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HI GH TEMPERATURE SPI N- ON TEMPORARY BONDI NG
COVPCSI TI ONS BACKGROUND OF THE | NVENTI ON Gover nirent
j is invention was nade with governne

“g&u%ggp]%o%ﬂder contract number W1 1SR-05- C C US2008/068261
awarded by the United States Arnmy Research,

Devel opnment, and Engi neeri ng Command. The Uni ted

St ates Government has certain rights in the invention.
Rel at ed Applications The present application clains

the UTIATPRERSGUIBE KDB AMAVTENERDRIMIRG TOOL
Application Serial No. 60/946,077, entitled

H GH TEMPERATURE SPI N- ON BONDI NG COMPCSI TI ONS FOR
TEMPORARY WAFER BONDI NG USI NG SLI DI NG APPRCOACH, fil ed
June 25, 2007, i ncor popaicgdGRpuNher ence herein Field

of the Invention The present invention i s br oadl y

concer ned I40Q:
those. compnsiiirant S sEADH A8, O AE ISBLARH filert? oR¥ing
toals. sMjop® specfitdllye ewtfodimenin o thélrplird:seht W&erﬁﬁo@ lrelate to nose
substrate during wafer thinning and other processing.
srsablisstfposichitoelie Prior Art Wafer (substrate)

t hi nni ng has been used to dissipate heat and aid in

t he el ect rAor@mbledpstendri driving tdollﬂearie ymigalést polwered byi preumatic,

%IH@ Thi ck substrates cause an crease in
CORPRE TR nelECtriCe Qi P?‘ﬁéert RSBy MhAens Sesemblissnaccording to
e%ﬂ?)dlﬁl@ﬂt& U the? }ei‘&&efnvggu&?% doftfem E})@é{%tfoﬁt\%e on portable

t hi nni ng |ncrea es |1 npedance |Ie C cl tanc

fatenee adrering npelaregardlesaust tig powedggsteran However, exemplary
transm ssion |ine thi ckness and, in turn, a reduct i on
epbodamets describgd hersihwil} rafer tpmomuﬁ@orf pevrieddpels. | C

m niaturization. Geonetrical limtations are an

addi t i onalPortablerdonveisfion-pswestdr fastenéthdniving gools suchalsabose

ar e .etched, on a i de of sub et

npanfaqtyrel e by gH}‘gi]g@éf‘l‘%nt“é‘é?rs g? nﬂ\@tﬂi&tﬁt g@ﬁgt rafg; those

nYdrfd fitshag ][{Qﬁ%ge&&&rttﬁé "I’Rﬁkﬁﬁ STEE RPRL lafe u utilized for

restrictions apply. For substrate thicknesses of Tess

drivae TMderreny imtovivarlsvdesgom sobsmmedser Af o3@mpl MM 4 ortable

constructed using dry-etch nethods that produce

ﬁﬂhpﬁmn-a%\gﬁmét@ﬁten@s detiwaniochiln descreedest a@mlqnlmsmgned
r

USRS SEROLE B S b B ORI ot

pr oduces l.ar qguanti ti esof t-etch resjdue, t
si gni fi cant }8%?%[8 JBF GOt GU@EBBPUS“E%FQEIPSW%% sgagomternal

chBBHG &%&?rﬁﬁé‘% &1&'1@@0\% eHB[{fA hfgtt ap reéhir%d' ffiel gas
nore cost ere or rbac: e pr oce sing,
csllhd':dsa fad] eslic b bagernyrpoesse élernoricqawdt| pnaotumsit pf(ﬁimés the
t Thi.n subs rat es are alsg npre easjly cut and
Sgaé foe iEnitien ‘Pﬁ?ﬂﬁhé‘? asq@ﬁmsa@reghﬁab@ both papyides for an
t e o
eiﬁﬁé@%ﬁ?rcgﬁf élgfgcgr? rr% {h%@%ﬂl%% %c?%%ﬂﬂat%y%%%g% {nﬁ ding the

esledusbef @bt lby-prbdl@aser abl ation) is used, ICs are
easier to cut fromthinner substrates. Most

sem condugf,g re Ehrclddes hﬁp?%aﬁﬁv\% istbh VL8 elongate,
oper ati ons. ease of handlt ng, ers are processe

rigid erivef lbtladesred@rdmtlngeﬁ)blcht a tdytindemorAralalfeukleesd 1€ axially
t hi cknesses, e. -700 mMm Once_conpl et ed, theY

reRroEd ARGH i FilindfToasds topualbc: 1bagm majehoe close the

oSt s AP B TRaTASORE A Lot e

lihkagekres@eed napile al REhiRWr §ithsBateMThiveshsihe @htlon also
substrate thinning is perfornmed by bringing the wafer

surface into contact with a hard and flat rotating
horizontal platter that contains a liquid slurry. The
slurry may contain abrasive nedia along with chem cal
etchants such as anmoni a, fl uori de, or conbi nati ons
thereof. The abrasive provides "gross" substrate
rermval i.e., thinning, whi I e the et chant chem stry
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uniformty is often inadequate for ultra-thin wafer
handl i ng. Second, the thermal rel ease adhesive softens
w tenperatures that the bonded wafery &?ﬁ '

“gt st r%tiepst ack cannot wi thstand many typi cal e‘{rzl()(fgr/(ms261
processing steps that are carried out at higher
tenperatures. There is a need for new conpositions and
nmet hods of adheri ng an active wafer to a carrier
subst r ate [ r r
tgllgggrishaa&u% er1 ea yglg%&g?% ? gfé? %%Hpg)éﬁrﬁg?)? fﬁgpgﬁ‘é the

@gmcro@uﬁlsﬁbnmﬁn@@pr opri ate stage of the process.
SUMVARY OF THE | NVENTI ON The present invention

over cones

oo e U LMoo o RGhe, a8t o
EIsONt ahiixtgredinshackmbastivni cshaﬁg)ef iths plstmlerﬁiedImed blade are driven
substrat es bonded together via a bonding conpgsitio

qiey@r e sﬂﬁevq a%%tert%ﬁr@rer ied from compaaziee ’rqw&rméea%w@ewhere they

I&%E §50§F{1§§ %P’Snﬁ oL 15}9%}%120}%& 1\38%?{% 1%210{ OFtreNiver

aauéi eN‘l‘eﬁJ@in%'elr@)@@l@e BalBAGe éﬁgi]g@é h Gadies and Bﬁivési acarrong a
is subjected to a tenperature sufficiently high t

@mrmelndctﬂredtmnﬂnerrgasmalyeer intaribe sHestratehe The r:bamr@hds defined by
se d bstr at ted. .Th I

GRG0 AOASOR BRiRanEmBER CRgorRirS: ARSCaBEghon 3hd driver
1§1H@r?g{:egrte§%gedr Rehkidin 1 S,t}gélﬁlﬁ{geg‘ﬁ%@?ﬁ) &Hich l?}aﬁifferentral gas

sur an acti rface, he active surface
presquresSeihiatthe epléideone active site and a plurality of

t opographi cal features. The second substrate has a

bondi ng suTh@eBsepddtd dndeWeEE sypsicAiBNHichgle! @yig@mbeood@eecision
to the active surface and to the bondi ng surface. The
estsd thregfolarg arc;basmmblezsofowhxgb r¢@r1 8dd, ﬁ@ﬂﬁgﬂa?ﬂ}é re theygist pf tool

sel ected .fromthe roup stl

BRI GeSTaLiAR AR P B dRired S et by fo be formed
d SQ8%bRd v\%x@c@el&“f&rr&ﬁmﬂ@qg 'eH?tﬁE ’pr@)ﬁ’é‘? a'h@ﬂﬁx@ht 8 bovide a
concer ned pol ymer “or ol i goner (or cConpositions
cdearppdtls ifogthehdrivep bl adeem daiastehérg obtherwlise sieneidg @f the fastener
di sp ed in a solvent system) having a fornula
@é}’é%iuitd fromthe group consisting ofwherein: Ris
sel ected fromthe group consisting of wherein RL is
sel ect ed fFastenehe @p@u\pltboqimhsfast@eofdrwmg tools include nails

%1‘5 5 Suﬁgﬁt tﬁr? hg’d@ghené‘ﬁ%ﬁ’v §&| qngn l eec]taflg ﬁjfﬁ%lgg]% d Bfpe forcibly
Yé%pﬁlttd) e8ncrefadorc¥iddngy. al"['yﬁ%hﬁllércﬁm s@ﬁchrmeﬁlﬁs Zhk Shank has a

ected fromthe group consisting of | oxanes .and
mmuetufhmngmmpwmlbnghatehhe shankchglgsins ﬁieéwdnﬁmMmplary use of

furt er cqnpr.ises an endca roup derived from a
{5Rp6UNE B éé@& FRsfingn Bleg r}rﬂpnesﬁs:‘%lhlr garsfused to mount
I
&Eﬁ)toa d gﬁg "R Setd W&}Rﬁféc f@gﬁﬁﬁ%ﬁ %ﬁ%trates.

i 'C 'nono ami nes,

?Eihédi' ey B P T T TGl Rl OE R e i

g s, d8Reaneh ﬂ% Pa‘é‘@n%fa% 501%&9 itRiodgh tr&g‘aﬁ%ei’ﬁ@ﬁﬁ@&nechamsms

ention; Fig s a w di agram show ng t
fcy featihg ﬁrecsctrepssofsdoélra&dffahbmed Cromrmdnéy esmamﬁdsecnersaard collated

Y eS GTiero Pl ot A GPloSDS| TR Ao GBERI fog PODIPLSRY e, with
T F
ST S 5P TH  , TE T SRR o wi

frangEblesidies BERQEAGuEics§iet skeval bashsgsl orédldens.a
sol vent system The conpound can be a polynmer or an

oligoner and is preferably present in the conposition
at levels of from about 1%t2 about 70% by wei ght,
nore preferably from about 5% to about 50% by wei ght,
and even nore preferably from about 15%to about 40%
by wei ght, based upon the total weight of solids in
the con‘posrtr on taken as 100% by vver ght The preferred

o o o, g,
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aromatics (preferably C6 to C60, nore preferably C6 to
C30, and even nore preferably C6 to C24), aliphatics

“K(Pfoﬁg/ﬁfz@pr' y @ to C5, nore preferably C to GO ysAhes2e1

even nore preferably C2-C6), and cyclic aliphatics

(preferably C4 to C60, nore preferably C4 to C20, and
even nore preferably C4- Cl12) . In one enbodi nent, X
can be the above aromatic group, aliphatic group, or

cyclic ali r &gqu ,
conpri se a%@@él?g?%&ﬁfggh%@%&%& rid gég‘es %Ofﬁé@?e used

withssuctli scllsssd dayehdrs r@sdeect pins Arbedissidsedr irmdBreRdtent No.
nkage groups and/or -NH 2 groups at the

h
H60h gb\ém\rv{ncms mRgarperaledr by reiprenes repicH! >gr yfybular WCE
alﬁ‘ns & fqrtdg 318{921}({1&)"[(9{ 21805%8 s ?rﬁ]d DAnks gllgtgxlallg Oé)emng slot for

pheny Shes”
Sdaaviallyl reediv Rigyddldesassihp keinftbm Amedgazine. In some cases, pins or
hexaf | uor oi sopropyl i dene. |n another enbodi nent,
t;blﬂeﬁ@dd@d skgues cﬁ@mrmgndlse Ipive heneme omisalignedeine tie iskot and
| ecte fronr up consisting of siloxanes and
PETICB Yé%ﬂﬁ?1§fﬁgﬁ§ther bri dges. In enbodi nents
where Z is a_sil oxane, preferred si | oxanes_ have th
forml a whAdditiopalln mbeses typrsi \afd fasteRers érreeredtqorl%n@bsorb

@%@id%f%ﬁ)) sh3lR | gﬁd Wbr%ﬁol?ygﬁrgr%y %&E %ﬁ%(rj %ac(,}P ra%%r?a'ﬁ%?' Yﬁrmg)

and nore prefera and
Firther! ﬂleﬁm;ﬁi@ﬂ force$ gdndrxe8 Quftep Tt & irividg t@us%othe &6@1 to be
nor e preferabl y 1 to 10.Preferred noieties conprising
Ietlonelriedoawengefsorartee sfestengress ftrigndrivea ftedhe cmrkplscer/ﬁ@strate

Bhasalmuhiies s BArS DEye e FOVRYES of ity ARtFpp needs
PRIY Bhaed Aot @R MR 141496 tshekses %mhgzﬁ P@r@s Bn %@R)OQ,V\QHiEh may

Preferred endcap groups are deriv rom aconpound
ceke otfezd ripid weahef gheonpsepmcsmsd/{om ghoWG@Eomtterdded wear to the

nono- am nes, alip |ann n ccloalrphtrc

%ﬁaeawﬁeénayawsia Hieapiiar SN@&? sk Oyrp&%mr &fisiiep ghe cost of
e r I

S A S R L
mﬁemc&ﬁmla:bhyse@iecetasﬁhﬂbly and even nore preferably
Cl1-C6), where: R4 is an alkyl group (preferably Cl to
C15 , noreapsigte B@QR%H fhetof @n @&91 to@8ds ¥R Senition of the
preferably Cl-C6 is a cyclic aliphatic group

gepfaif eniabiry iC3Ihe ocomlﬁlstloarrdhanﬂnee or th‘eeb@myrngsoﬁ theCHstener

nd k is 0 to

2 r abI 0 to 10,
PEpg cxbicy rworlofoosce%ﬂfée b 4hs 1o tghl&ﬁ {%méw‘pr‘royéms?e- In

Y
b i i R S b
Inmooehepr efses,atey rfﬁ(li\&mearbomﬁ t10 Yo b10 adtbo Uignifiofo hypates gidcurate
sol vent system and even nore preferably from about
nleomqutaﬁé@hsegmtrﬁ@st%r@ht sol vent system based upon
the total weight of the conposition taken as 100% by
wei ght . THBEusptheemis systdefor shomiptovedvmsea akssiibily forpopertable

f from, about 10-2 0C, and refer from.abo
foignerof Credapt B GI0SHFS TS SmERIET e GaiBiioe design
ra.pl
LOREI A FrolONgh BRTHSAIG S SoGIrDY prfiayiPT1oE ok itly, and
hifedniayte and tepairdestsankh addition, aserelienarkd fdhen tmpadved nose
solids level in the conposition should be at | east

aesmblywwrfystmrghwmgﬁ@fl drad grigrepses ihe penplem @%tw lift during

b and nore preferably from about
t%&@%sﬁ%l%é%”% y wei ght, based upon the total
wei ght of the corrp05|t| on taken as 100% by weight. In
ot her enbodi nents, the conposition could include a
nunber of optional ingrediens, including surfactants,
adhesi on pronoti ng agents, plasticizers, and/or
anti oxi dants. Wen a surfactant is utilized, it is
preferably present in the conposition at a |evel of
from about O 1%to about 3% by vver ght and nor e

Y T T o g, ~ A N7 L o o
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will be essentially free (less than about 0.1% by
wei ght and preferably about 0% by wei ght) of

wd f5sbipkd ng agents. The nelt viscosity of thfP(E’[B@@)OOS/OGSZM

conposition will preferably be | ess than abou

Pa-S, nore preferably |ess than about 100 Pa-S, and
even nore preferably fromabout 10 Pa-S to about 50
Pa-S. For purposes of these neasurenents, the nelt

viscosity is t ] j ' mc

anal ysi sy(TA %@EE?WX@EWW@WI el -plate
configuratijon ere the plates have a di ter, of 25

m) . Furt h@h?r@gg‘,’e'ﬁﬁ% Neefly atg ehoF (& Crsel e if e Pose

- . 1S r . 0
L PR RIBATTAN b bt Mo
Y&Iugss mahofst@ingt fstsc amp és idsk @omplicatet e rmwoufdsturey esssemble

little to no thermal deconposition occurs in the,
eohprpein Gosmpased thsanviestionral oseRiccess AIBPEPISHEPdpyis securable

h ; . Tor . |
LSS SO TR LSRR Wiy, om0
A a2 ihatdotheadtil e bk efroml kil polver isduikeef &l n@gtatyhattuator

it 'be applied to the active wafer first. A preferred
squirocates oelatinet trothe nassbices andi mscp Sirstrgpreipie with a workpiece
conpositipn at spin.speeds af from abgut .300-3, 500 r
E?I%Eg ‘Fa@P@ Fitegﬁfngbd‘ht %555(51911, %’ggtr pqlaa{n%g{ or sifdihely
| u s iSiPhRAGERL Ly 3A
PRSP0 s ok AR PR RBL PR arn e
tte app ecilakethd padsenth eosypidcecsipnificarstye peduran the components

varied to achieve a particul ar, thickness. After .
sesmitiedl glor t PsToymnag rthe ccaggnagsuation. depcfiang. Al Hhepggtuator is

rat \V/ i . i a1l .
Bltiftied fp SRR B Bl SRh RS forkpieRt SRR HhGRer Gl (0
Rlo2E acabhielyf poide aho Eistehts 32pin€ ihiter tha workpiepe rak alle absepiece
from about 2-15 minutes, and nore preferably from
sisiprocges elativieuo dlae actpaior.i | m t hi ckness (on top of the

t opography) after bake will typically be at | east

about 5 mmMandspeoifecatly efier abfayteherednidbg utoob-&Pipped with a
After baking, the desired carrier wafer is.coratact %(iid P
Fistamer dPeeagiss SeROWEaPPEe IRFEAINGy & reGPrqCAlRRGryET blade for

OURAS b4 Qs Tgﬁaﬁa%{ir l58m W€ mdgd RN dsd o vtl(l;}k?iece, and a
I'MVERt i'VE COonposition by heating at a tenperatufe of
tepproaii valiOs13dR Ruatably picages halbkypiéceoimpataded, including a
180-300 OC. This heatingis preferably carried_ out
nnskpicopaasdynrenituredt for pitarhmsat iab@nefendr nihgpfstenst fepl and

1 Qut es nder bond force of fr u 0 :
AP o A0SR APl AR g By BB oriver
SRl 18 @SlehM8 vah&ftialls REhC e maEaMfd,ethe Fhstener channel
substrate 14. Active wafer 12 conprises a back surface

heviagd fastenert dutket.s Ay fimitrey BEtuae réciprosates sejativiestocthp nosepiece

onprise qne or. nore active sites (notf sho as wel |
5O0L T ST o0y i oY kP P ot SO wBfetiEaing the
features or lines as well as holes, trenches, or

spaces) such as, for exanple, those designated as

20a-d. F d " hi " .
et ve sur fhegodst I Pt Sisatla g obf AulthidCien =
Fastdrier M dabBik, ﬁ&@% RasdwguolireandiBdRe yedcasrodatigh@iver blade

the respective end portions of any other topographica
ffeatduivéngo fasterfees ab2aindd ffreral thec triagezinafistes al wvagkpiece, and a
i ncl ude any m croel ectronic substrate..Exangles gﬂ di
SeErosEiag Btk ZlSPTR ESRIPODY ABeR i hoRIcChSsodkled dpglyding o
fromthe group consisting of mcroel ectronechanica

system (MEMS) devices, display devices, flexible
substrates (e.g., cured epox%_substrates, roll-up
substrates that can be used to form maps), conpound
sem conductors, low k dielectric layers, dielectric
| ayers (e.g., silicon oxide, silicon nitride), ion
i npl ant | ayers, and substrates conprising silicon,

o o
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processes. That is, if a 15-mmthick filmof the
conposition is baked at 200 C for 2 mnutes, the
ill be driven fromthe conposition

“gﬁ Oég%gzr#d baki ng at 200 OC for 60 m nutes re?&#/@&mf;/%szm
a filmthickness change of |ess than about 5%

preferably | ess than about 2% and even nore

preferably | ess than about 1% or even 0% (referred to

" . ” .

ASsbGe 150y T PELARSE lgtinl JPUS (105,05 {3601 and
dafafigg ablagtanpr chargiled Won&Bt&andoirenpe®ffer adejving the driver
about 220 0C, and even nore preferably up to about 240
dads raddbe prjencenpeaisanybs ot by Hbainagazingahe stener channel

oceurri in the. layer.. Fo I SR, .

R bRt gl A B s PR Relrof oAl ddsepiece
dRRtSfirst BRd bAKSdS waR PWvekphRe @¥ROSESIrfRe RAHA second

sol'vents (e.g., PGWE) at a tenperature of 850C for 90

eridnditestlywingéging theecagei ng. The bond integrity of the
dried | ayers can be maintai ned even upon exposure to

an aci d orinbg&eanciiierterhisodimenlt, iagdadt@yter isoprovided for use in a
conposi tion having a thjickness of about 15 pm can be
iostsherrdraving foelneadnned oW il @i fasterergmagaziife dayingtagower source
sulfuric acid r _base ( 39 9 )13l
g, e heeRhe SBRGn Pl forndhitthe B pflind Hign the
Bapsbihd inRIk Morksiete, Reepalcdahe Jalv¥ siei @ bctdatdll 85 cage, and a
carrier substrate and visually observing the bondi ng
nwepiesé inchnihgag apsepigcsyidytdeetighed forattachment afbater aatdeto the

o T 0 e S 0 o
%HQ.%H € dr3BPBlad08nd BRAMcRE s %qﬁlﬁﬁgﬂy ALd By tﬁéf“ﬁlag%zrine, the

esired processing has occurred, 'the active wafer
fastestr ahannehmabimgsefastanerdotitiatm The acaratoreinchudesta dirst end
by heating to tenperatures of at |east about 200
pesrdee apthy a ayorkpigss C%aﬁtsuzfzse,éeﬁalﬁtg HEASEEDST aF ?taféagnber of
LEAOAORHE 250 P BoRR I A UFRE LEMEGLYLS; b
feliticie NG tieDcHaHek itlﬁﬁu%}ﬁm@ b.fastbhes die@id eiglonand a cabufoe rédedring
bondi ng conposition [ayer to soften and form softened
b oragiarige clothovist ttp oHsablg époloapesatierhavhni & limiged pp@per of the

BPleiftsfoiin i e SRS ATG0ut it iR aR MG i cage end
RRBEEmek Ar Qigh sl@@h&bo@rﬁm%‘@{cﬁfg al guidB dagFeHRs ohathe nbdepiédidbody.

the sliding forces would applied in a direction
e gnige| sjott dedimey @r seiprocating Srv8l distanee wdtthey ettpator relative to

liding.my, not be necessary, and instead fer 12 or
BanEPTMNE1 ROtkn B0 7Y ol SRR O PEIding )6, an “dmdint. of
quig{pg(?éaﬁiigﬂ aggbﬁak‘c)é(ﬁwﬂﬁ'&ﬁreﬁki}eyfa@fé’ﬁé’r 4 ARy Epge Ot her of

or substrate 14) to separate the wafer 12
fromthe substrate 14. It will be appreciated that
separation can be acconplished by sinply sliding
and/or |ifting one of fer S 4 while
mai nt ai ni ng BﬁEE%;HQVHﬂﬁTﬁogﬁéggéﬂé&§¥$§ﬁ§ig%ionary
position so as to resist the sliding or lifting force,
(e.g., by Ei§pllyis agidsi alenationedasagprrssiriving taodl eaejpped with
1%orces to wafer 12 and substrate 14). This can all be

& OETE MBERSCT:a convent i onal equi prent. Any bondi ng
conposition remaining in the device areas can be .
easi |y renbed iggnsyploded peispeqive viewy e He Rrpsent pesepiece;
part of the conposition prior to drying as well as
usi ng sol vents such as xylene, NWP, and di net hyl
sul f oxi de. Any conposition remai ning behind will be
conpl etely dissolved (at | eagt about 98% preferably
at | east about 99% and nore preferably about 100%
after 5-15 m nutes of exposure to the solvent. It is
al so acceptable to renove any renmai ni ng bondi ng
conposition using a plasnma etch, either alone or in

o o o o o AL + -
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For this procedure, 4,4'-Bisphenol-A-dianhydride
(57.25 grans, 0.01 1noles), O Tolidine (21 .229 grans,
WQ)%WHB‘)QT and 2.6-dinmethyl aniline (2.42 gra%T/l?szggs/%szm
no were dissolved in N-nethyl-2-pyrrolidone up to a
final concentration of 15 wt % of BPADA. The sol ution
was allowed to stir at roomtenperature under an inert
at nrosphere for 12 hours. Xylene (38.17 granms) was
added to @, Hesuld g ATl CiAFLAB YULhon Eictar m an
azeotropi ¢ sol'uti'on ToO fenove wate uring
I m di zat i oFIG. a3k fal ceeksHettiddy taRe@blong thdenSPUWARG. BAnd in
180 OC for an additional 12 hours. The resulting imde
the|direridon gensrallyi indiseteded at appropriate speed to form
voi d-free, honogeneous filns. EXAMPLE 4
Bi sphenol -IB@i5ais hyadttoteplan viewdofPihe pyésenestita@arome- co- 2- M
et hyl - 1, 5-Pentanedi am ne A igoners End-Term nat ed
with 2,6-Oimetdikla ofbdsldebod fakbh h@ngﬂ@éﬂ?ﬂl@éﬁ of FIG. 5 and in
4, 4' - bi sphenol - A-di anhydride (57.25 grams, 0.01
thewlirestion geneshallyyindivated; ami ne (7.57 granms, 0.007 nol),
2-met hyl -1, 5- pent anedi am ne (0.348 grans, 0.003 nol,
conmer ci al FiG.gMvigiah 2kpedéd penspevtivetvéewi ble ali¢ragie enebddliment
of DYTEK-A), and 2.6-dinethyl aniline (2.42 grans,
of the prasent nesericel;ssol ved in N-net hyl - 2-pyrrol i done up
to a final concentration of 15 wt. % of BPADA. The
sol uti on VEI. & ik aviiedht planstiew odithe oasepiceerpEFHTG.ULe under
an inert atnosphere for 12 hours. Xylene (38.17 grans)
was added KIG.thig alceSydlsettich AREE aReE GhSRhdI91908T HIC. BRhMin
an azeotropic solution to renove water during
theriditieetaen ganeralrindisdtedut by heating the solution to
180 OC for an additional 12 hours. The resulting imde
sol uti on VEIS.d0iinaceaicalcrats-agpion pf itled ecteperec RIG. f7oaml
voi d-free, honobgeneous filnms. EXAMPLE 5 Trinellilic
Anhydr i de i} qriiglen RvasigndBividwof theatiuaRRREPIRY ] 0.
Phenyl] Propane-co-Bi sphenol A-Di anhydride O igoners
End- Term nated with Phthalic Anhydride In this
procedure, trinellitic anhydride chloride (0.447

o opane  ( DB TOMED DESEHpRHNOATH RYEER G ne
(0.257 grans, 2.54 mmol ) were dissolved. in . .
N- et hyl - Refgring nggne FlCo-15 déestencs drbriearpehis drsigpated

%.af 1 t | r
Sl Reart et B ou ORI p Qe Blop HREREE oy E gy powder-
aiveeahBbRet @l i thopfeferrdde¥tnbodiment a combustion-powered tool is

4,4 -bi's henol - A- di anhydride ( 1. 105 grams, 2.12 )
depityd, Phetaledecomopaniscd ho10old9 inslads a hpngiagidoinglosing a
and addi ti onal .I\I-g%t(%%l -Zﬁ.@ﬁrrol hdﬁne w&re added tto Al
B9V SO At 1edh WshiRHen ) iEA el § Srrivggating valve
Sbdvee! B nffvell ARTh LABPARAIIGE 29985 Al kAGKA IRUADSRNEWile a
for 20 hours. "The resulting precipitate (triethylam ne
pdrticulad éypenas chipt t18r bas baerd deplotath it 2vill be amslprstuasl that the
ad(%_ed to the amc-acid solution to forman azeotr

opic ..
CRTLTBHon & FHENTAES THAY SADHLAIONGaT i PEAEN DAY T hich
I.ed: - heat t [ f
SHiSRe? drRH pRCICRERT Sl BBk M WER % JE0 e Qbe16 for
shtailoelositg theeombastidr ciganatrerde ifugld@lisddodt200provkies access
spin coated at appropriate speed to formvoid-free,
tecnbigb plbeempatmentehonsmer Bieteelhnatishpwnnwhicdy praeides fuel to
é?loride-co-§42-Bis[4-(4-An1nophenoxy) Phenyl ] Propane
PYOTEr S ERG? Ter mi nated with Phthalic Anhydride In
this Exanple, trinellitic anhydride chloride (1.0
granms, 4.7 mmol), 2, 2-Bis[4-(4-am nophenoxy) phenyl]
propane (2.464 grans, 6.0 nngl), and triethyl am ne
(0.571 grans, 5.64 mmol) were dissolved in
N- net hyl - 2-pyrrol i done at 0-5 OC to a concentration of
15 wt. % The solution was allowed to stir at 0-5 C
under an inert atnosphere for 1 hour. Phthalic

A NN SN NS - o 1
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Anm de Capped D sil oxane-co- 2, 2- Bi s[ 4- (4- Am nophenoxy)
phenyl] propane-co-Trinellitic Anhydride Chloride
End- Term nated with Phthalic Anhydri
?Ogg)g?g%edure triniellitic anhydride chlori a‘ger('!lgf‘ﬁsé“sm
grans 5.46 mmol ), |, 3-bis(3-am nopropyl) tetranethyl
di si | oxane (0.226 grans, 0.91 mmol), and triethylam ne
(0.663 grams, 6.55 nmol) were dissolved

i1 N et hyinc?ud%}ﬁror O!heq%[ﬁgfngfﬂﬁ %O%Anvcgfb%&)egélgg W?ﬂh)a ﬁﬁgger

0-5 0C to a concentration ution

VR igdel oWBeh DO vatith irBtiates rdorlidBe pavel B&lrte 14. A magazine
at m)spher e for 12 hours. Next,

26 ze@w[msqppljaﬁf hassneno§ \FEhehy Mhigh wan'@s‘erze oagpamshapes

by oenaiaie Pt T PROOR SPpDR Pl alR bt och

fRefed idigla AARENESRIIOHE Bk thpe u&scn%d T eomaloaly-aisRd US

stirred at roomtenperature under an inert atnosphere
Patentl Rokoti641,0Thend ésaﬂz;smgwbrcécmp |1m<a111&or@tad| tst tefergneae The

e
ST MO gl 19 sy Mo

deitiibe@belowl 2v111 otfisate iﬁm onBsaifew fagteners 28 remain in the magazine
am de-i m de-sil oxane sol utign was spin coated at 1,500
ppchvilb disgble sz inod 0.1 te preyvant (ising w%@ eTRBYOHREEHIFs

films. EXAMPLE 9 Am de Capped
Ex3||oxaneOdnxzpﬁmBnmmA{{4h$ﬁﬁﬁ@phémwmgﬁo@h%hwkpuncnUcdto

e il RS TR ot st
L

dhisi bOAARMSIY Tod2OWekasysInc). 89 Gienlyle Hoibhts; i Blitwyib, alllindﬁ’ its
0 2 15 granms, 2.12 nmol) were dissol ved
3@ otrgsipmask, d@Fﬂe/WhF c dBesey SRMPERENS 0 CD| Pe gfeadily

Mgr]%ﬂr t%&kguctggérfelﬁlrﬂt aﬁi %‘%E%gog)rl%\ﬁerre sanﬂél;htg t]?é){o%w fblosed in

L ooERhRbe 4 803,150 idR33280Nepd 83,474; 4,483,474, 4,522,162; 5,263,439
2, 2-Bi s[ 4- (4 an1nophenoxy) phen I] propane (2 0 gr ans,

andRemdmbi)2; all of wisck presinebrparaiecbihyederietes. ( 1. 840 gr ans,
3.54muol ), phthalic anhydride (0.141 grans, 0.95
mol ), andRafitihg aoad toNFTIEsh Y44, thaylbsa)lassinﬂﬂy werrmseplece 40

added to a final concentration of 15 wt. %
wrdes grnoagriceq bQ¢Ye4j2 %@n fenised fospashmentat g rﬂ@@geda?rld 44 to the

Ec%o rt pafﬂngoximeEet ineef %ggg\%}“ e;m tﬁwgl R}#J}?stogrce 14. Ig the

?Méf@ﬁ&i @ﬁ}b@dﬁﬁ@ﬁsihe\/\ﬁ@seﬁféded)oﬁgi 42!1% aninitafc ntbnstadr Lﬁ)rrﬁed by
o forman azeotropic solution to renove water durin

cadtidigzand oredewdfi helndowsaer pﬂ,mj:r auetalsyorherginergjed eaterials and

FRelipliph eI fcPRRBLarE SOPONI o A Lrgpf it 44 is 2
% ﬁfbuiargfgfieﬁ& 'Bufﬂ@f 4@OB§®@&B‘1E6 FandQf eV and fiRefastener
om)geneous O Ani de Capped

Botlstd#Gii$ defined aogeheﬁal& sjlmc(rwalmﬁastmph ehmxy:)l 48hedipfastener
R T AR S ThL S PR S i
%{;Blr?ﬁgfciﬁﬁ tﬂr@niabévgf gmﬁ‘ Xgrésdﬁ/eg f}%%ffa%n&lzﬁ’ 8R4 WA ociated

no ropy termn
Bréhwsor%qwhﬁaﬂbofe@r@orﬁ@mg@zmé by. avail able from
Celest, Inc., 0.420 grans, 0.47 mol), and
trlethylan1ne (0.623 granms, 6. 15 nmol) were dissol ved
in N-nmethyl-2-pyrrolidone/ THF cosol vent (70/30 vol) at
0-5 0Cto a concentration of w. % The solution was
allowed to stir at 0-5 OC under an inert atnosphere
for 12 hours. Next, 2,2-Bis[4-(4-am nophenoxy) phenyl]
propane (2.0 grans, 4.87 muol), phthalic anhydride
(O 063 grams, O 425 nnDI) and addltlona

o o o ] a Y L 1
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transition tenperatures, and nelt viscosities. The
rheol ogy data of the exanple materials are shown in
wWd Soorene Viscosity, softening point, and Tg&fudlis06s261
exanpl es are reported in Table 2, and all these

mat eri al s have been successfully tested for

de- bondi ng. Further studies on thermal stability and
chem cal resistance have been carried out on these

conpositi l_of .t 'Y -POS
Fequi red Tharsellt mfy FPRESAAAAbE RS PA°AERRarl Fhuator 52
Ve bh Bédipratatesredlatdet @ahs indgeficéd. SFaturedDf tHAVERIAE adthator 52
_Anal ysis_of the Adhesives - Poly(Am dei m de-Si| oxane)s
irluade Byp s refaeabt unikasy gl depviderea diteexepnae@isingbrsvsen the
from Exanpl ﬁ? 8- 10 .i,ncl.ude si.J[ oxane units that @rfﬁ ¢
WIBBEE Bafitaga8r dips, TR BH A D RIRYHSgel oISy strong
coffpfed 80 0cdrREAREIRN 4cthAbsY - alld%sa thee SUhfinatione ofi ¢MFdiRnts
units are isolated from phase change and prevent ed
réquradi rinr odmpetiigve hasepisegsaraatli ancordingly ehtmesesi operational
shown bel gw. The vi scosities, softenin oints, and Tg .
rﬁlﬂﬁm‘@ ‘é&égﬁﬁfﬂg‘é‘:% PIORY5HPR NG, Pﬁs?’élgryec ,tg-an e petugier  is
i I r :
P g T A R P PR B b AR nclf popcver foreing
ntdvhiningl o esicst fabeieatigy aedigpquesantel eontenipladed.t N&hE unitary
conposjtions. Al of these conqu).osi ti ons possess the
Cpéﬁ&‘ﬁt@a 18 Hér eHlaneg QKeN PAYESRPNFIBARIION Frt 9rERens whish were
t)?ﬁrﬁ?%;}g{ f)ro%&'dﬁL%@ﬁ%ggc%%ﬁorﬁ%n{s%%Cére%(;ge%e‘r EAMELEnLR and as

Itrc

sGEH Béihg encz0edsiB- Bingdetd Gad Abro eRiemosepdihayéd replace.

Sul f one- co- Bi sphenol - A-Di anhydri de O i gomners

End- Ter m ' [ ' T4 it

anhydride c Ol%lgerrﬂgéﬂfégsggg I%?iér?@ @é%toggz fo ! 8 bbinstructed

amitdrjange @ <18 assfdmbiiddate reojprecud xydvdpheanyof] ths tdsepiecd bOdP 42
ranms, 23.12 mol), and triethylamne (1.294 grans

d%ging dherfasfonendrising wsk. vAg suﬁh,r@n%tth@/us(ez astpates| thel dhgeer 24
t 10-5.C.10. ti.0n O 5 9%. T ok Mt .on
cFourisgbiofts S TRNET b e ek e s Bt iR e
fAsdénet 8 Utito tBE SWhEpIete, Mittranyelil fecdsTabRlhghasdpieckbda§ 42
mmol ), phthalic anhydride (0.555 grans, 3.74 mol),
teurrdowel dipwaodlsl amayerem the- piorkpib¢adonks vier gresdatedoalol@ the
final .con tration af 15 w. % The sol ution S .
copitRieuft 3 TPt ani e B e AFo R dEPaBn Rt Horapm Heppiece
wWile RO nbRpicke b-B!Ei? 408HHES A0reRhBCIeRIthRYS tH et bry | am ne
chloride) was filtered, and xylene (6.2 grans) was

added to 1. C+aGH | Ut I n pj
So e o, MG ALETY 0L s 8 05T 20 R ARt
50uinchydebeatfirfig ehd €545 @biifat @y tthe 1B6tkBIect, 0hnd@h second end 56
additional 12 hours. The resulting am de-im de

esgaging de wage 4Bi nincbuled Prathel fisHEdphA fesy 6O neaie dregions, a

e M S e
obhenys] B EatgieHugeMBhanERds S 88 BrAAI&H wht 8 sufficient axial
Cycl ohexylam ne In this procedure,

lehegth B spbenmodAting amhyald irdeip(do@l é@4elgphnisg f2Pertd outlet 46

mmol ) ,. 2, 2-Bi s[ 4-.(4- am nophenoxy) phenyl] sul fone .
dyrings they gastengio Ayivingn ¢velfe | lé‘ﬁ’élkly}garﬁeﬁéy (to%vgggg@%éf from
c?m%u ) were dissolved in N-niethyl-2-pyrrolidone up

0 a final concentration of 10 wt. % The solution was

allowed to stir at roomtenperature under an inert

at nosphere for 12 hours. Xylene (12.0 grans) was added
to the resulting am c-acid solution in order to form
an azeotropic solution to renove water during

i mdization, which was carrkgd out by heating the
solution to 180 OC for additional 12 hours. The
resulting imde solutions were spin coated at 1,500
rpmat 60 seconds to formvoid free honogeneous fil ns.
EXAVPLE 17

-~ 1. o ~ A s T T 1 N = T



10

15

20

25

30

Bi sphenol - A-Di anhydri de- co™”

- Tri met hyI m Phenyl enedi am ne- co-
F0d) shocycl ohexane A igonmers End- Term nat g MidHos/068261
clo exylanlne In this Exanple,

4, 4' - Bi sphenol - A-di anhydride (10.0 grans, 19.2 mol),

2, 4,6-trimethyl -m phenyl enedi am ne (0.663 grans, 4.42

mol ), 1, 2-di am nocycl ohexane ( 1.5 14 grans, 13.26

nmol ), and c hex [ a

wer e di ss rP Oﬂ %{}%{ﬁ? f%gt a%ﬁag%j g‘one4 13 azctoc%{.{%}t %Omoln 60
WRiIdE §8 tcbﬁ@thib?ecpfané- (&n\é&gec?/for_r&ﬁlté&idgt ihe nwwﬂ@ne’tbl oYkes cbiact
stir at roomtenperature under an inert atnosphere for

p2tib GO slcﬁn(gsl mmte(raalsfagtpm@asmwaﬁ @adntcgrrmgncatlon with the
:éesultln c acid solution. in.o der $ §1agssudlthe

SERT Bt LBIBET off FoEUny ReNGE BN
ffgggéd‘éﬁagéa%@wﬁ @g Ailag gh@é‘%m@iﬁt&ﬁé‘lt diAReteh s %fél fakteRE dHannel 48

an” additional 12 hours. The resulting imde
toGnhit@@ntasteneregsifantec oat the pa¢fefred @hbogimérndy theCcontasd pdgion
to formvoi d-free, homgeneous

) Bastrarrationalmielaiiyg b el e GxisTigr élmqt?fé%%wﬁllér%é?@wf thgdirst
LRSI ool LG PR PR T By g o

d%f\%@,%@ Wr @idd et faflesphen pins/%8cbealﬁgwlﬁv¢rd&1réﬂgh the Jasaenmer outlet
19.2 mmol), 2,4,6-trinmethyl- m phenyl enediamne ( 0 .6
8. 7Agsré¢s§r1be:|d abgveg aeﬁ:mtgr 2 remains in place on the workpiece after

I R U ST
{lﬁieﬂﬂo&s"éﬂn‘ﬂﬁgubﬁ Uicﬁﬁé By the Zastviier @b alANRe Worlkife. f i nal

concentration of . % The solution was allowed to

stir at r o/%@}) g)%f@%ﬂ; lecﬁldéﬁdo rth@'hr%ﬁﬁ%%@&f‘ﬁl%%ﬁfa%rfﬁ is a

12 hours. was a

taB %4l ﬁrbfé@tl%@n@@lﬂ}d aﬁ@ll}d 1td>\0z1i1*dl the eagtel 8.t @hé eatn64is configured
azeotropic solution to renpve water during

ﬁom ngeduingothe oktertiomaxd ohrthe eraagﬂﬁneowmﬁtru 4 tendisable tool

t t
Gstior Rt deted g iten AEs AL Mt outly D dnaghdfis 26. As
t‘h@ 'Huﬁrﬁfer 8P rSRGRAIH R heagPNOD6ldbEREse METRACNROUE extension
I'ms. EXAMPLE 2 1 The viscosity, softening point, and

3lzgnmfvest frededlipdsidrito e misepicael.e Sontict haweagthexterzon 34

B SR s Aol o VEGBTEAd Ph YA © the

éoseﬁ%é hely StV Ss %cg hSE Pt s&&bﬁhhg Yin@Ndh& hedPasile le 26 is

resi stance” were carried ‘out on these conpositions.
efoddbése conpositions possessed the required ther rral
stability of at least up to 350C and exhi bited m ni nmal
out - gassi N@efefrthedndw to e ACOHABROR AR NnBIDRHIERIPactually an
FASTENER DRI VI TOOL BACKGROUND The present invention
elehgitte srmeoreral Blyfﬁtcmnpia riohbstetof diseashyeeordadtvthpgagedidsand to

More specif.icall nbodlnents of

PYRFGNTY BrPHE Bl AU Heath i alrd SPe €. hla ggps the valve
a ! OWehigd oth

2B R0 S8 Ao pe By Bk By 1804t

ﬁiagesn esecasaaphlddeshasewmndi eng $® ie phedetiaipntestangutahen cross-

present invention are contenplated for use on rgabl

seagpe e proyide s ﬁ@fftcéfélt §01f1fé§tawf8§§ é%%ctwglgp%ﬁé@ &y 8+ i also

1rs e?rg er?.b&y egﬁgﬂs ?%t%lg%gﬁb ?ﬁ?a%? %@b&? q%x?%teforllcé@ étl:nerated
Gy i hi hs et 52
t hos e’gv*r(r)qb\‘rﬁbg%3 %g%£ Zg r%t? I %%g? d(;[\ége Bg/nlgl gfeé§htes Ilaf/PSﬁgE( r ?way

fromnthe cagel i otsel neshppsitionr diiasyto|drinime asfastengidthe tork 10
TRAKFAST(r) brand, are utilized for driving fasteners
i nto wor kpi eces or substrate§. An exanpl e of a
portabl e conbusti on- powered fastener driving tool is
descri bed in comonl y-assigned U. S. Patent No. 6, 164,5
10, the contents of which are incorporated by
reference Such tools |ncorporate a tooI housing

o o o o o I T
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The nosepi ece and WCE typically include a nunber of

preci sion parts, the form ng and assenbly of which can
Wﬂ)o&/ gpgificantly to the cost of tool pr oductiI;htnl,/USZOOS/068261

operation and mai ntenance. It is desired for these

parts to be formed and assenbl ed precisely, for

exanpl e, to ensure proper alignnent and provide a

clear path for the driver blade and fastener.

%%?(grwdsl%iativ%m ﬁltg &Brl@ﬂe%]pf QD he g@t%a{ogsc;é%%aicg portion 60 is

eners used with su astener drirvin

AlNElcd dEtiel desigasted Tederied phRefehichdihty T wsenthientpdessexndown
and drive pins designed to be forcibly driven into

oot karsllo 22 nabishrspusepyibe dinl 6§ to pushsthercage i \e cpmpressing the

t he shank has.a_.porti flaring, out dl re the
SRR JUKBTHE 1 HE Heads EsRanp Fiarer HE ebmPUgis iaftys and
Riitded SthEPFoAEAG NS Ye MRy RAREDS Wikl &R RER KUS®H in the
to mount plasterboard walls, or other nmetal workpieces
aro and dsredsed suthstpatenésmadéofretasht aoge.- dri vi ng t ool s
requi re such fasteners to be fed in strips, in which

t he fast engpacedBmohte ahRtecipfsoal giding@dzhé esultay Spgelative
mechani sns for feeding the strips of coll ated

foathe ernsepiccaChodi AR ythe sgeond aginapeerd ap «lefipes ap elpngoate guide

i | ded f I [ teri,al h .
36 0% Pl Pled o ep R T dFerdF oL TR R adifT R D% gpsepicee
agigers fa@fen&ﬁ‘@riﬁﬁ% fd VR §88¢ enehiter ) PrdetdBly a fastener is
frangi bl e bridges befween successive sl eéeves, bushings
msertherl oheo 8. pBpfecibly takdded apertventd onapuidadugiéin tlwohosepiece
ol L.at ed

osepi eces. of, the type used with.such )
PRt brordnide ﬂ&F?‘fﬁ"é %1%%%3%’{?@ igireefegsedonf” (ipaeirchReiogies
r e .
A Ul LUGRIE0 R b B06n mpg o e
filed. 0 At heandIs epitecacaber TMéd slithsgla readiesdain the @uédd $lgt 68 and

slot for sequentially receiving collated pins fed from
serviesprsA step foriths gelativesesipropsl iOImanke The gite memleed) also

car.rvin he pins.bec - ighed in the slot and
geﬁ%g%%gaﬁ{qagorjugﬁpitﬁe {l‘t%g% %ﬁ%g%g?t ionally, these types
of fastener driving tools absqrb consi derabl e gshock

and Vi br at POTIYEIFHHGE ARG AIIER OSEEPTICI e Vgrh e actuator 52

R
fugom. t Reedraatfaoe?8 asthetsecondadtvator émt 6 ishfermed into a generally

wor kpi ece/ substrate. Recently, framng tools have
bdcshepeddrack dhsienstingly gnd slidiaely asepes be &%ieoﬂélg Hhehlgo, the

enhanc f.orce f . g L.
EREBREE Pob T e a2 oS ERBETIA Y IR0t (RO o which is
H196 efUrERRran db o supptiEEanEehended veed dnd bbes (not shown)
nosepi ece al so may cause the tubular WCE to break or
wmopimBEgingelocator pins 82 o6t thepmiagaziesigh HCE Wncwhishstacilitate
esult ip tool do (e, which, s _.exacerbated py the
logrten ool s hmeaolibe Binen® 26 SBHERS TSR et n
factor in such tools is that upon ignition of Hﬂe
gas/ ai r ni Referdng mopndo cBibustildn aghaltrseate gpbediment of the

beqgi nni ng _of the fastenear .dri vi CY, [ r

BRTU b 80for 2 aBRAE) Brrifhdefd 8, TYCOpole R Sharkf O the
AEIPiL8I0Tre HEYign AT Rith i6&HREPref@sh@NRMBbdrd. Bemain distinction
i mproperly or inaccurately placed. In other cases, the

obihermasepiote Phés thabh nakerieca podyt 9D tacksrfedasidadeg 74t dnother
| acement of subsequent fasteners. .Thus, .there is a .
Mhafciiopris 4 miRgHRrEt HOQk CRRSANG RS ERed Ohon g e dot 68 s

fastener driving tool that addresses one or nore of

t he above-identified design issues of production and
assenbly cost, required prechfion for assenbly, and

mai nt enance and repair costs.” In addition, there is a
need for an inproved nose assenbly for a fastener
driving tool that addresses the problemof tool l|ift
during the fastener driving cycle. BRIEF SUMVARY OF THE

TR T R — o o o o, o s o o o o o
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reci procating val ve sl eeve actuated by a cage, a
nosepi ece i s provided, including a nosepiece body
j for attachnent at one end to the f
“?ggﬁwgﬁgﬁﬂefining a fastener channel construc?gg amrgOS/068261
arranged for receiving the driver blade and the
fasteners sequentially fed by the magazi ne, the
fastener channel having a fastener outlet. A unitary
(ﬂﬁflh’ﬁ{e r a&f ﬁésoﬁ&%%?ﬁcéc?m' af\flguihg SLC'? B6NOSIER i€ /R a8 Woser to
as a first end contacting t wor kpi ece, and a secon
e dire6@ dginngad e degss. L addidbhethe aididdi isriidposedriraa slightly
fastener-drivinggtool equi pped with a fastene

magdiedrear wsiareys af feweronbindcd pifbe aeiuaigr 24 ' As seen in FIG.

iprocating . driver..bl.ade faor_ driving f s : .
LEehFREEE oot i b Blen e s ERUFRE S iy provided
WwREaRRbieEoYR. Ve sl eeve actuated by a cage, a
nosepi ece i s provided includi ng anosepi ece body

confi gur edyf:
t ool and gg%lﬁg it%%{nga ast ee ﬁ%‘&l’ gﬁ:%]lﬁgel?m%glﬁg??%%?%%g@%p laced
5 degiteksfguide member DD, tppefechibilyv & setbdradevizioll thrbsdably engages
fasteners sequentially fed by the nmgazine, the

thg staseriece Adnsraciiically rie foserieenbedio 42 | sam the diectpy of the

act uat ' h '

S A BB BP b GRS P b BB 358 Pty Ater 100
18 Wot 36618 HdnR RGO ARSI nidpask|N @NGag). NOnédieGaBErew 100
In yet another enbodi nent, an actuator is provided for

wdelly mstalfeds itemgagasdrthe gnigletsdas| O6eflpn irgsteaching the actuator 94 in its
f ast ener. magazi.ne, havi.ng a.power source including, a

R GRLCRRd: iy ahrebicte MBI eHe FigoteaEndf ot & such
aebaloed ddhomd ﬂ?ﬁx\l}g%g A& I OnSsepfRIEPITRE o tiis modigcation,

reci procating va eve actuated by a cage, and
thesepeee i lightagthan nies apicpree BOdjuecorthe gbseade bbthe guide
attachnment at one end to the,faiiener t oQ

nd

148t 14ni Aipoa dpade Eirelack wafkreBuids miatAscedending thgprgiy Hegsecond

[ [ : e :
R L s e R L T R
thaioBhiécef Fsé R podito tat desdiiptia tof #Hecoiosepieteid@s a
first end provided with a workpiece contact surface,
defini ng awfiagtpR&Hc Qidotim&da TP &le ﬁfese?llt'faf:ﬂuﬁﬂo??ﬁn uide for a
| ength for acco Jatlng reci procal” novenent o t%e
fasieag@i édeingadyl haeteabéenesttowrt hed chsortbed, ithwibubdappreaiated by
fastener driving cycle and a tab f, receivi a
tﬁﬁ@%ﬁk’i‘édf@l thsudt the hapses @nfiotapdlg{ﬁév%i BiYubfofhage thereto
Mtﬂbﬁte&é QHfAﬁtéeﬁorﬁftgé & Bgéﬁ "ﬁpﬁF SrdQEPhD el 2hBSs set forth in the
naga2|ng. second end direc y engages the cage en
fanawies tlagss.a gui de sl ot accommodating a guide
fastener on the nosepi ece body. The guide slot defines
a reciprocating travel distance of the actuator
relative to the nosepi ece body, the travel distance
corresponding to an anount of reciprocation associ ated
with an entire fastener driving cycle. BRI EF
DESCRI PTION OF THE DRAWNGS FIG 1 is a side elevation
of a fastener-driving tool equipped with the present
nosepi ece; FIG 2 is an expl oded perspective view of
the present nosepiece;FIG 3 is a bottom plan view of
the present nosepiece; FIG 4 is a cross-section taken
along the line 4-4 of FIG 3 and in the direction
generally indicated; FIG 5 is a bottomplan view of
the present actuator; FIG 6 is a cross-section taken
along the line 6-6 of FIG 5 and in the direction
generally indicated; FIG 7 is an expl oded perspective
view of an alternate enbodiqqnt of the present
nosepiece; FIG 8 is a front 'plan view of the
nosepi ece of FIG 7; FIG 9 is a cross-section taken
along the line 9-9 of FIG 8 and in the direction
generally indicated; FIG 10 is a vertica
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26 retains a supply of fasteners 28 (FIG 4), which
may assume various shapes and types as known, but in
“I(pﬁm%ﬁgﬁ red embodi ment are col |l ated pins eaghr/ys008/068261
inserted into a plastic sleeve 30 of the type
descri bed in commonl y-assi gned US Pat ent Nos.
6, 641, 021 and 6, 892,922 which are incorporated by
ref erence. The nmmgazi ne 26 includes a spring-|oaded
follower 32 with a forward-projecting extension 34
Wik AChIS GherIMED é®gages a nose assenbly or nosepi ece 40
as described below, will indicate that only a few
fasteners 28 remain in the magazi ne and will disable
the tool 10, to prevent firing with an enpty nagazi ne.
O her; compgng nftag‘teﬁér-&rﬂ%\}% A3hEGhifed Viviig 4 Gaktedd BaBazine,
not critical to this invention a may be well kno?n
HaQTHOd ?‘d\i@r Rlrcuabludideaoteciptoddtiabldeiver blade for driving fasteners
conbust i on- power ed, fastengfgarigin tools are
dvanedfom $admagRiinRAR©e WaakRIfeS: 25 A Tecimesatingg@ive sleeve

Wrks,. Inc.) of dendale Heights, Illinois, under its
PRGN TE F"}ge'e ?%%%?%,Comgn%ﬁi ch these conponents can

be readily, | pepiRerddeoniitiie oD Ughdaenp BitvadRdelid0d Said
are simlar to'the todls disclosed in U S. Pat. Nos.

fAst4R3, TR2; antl 48A8n12@0p fhs8e:; 4hanned, agtragtad andsapanggt for
5,263,439 and Re. 32,452; .all of which ar . .
reiriBngRiR eyl SIEHEA st sl B by tald mpggeine.
t . i 40,4 ncl udes a nosepi ece
f%%§§Q%§8€%%§ﬁ§3?%884%gggﬁggc ﬁ%ﬁ?”at a flanged end 44

to the todf ukBaryamduaror ecqipretatimbiglatie & savenosepi¢cofbody,
the power source 14. In the preferred enbodi nent, the
heosegd Sos epdagniadtingthy waskpiges, 2R &0 gpgIng said cage.
casting and nmade of steel; however other netals or

engi neered materials and fabrication techniques are
contenpl ated. Opposite the flanged end 44 is a

general |y Tibnbapidcasifensm ouvhatindGid Bettvaearntdrhend engages
flanged end 44 and the fastener outlet 46 is defined a.
sich dastériey cale, randi defines asfasieaer pPRWARRYAYAR copmunication with

fastener channel A48 is di neRS] o: sl kdi ngly
%&%mﬂ%&@nﬁeﬁq’qdﬁ@rmﬁ %\H%F C@S\{é) @ﬁ%nv\%l (}1%&% %eint om) from
the power source 14, as well as a fastener 28 and the
associ ated sl eeve 30 sequentially fed fromthe

magazi ne 26. A second maj or conponent of the nosepiece

40 i s3.an atheianesepBee wh cﬁaHQC'pN@@éﬂ@ssﬁéla@PW@rtgﬁn end
t he nasepi ece. Features of e present actuator 52
;eﬁ%p%gglgwggagqs sia@t %Pt&fl%fr%}%\[e@ unitary and provides a

di rect connection between the workpi ece and the cage

18. This unitary construction is relatively strong

conpared to conventional actuators, allows the
el i ni fat i ofhehosappenEmiainr dquhaereid saifl aewper fifstwad defines a

i QLY RIS r e Biegersr GUCt  h nar I ifps, rectprocal
ﬁl%%f%ﬁrent-r Qfseagf BU%&&)‘?éce%dgsreféﬁ% €5 aBYchaABEr TrQiBRdUIE fadtener

such as s equl val ent netal; however forging,
BE¢HigYyog. or ot her fabricating techniques are
contenplated. This unitary construction is an advance
over corresponding prior art structures, which were
typically provided in multiple conponents secured
Logetper it RShENeLs Mith 3Swhticth BEUNGEREE i8AS¢d has
damaged an FOre §edi ous to repair and/ or replace.
pathay 14:88¢ Ulatheddr pditioprdesialily adasiateproutiat cmnteatconfigured
I's constructed and arranged to acconmodate reciproca
novenent of the nosepiece body 42 during the fastener
driving cycle. As such, once %ﬁe user actuates the
trigger 24 or otherw se initl4ates the fastener driving
cycle, as the driver blade 50 drives the fastener 28

into the workpiece, inherent recoil forces cause the
nosepi ece body 42 to nove upwardly away fromthe
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i gnition and accommodat es reci procal novenent of the
nosepi ece body 42 to provi de post-conbustion guiding
tener toward the workpiece. Al so pr

“?%%%ﬁségﬁén the first end 54 ofpthe actuatof ?%ﬁ?@@%&mmsmn
tab 64 projecting generally axially toward the cage

18. The tab 64 is configured for receiving the

extension 34 of the nmagazine follower 32 to disable

. i . . r

T B B SR L a bRl e
tehativiely magHen déan2derd eontels @otttunohghing se, fastbreer epdseageivary in
34 noves gradual ]y closer to the nosepi ece 40. Contact
%FW@EWa?lmwé%tséﬁgﬁaﬁtﬁn@@uélﬁﬁdt%ef-ab 64 prevents

further reciprocation of the actuator 52 relative to

t he nosepi ece body 42 and as such prevents tool firing
until the magazine 26 is reloaded. Referring nowto

t he s@condTlectnds¢meceend Saim whi fukthess iactdiagl ¥ gwide member
el ongate armor rod sufficiently robust to directly_ .
enpaged in seid nesgpiccedogivg and saig @re%l@ms defiging mguide gkt sdingly
force actin n the valve sleeve 16 to nove the val ve
%%%%W@F%qﬁE%%ggé an upper tip 66 in direct contact

with the cage 18. Wil e other shapes are contenpl at ed,
the second end 56 is preferably rectangular in

crosssection to provide a sufficient contact surface
for a6t uatTheynpsepicsggel eRimahavhereis sasd puideeplgblbps a length

solid to withstand the. significant shock i ct_.f.orces.
GerrsPardad tnh RSO cimperh 4R OASPar i W EpRY ryd(EBiece
@Jl%r"iﬂ)aﬂdEtgﬁér difgn@efgator 52 away fromthe cage in a

todl rest position.” Prior to driving a fastener, the

tool 10 ispositioned relative to the workpi ece so that
the actuator contact portion 60 is aligned with the

desi gnat ed..f ast ener pl.acement  poi.nt.. . The, user .t hen

o T BeePRe RE GRS Bl R s B gtsner
: ' the.: i is

‘ﬁﬁgﬁﬁ% %%gﬁgﬁgggq %ﬁ%g nndgﬁ %?&gﬁgggEQ%h %%ﬁbustion

chanber and initiates other tool functions related to
conbusti on which are well known in the art and

di scussed j.n the patenfs nmade of recor.d above, To

acconfrodat EN% BPEEPIREE Eré sladn él‘i"%‘?rﬁ‘& %ﬁlgtgﬂ’é&aé{%dtsé?n gorear
[ : nosepi ece body 42, the second actuator

%ﬁ%ﬁggygé?%ﬁggﬁgn el ongate gui de sl ot 68 di nensi oned

to approximate the degree of relative travel of the

nosepi ece during the fastener driving cycle. A guide

menber 70, preferably a fastener is . inserted in

0,
pr ef ethbl yTRhpesgaege Qb &l o whorein said st e qr\slgoflﬁﬂf pctuator
. ' - 42. Wil e threaded engagenent is
%F%%lg%ig%e%gwe%%ast eni ng technol ogi es are
cont enpl at ed, including welding, chem cal adhesives,
friction fitting, and the like. A head 76 of the
menber 70 is slidingly received in the guide slaot 68
and skrvesThgnesepiesp af@laimb wharein;said pesepises dary includes a

SRYETFR! g oS TRV 80, R SERRY LB iy ey

gftlpi @l i@@g%genent between the actuator 52 and the
nosepi ece body 42 is also facilitated by the generally
bl ock- shaped guide lug 74. A rear surface 78 of the
second actuator end 56 is forned into a generally
"U'-shaped track that matingly and slidingly engages
the guide lug 74. Al so, the nosepi ece body 42
preferably defines a bridge-like actuator retainer 80
which is also configured for supporting and encl osi ng
blind end bores (not shomn)lgcconnndating | ocat or pins
82 of the nagazine 26 (FIG 2) which facilitate

| ocati on and engagenent of the nagazine 26 with the
nosepi ece 40. Referring nowto FIGs. 7-1 1, an

al ternate enbodi nent of the present nosepiece is

e ~ o~ S~ o s '



t he nosepi ece 90 correspond to the description of the
nosepi ece 40. While specific embodinents of the
tuator pin guide for a fastener driw

W%@&Eteﬁcshom and described, it will be appr eci a%zﬁ@/%szm
by those skilled in the art t hat changes and
nodi fi cati ons may be nade thereto w thout departing
fromthe invention in its broader aspects and as set
forth 2 n thge ggép%@engf Efaf}hnf’l Wi/leih Safd-RLHER ?&er&lly “U-
In a astener rirving tool equipped wmth a fastener
steagadi ne, having a power source including a

reci procating driver blade for driving fasteners

obt ai ned from said nmagazi ne into a workpi ece, and a

reci procating valve sleeve actuated by a cage, a
nosepiece

At achient o AowhaRpARSFANREE AR nEplcl R defifies an
gtefiator regninerf ast ener channel constructed and arranged

for receiving said driver blade and said fasteners
sequentially fed by said nagazi ne, said fastener

channel having a fastener outlet; and a unitary

act uag % av |r fhl H&%}B?etc{a g clr Ghal & osa%‘cf%c‘i’uﬂ&sﬁﬁk g&?is proxaided

body, d Contact

@1t§ea@@dtﬂf(ﬁ%cﬁﬂih@9él Tgaaina i@ﬂgﬁ/er zo disaBlense I@p@@ﬁo@fwhen a
claim1 wherein said rst actuator end engages said
fmsted numbeuef wid fasteetpatinaasinsaidmpgarate. passageway in
conmuni cation with said fastener channel and having a
mat ching internal dianeter. 3. The nosepi ece of claim
2 wherein said actuator first end tel escopingly
engages said fastener outlet. 4. The nosepi ece of
claim 3 wherein said actuator first end defines a
fastener outl et chanber of sufficient [ength for
accomodat i ng reci procal novenent of said nosepiece
body rel ative to said chanber throughout a fastener
driving cycle. 5. The nosepiece of claim1l wherein
said actuator first end has a relatively |arger

di aneter portion defining a fastener outlet chanber
configuredfor slidingly accommpdati ng sai d fastener
outl et of said nosepiece body, and a relatively
smal | er di aneter contact portion having a fastener
passageway i n comruni cation with said fastener outl et
chanber. 6. The nosepiece of claim 1l further including
a gui de nenber engaged in said nosepi ece body, and
said actuator defining a guide slot slidingly engaging
said nmenber. 7. The nosepiece of claim6 wherein said
gui de slot has a length corresponding to a rel ative
reci procal travel of said actuator to said nosepiece
body in a fastener driving cycle. 8. The nosepi ece of
claim6 wherein said guide nenber is a fastener which
engages sai d gui de sl ot upon engagenent in said

nosepi ece. 9. The nosepiece of claim6 wherein said
guide slot is on a rear surface of said actuator. 10.
The nosepi ece of claim 1l wherein said second end of
said actuator directly engages said cage. 11. The
nosepi ece of claim1 wherein said nosepi ece body

i ncl udes a guide lug, and said second end of said
actuator defines a track for slidably engaging said
gui de lug.12. The nosepi ece of claim 1l wherein said
track is generally "U'- shaped. 13. The nosepi ece of
claim1l wherein said nosepi ece body defines an
actuator retainer. 14. The nosepiece of claim1
wherein said actuator first end is provided with a tab
for receiving a magazi ne follower to disable too
operation when a limted nunber of said fasteners
remai n in said nagazi ne.



