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LATCH NGVECHANI SM FOR COMBUSTI ON CHAMBER PLATE OF A
FASTENER DRI VI NG TOOL BACKGROUND OF THE | NVENTI ON Thi s
w0 poosfsi2en rel ates to a | atchi ng nechani sm f or PEI/US2004/035793
sinmplified gas fastener-driving tool, in particular, a
| at chi ng nmechani smfor use in a conbustion chanber of
such a tool. Such fastener-driving tools are avail abl e
commercially from|TWPasl ode (a division of Illinois

Tool Works, Inc.) of Vernon Hlls, Illinois.
Combusti on- powered tools, or conbustion 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 conmonly
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
i ncorporated by reference herein. Simlar
conbusti on- powered nail and staple driving tools are
avai |l able coomercially fromI| TW Pasl ode of Vernon

Hlls, Illinois under the | MPULSEDDand PASLODE(r)
br ands. Fastener dr|V| tools are E]OOVI ded W|th a
mul titude obAdi éé\g§%F By

i nportant ancillary function of thetool is
scavengi ng. There are two basi c ways that residual

lcombustion prggie gf%ggqg;ﬁp%N fper are
scavenged: a) by dflilﬁg{lon |§ﬁ?acemsnt The

gloangL IS? In g rfr?v%n ion sirleﬁess t%f adl Jcc\ﬂmgg méghaglr]s%) ligr a s1mp11ﬁed gas

fastener-driving tool, in particular, a latching mechanism for use in a combustion
chamber of such a tool. Such fastener-driving tools are available commercially from
ITW-Paslode (a division of Illinois Tool Works, Inc.) of Vernon Hills, Illinois.

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 incorporated by reference herein. Similar
combustion-powered nail and staple driving tools are available commercially ﬁom
ITW-Paslode of Vernon Hills, Illinois under the IMPULSElland PASLODE®
brands.

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

ancillary function of the tool is scavenging. There are two basic ways that residual
1
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chanber. Usually a fan drives this process. Typically,

2.5 times the conbustion chanber volune change is
woe@deds2to exchange the residual conmbusti on gaBCTMIS1004/035793

air, making it a relatively inefficient nmethod. A nore

efficient process is displacenent. The displ acenent

nmet hod consi sts of renoving conbustion products by

reduci ng the conbustion volume to zero, hence

di spl aci ng the conbusti on products. Subsequently, when
cotnbestionl produdts fionca eambdstion chainberirewoavetiged:td) y\dihitionr, and b)

One di sadvant age of the current conbusti on- pomered

byl sockiRGfl TRE tdﬂﬁﬁ&‘?ﬂi nﬁﬁ?st oft&rﬁx garrecmao lihd EstlBustion

conponent s t hat per e ancl y fun ons
suc

needed u sr c function e.tool
cha&gbqrhelfbsg%}ﬁyeﬁgf gd’?‘ffﬁc SoPirocqfﬁe ¥RIC Yaeigetﬁ@?ﬂ/éhe combustion
el ectronic or electrical conponents, including
chiyaberevdleme chamgaistimeded ammqhengeaﬂmcnemdnalccthmp aak with air,
el ectronics for these ancillary functions is known. A

makﬁfgllﬁﬁrrelﬁhﬁaﬁ*\iﬁéﬁi@&ﬁtﬁfetﬁd’dese tool s having conpl ex
components is that the additional conponents nmake the

t ool nor c ost S.

appr oac hgt %ngc ggﬁedrl]%t n%ltoggsg g&%ﬁl&%ﬁ%ﬂ{ T@aﬁgﬁﬁc?@eﬂt method
4,712, 379 to Adan'% [ ncor por at ed reference herein,

coRTLE 1T FemoVEge SO Eﬁrmarerqd@ﬁtsc%wﬁwuw {hedeembustign volume to
novabl e plate with holes. The use of this approach

zerag beher displacinigethe apmbokticn pludstisorSudseduremtlyt hen the volume is
conbustion pressure reaches a maxinmumearly in the

mc?'éds&& a‘iHsQif@wﬁfintbkﬂEef/élﬁﬁleP' ston. The acceleration in
the rate of conmbustion is due to theturbul ence created

ngstsgg c8a? udﬁad%ant% 2R he "Rt I?:%nfblﬁs m?—'pcr)were MR used for

fastening is that they have a multitude 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 electronic or electrical components, inchuding

batteries, fan motors, control electronics and spark electronics for these ancillary
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 discloses a combustion chamber
divided by a movable plate with holes. 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
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through the holes in the novable plate. An advantage
of using the novable plates is that the piston is
W@ bioslogiedt f rom t he pressure increase in the fiP&L/US2004/035793

chanber where the conbustion is initiated. A further
advantage is that the conmbustion in the first chanber
creates a flane that passes through the holes in the
novabl e plate, and ignites the second chanber earlier

in the piston's cycle. The earlier the pressure

tufb%?e@r@@%r&ﬁ@% gh ffaNcd &ﬁlt)%sttltﬁﬂgéqaﬁ?oe?t&iﬁ irr mixtyre passes

inertira iIs vere ast ener erng r ven,
uI t t el l‘bt?l ce Anot her ancillary functl on
#%le‘?%‘? F’\’??(W Qe is to establish the correct

fuel air m xture needed for efficient conmbustion. This

process Ag adyastage of usingtthe maviabledplated dsl tienrthel pistomnis shielded

chanber approach. Known sol utions to establishing the

fraan e pesbuie lin@aseThthe! FiesticAGMYB e whBRepeNSeHuston is 1n1t1ated A
i ntroducing the correct amount of fuel to each chamnbe

p t e r, i ) efo
fuftherl Aty MR S orNGiGh oo FBl Spfin | hame that
One di sadvantage. i s that these approaches |nvo ve
Pagyes ithroygh th ecé PiED Hethednewbia plgts; and fgnitasithe geqandcbembencarlier
further disadvantage is that these known approaches
in dfet mistonsnryele. dtixoeariietahe ptdssurt oedchehte Hstoapn s Ayies etroke, the
is desired. Thus, there is a need for a

m&% SAARARNs ¥livekditto Q%&hb%lﬁ% Blivé, tlla 'ﬁ'i’tYrﬂQie?y %@%Sﬁ( piece.

t hat does not require electri él'ectronrc Part

There is aned r ovi afatenl
combust | é\ 5%“05{8%.05 e’ll‘f‘fe&‘l relg?ltsflﬁ dp esfaplish the
m xt ure.  Anot her need is to provide a fastening tool

COEgehh ialiafn muKEKe dicedgre fer ©ffécient 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.

One disadvantage is that these approaches involve additional
components to support the mixing process. A further disadvantage is that these
known 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
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
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piston is shielded fromthe pressure increase in the
first chanber where theconbustion is initiated. A
w@riosl4R214 t her need is to provide a fastening PODUS2004/035793

conmbusti on chanber where the pressure is delivered to

the piston early in its drive stroke. Yet another need

is to provide a fastening tool conbustion chanber that

is |l ess expensive to manufacture. Still another need

is to provide a fastening tool conbustion chamber that

coﬁﬁukt‘f‘cﬁ?is%@‘é&éi z?' sﬁlltfartﬁ&sﬁéeﬂ i %’ kdvidda fféé‘[%{ﬁ‘lﬁ% tdo %gmbustlon

Isto pr asteni ng tool UStIOI’]

chBighén et B8 ke SRR B féésbﬁf? e Moke, et

above- Ilsted concerns are addressed by the present
ancteboead isrio phevide a fagteming itgol fapmbuistiombhamberthatasilgss expensive
whi ch features a conbustion chanber, at |east one

to MnnaRiceurB! Bhifl Afdthet nedd mdwoméfwfhmmn 11661 €srnbustioh @hamber
chanber assenbly provides a sinplified anabIe pl at e

thagrlg‘.tlesg %'H?&g’flﬁﬁ t%cédsﬁ L Jendir. S| tfu?’ﬂl%? nEx?dy %satgrﬂrﬁx\/ltdg% fa@f%mng tool

VEMEN
achi eved by rlety of latches that are Ie
co Shnihtl RECine SRBIPISpier maygmenh of chg cplates in the
and electronlc counterparts. Another feature of the .
coprbastéort clomsimust i on chanber assenbly is that the |atch
menber al so positions the novable plate in a specific
| ocati on where increased pressure can be delivered to
the piston early in the drive stroke. Shielding of the

pi ston from pres npl i shed by
osi ¢1oni ng + he. SEVRHATEE R SR DNER TR L) one
where conbustion_ is initiated and where the piston is
housed. MBRe ahoweil asreéapm}cem% arey addiepsed; biy dhe jmspsent combustion
provi des a conbusti on chanber
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
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

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

housed.
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assenbly for use in a conbustion tool including a

conbusti on chanber having at | east one conbustion
webasen1pl at e di sposed in the chanber and whePE&T/UR®0£035793

| east one conbustion chanber plate and the chanber

menbers are configured for relative reciproca

movement . The conbusti on chanber has at | east one

| at ch menber associated with at |east one of the

conbusti on chanber nmenbers and the at | east one

conbust | . hol di

Cotat ve BECRRRelP: @oriph BERRIROYMR o sl chamber

chanber plate to the charb durln peration of the i
asseplly fox uf»é Iz a $embystiqmieo] He p shog, chgmben hpyag at least

which permts relative novenent of the at | east one
on€ eohibsttian chirabdreplatel disposaddn tthe chambers and whebea theeat, least one
I n anot her enbodi nent, a conbustion chanber assenbly

COlfn%{l tforf Qﬁﬁﬂ‘lﬁ%ﬂ ﬁ_%t@%ﬁ@rtﬁg dhasiben Sheribdryi 418 dRPgubes fér relative

ustl on C | east one conbustl on chanber

B 2 RN, BB P e

rel easabl y hoI ds the at |east one conbustion chanber
asyolciaterd withzat fl¢ast one oftheseondnstiom ebamberanpapers Adnige at least one
di spl acenent of the at |east one conbustion chanber

coRibabttor Eldmisergagerfr ecloixdblyi lwldiegaibeelatieeripesitioaru the at least
rel ease for the |atch msnber Th present invention

onralf: tlcﬁ{ %dg%fe?l nc{e o, ngc' %@xﬁﬁoﬁ‘ of tﬂento§1 A release

|on |rst conbust i on chanb
foelﬁ}%bg S ec 8 S p%‘g\gggi Txr;ber}ﬁg@ 2[511 | ? tgledé/e%naeilf 8f gxe at least

driving t ooI haV| ng a plurality of conbustion chanber
onplcatimstivrecksinber plate mﬁmqombustwn chamber.

In another embodiment, 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
chamber plate to 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 for use in a

- combustion tool including a first combustion chamber plate and a second combustion

chamber plate, the combustion chamber plates being movable to a fastener driving
tool, having a phiality of combustion chamber plates wherein the combustion

chamber plates are movable relative to each other in the chamber, a latch release for
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chanber plates are novable relative to each other in

the chanber, a latch release forthe |atch nenber which
wo edosasid y hol ds the plurality of conbusti on POEDR®N4/035793

pl ates adj acent to one another; and a | atch including

a latch nenber associated wth one of the conbustion

chanber plates in a first position engaged with at

| east one of the plurality of conbustion chanber

pl ates and a second position disengaged with at | east

O .
th® 'Pz&clﬁ é}&l’éﬁéﬁ)&l}d%@ ﬁ%l?aé(saﬁf oﬁ@ﬁp HRd plRfIRD %ﬁ"‘é@fnbﬁbtﬁfr?%aﬁﬂ%r plates

anot a usti on chanber assenbly has

a conpustion chanber .pl ate.and a s] eeve vabl e w,t h
adjasepod O, TgiHeTe epib o dete B ARG & Bish dngmbe sociatéd with one of

conbustion chanber assenbly also has a latch nenber
thasembiustien chimhert pletes| ivew dirstoposiengi engaged gvithhet least one of the

conmbusti on chanber plate against the sleeve, and the

pletafiey 6f edtdbistionChERUEt platfes dhdEetom pdsitic disengaged with at least
di spl aceabl e relative to a tool housing. In another

' : I ' Ffﬁﬁn ' for a fastener
O%W%gﬁ?%}gy%ﬁg%ﬁgétg% eas?pgﬁdggstonbusti on chanber
pl ate has a sl eeve novable with respect o the
combust i 6B é%ﬁ?ferenﬁhoéiﬂ@?man%l 018 B; Pi?a%‘ °f As3quudy has a
configured for retaining at |east one conbustion )
conftarstion ¢Haaiber iplata dridr at slgovei movablaneith respashdo the combustion
posi tion. BRI EF DESCRI PTI ON OF THE SEVERAL VI EWSOF THE

cHaOE '\itgﬁte.Fl Crhd dombusHBht Efedhbes RFEMBRLAldN haé 4 Netch member
present conbustion chanber assenbly show ng the t ool

of f. 1he rk surface;, FE .2 | | .
osSpjale Sl o, S R ninadl U Contflsb amby platg agatnst the

FIG | showing the tool in contact vvi]th the.w?rk i ece.
slepseored theesleqyecmndithe pembasiion: ghambenplate gre\diiiacegble relative to a

cross-section of the conbustion chanmber assenbly of
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

one combustion chamber plate in a first 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;
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;
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FIGI| showing the latch released; FIG 4 is a vertical

cross-section of an alternate enmbodi nent of the
w@e@ses21£Lonbusti on chanber assenbly show ng tPET/USIN4/035793

off the work surface; FIG 5 is a vertical

cross-section of the conbustion chanber assenbly of

FIG 4 showing the tool in contact with the work

surface before the latch is released; FIG 6 is a

vertical cross-section of the combustion chanber

assenmbl ypady, 4G véttisdl QrbRGebiich 6B RomBliRE: n ae%ses}mbly of

is a vertical cross-section of the conbustion
nbly of showi ng the piston extended; FIG 8
Fll?ifghq}%%g%&eaﬂcarg §f§€ction of another alternate
enbodi nent of the present conbustion tool show ng the

t ool of f FilGe4wisr & vstiidahceossection of smaaliesnate cerhbodiment of the
cross-section of the conbustion chanmber assenbly of

prEdeat cEmBi@inthainber 43embly shdwingd thietboll GIF €l wodagefice;

FIG is a vertical cross-section of the conmbustion

hanb : 10 q ‘
engaged: TR B A el e keSO LAGR A harfl Beegpity of

the tool of FIG, 8. DETA D DESCRI PTI ON. OF . PREFERRE
F ORingrthede rmiCHgtaﬁbwtﬁ @weziﬁl,r age befiore the;lateh is released;

chanber assenbly suitable in use with conbustion tools
of the t¥pe. diszustics abssveectiamaf thecombostaen clipnadres assembly of
enbodi mnent of the present invention is generally

FIEY 303488 ihbQaRAdeleaeliudes aconbustion chanmber 12
havi ng a generally - cylindrical shape with a

cylindri g3t %4l vertical cross-section of the combustion chamber assembly of

FIG. 4 showing the piston extended;

FIG. 8 is a vertical cross-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 tool with a first latch engaged;

FIG. 10 is a vertical cross-section of the combustion chamber aséembly
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
Referring now to FIG. 1, a combustion chainber 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
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14. A ring-shaped bottom 16 defines an openi ng at

whi ch location a guide cylinder 20 is secured,
wpe@besrid y by integral formng or casting, homewE82004/035793

ot her known fastening technol ogi es are contenpl at ed.

The gui de cylinder 20 has a bottom 22. A piston 24 is

| ocated within the piston cylinder 20 and has a piston

plate 26 abutting the conbustion chanber and a piston

rod, or as nost conmmonly called, a driver blade 28

ookl L KR er [P TEHAE LRI A G e RSE el wall

cyl inder 20, has an _openi ng through which the driver, )
14p /@8 FaRRatiIe 46 dehnes & Opf,mrtaqﬂfi fiowfucflogation a guide cylinder
conmbusti on chanber assenbly 10 is not in contact with
20t e seaurkd,sprefeablyaby integrgi foroning® 4ori sastimga hostaver totlter known
position. The piston plate 26 is generally flush with

fadtB8ing tEGmS ChrB QohRMpléted STREighedd %ﬁﬁﬁle? DOMa8 takbttom 22. A
rings 32, 34 are positioned in spaced relation on the

piston plate 26 .as iS. kno anfh wih the pistan,plate.
vl o o RSl iR g Sialbh facdrat il B e B8 2B'sBlifting the
creating separate volunes on each side of the piston
cogibasiéorp ehamprr 1P arycbq pisteneodpgr 83 mgnt sgmpogly ealted, p dpiiver blade
t he opening 30 of the guide cylinder 20. In the
28cthab esichon fiohatixepistoh plateforhiigwe geasial ST ahapd darbayss-section.
plates includes a plate -36 having a generally

T RRED PR B ARIC PGS P 48 PURECH] PISARL NG tho drver

t verse to the base. The plate 36 is configured to
bl %Oﬂi“ €4l 1y novabl e al ong the |ongitudinal axis of
the conbustion chanber 12. A central opening 42 is i
defined by Hée lpithe todef the tconbusiion shamber agsembly 10 is not in
cylindrical portion 40 and is generally perpendicul ar
coh@lcaivithetht avdrkeurface and the piston 24 is in a retracted position, The piston

plate 26 is generally flush with the ring-shaped bo_ttom 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
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.
The plate 36 is configured to be reciprocally movable along the longitudinal axis of

the combustion chamber 12. A central opening 42 is defined by the plate 36, extends
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pl ate base 38. A separation plate 44 is |ocated

between the plate 36 and the ringshaped bottom 16. The
waepana2ion plate 44 has an outer dianeter PCT/US2004/035793

corresponding to the inner dianmeter of the cylindrical

wal | 14. A novable rod 48 projects through the central

opening 42 of the plate 36 and is attached to the

separation plate 44. The rod 48 is generally

cylindrical and has a I ength that exceeds the Iength
upthrotigh ¢lvd icpliidrtval ppaidnl 40 ad is Ebﬁerﬁﬂ dhdscudd? RUSE to the

di aneter generally corresponding to t i amet er of

ral opening 42 for relative sli dabl y novenent

plh!%g)a%?gnds transversely fromthe separation plate 18.

A shoulder 50 is located at,a free end of the rod 48,

has a di a&é@%@ra %ﬁ’i’&(f’ée%fslqcﬁ'@dl brtweenjthenalate 36r andighe ring-

central opening 42 and is configured for inpeding
shaped bottah 16h dhecdpar@tiom ptabed4 bagart outendiantbteraotiesponding to the

with respect to the plate 36. Both the cylindrical

inR&Y HiagietdOoR 140] aC '
51 |r;11 art1 u?c))pgfré %ﬂn%\dgeﬂt@gﬂgﬁan%e?n%ﬁﬁgﬁavi‘@ @g&ggar ough the

ne d extend outside
oL gy 42 R R s fnd Mo ReRbEI RS s§PesRfin BlA " T rod
dlrectlo generally parallel to the axis of the
48 wribnsTal b vmgRSel andbhas whisngth hat peaweds theelgagtheoft tha ¢ylindrical
t hrough an upper rod opening 56 fornmed in the
pastipadat iThe ot 48chad 4n antkr alidmeter gemetalbpestrdsgohd@ing & fRAdiameter
in the ring-shaped bottom of the conbustion chamber

oflthe &n@lral eﬁJhF %% ﬁrr' élﬁﬁ?csqﬁfaﬁlgcﬁjgwm@hﬁﬁﬁ e% eﬁHQ ?ré'msversely

the cylindrica 54 0 ust1on

fr?rgggé %g?a?%ti’c; e@g{ﬁﬁ@ jL:_pﬁfﬂﬁ_i iO & located a? a ﬁee eng tﬁe rod 48, has

a diameter that exceeds the inner 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
inan upper end of the chamber 12.

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 operﬁng 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
concentrically 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
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conpression spring 62 is associated with each of the

drive rods 52 and extendsbetween the drive ring 60 and
wo b@soinege shaped bottom of the conmbusti on chanPer/usn4/035793

When the tool incorporating the conbustion chanber

assenbly 10 is off the work surface, the conpression

springs 62 bias the plate 36, and in turn, the

separation plate 44 toward the ring-shaped bottom 16.

A | at ching nechanisn1inc|uding a latch nmenber 64 is

be{vk gt!h%é (ﬁ'ﬁ@ ﬁ@%ﬁ%ﬁgg@tﬂg? %? Qggﬂed% lil%tl@fl chamber
LA A -

enbodl ment, the latch nenber 64, the pivot point 66,
sutfhee, thel cdzﬁprdsklenspnnlgsjé’t bmd th@pkattet ¥w aoglin han; ﬁ)@lsepara‘uon plate
portion 40 are considered to be parts of the |atching

44r{gg,laﬁpﬂﬁrﬂngL§ha B vefiehae ed enbodi nent, the |atch
nber 64 i's attached to the cyllndrlcal rod 48.

Ho
64“‘;’3‘3{(1%2&%%%@%@%5%? TR b o Bt caFm%&ly and
portion 40, as long as the plates 36, a d 40 can npv

pifotabhy Pk 10 4hd PRatden 36t loh o AAICBRFOh A8 e daPHOB O 66,

for nmovenent in a second direction. OQher |atching

wineh Harlisposed gahanibdy ataashdrsely toehd ldngitndinabbxisi ofi the combustion
to, a latch nenber 64 as shown, or any other |atch

chaRftRE ‘1%] n Rhe ?x'eséiﬁ'eﬁ{bo@lﬁné’iﬁ %Cl‘é{&h rﬂém@é}%@iﬂkeﬁwot pomt 66, the

pl vot a e actton where a tch nember is engaged

o R R P P A s e

plate 36 is engaged at a | ocation 68 Wien enga

Lo o GEber i b8 QeprerarEsd ertbelii b 1oteh BgRRART dhptiached to

portion 40 of the cylindrical portion 40 prevents the
the Wylindritaladodr48] 4Bwaver iy ialsg conteanplutedttbatt fhe Ipichtmember 64

The latch 64 | ocks the cylindrical
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 directibn. Other latching mechanisms contemplated include but are not limited
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
cylindrical rod 48 from moving relative to the plate. The latch 64 locks the cylindrical
rod 48, and in turn, the separation plate 44 in an adjacent and static positidn relative to

the plate 36.
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rod 48, and in turn, the separation plate 44 in an

adj acent and static position relative to the plate 36.
waemsn4npvi di ng fl ow out fromthe conmbusti on PECEHDR®N4/035793

12, a check valve 70 is provided on the ring-shaped

bottom 16. In operation, an actuation nenber 72 is

provided on the drive ring 60 opposite the check val ve

70. When the drive rods 52 nove to increase the

di stance between the plate 36 and the ring-shaped

bot t om 1§, #Jﬂﬁ/i&iﬁ L B0t & cgﬁbﬂﬁi’(ﬁﬁcﬂaﬁmﬂeﬁ‘qz a check valve

direction of the Check valve ,70. When the di stance

bet ween the plate 36 d.the ring-shgped bottomis at .
T4 R reaapdam i SogsbaediouoRetdaFor iy an Sooati Sber 72 is
check val ve 70 engage, bl ocking the check val ve and
prpviged roni thg dyive fing Gl eppositedtire tcheck satve J0i oWhehahddrive rods 52
12. A plurality of holes 74 are provided on the

m&PP R RictdBe Bleadistadd beler Dk ¢tatd 4 6ang tgeriagahiped bottom 16, the
uni formy arranged on the separation plate 44 to allow

he. f1 0 t o) r e :
octuiigr e 2 MRy e SHeSigrEhiihy SR yah G 10, Wik P istance
plurality of outlet openjngs 80 for air and exhaust,
bejwsen thaplata 3@ pnd fae gagﬂharwh Battesr 16ds pt 1t meaKIuE é{stagcea the
| ocation closer to the bottomof the cylinder 22. The
aquisionnm2ber 78 atndsthe lthedt valve 70a¢ngagadolgelsing theichedk valve and
the outl et openings 80 as the piston passes the outl et

p&wgrﬁiﬂgggasrﬁw Bk frBmAhSIbEMBhdIOA chaM®EdR.t he bot t om 22.
Referring to nowto FIG 2, the position of the plate

conbusti dn BvARoPt 88 o7 feuflichd oy’ 88 balaln platc 44. The

holes 74 are generally uniformly arranged on the separation plate 44 to allow the flow

of gases between a forechamber section 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
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 a -

completely expanded main chamber section 78. When the tool 10 contacts the work
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
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conpl etely expanded mai n chanber section 78. \Wen the
tool 10 contacts the work piece, the workpi ece contact
web@ses21{ not shown) conpresses the spring 62 POWUSZP04/035793

the drive ring 60 towards the bottom of the chanber

12, which displaces the plate 36 by the drive rods 52
toward the top of the conbustion chanber 12. Since the

| atch 1lmenber 64 defaults to a vertical position, the
plate 36 |lifts the separation plate 44 through

1 t ¥o g i .
mBHAOIBRRES (03P Dokl hMIAch, 306 PIRE SAEH aration plate 44
menber 64 prevents the cylindyical rod 48, and jn .
thrfqylgﬁ, engagerge heArpeh the leich a1 Gindricalnpordign 49 r I g vertical

rod is attached, fromnoving apart fromthe plate 36
oriemtdtiona the lacgie méAbdrs 64 wicventretimt cydaldrighl el g8) hedlin turn, the
The actuation nenber 72 nmounted on the drive ring 60

seﬁﬁl‘aﬁKﬁ pldte 4aeh WRYE 'lgé‘ %%Ig& ABrdll isVditabhélf) fdm movin% gpart from

ontacting the close ck valve 70. Located oh t

cylindpic I t he ,conbusti.an_cha 12 15 at
tnf B 36 vE} o iFeor SBFhont SRR VR PYIET e Ehe bt o nember
di amet er .f eed channel s 84 communi cate with a nmetering .
whi e dréve viees69 docksoftrther maeiveaneny pnthggdriv ring by
As the cylindrical portion 40 noves upward relative to
cohbtiognivicibscainchebvalvie 702, a stirrup 88 that is
pi votally supported on the cylindrical wall 14 by a

pi vot poirita@f ondiid dﬁn?ki&ﬁqpélrIlg;ﬁ‘fgg@%ﬁ%uétl})?\q%hamber 12 is at

cylindrical portion aro noves
tering ,head 86 towards,the feed annel 84. \Wen .a
ledit 8he g gciges K op R IY  HBSRS: ArgEh B gdtamncls 84
fuel is injected into the main chanber section 78. As

compyaupicateevtls aanetering heap 86 avhich dglivere fudl tarthe mardialdopenings 82.
the top of the

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
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.

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.
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conbustion chanber 12, air is displaced into a main
chanber section 78. The fuel is fed to the main
webasbenisect i on 78 when the plate 36 and t he PCT/US2004/035793
separation plate 44 are noved, allow ng the fuel and
the air to mx. A danpening device 92 such as a
resil+ient bunper is located at the bottom 22 for
danmpi ng the novenent of the piston 24. The danpeni ng
device 92 may be of rubber or any simlar known

mat eri al .Re;&agg%w fOOF TPy, iR tﬁbﬁncgrpao}e{’cﬁlg r%? lcombustion chamber

i ncorporating The conmbustion chanb ass y 10 1s

depi cted. after, the triqger 7 as, been [ l.ed., The
aspeingSelt aliesiied afe’ (e MBker P REShER BARA, i kgt 72 reteases

| atch nenber to an inclined or non-vertical position,
thellriohi mgbee 6debrrmeviog the daish membemty enainalingd omnonevertical

plate 36, which remains positioned adjacent to the top

paitichh allowiht shé eepaediidplatel 44 tdhhsvarawayemémothetgigte 36, which
separation plate 44 defines a volune between the plate

t.he:.separ.at.i I r . h
refiihs AL B R aRlo Bl 8 ot B T ¥ bt BB 28735 RGhovement
he separation plate 44 between the in_ch er 78 )
ofotha SR HGR SR A6 HeT 68 o ARG %sgﬂq%n}%@dﬂ&f@?{?w Pieateparation
noves relative to the plate 36. ' An ignition device
plawt relertedato @ & fxedhapiheg sectionr Hvi Bexl if displpeed thtougl theholes 74
el ectrical spark for igniting the fuel mxture and is

orngH%f s%»%'ﬂbn P8 g thefibedn e 8sln Chaibsr 7 hhd e ﬁﬁéqh%ﬁg)ﬁg section

e ignition device 94 initiates conbustion in

76,84 58 S8R ioT Bl RBv islBhdS RIRREO T2t ons on t ne

il Lustrated, enbodi nent _are al so possj bl e, . .
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 ignition 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,
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 plate 44 enable the
displacement of the fuel-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
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including different ignition systens, chanber shapes,
fuel injectors, and val ving and sealing arrangenents.
wabasever4 t he specific configuration, the operBtT/082004/035793

the fastener-driving tool incorporating the conbustion
chanber assenbly.wi |l be described in detail wth
reference to FIGS. 1-3. In operation, the holes 74 of

the separation plate 44 enabl e the displacenent of the
fuel-air mxture fromthe main chanber section 78 to

aﬂ%eg gllé ﬁi_l%%h gote hulSd; tal PArk/ BofCtheNghitBR (Bvich ¥AEhBesBY furbulent

e flow through the holes 74 in the separation

I 4 ause urbul ence iLn the.forechanbe ection
ol G S TR 055,76 Aol g5 FRBERET 3Rt rests
. fromthe ignition device 94 ignites the turbul ent
infthe| foggchambget gedtionn fTbe dtammtlan Hews ithipugh, the dwolgst Thdrom the

in increased flane speed results in the forechanber

fosehhinbar scttion f76aothd ingin dhlapiber sdutionds. wentislien gdvks impact the
fromthe forechanber section 76 to the mai n chanber

: tHig0 ivERd I j t e.ft 2

DB B A A o o BRIV bl 307 T thoreased
The increased fla peeds in_the pain chapber section )

flapat SRSl £ e TBORAHSEIOBHSSHEh B AP EBRBTOU HOR AECHBFiRg Sppner in
stroke such that the piston 24 has nore inertia as it

the pisgen steekedgwh thiirtbe gistarhd4 has there jertipdas it 20 driDowdevar through
novenent of a piston 24 actuates the flow of air and

th@ gakle cglihdaf20.he outl et openings 80. After the piston
24 reaches the end of its stroke, it is brought back

toits ipddak ?«#ﬁ@f a@%@é%{tﬁa@fﬁl@?ﬂo& N&"fBind gases

f eedback produ(?l:efj)rag{f/ér € Co gases.
h onmbystion,ch er renmmins sealed until the . ..
ouI 0% tﬁe outlet cl)pemngsaé‘&) After the piston 262 reaches the end of its stroke, it is

brought back to 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 its initial position.

Referring now to FIGS. 4-7, a second embodiment of a combustion
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,
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
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piston 24 returns to its initial position. Referring
nowto FIGS. 4-7, a second enbodi nent of a conbustion
webasbeni1assenbl y having a | at chi ng mechani sm PO¥/US2004/035793
conbusti on chanber plate of a fastener-driving tool is
shown and generally designated 100. A feature of the
enbodi nent 100 i's that the | atching nmechani smuses a
sinple spring biased | atch nmenber and stop
-configuration. In FIG 4, the conbustion tool of the
the ?miﬁbylﬁideﬁ.hAnaiefdeaﬁﬁi@é‘fblévislrfé@ted%eﬁgé@rﬂ 86 g}qs@bl% &ﬂddeph 10 and
0 In e

t he conbusti on chanber assenbly 10, i C

ti r [ ' t he r.K -
th IERE 1O brERARIT el a 1B SEPE.Sfovs BEL - 155 b hogtivider
froma hqusing 106 (not shown). A sleeve 108 is
platg) 1408 imepaipned frsiligableymovementgelativie 40 s slagye108. When a
bi ases the sl eeve agai nst 14the piston cylinder. A
latdraliydeeciptosbtng latchnassnsitr bel6veenerigaged)i gcodivdydr piige 114 is
0 and the sl eeve 108 preferably near a top of the

pogitﬁ)%\é& aghih& 40 i-nné{‘?r?;ﬁr%w 117 6P ﬁledéléée%vgtqir()ég lIl{ﬁ“(t)l‘?et %rgég&‘f position

i mensi oned for s movenent r

e 108. aldaterally reci cating.latch,
Ffod 38 ol g chycle kb HePar 1o pavects i B8 interior of the
positioned agai nst an inner end surface 7 of the
slegved (8. Yoehest seentin FdGgagha epddil 6 trpreferatdy inclingd, however other
end 16a of the latch nmenber 116 projects into the
configerations afe tditerapatsde Blther thellegh m@aBerl N 6HksPreferably spring
the end 16a is preferably inclined, however other
; fid i : Further, the latch
b1§négﬁgéér%éﬁﬁ a??ﬁ%ﬁ%‘?@%%&@%@?ﬁg’m ased to the engaged

USRNSSR AT -

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
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 latch member 116
laterally projecting from a wall 128 of the sleeve 108, the latch causes the divider
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
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novenent simlar to the piston 24. A piston plate 120

is generally flush with the top of the piston cylinder
wali®sastie driver blade 122 depends from the pPGIL/US2004/035793

plate 120 and t hrough an opening 123 in the bottom of

the piston cylinder. Referring nowto FIG 5, the

wor kpi ece contact el enment 104 of the tool is in

contact with the work surface and the tool has been

depressed agai nst the work piece prior to firing as is

[ . essed,. the ..
thE SEE0o 108 FARRES te P16k bGYod FRRES) FREPEialsiaipte. (1S, 1-
i nt.o Qp .position_displaced fromthe piston cylinder
4>@@$F%&§£F@a§?¢r¥§@1@n@i%b%hml B35 Wth the |atch
menber 116 laterally projecting froma wall 128 of the
sl eeve 1@&ferring domt thFiCh6s dr dobisoditinenidd0 ipldeprteilwhémthe latch
nove upward with the sl eeve, adjacent the sleeve end

m¥mbkr 118 RULlafRP s iymoRld la{egelllﬂflgég{fér V@’t&‘@gﬁ z&‘tgffﬁ% ttéigger 79 is

vol une 126 past a sl eeve se en eev

fofi 5P R Mg BOR, L ReRaR soiiBE 109 i puaisdiodig efeeve 108
vol ume 126 by the seal 130. Referring now to FIG 6,

andrrivastibel divaeer plate 114 dosyiveard antihe stophi4 dispdsedwmiray infer wall

is released, or is noved laterally generally outward,

134F dfcthe slveve 108 grgaged thesditidet plate A Easietbw G8RSAN 36 and a second
ignition. A second spring 132 is attached to the

8 Hing 29 RS 0\t RGOS o ASURNRLLYiplcomen
o 4Bt S B i bl S v

the sl eeve volune 126 by the downward di spl acenent of
platgel 1di fjpmdhe pecond flow vohuene 178 todhe firstxflaw sohunoan$36. Turbulence
t hrough holes 140 in the divider !

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 tﬁe divider plate 114 reaches the stop 134. In the
preferred embodiment, ignition occurs via a spark plug as is.shown in the art. Whilg
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
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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plate 4 fromthe second flow volune 138 to the first
fl ow vol une 136. Turbulence is thus created in the

W0 200sv4R210w vol une 136 which is used to producBCHUS2004/035793
faster flanme speed. Referring nowto FIG 7,
conmbustion occurs in the first flow vol une 136 by
igniting the fuel air m xture when the divider plate
114 reaches the stop 134. In the preferred enbodi nent,
ignition occurs via a spark plug as is.shown in the

\6/1:)} e 12%&[}—%2& ) uFb;i? Gég t 8 tﬁ;gﬁ?ﬂhgr éllgeq?%ﬁ\;ef %or%v?s‘f’on chamber

ropagat es throough the holes 140 in the divider plate
asqegpt Y.g gtﬁmfpﬂ@ﬂpsg as datshiner | Berhagisme1s1 Beneratiye designgted  150.
expansi on of conbustion gases drives the piston 8 down
Compotmatpivhichrare whared eritld tieolaichingahedharfian t1@0drave \bea idegignated
of the conbustion gases occurs when the piston 118

wiR fR@icANefdfentd tRshelst 6A alistilteivE Teatfe Jhife %%{!ggéﬁn%-{h?g is that

plston 118 returns to the initial p03|t|on

i ston.cylinder 0 the va by the
tn} J5eip Fad G G5 et Gy BB TR AT gembeT o @ cam to
FIGS. 8-11, another alternative conbustion chanber
enagg%%lp?stuom &f st letahgemberst ciothemfsatvempEtheimechanism is that it
general |l y desi gnated 150. Conponents which are shared

invdebdestthe float ofiiagamiefilRhirdupl @Pehinyge i &g dileddrgslateeri 4, which
with identical reference nunbers. di stinctive

mbBafizEsChef ﬁﬁﬁ% @%ﬂaﬁgé BRI of 2 kol hTﬁe 4 ngt @Eh%un%%% of the

nmechani sm use east one sprl ng b ase

coRbefer futber ety L. hEEWaa EiePlzeindie fikienpltndda 14 that

the flow of air and fuel through openings in the
opdirvipesethepiriitesforag ofittiecpiston. 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
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 ready‘ position, wherein the workpiece contact
element 104 is shown attached to a sleeve 154 in a rest position. The sleeve 154 is
collapsed against the divider plate 152 which is, itself, collapsed against the piston
118. A housing 156 is attached to the piston cylinder 110. The sleeve 154 is

collapsed over the piston cylinder 110 and a spring 158 biases the divider plate 152

17



10

15

20

maxi m zes the firing response tine of the tool. The

| at chi ng nechani sns of the conbustion chanber assenbly
waosadiuse a hole size in the divider plate, PABDS2004/035793

that optimzes the drive force of the piston. In sone

applications, the optinmal 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

agafReah8 Pidtohi &Afhded. N Tﬁﬁd{ﬁ&é}%ﬁ& 'F?fﬁ%g{re?{agrc]l?f)etmgn the piston

conbusti'on chanber assenbly 1 an |

i St i i shi.ng feature is.t t he shape, of a_divider
oxybt T SET ERRHERR, B b TubhilahemPubecbojsesh el a second

the plate is in the upward notion, yet is occluded by
vecrh@alﬁfadleplami latehiraemben ardatehtabr G2anettéageil Hycspricigs V63 to project

Referring nowto FIG 8, the |atching nmechani smof the

laeathustiveiRdishRoiche 3keea 5, ni MdelaMInd hbkN&0! 8881¥re laterally
position, erein the workpi ece contact elenmentf 104 1s

| epNe 4] t, posi.tion. The

re AL e o 1, SeBlERNE TR oS Ko R8RS 1o il nid & o of
whj ch i itself, collapsed against_ the piston 118. A

th éi?gmﬁi%é he sebanitiaich oy 167 Igpajedneanthe hagompf the sleeve.
The sl eeve 154 is col |l apsed over the piston cylinder

110 and Refprringgoibo BiGEsesthicheordtpiccd eonpkcatknikn? 104 is placed
17agai nst the piston cylinder. The divider plate 152

agafhsh €84 %rﬁe%i@@@ NHidplsciRg $hOReeVe il@? ellipgg%rﬁ iﬁgﬂ cfléégn% the sleeve

sl eeve 154. first atch nmenber o

d t.jeal Ly, di spl.aced.l at.ch er ar. |atgh
vy 328" JNE 3 kcrda h BRAE it gf B RERGRE of Sieale Aplagomment
outwardly fromthe sl eeve 154. In addition, the tabs
Thesggcone Jateh taly Ho%is lidingly engnesd i) the téggeriAVeandokeshe the divider
sl eeve 154. The first latch tab 160 is | ocated near a
platefd S8fagainst 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
latch tab 162 but are aligned with the first latch tab 160.

Upon full 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 fifst 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
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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t he sl eeve 154 and the second latch tab 162 is | ocated

near the bottom of the sleeve. Referring nowto FIG
wW@20050&200r kpi ece contact el enent 104 is pl acePCHYSI00£035793

the work piece, displacing the sleeve 154 upward and

creating the sleeve volunme 126. Fuel is injected and

mxed wth air at the start of sleeve displacenent.

The second latch tab 162 is slidingly engaged by the

trigger 79 and keeps the divider plate 152 against the
thithughOMe IiPide pLAdal @t SehiloBS 188USTRY c&l'ﬁ@u?tlhdrfjbf‘ ey Y gases in the

engagestheflrst atch tab 160 prior to rin

o B TS i B 10

~different circunferenti aI angl es such that scall ops
6t1148)@§QSt@@én in FIG 11), are not aligned with the
second latch tab 2 but are aligned with the first

| at ch t afh@0confppnation bliowprias sivider plag: U152 a6 %0\769 more easily
rel eases the second latch tab 162 which sI | di ngly

ag‘in%f ﬂ%agg&rahﬁ@ ALYSHS ol o #%wé}'ﬁixf_'ls‘ gﬁt\éé%gg figg to the

noves upvvard agal ns
due to a.biasin r erated by the sprln 158. In
infrepsscufes rea g dyoiog) olRbel Ohg, the i der o14fe L bR atheayihe Scallops
either side of divider plate 152. The first latch tab
l6pepeinot siceludad.t Morecdin tlensfhe betwaeh dhs fitG&low vohane 136 and the
di vider plate 152. Wen conbustion is initiated in the

seboddstlow! valume 188 ad 38curtdit Ifelsﬁ%f Eﬁésstcaﬂ 144 rWIﬁﬁ th&1® is less
di vi der pI ate 114 at the holes 168 and are bl ocked

hy;d(f:é?ﬁc th%?(ﬁblﬁgyﬁjét ?5% %‘a%]!n{j(ﬁ{ﬁ oAk § gg‘%v?]rtd? ﬁ]ée first latch tab

6@ ond flow vol urre 138 causes the |ston to be driven
1 n ipgzeaspdiragarhieh. i funpmakes the fangcyclorbprter.

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
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 latching mechanism for a
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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This configuration allows the divider plate 152 to
nove nore easily against the hydraulic friction in the
woredososs2upwar d. This advantage is due to the iPCTES®OH035793

surface area of the total holes 168 in the divider

pl ate 152 when the scallops 166 are not occluded. More
air transfer between the first flow volune 136 and the
second flow volunme 138 can occur as a result of the
scal l ops 166. Wien there is less hydraulic friction,

madB&hetiett déthopl déprtli fom tHEOME ebdNR Yl it BIGSRS abp&ts and as set
first latch tab 160 at an increased rate which, in

: firing pycle shorter. Accordingly, the
ﬁnﬁﬁ#@??%g“ﬁ@@%&%?éﬁiof t he enbodi nents di scussed above
provides a | atch nmenber which serves to position at
| east one novable plate within a conbusti on chanber of
a combustion powered tool. A I atching nechani sm using
spring biasing on at |east one |atch nmenber was al so
provi ded. A feature of the enbodi nents di scussed above
is that a sinplified nechanismfor precisely
controlling at |east one novable plate for achieving
the correct fuel-air mxture in the conbustion chanber
I's provided. The present invention also provides a | ow
cost and easy to repair alternative to electronic or
el ectrical parts. Wile particular enbodi ments of the
| at chi ng nmechani sm for a conbustion chanber plate of a
fastener driving tool has been shown and described, it
w Il be appreciated by those skilled in the art that
changes and nodifications may be 19made thereto
wi t hout departing fromthe invention in its broader
aspects and as set forth in the follow ng clains.
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20CLAI M5: 1. A conbustion chanber assenbly for use in
a conbustion tool including a conbustion chanber, at
wo e@s4ane conbusti on chanber plate di sposed | PCHEBIH04/035793
chanber, the at |east one conbustion chanber plate and
the chamber nmenbers being configured for relative
reci procal novenent, said conbustion chanber assenbly
conprising: at |least one |atch nenber is associ ated
with control of novenent of at |east one plate within
CItABMSonbusti on chanber to divide said chanber into
mul tiple volunes; and a neans for releasing said |atch
menber for pexm il ' i of the at . .
| east ong' con%umsoﬁﬂéﬁgg{ﬁgmxﬁﬁgg@%ﬁg‘gﬁ Ase & AptRbystion tool
. chanber. 2. The conbustion chanber assenbly of claim1
INGHHENG iarCqmRnstign | chambpy; ab deast png sembustinusehasrbet pdatp dlisposed in
pl ate and a second conbusti on chanber plate in the
saidoshanmber, cthe @b derse bnacdmbastibnl etaekbergytite ranidsthe @hhinbeF 8@&mbers
for releasably securing the first conbustion chanber
bei 1 [ tr@aki c L on.cha t
R L e DR AR URERE 1 CRPloR, Bhamber
pnelkuding .a cylindrical rod associated with one of
asgs?g]&)&yg?lggggmghd havi ng a shoul der wherein the |atch
menber is on one of®said shoulder and said cylindrical
rod. 2143t lvp oag deigh member s atrociated with] gontrol of aiovement of at
wherein one of said plates has a cylindrical portion

least onk phpte edithin Ve tomb@stidn (hbinbef t¢ Alvid®daidScathbeRiRB multiple
volumes; and
a means for releasing said latch member for permitting relative

movement of the at least one combustion chamber plate and the combustion chamber.

2. The combustion chamber assembly of claim 1 wherein the tool
includes a first combustion chamber plate and a second combustion chamber plate in
the combustion chamber and said latch member is configured for releasably securing

the first combustion chamber plate relative to the second combustion chamber plate.
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.

21



menber is one of said cylindrical rod and said
cylindrical portion. 5. The conbustion chanber

w@swenid2ys of claim 1 wherein the | atch nmenber P&I/US2004/035793
configured to be biased towards the conbustion chanber
to project laterally until a trigger is pulled. 6. The
conbusti on chanber assenbly of claim 1l wherein said
| atch nmenber pivotably engages the at | east one
conmbustion chanber plate. 7. The conbustion chanber

assenbl y4of cThé RoibibR6€ichardBedadsainbly BEAREH | Swherein one of
relatively elongate and is pivotably secured to one of

t ) o] L. mpvenent ..between.a .
sofd Fafi8 TOU S MR R R R Pl TRy R remp i rogeid latch
copbusti on chanbgr and a second position out of
meapel 1§ ong of %arlg syhndnaahrod and spid clindsigat pastionhanber
assenbly of claim7 wherein said rel ease neans
includes a trigger connected to said | atch nenber for
causi ng novenent fromsaid first position to said

second pgsitiPpe icﬁr&bﬁ%}fmf&im i a@ébnﬁ;igrg?%iaéglz irs %ﬁ%lrétm She 1atch

claim1 further udi ng a conbusti onh cha eeve

' ceable from at l.east K one of the conbustion )
m%h@%bggr C%L%%}Fﬁ‘ér@ B, PifiRr IeArds,ithe pombssan GHambsk e project
menber s disposed on the conbustion chanber sl eeve.
Naterpllympdil @ driggests pullechanber assenbly of claim 9 wherein
the latch nmenber is configured to be biased towards
the conbustion chanber to project laterally until 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
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11. In a conbustion powered fastener driving tool, a
conbusti on chanber assenbly, conprising: a conbustion
web@soen14 at | east one conbustion chanber pl at BCHER20094/035793

di spl aceable in the longitudinal direction of said
conbustion chanmber; a latch nenber that releasably

hol ds the at |east one conbustion chanber plate for
conmon novenent with a first combustion chanber nenber
during di splacenent of the at |east one conbustion

- f C L.on eha r mber -, .
Y BB S R AR SRR o TR Slbustion
cggpuarion chanber assenbly of claimfurther including
chambebilPed and a cylindrical rod wherein said |atch
menber is on one of the shoulder and the cylindrica
rod. 2313. The conbusti on chanber assenbly of claim
further including a first position and a second

posi tion1gf |aheRomMBIRRM FRLIHRR as lﬁio@.cga}.ng? @ﬁ{e?&ﬁ%e latch

means i ncludes a trigger connected to” sai

e f ausi ng venment fromsaid first position .
m ogés}ailsd Cgféfé%‘ﬁaa p8s P?ﬁ’d?ﬁe 18w 8% éﬁec [FORpUsEh ¥ d¢ project
use in a caonbustion tool including a first conbustion
latéﬁi]ﬁwllﬁltﬁgéerdﬁﬁu}ée(%econd conbusti on chanber pl ate,
sai d conbustion chanber plates being novable to a
fastener driving tool, conprising:

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 |

means for releasing said latch member.

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.
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a plurality of conmbustion chanber plates novable

relative to each other in the conbustion chanber; and
wa@2d0ane21sreans i ncluding at | east one a | at ch PEMH82004/035793

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

| at chi ng nmechani sm of claim 14 wherein said | atch

menber is pivotably di sengaged. 16. A conbustion

chanber assenbly for a fastener driving tool,

conpri si ng: onbustion chanber plate; 24a sl eeve | i
novabl e Eﬂg th a?@% 6@@u§tbons<§k}aan']%5 ﬁﬁ%gl%i% Af elaEnddr fusther dncluding
a latch menber associated with said sleeve for

a {358 pesiian mgdt ; secondinesiticanoClitghbmempbatietiag aivhetein aaill release
sl eeve; and said sl eeve and said conbusti on chanber

mgnatieclbdés g irifigep comebEtor l dlatotembRbar f? Shudis Sh
17. The conbuggsgt%i on chanber assenbly of cl g:alrln \A%erg?errlnent from

safdf}ﬁs@ﬁo%?# Sffgﬁﬁ%%é?l%ﬁes transversely relative to

t he vene eeve relative to said tool
housi ng. 18. The conbusti on chanber assenbly of claim
16 further

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.

16. A combustion chamber assembly for a fastener driving tool,
comprising;:

a combustion chamber plate;
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including a biasing el enent between the plate and the

sl eeve. 19. The conbustion chanber assenbly of claim
wasgoossner i ncluding a stop di sposed in sai d pOEDR®N4/035793

for restricting novenment of the plate. 20. The

conmbusti on chanber assenbly of claimwherein the stop

defines a reduced di aneter sleeveto prevent plate

novenent. 21. A | atching nmechanismfor a fastener

driving tool having at |east one conbustion chanber

pl ate, camtuevsimdgablRSwttst tm\{@i@bﬁb\ﬁéﬁ&h d&gaiﬁa%stpl&t%;

at | east one c onbustion chanber plate; an

pluralit C .qured.for retaining at | east,

one conbés?%t%%a%g%ﬁ%rera%g&éagéi n& FP‘rdstS??S’é’gi ?‘?ronﬁ’oéﬁtfméng the

second sition. 22. The | atchi ng nmechani smof claim?2
CORMURFHPR ﬁgrglaqra)lng: aganstsgidsleavar afes have diff er ent

circunferential angles such that at | east one of the

conbust i eaidcsleereeang! saieonbusién ahiagibedl Yhfehbéihg! @dlaceable
one of the plurality of latches in a first positron

relﬁﬂdei§aﬁidlﬁaﬁﬁng§ﬁ th at |east one of the pluralityof
| at ches in a second position. 23. The | atching

mechani sm of claimfurther conprising a camon the

housi ng for engaging at | east one of a pluralityof

| atches. 24. The |atching nmechanism of claimfurther

i ncl udi ng7a spr Thg cagtustien ekembernasstrmablyood chim dn6 wherein the
- chanber plate wherein the spring biases the chanber
latph amembgairesiproeated teinsidigelp! tlalvel 1o Fhe BbFIRSH of said sleeve

relative to said tool housing.

18. The combustion chamber assembly of claim 16 further

including a biasing element between the plate and the sleeve.

19. The combustion chamber assembly of claimm 16 further

including a stop disposed in said chamber for restricting movement of the plate.

20. The combustion chamber assembly of claim 16 wherein the

stop defines a reduced diameter sleeve to prevent plate movement,

21. A latching mechanism for a fastener dﬁving tool having at

least one combustion chamber plate, comprising:
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25. - The latching nmechani sm of claim18 wherein the
| atch engages a cam for transversely noving the cam
WO edoaiize4 t 0 t he novenent of said sleeve. 26 PCT/US2004/035793

a sleeve movable with respect to at least one combustion chamber plate;
and
a plurality of latches configured for retaining at least one combustion

chamber plate in a first position and a second position.

22,  The latching mechanism of claim 21 wherein said plurality of
latches have different circumferential angles such that at least one of the combustion
chamber plates is not aligned with at least one of the plurality of latches in a first .

position and is aligned with at least one of the plurality of latches in a second position.

23.  The latching mechanism of claim 21 further comprising a cam on

the housing for engaging at least one of a plurality of latches.
24.  The latching mechanism of claim 21 further including a spring
associated with the combustion chamber plate wherein the spring biases the chamber

plate against each of the plurality of latches.

25. -- The latching mechanism of claim 18 wherein the latch engages a

cam for transversely moving the cam relative to the movement of said sleeve.
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