchingomeslanismy, uses)at deast oue spring bistedslatel faembercand agamglo | s

| ocated near the bottom of the sleeve. Referring nowto FIG 9, the

wor k- pi ece engrugaat leastaonemf tholtchaugrhbare d Aagthien featurdef the mechamism, is that it aci ng
the sl eeve 154 upward and creating the sleeve volunme 126. Fuel is injected

and mi xed widcheagéy thetfldwn@f Hiredid Rkl Grapheosbngiph 46 e divider Paid124590fvnd | at ch
tab 162 is slidingly engaged by the trigger 79 and keeps the divider

maximizes the firing response time of the tool. The latching mechanisms of the

combustion chamber assembly 10, 100 use a hole size in the divider plate, 44, 114 that

10  optimizes the drive force of the piston. In some applications, the optimal hole size
may be too small to allow the divider plate to snap back into the upward position after
the tool has been triggered. This affects the rate at which the tool can be repeatedly
fired. In the latching mechanism of the combustion chamber assembly 150, an
important distinguishing feature is that the shape of a divider plate 152 is modified to

15 achieve large openings when the plate is in the upward motion,' yet is occluded by the
latching mechanism to maximize the piston drive.

Referring now to FIG. 8, the latching mechanism of the combustion
chamber assembly 150 is shown in the readj; position, wherein the workpiece contact
element 104 is shown attached to a sleeve 154 in a rest position. The sleeve 154 is

20 collapsed against the divider plate 152 which is, itself, collapsed against the pision
118. A housing 156 is attached to the piston cylinder 110. The slesve 154 is

collapsed over the piston cylinder 110 and a spring 158 biases the divider plate 152
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pl ate 152 against the piston 118. A cam 164 on the housing 156 slidingly
engages the first latch tab 160 prior to firing to protrude into the sleeve
volume 126. The first latch tab 160 and the second |l atch tab 162 are forned
at different circunferential angles such that scall ops 166 (best seen in
FIG 11), awe 20e04s1égned with the second 15 |atch tab PEFUR40337 al i gned
with the first latch tab 160. Upon full depression, the trigger 79 rel eases
the second latch tab 162 which slidingly disengages the divider plate 152.
Next, the divider plate 152 noves upward against tliefitst latch tab 160
due to a biasing force generated by the spring 158. In this manner, sleeve
vol unmes 156, 138 are defined on either side of divider 20 plate 152. The
first |atchagaibstl®e pistonheylindert o The odivider plate 462111 oested Betweent e gistander

pl ate 152. Wen conbustion is initiated in the first flow volune 136, the

flame nust cphsdert1h0qudlihd §leevdi Is4dex fipdtdateh Abhbat off REchhgb 450 k88 acsecordy €
bl ocked from passing 18 WO 2005/045214 PCTI US2004/ 035793 through the

SLEL;SW ow S E‘%?éa%f%ﬁ%‘ia‘&???t 2 5’?@5@?"}?%‘% ﬁ%@#ﬂg‘i@ tofhuoieh nder
11 I npact i Thi ' i | Vi
152 to move el Sy G55 e s FROL ML el 1B, 16 mecefBG, ™ ©

upward. This advantage is due to the increased surface area of the total
hol es 16§ i Eeciprecahly redativedp seeslaaye e Ahe fisstdateh tabpldO is duratadanedna toreef uded.
More air transfer between the first flow volunme 136 and the second flow
vol une 138 tlerslesveli54and thersesordtlatoh tabhio2<s bdchiogd nedrbhe bothmm of thersteave. | ess
hydraulic friction, the divider plate 152 can nove upward towards the first

:032 ch tab 10 160 at Refeiidg/RAPRFFIGHS; the Webkpidch dotifabt oREBtERP104'% plabdd'0

against the work piece, displacing the sleeve 154 upward and creating the sleeve

volume 126, Fuel is injected and mixed with air at the start of sleeve displacement.
10  The second latch tab 162 is slidingly engaged by the trigger 79 and keeps the divider

plate 152 against the piston 118. A cam 164 on the housing 156 slidingly engages the

first latch tab 160 prior to firing to protrude into the sleeve volume 126. The first

latch tab 160 and the second latch tab 162 are formed at different circumferential

angles such that scallops 166 (best seen in FIG. 11), are not aligned with the second
15 latch tab 162 but are aligned with the first latch tab 160.

Upon fuil depression, the trigger 79 releases the second latch tab 162
which slidingly disengages the divider plate 152. Next, the divider plate 152 moves
upward against the fitst latch tab 160 due to a biasing force generated by the spring ~
158. In this manner, sleeve volumes 156, 138 are defined on either side of divider

20 plate 152, The first latch tab 160 is shaped to occlude the scallops 166 in the divider
plate 152, When combustion is initiated in the first flow volume 136, the flame must

pass through the divider plate 114 at the holes 168 and are blocked from passing
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Accordingly, the latching nmechani smof the enbodi nents di scussed above
provides a |l atch nenber which serves to position at | east one novable plate
wi thin a conbustion chanber of a conbustion powered tool. A |atching

mechani sm using spring biasing on at | east one |atch nenber was al so

provi ded. AV®a¥sN4810f the 15 enbodi nents di scussed aboVET{US2004{0357%
sinplified nechanismfor precisely controlling at |east one novable plate
for achieving the correct fuel-air mxture in the conbustion chanber is
provi ded. The present invention also provides a | ow cost and easy to repair
alternative to electronic or electrical parts. Wile particular enbodi nents
of the latching nmechanismfor a 20 _conbustion chanber e of a fastener

l.
driving t oothrangh the dhvidetonatestthe seallops Jg6. | The W’Pﬁ’“sﬂéng’é‘a ®&PEdE BY t hose

skilled in the art that changes and nodifications my be 19 WO 2005/ 045214
PCT/ US2004/ @s&xbBowrvatiene hif eausesshe pistom Hdparbeidniyen down theccylindemt iGofori n its
broader aspects and as set forth in the followng clains. 20 CLAIMS: 1. A
combust i on gdpattes « &itepeRl y for use in a conmbusti on tool including a
conbusti on chanber, at |east one conbustion chanber plate disposed in said

chamber, the at |easipgng, 05 (1B Ys 6 WNkerPhighC1 b blde HAROGRiIFE DL S

bei ng configured for I Ve reciproca sal d conbusti on anber
moverent S of ST RSP GHUE ATHaR AR etied OB STHLD ACATLEG P U6 8 B de. sai d
chanmber into nultiple volunes; and a neans for releasing said | atch nmenber
for pernmi ttinexgaged)surfacearap oEthetetabolesnko%in thedividep plate 152 when the scallops
166 are not occluded. More air transfer between the first flow volume 136 and the
second flow volume 138 can occur as a result of the scallops 166, When there is less
hydraulic friction, the divider plate 152 can move upward towards the first latch tab
10 160 at an increased rate which, in turn, makes the firing cycle shorter.
Accordingly, the latching mechanism of the embodiments discussed
above provides a latch member which serves to position at least one movable plate
within a combustion chamber of a combustion powered tool, A latching mechanism
using spring biasing on at least one latch member was also provided. A feature of the
15 embodiments discussed above is that a simplified mechanism for precisely controlling
at least one movable plate for achieving the correct fuel-air mixture in the combustion
chamber is provided. The present invention also provides a low cost and easy to
repair alternative to electronic or electrical parts.
While particular embodiments of the lafching mechanism for a
20 combustion chamber plate of a fastener driving tool has been shown and described, it

will be appreciated by those skilled in the art that changes and modifications may be
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conbustion chanber plate and the conbustion chanber. 2. The conbustion
chanber assenbly of claim1l wherein the tool includes a first conbustion
chanber plate and a second conmbustion chanber plate in the conbustion
chanber and said latch nenber is configured for releasably securing the
first conbuSPi2§dRdtber plate relative to the second & f'q"@ﬁs"eﬁanber

pl ate. 3. The conbustion chanber assenbly of claiml further including a
cylindrical rod associated with one of said plates and having a shoul der
wherein the |atch nenber is on one of said shoulder and said cylindrical
rod. 4. The conbustion chanber assenbly of claim| wherein one of said
plates has a ,cylindrical, portion.sliding relative.to said cylindrical rod,
Said I at oh Tedcteret wifiout depatny fromy ‘ﬂﬁ&‘?‘i“&ﬁ?ﬂ i e‘?ﬁﬂﬂ‘@%ﬁ?e&%ﬁ“ﬁd‘?ﬁ 2
portion. 5. The conbustjon chanber assenbly of claim 1l wherein the latch
nmember is dorthinythedallovisgslaimb.ased t owards the combustion chanber to project
laterally until a trigger is pulled. 6. The conbustion chanber assenbly of
claiml wherein said | atch nenber pivotably engages the at |east one
conmbusti on chanber plate. 7. The conbustion chanber assenbly of claim!l
wherein said |atch menber is relatively elongate and is pivotably secured
to one of the conbustion chanber plates for novenent between a first
position in relatively axial alignnment with the conbustion chanber and a
second position out of general axial alignnent. S. The conbustion chanber
assenbly of claim7 wherein said release neans includes a trigger connected
to said | atch nenber for causing novenent fromsaid first position to said
second position. 9. The conbustion chanber assenbly of claiml further

i ncluding a conbustion chanber sleeve displaceable fromat |east one of the
conmbusti on chanber nenbers and wherein said at
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| east one latch nenber is disposed on the conbustion chanber sleeve. 10. The
conbustion chanber assenbly of claim9 wherein the |latch nenber is
configured to be biased towards the conbustion chanber to project laterally
until a trigger is pulled. 11. In a conbustion powered fastener driving
tool, a conbustion chanber assenbly, conprising: a conbustion chanber; at

| east one @@%M&stion chanmber plate being displaceable in the | ongitudinal
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means for releasing said |atch menber. 12. The conbustlon chanber assenbly
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i ncl udes acdmbuglige chamberpiate batkhé congmibtibnlcbdndder. menber for causi ng novenent from
said first position to said second position. 14. A | atching nmechanism for
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3. The combustion chamber assembly of claim 1 further including a cylindrical rod
associated with one of said plates and having a shoulder wherein the latch member is on one of
said shoulder and said cylindrical rod.

4. The combustion chamber assembly of claim 1 wherein one of said plates has a
cylindrical portion sliding relative to said cylindrical rod, said latch member is one of said
cylindrical rod and said cylindrical portion.

5. The combustion chamber assembly of claim 1 wherein the latch member is configured
to be biased towards the combustion chamber to project laterally untit a trigger is pulled.

6. The combustion chamber assembly of claim 1 wherein said latch member pivotably
engages the at least one combustion chamber plate.

7. The combustion chamber assembly of claim 1 wherein said latch member is relatively
elongate and is pivotably secured to one of the combustion chamber plates for movement
between a first position in relatively axial alignment with the combustion chamber and a second
position out of general axial alignment.

8. The combustion chamber assembly of claim 7 wherein said release means includes a
trigger connected to said latch member for causing movement from said first position to said
second position,

9. The combustion chamber assembly of claim 1 further including a combustion chamber
sleeve displaceable from at least one of the combustion chamber members and wherein said at
least one latch member is disposed onh the combustion chamber sleeve.

10. The combustion chamber assembly of claim 9 wherein the latch member is
configured to be biased towards the combustion chamber to project laterally until a trigger is
pulled,

11. In a combustion powered fastener driving tool, a combustion chamber assembly,
comprising:

a combustion chamber;

at least one combustion chamber plate being displaceable in the longitudinal direction of said
combustion chamber,

a latch member that releasably holds the at least one combustion chamber plate for common
movement with a first combustion chamber member during displacement of the at least one
combustion chamber plate from a second combustion chamber member; and
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chanber; and a latch means including at |east one a | atch nenber having a
first position engaged with at | east one of the plurality of conbustion
chanber plates and a second position disengaged fromsaid at |east one of
the plurality of conbustion chanber plates. 15. The | atching nechani sm of
cl ai m 14 wheedsdbmelesing shidtztdn maewteer i s pivotably disengaged. 22

12. The combustion chamber assembly of claim 11 further including a shoulder and a
cylindrical rod wherein said latch member is on one of the shoulder and the cylindrical rod.

13. The combustion chamber assembly of claim 11 further including a first position and a
second position of latch member motion, wherein said release means includes a trigger
connected to said latch member for causing movement from said first position to said second
position.

14. A latching mechanism for use in a combustion tool including a first combustion
chamber plate and a second combustion chamber plate, said combustion chamber plates being
movable to a fastener driving tool, comprising:

a plurality of combustion chamber plates movable relative to each other in the combustion
chamber; and

a latch means including at least one a latch member having a first position engaged with at least
one of the plurality of combustion chamber plates and a second position disengaged from said at
least one of the plurality of combustion chamber plates.

15. The latching mechanism of claim 14 wherein said latch member is pivotably
disengaged.

22



