WD 2005/ 105383 PCT/ | B2005/ 051443 1 Description GU DANCE SYSTEM FOR
FASTENERS BACKGROUND OF THE I NVENTION 1. Field of the Invention [1] The
present invention is directed to a guidance systemfor a fastener driving
tool for g‘t‘J]i ding fasteners to a drive bore and thenceforward to a work

sur f ace. 19583 on of the Related Art [2] Many fastREEBOIS0§144Y t ool s
are adapted with a magazine for feediny fasteners held in collations into a
drive bore. Prior collations hoI d fasteners proximte their heads

regardl ess of overall fastener th, so that long fasteners typically have
a long shank ™ portion bel ow the coﬁ%&ﬂﬂpﬁﬁn short fasteners typically have

a short shank portion ng fasteners
typically have an op&@%&ﬁ&ﬁmm%gmwfor t he | ong
shank portions so that a usep Nbe? IRVEN§TONOt h short
fasteners and | ong fasteners. %ver g{h r| ve bore opening provides
an exit that may allow the short shdfiRldgfithe Bavengionshort fasteners to tip or

angl e intqifhe O'Pl‘i‘é”bré&nﬂﬁve%h@ﬁ Is dﬁ@a&@mr SidAAR s §térM<f<5haf§§té§ﬁr g todiSor di Vi ng
back' or tunbl in ause inaccurate

n
driving of the F‘ﬁ&f’%#@'&enerféorﬂw‘ilrhvﬁ feat“ﬁg’en‘f%%?’vgrd Padvé’ﬁéléff% the tool due to
| arge forces needed to drive th2 Desstiption of thet Related Astubstrate. These

bl - i
Pacteners Eht o cofleRL Stg%éﬁ’ﬁ?"mé‘mﬁ% ¢ WEPER N Shel oy Repl BRfnd Ohetdl | V@
reduce divi ng bHicgellptiong mtgys dejyecdorey PHp gollations held fasteapns praXipateythieigdeads acks i n
the magazi ne, ofegaiREs cﬁ"@&é‘rall ERehér lafgtd, sastherieng faseterd tyficalRelia@e b lon@ sHafB, 877.
However, the ”agé}% J‘t?elo& th%r?:oy t'#)%%gd Eh%nffgs?e‘ﬁexfsgﬁc%ﬂg have d‘s‘ﬁ%ﬁfsl?a%{(ﬁ%ﬁ& in

col | ati ons. nsur ead is
placed in the apeloy ﬂ@p"pll%tto@ Mmﬁeﬂnm& fagienesstypindly haxe pmepeningiinfe fieidgmyt h.

[ 4] | Agot her p][ Obérelﬂn‘gﬁeﬁéhgﬁ;fbﬁhc toagmmepordéns\éb rtl&thegzdrmapa& tbegumerte@%ﬂd of ht he
tool due to fi ast e e t hat
recoils al ong ?tﬁglfoﬁt«'\é{h{w efsan fas‘il ai)r%l red grfg% %ﬁ%érﬂ‘% ast ener
gui de |ifts of f amgxitthat rrwwﬂpwahees oma@hp@aﬁns of shogefastprers t9dipon angle iptoghe j n
free flight bet w@ﬂﬁlgtaagxo&ﬂaitaﬁwargum@ﬂ ﬂd&dcnbhﬂaﬁﬂh’&lgﬂﬁbl@or 'meblﬁg if@yhecause

i mpr oper fasteneré, Clﬁv 8aqlnneggc Bl %g}g&if dré vi nr%l og&l

di scl osed in t hE2&EH5on g En% t5 'S Hﬁ "§ BR7h LIURLE 0L ot ener
gui de novabl e teollar da@me@q tht: @Oédtnedgllarwdsﬁe%@edetdap dnheﬂrpé@teecremtfgthﬁde

remains in abut gSdate. Whed ﬂr&lﬂerﬁ%@e;&@érfnﬁ&ﬁvl@e’il dofBudtRAlpoler@idok #eiged & 1 TS
firing. However st.ener | gadi position of the tool noves with

respect to the p?é‘@egeﬁ“ﬁlgrss%toCﬂﬁ(‘tret?ﬂléSt%élstener in the drive bore may nove up
or down wilBh resp@ut method thathkaybesn ustiotredues diyingthackis ¢xprovili¢ apluralityaf t han one

fastener to be LGAQdad ghidd Radkl e tHE niaziie! Ghe Bér eah fefgth bf faltBneR) sedWiSC Pater@n

6,173,877. However, the magazine is only used to feed fasteners, not fasteners in

N

collations. Also, a user must take great care to ensure that the head is placed in the ap-
propriate channel for a fastener having a given length.

(4] Another problem with prior fastener driving tools has been recoil of the tool due to
firing. Many fastener driving tools have a fastener guide that recoils along with the tool
body as the tool is fired so that the fastener guide lifts off of the substrate, which can
cause the fastener to be in free flight between the fastener guide and the substrate,
which may cause itaproper fastener placement or alignment. The fastener driving tool
disclosed in the commonly assigned U.S. Patent 6,138,887 teaches a fastener guide
movable with respect to a tool body so that the fastener guide remains in abutment
with the work surface as the tool recoils due to its firing. However, the fastener loading
position of the tool moves with respect to the magazine so that the fastener in the drive
bore may move up or down with respect to subsequent fasteners, which can allow
more than one fastener to be loaded into the drive bore prior to firing or which can
cause the fastener guide to impinge on the collation as it enters the drive bore. Firing a
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cause the fastener guide to inpinge on the collation as it enters the drive
bore. Firing a WO 20051105383 PCT/ |1 B2005/ 051443 2 tool with nultiple
fasteners | oaded in the drive bore or with a collation that is inpinged by
the fastener guide may cause jamm ng or danmage to the tool. [5] What is
needed is aWP§§?5@HW3dri ving tool that overcones the proPAEHROSI4AE pri or
art. BRI EF SUMVARY OF THE | NVENTION [6]2 A tool is provided for driving
fasteners toward a work surface, the tool including a body having a forward
end, a rear end nd a i.nder w th axis, ' nted. .wthin the
cylinder, a pom%?la“s”g]urrnglglyfg?sqe Flis\\?n?arﬁlad {%hq‘_lée DI stbS% og;?’l? %I%I%H%}g)r" V\tga?éﬁﬁy? m edd1ri ver
bl ade ext endi ngbyike &asteperfzaidaanay|couse jamAINE & ‘ﬁﬂ%@)l’fﬂﬂl%oﬁgsepi ece extendi ng
axi al l'y fgrwar dl whationeetbEis b Fafnecdiivimgf todligat bapdontee the, pravi&heofithd ficor

nosepi ece encloses a drive bore for guiding the fasteners and the driver

bl ade toward the work surface, there being an ogﬁni n Ti nto the drive bore

for the fasteners, and a neBREERSUMMARYOEJHE ¥ s to the opening.

I'n one aspgct of ARG i H&REddTr driviry HRERE 1BRard Aok firfabl SRNRbAGR RIS £ | Xed
with respect to each ,ot'h I s..included, that extends

r and a fastener guid
axi al l'y forwar dPsfy ‘é}%?ﬁg"’ﬁ‘gﬂgia&@,e“m‘?gf’ ndervifhan ase p PR APUPEd oy abl e
wi th respect t owithie teaybpdes agpobet sunee faringiog drdesdompodaltyi forwandly, aadrivet r act ed
position. [7] | | ' ' ol | ated by
OBl Ur el vy of OpEiEhs SR ol tiop B BRhhost A EREAGEREIRD, 2 T
the drive bore ®fvadlydtompthe fropteng oh e teobBedypWhRFpig dhe nosepifee Fndoses? diiee
t hrough whi ch t ke frrgtidihgnhd fagieneesdand plsesdived bladenewaré meoebirkeurface, aledbdigst ener
has a predeternj : y , t . i e drive bore
provides this cle ggﬁgg&\?\n&?ﬁhléé)?érgﬁg%%nfﬁﬁhgﬁé%?ﬁgg%gggfoﬁg. ﬁgltgtn%s slightly
greater than thi@stpresyfeiths openiag s epoaeert of the invayion. the megazine 88 dker . [8] In
still another agqdesiéce atdixetaiith redpactneeach bthbhad afsstinegguidd ie irichdedlthatve bor e

For ac. - commaariad PAa e ‘z%@%?@%@#i%&ggﬁgaﬂﬁeﬁ%&%g%‘e‘%'%%ﬁ%‘ﬂﬁégii‘{‘ﬁ'e

of the fastener Wih fespashtotthsorosepiece beweaiian gxiendepasisipn arhpretrastedposition] | at i on
channel f gy] acconpmglathén@pdchef thé destidn Fadenarshenddllatehbnnplurdliey ofateg@igodat i ng

fastener neads.tdg) nSYahemd:s ff AU bHSh A0 dATKERLRG,E AHBNE BivGES L0 @
substrate, the System i el u I ng I Pt c,g_o ation of fasteners, a-second
col l ati on of f apkmeyides agrgll glepmaecthwnglywhioh g fastsaer tips TARPFsE-AB P 0l | at i on

has ad pl ulr i’il it Yerﬁﬁodiih@x@,\él@dl fﬁfﬂ_:nf& n@faf prédeterthingd e;{pg;ea tipdedyth) and the operiirig.- Tﬂe
vecond col| a1 O3 M ALkt ) SLERKSOALRPRRANG JARRRR ® £,
first fastener sslighdygreaterthanghe pisfeterminndexpesedtip lepgth ghthe fastedpreni ng i nto t he
drive bor¢gso t hain séll 9fdthdr aSjeEithe Mn EtBnned bOME BRaingehtoRR UrivBBofeast ener tip
and the openi ngc’on%prxlisgsnaesle%¥<:s E[:h%mlel tf(;]r%ccto?nsr;[lc? a&rrlgsthg gleglgg Zli]nd a head channel for ac-
commodating fastener heads.
{91 In yet another aspect, the magazine of the fastener driving tool has a feed
passageway comprising a collation channel for accommodating the sleeves and a head
channel for accommodating fastener heads.
[10] A system is provided for fastening a work piece to a substrate, the system including
a first collation of fasteners, a second collation of fasteners, and a fastener driving tool.
The first collation has a plurality of sleeves holding first fasteners each having a tip.
The second collation has a plurality of sleeves holding second fasteners each having a
tip, wherein the second fasteners are of different length than the first fasteners. Each
set of collations fits through the opening into the drive bore so that a small clearance is
provided between the fastener tip and the opening. In one system, the fasteners of each
set of collations have the same predetermined exposed tip length, and the opening into
the drive bore includes a tip channel having a depth that is slightly greater than the pre-

determined exposed tip length of the fasteners so that the small clearance is provided.



set of collations have the sane predeterm ned exposed tip length, and the
opening into the drive bore includes a tip channel having a depth that is
slightly greater than the pre- deternm ned exposed tip |length of the
fasteners so that the small clearance is provided. WO 2Q 5&&%@%@%%3

PCT/ | B2005MSEPAXES3% 111 A nethod of ielecting and drivi'ng fasteners

i ncludes providing a first collation of a plurality of sleeves hol ding
first fasteners each having a tip and a second collation of a plurality of

sl eeves hqigi ng sgGmibd ISEIEARE SnEAD/Ind FadterRes ificlided provitiied firsi ddRarfR@pRd
fasteners are of Pa.'liI fS' R

nt | th. than th hrst fasteners. The first
fasteners and tH8 _ ecor?g‘t)cfsgg@g]r%g%tq%fpegcrgg%cfgthg?fhf8%§é_m(?"ﬁﬁcfﬁdaﬁﬁ’gf“f(&?Oglai ven
t hrough a dri veplbulity fplegveshaldingrsecond fastghergeach brvipg a Hp.dvherain thendsend There i's
aln openi ng ihnt Ofa%]tt%&rgérh %ﬁﬂiﬂ@feﬁt 1efath Mhn the figdd @dﬁféﬂérs.f[mtfuﬁ'f&h@n&@ Enc_ﬁth@ mlal !
cl earance throu the t n .pas . MR, N nne] bejing | ong
enough to accon’%ﬁ%@&%’ﬁg 7 Pﬁ%ﬁi@egﬁ@y@ﬁ%ﬁdﬁ ’tvﬁ%{hg%lggﬁg‘"v? e 8#1 rs. The
met hod i ncl udesfastheer drivipg tasd by e devst mergbeprihersfis athepehing duto theldriae bera hawiug t he
second col | ati ofcfAhel 488 pfoRflies £884INCIQkant@BERBR Which@RMRGad PR, iRshanper s of
the selected c Ilatjbo.n hr ough.t he &Bem n ?ns? drivi nlgde&‘ e fasteners of
the sel ected cof128RS SF& T4 SPPHE8 lypqe “‘P@aﬁ‘g@ﬁ“ fastenesh atdthe segont her £ eat ures
and advant ages festenaesiTte miethfod gmoludagthé stepsafiselectialg ©oe ofizhé Hirst collatidnrend greesent

THE. SEVERAL i BV (o R SR R B SRR de g henc PieRle el T Lol
view of a fast %\auﬂﬁlm"ﬁgﬁé&wn%@ﬁ %lvﬁ%%%faéﬁgerfﬂftg‘é??ﬁw&ﬂ@@nﬁ’ ition.
[14] FIG 2 is theddvd mainbai de sectional view of the fastener driving tool
with the epi ec i t I j eDj i§ pushed
agai nst aq\j\?%r Kk sfgtg eg%%%%ﬁ%%eﬁg@?nfaag%gﬁ %%‘Ffrg‘f‘tél%e%?&?ﬁ?g% I r%lg?ﬁopeni ng
into a drive boPdh®Presamk Brwith referengs (94dhe 3¢6PmPNYpg fraliB#tg | ine 3-3 in
FIG 1. [16] "I BR IEFiBESCEPHODH)F\E‘I;EE/SEVERAIUk Ivmglts ommmwtges -
magazi ne t he ner [,iving.. t n.along.line 4-4 in Fl 1. [17
et e s e oc | BRGTIEH ufhotde Wb brew! F A S BeOBine 081 i clioetin ¥, oo
al ong |ine 5-5an¢xtended pasitigni8] FIG 6 is a close side sectional view of the

nosepi ece,[14 fast BRER iQupalBalane sectishe dew dPhiRGkst@er &nd RELWiREHe Afsepbirg t ool ,
wher ei n the nosepi ece. i is a close

in the extended .position 19] FIG .7
ol g sect 1 onal - Pz BTeces tgh Sttt B neRR B bl amptb vk Rt Snoar
bl ock, whdi¥i n t hElGiddepsastienal viewof o lnading ppeaingdotopakive bom of fhefstep¢rG. 8A is a
side view of a fivigs toeDkdkeh hiefy e -9 MIGEEENt invention, wherein the first
col l ation [?ﬁl ds Sf‘@ftzl'f aset ﬁﬁr’]e"‘;s" k’ilbﬂﬁ 813 | ;8 si de vi ﬁ\é‘v of a second
col l ation ‘tHat hot o "Ml THP YR LEE TP ¢ gltli??feﬁnéo g papgaing of g daaner, o 5
third col | at i ondtiting tonhbkaken along)lifexs4 inddEs!.

(17 FIG. 5 is a sectional view of a second guidance zone of the magazine, taken along
line 5-5 in FIG. 1.

(18] FIG. 6 is a close side sectional view of the nosepiece, a fastener guide and a shear
block of the fastener driving tool, wherein the nosepiece is in the extended position.

[19] FIG. 7 is a close side sectional view of the nosepiece, the fastener guide, and the
shear block, wherein the nosepiece is in the retracted position.

[20] FIG. BA is a side view of a first collation of the present invention, wherein the first
collation holds short fasteners.

213 FIG. 8B is a side view of a second collation that holds medium fasteners.

[22] FIG. 8C is a side view of a third collation that holds long fasteners.

[23] FIG. 9 is an elevation view of collations, taken along line 9-9 in FIG. 8C.

[24] FIG. 10 is a sectional view of a sleeve of the collation, taken along line 10-10 in
FIG. 9.

[25] FIG. 11 is a sectional view of a sleeve taken along line 11-11 in FIG. 9.
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[23] FIG 9 is an elevation view of collations, taken along line 9-9 in FIG
8C. [24] FIG 10 is a sectional view of a sleeve of the collation, taken
along line 10-10 in FIG 9. [25] FIG 11 is a sectional view of a sleeve
taken along line 11-11 in FIG 9. WD 2005/ 105383 PCT/ |1 B2005/ 051443 4

DETAI LED DESCRPSHPERE OF THE | NVENTI ON [ 26] Referring to FCTEB2005/08H443 2, a
fastener driving tool 10 is shown havi Ag a gui dance systemthat

accomopdat es fasteners 12a, 12b, 12c of various Iengt hs FL in collations

64a, 64b, 64c (see Fl GSy E?ﬁ? f V’Jﬁﬁg 12c into a
substrate 2. Tool 10 inc es aﬁ%oﬁ@%fi‘o@ﬁaw ng a Iéﬁgnd 22, a rear
end 24, afd¥la cyl RefasingseFIGH. { and?, afastenep@riving toplsk0snsimynsying 8 guidknchi n

fcyl : ndfer 23 a s awarthaswbmod&emsta&r@uacmgbmtdfomcmtamgm@ FB4n E&ran&@{rbuztl ng
ue or drivi S oL war rixe ext endi ng
axially forwar at?‘g @:b ‘t"‘%g“e 5§§3%‘ k%:fl) %Bg%vﬁn%%éegés 1e%%tie dlﬁ%cgm% gﬁ%ﬁ 2
forwardly f r om FaobH inglydesztolfborndld hayingya fxmt engrdds érwmpamcygﬁdeeﬁél oses a

drive bore 38 fin gkixehi 2302 ﬁ@@h@oa{o%ntéawim&%?hndézﬁ @ﬁb@wéﬂdo\dﬁté sm:lag% 32 toward
work surface 6, there

| oa 8 for
fasteners 12a, P “Stloﬂf am‘ﬁeﬁaggmr‘fﬁ'ﬂh‘islg g%q‘gif‘v‘ﬁﬁ (f’% \éﬁﬁ Wgrd 24, 12b,
12c to | oadi ng djvenblady 32Extehding axiallyafoperdly flomtfston %ﬁ;em‘ompwce Mogdendmg 42 and

"ol Udes. a fact oy ety ﬁz‘ﬁifi’ﬂﬁtﬁ“&.z%‘af“’%ﬁ?a 2Dy ercif RokchR, 361&“‘2’*%%.*‘@& 36
wherein fasten E?P‘gég ﬂrg“éd“i%{?%fﬁrfeés L@ﬂ@%g“\f%bﬁ‘ggé % bet ween
an extended posnurfamrﬁ (Hete(heink)a laadzlngopemng 4@ tingldrpedote IBrfof ﬁbt@)erQ)Za 12b7]

Turning to FI G1z§nm]ura 9%15@421%?@@8&1%fdsféﬂ&bﬁ‘£h %mw&&hm me%w.?n bore 38

has. a main chani 24 protrudi.n redet erm ned
channel depth GPEB*HEF%%PYF“E% paine a“W‘i%ﬁeB’F?F %%e gb‘@‘lﬂglfcﬁﬁeﬁtéﬂ tip
channel depth Te@Eh bther, sdd todit 110 \furitteer geludesraathstmepglﬂdimmnarﬂe@ agiafip fewartilyp

length TL bet weg B.J-:@eas ﬁ?(em]fgs?eng{ %m&eaélt g&@ﬁabi@@rm %a &;%%seg{e % front

end 74 of a corres ation_ s astener 12a,
12b, 12c, so trp&quenévémp%deapg%m (FIG-da padrretragindnogih W@h)clps 18a, 18b,
18c can p&s3, wheThwhing reflG. B,hﬁamﬂhcria%ctl E)adlmpqpeﬂimughntbdna@bmmmme '

fasteners 122, J2Roudhift 19 il bEmd 194 b SEENbehADAR Elonel 25l A shown

in FIGS. 8A-8C, coI transpor | ng
fasteners 12a, HFB! romalapmelrlaﬂ%hw @F%S%t@anwdttm Ghapged doptth ECI
Col I ati on 64a, dhightly lafpécthamg predeantnedlenpastd tiylendth TLaewasn 4 18@ﬂ8§u&pﬁrt ing

and carrying faf%%&[%?ﬁfa %ﬁg’lz%%ﬁafro]rﬁg dtﬂr gH%E%&E@?dé{g“c%nﬁ@% &%9@58%51&‘?” 58

has a | ength of and e
fastener 12a, 1widingfastenpsd2a 12h.ddersethet ﬁéfd iqrerledearange tbéwbhvhwhmw rom sai d
sl eeve 58 of beraeEsh, Bde@ui pdss Svliefgimaindhaieli20'id dng Bdugh A ekotfidbdatey Of

frangi bl e bri dgtgacne§ 12%7 z%r FZC%lfgﬂFﬁ (ﬁﬁ%ﬂ{“t egr (P\.LI y connecting sl eeves 58
Yra

together in a Seri al e"§e aration of a |eading sleeve
58 from t B8]t enai s,lpgwn in FIGS. 8A-8C, collat1on 64a, 64D, 64c is provided for transporting

fasteners 12a, 12b, 12c along rails 86 disposed within magazine 42. Collation 64a, 64b,
64c includes a plurality of sleeves 58 for supporting and carrying fasteners 12a, 12b,
12c through magazine 42. Each sleeve 58 has a length of between about % inch and
about 0.4 inch, and each fastener 12a, 12b, 12c has a predetermined exposed tip length
TL from said sleeve 58 of between about 1/8 inch and about % inch. A plurality of
frangible bridges 96, 97 are also provided integrally connecting sleeves 58 together in
a serial array, and facilitating separation of a leading sleeve 58 from the remaining
sleeves 58 when driver blade 32 drives a leading fastener 12a, 12b, 12c held within the
leading sleeve 58. Fasteners 12a, 12b, 12¢ having various lengths FL, as shown in
FIGS. 8A-8C, may be used by tool 10, wherein different length FL fasteners are used
for different applications. In one embodiment, fasteners having a length FL of between
about % inch and about 1 inch are used in collations 64a, 64b, 64c.

[29] Tool 10 drives fasteners 12a, 12b, 12¢ for fastening a work piece 4 to a substrate 2.



sl eeves 58 when driver blade 32 drives a | eading fastener 12a, 12b, 12c held
within the |eading sleeve 58. Fasteners 12a, 12b, 12c having vari ous

| engths FL, as shown in FIGS. 8A-8C, may be used by tool 10, wherein

di fferent IG?%?&; g fasteners are used for different apEIications. I n one
enbodi nent UHatsd having a length EL of between aboftTHP2YHEIMS and
about 1 inch are used in collations 645 64b, 64c. [29] Tool 10 drives
fasteners 12a, 12b, 12c for fastening a work piece 4 to a substrate 2. WO

2005/ 105383 PCTéﬂeé?é%%/tc%Mé%emEheﬁff&f t@srtéhhlgywork Pete 40 d Fardl @D5BAEY shé as

fast eni ng work con e or, steel
A

used i n commerc oéﬂFre%ooﬁ §?%LP(§?JI18 r‘fomWFcka& ﬁ?’gﬁ Rn OH(Q’éecF Ay P SHER 38 iy
sheet steel, orthinshketpieelcer WorkpiecdHé mag batelapetly thlﬁi @¥ch as phyiwoad. Iployevood. | n

one enbodi Wentemﬁdaﬁhenlqomoméd {ouride mené@n@m% azcle%amcﬁo%l;hetaiascﬁ,@ anchor
met al tracking, concrete f

.cej wher ei n
studs are attac“f?&%ﬁgc? f%‘iémmﬁﬁg@msnffﬂf%s 8‘%‘8%1 ‘P’Eérﬂﬁﬁ?ffis Hg F‘?‘iﬂ%&het he studs
to build wall s.ﬂ&ki@lo@ﬂﬂﬂoﬁwqm;llﬁehmmsm@bmtdW'eul@s I and 2, tool 10
i ncludes a body 20 having a front nﬁ?gﬁh @ar end 24, with a handle
46 dependi ng from body 20 for a user ol too 10 A tr| %ger 48 is
nmount ed t d3Hand| e Rewriing toddEat ande. togbl0 ingludesgdiody @0 bayinepstzent snd3d andder 26
ha?/! ng anngI S ié&;hen\d/fz&r Withha Hatfdlﬂ%ﬂfep&ﬂiriglff@nplbcﬁiyaﬂ f&& usér toholdtesd 104 A hi n
cyl i nder so R [ [ n
pi ston 30 sli de &near 8| n'%c Qedgg ha&dli%aébgmf*ﬂng%? gllejxpee%@lg% gl ?ﬁm#eor war dl y
toward front enkRvE apyxis 2 ér@@s@n B FestPrefating piston %lsﬁwﬂteéﬁ”lfﬁifsthndeséﬁ S\ power

source is incl uggdidten FU @ ebHkeal W c?l'irﬁi‘éﬁwdrﬁ%é tHh8pistoR 30 SlideY itRinSlyRitieB 0

1y f d t d
oreosuri zgémgésﬁ%ﬁgﬂwéb ity B ipR Tl e Banbl 2 ad PSR o
cylinder (not sthowady of gistor Shidupvien souade if includ¢diopravideshspressnrized gabior 34, or

by exploding p&m 1st(')rf‘309axmw&fwaﬁﬁ§ mﬁ@ahvti irectRRC THS v&&@éuréeqnw
bty ace) oo Mg Rkmafed s Bkl ﬁ%ﬁglﬁwmgﬁﬁe i ek fo 4 Delmli ' ) s, 1
and 2, the poweeylinderr(ne shewmn, yosetmbustionrof ﬁhhmmon@ustlomhaxmn%sw Png fuel to

provi de the | argedddi; waequ%%feer%ﬂux@d {0BE BRAREStod 2 is ﬂl%}f‘brabiyz&‘cm & Rr

concrate o stegle Lot dretoh el afo it e e

bet ween an openempsiimén,shéwh @ FIGH. 1 and®, theplowsespurse &5 a Goorbugtion@har@ber 3\hen

sl eeve 50 is ing b&nwaﬁﬁg ﬂ@lstbtpkd?/'ibe ma%e%rb&&edmaah%faééne@m' &%, pRen and
tool 10 cannot bpe fired n sl eeve is nmoved Into the closed position,
it closes conbug‘qucréﬁé’i‘rﬁtﬁ? 34, so that when tool 10 is fired, the

pressuri zdgllgas adbsl JIOGnajzralsoempiudBtmnibﬁstlon chdnebed sleavie 156 nehiunted i mnlboﬂ:yonbusti on
chamber sl eeve, Msﬁdfag%{aﬁﬁmst ﬁ&%ssis%vfa@efoa%&m{?{ﬂﬁg&%o%ﬂ( jyool 10

(descri bed bel ow en? §’ e 44 1s |nst a work
surface 6, it p osgql g%s‘l;é)n G. Sﬁhenseeve 0 is in the open posmon com llSthIl

chamber 34 is also open and tool 10 cannot be fired. When sleeve 50 is moved into the

closed position, it closes combustion chamber 34, so that when tool 10 is fired, the
pressurized gas acts to drive piston 30 in the driving direction. Combustion chamber
sleeve 50 is operatively connected to fastener guide 44 of tool 10 (described below), so
that when fastener guide 44 is pushed against a work surface 6, it pushes sleeve 50 into
the closed position, which closes combustion chamber 34, allowing tool 10 to be fired
only when fastener guide 44 is pushed against work surface 6.

[32] Continuing with FIGS. 1 and 2, driver blade 32 extends forwardly from piston 30
so that driver blade 32 is driven forwardly along with piston 30. In one embodiment,
driver blade 32 is a separate piece that is mounted to piston 30, allowing driver blade
32 to be manufactured separately from piston 30. Driver blade 32 has a leading end 52
that strikes fastener head 16a, 16b, 16¢ to drive fastener 12a, 12b, 12¢ toward a work
surface 6 on work piece 4. Preferably, driver blade 32 is generally cylindrical so that it



|

S U RS —

t he cl osed position, which closes conbustion chanber 34, allowing tool 10 to
be fired only when fastener guide 44 is pushed agai nst work surface 6. [32]
Continuing with FIGS. 1 and 2, driver blade 32 extends forwardly from pi ston
30 so that driver blade 32 is driven forwardly along with piston 30. In one
enbodi ment , WO095(i8938p| ade 32 is a separate piece that i sPEEHIB0ESHSI4E3 pi St on
30, allowing driver blade 32 to be mafufactured separately from piston 30.
Driver blade 32 has a Ieadi ng end 52 that strikes fastener head 16a, 16D,

16¢c to drive fastener 12b % % E 3 rface 6 on work piece
4. Preferably, ‘iﬂ‘ﬁe%ﬁ“% ‘“13% éaeﬁé}.mﬁqvﬁF oFi g so that it WO
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part of di$ile bor@%eﬂmoémﬁrﬂ%#m 3§ anclusleyin axiadly extendipgrgempially 6B, wher ei n
shear bl ock 60 @}csmrgiwwmshaiaksmp@hﬂtﬁf@i«te%wmmsmmbwolssﬁmhteatd cul ar
groove t hat Corre g:'% ﬁeem ar bIp¢ éﬂsgs%rlgaud\% a%\? X dmCIrClrJellf31 groove
of nosepi ece 36" ss v gr‘ﬁ EII‘C F ooV &8 o rI1 VEBBEETEY38 so that
bot h nosepi ece W&mlmmvew@memngmm fscregistpred sith he SemEblfculazc and
glr I vEr . gl ade 32 robﬁ/ﬁrndsep%&wgoaﬁﬁ tHe saﬂl@lcmtg]g@ws férm B @f kI 86, that hear

oc isre e S rfor enance o
such s cl ear P B RpepisR e fkar BoloRlaf RSCs B3R gﬁ SAEER e,
i ncl udes | oadi nthGWe\mrh@mMs@ whsitatesh Eeaferalpokeas blogk p@isgemsvableeslloming] 2a,
é??f 120t| ntﬁ di (13610 Eﬁnﬁ&mn?enﬁgeleﬁ\]_doﬂ@s[lé?rﬁjsc-gﬁﬁ dlﬁjafnmﬂiﬁﬁbo%s@c and 9,
ifferent co i on
appl §oati one. | opReRbsRer Hck siandESlon i"igcs’ae%%‘ﬁﬂsal%ai st Eluites, s 120,
whi ch are used fa@tpnﬂmlazaab%h il 2cinfoskive WreB8i n each fastener 12a has a tip 18a

that is located at a predeterm ned E@)LL%(?‘I@JJ tive to front end 74 of

sl eeve 58. A second .collation 64b h asteners 12b which may be
used for &}@t her gﬁﬁl‘?&tﬁtﬁl@?f 8A-8C and 9, different collations 64a, 64b, 64c may be provided

for different applications. For example, a first collation 64a holds short fasteners 12a,

which are used for one application, wherein each fastener 12a has a tip 18a that is
located at a predetermined position relative to front end 74 of sleeve 58. A second
collation 64b holds medium fasteners 12b which may be used for another application,
wherein each fastener 12b has a tip 18b that is located at the same predetermined
position relative to front end 74. Similarly, a third collation 64c holds long fasteners
12c, which may be used for yet another application, wherein each fastener 12c¢ has a tip
18c that is located at the same predetermined position relative to front end 74.
Preferably, each fastener tip 18a, 18b, 18c protrudes beyond front end 74 so that each
fastener 12a, 12b, 12c has a predetermined tip length TL.

[37] Each collation 64a, 64b, 64c includes a carrier 65 fabricated from a suitable
polymeric material. In one embodiment, carrier 65 is molded from a plastic, and
preferably from polypropylene. Carrier 65 comprises a plurality of sleeves 58 arranged
substantially in a linear row, wherein each sleeve 58 includes a rear end 72 and a front



|

wherein each fastener 12b has a tip 18b that is |ocated at the sanme -
predeterm ned position relative to front end 74. Simlarly, a third
collation 64c holds I ong fasteners 12c, which nay be used for yet another
application, wherein each fastener 12c has atip 18c that is located at the
sane predet\ypﬁp‘ﬁé‘&ﬁﬁﬁmtlon relative tg front end 74. PPEHERNS051442ach
fastener tip 18a, 18b, 18c protrudes bé’yond front end 74 so that each
fastener 12a, 12b, 12c has a predeterm ned ti p Iength TL. [37] Each

collation 64a, 6 6.4c des arrier 6 at ed Qm a sui t abl e
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sl eeves 58 ar rsiillgade prefedably st@ar fift@wslepreet®&r abl y bet ween about ten and about

FASTENERS [ 3] Conti nui ng w th Fi oo, 2aASIBRRRS 1L or 2 ot ener o 12a. 12
ntinuing w referably, fasteners 12a :
12c are uf¥d to CantinwingawithoflSpASE. nrefesabbrhfaatanrhé’lasrwaluq gagseddhown in

FIG 2, toa hafraﬂeﬁal%;mﬁéce 423uch sman@ﬁl e&mn&mmmmsz @6k hatd 8sbsirite gOMMET Ci al
construction. Each faste

1 14b
Tac with a headUehe coRggte of : hAasealf s Sormhertial RSl PRk E,s 1803 L
opposite end. Fmsteplongat@shank Pa, 14b2 t4d widh akbed 16m lﬁgllﬁeatx@a end 91d,a tipIBa, t hat

tapers 11;9 rom tl gglsgggkc% th%fa@pdsuééxm Fasfer Mcutbomcuﬂcla&@an éébe 19%85921; yqer gl "
ogi ve a, C i n 0 rs a, C
e Lo o ngykipert S HUSHE ST, |2 B P8, 1 G558 et Bt
t oughness, and ®by Hii$ gengrallp coracal in shape. Fasteners 12a, 12b, 12c are dnve pins made

from metal that provide sufficient tensile strength, toughness, and durability to be

driven through work piece 4 and into a hard substrate 2, which may be concrete or
steel, without bending or breaking. In one embodiment, fasteners 12a, 12b, 12c are
made from a heat treated high carbon steel alloy, preferably from an AISI 1060-1065
steel alloy that is heat treated with an austemper process to a core hardness of between
about 52 and about 56 Rockwell C hardness. Fasteners 12a, 12b, 12¢ may also be made
from stainless steel alloys for corrosion resistance, or other metals or metal alloys.

[40] Fasteners 12a, 12b, 12c which are used for driving into concrete or steel preferably
have a shank diameter of between about 1/16 inch and about 3/16 inch, preferably
between about 0.1 inch and about 0.15 inch, still more preferably about 1/8 inch and a
head diameter of between about 1/8 inch and about 3/8 inch, preferably between about
0.2 inch and about 0.3 inch, still more preferably about % inch.

[41] The length FL of fasteners 12a, 12b, 12c depends on the desired application. For



driven through work piece 4 and into a hard substrate 2, which may be
concrete or steel, wthout bending or breaking. In one enbodi nent,
fasteners 12a, 12b, 12c are nmade froma heat treated high carbon steel

all oy, preferably froman Al SI 1060-1065 steel alloy that is heat treated
with an ausVOtB&¥1%®Bdcess to a core hardness of between PEHBP0585144hd about
56 Rockwel | C hardness. Fasteners 12a, 312b, 12c may al so be nade from
stainless steel alloys for corrosion resistance, or other netals or netal
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(431 In one system for use with concrete or steel substrates 2, three sets of collations

64a, 64b, 64c carrying fasteners 12a, 12b, 12¢ are provided having nominal lengths of
14 inch (short fasteners 12a), % inch (medium fasteners 12b), and 1 inch (long fasteners
12c), so that a user may select which fasteners 12a, 12b, 12¢ are appropriate for a
given application.
2.1.1 POSITION OF TIP

[44] Continuing with FIGS. 8A-8C, in one embodiment, each fasteners 12a, 12b, 12¢ has
a tip 18a, 18b, 18c that is located at a predetermined position relative to front end 74 of
sleeve, preferably so that there is a small exposed tip length TL, which may include
part of all of ogive 19a, 19b, 19¢ and tip 18a, 18b, 18c, and also may include part of
shank 14a, 14b, 14c. Preferably, the position of tip 18a, 18b, 18c is substantially unif
orm regardless of what length FL of fastener 12a, 12b, 12¢ is used. As shown in FIGS.



wor k pieces and into the substrate, so that the work piece and substrate and
fastened together. [43] In one systemfor use with concrete or steel
substrates 2, three sets of collations 64a, 64b, 64c carrying fasteners
12a, 12b, 12c are provided having nom nal |engths of 1/2 inch (short

f ast eners MWAPI0SAPNE8I nch (nedi um fasteners 12b), and 1 iBTABRISAY443ast eners
12c), so that a user may sel ect which fasteners 12a, 12b, 12c are
appropriate for a given application. 2.1.1 PCSITION OF TIP [44] Cont i nui ng
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toward magazine 1s reduced. In addition, sleeve 58 aligns tip 18b, 18c of
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centered in borselevdéso thinaip 18aaI8bntBeds pwiten&liniazosdrehtiedtoffrontnlédve etEriond
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posi tion that protrudes
alignment of fastener 12a, 12b 12(: and the support of fastener shank 14a, 14b, 14c if

tip 18a, 18b, 18c is recessed within bore 76, therefore, for practical reasons, in one
embodiment front sleeve end 74 is positioned within this zone so that tip 18a, 18b, 18¢
has an exposed tip length TL below front sleeve end 74. In one embodiment, the pre-
determined position of tip 18a, 18b, 18c is located between about 0.1 inch behind front
end 74 of sleeve 58 and about %2 inch beyond front end 74, preferably between about
0.05 inch behind front end 74 and about % inch beyond front end 74, and still more
preferably so that tip 18a, 18b, 18c has an exposed tip length TL of about 0.2 inch.
[47] In one embodiment, collations 64a, 64b, 64c are manufactured by inserting
fasteners 12a, 12b, 12c through sleeve bores 76, and fastener tips 18a, 18b, 18c may be
placed within a manufacturing tolerance of about 0.025 inch from the desired exposed
tip length TL. For example, if the desired exposed tip length TL is about 0.205 inch,
then during manufacturing of collations 64a, 64b, 64c, fastener tips 18a, 18b, 18¢c
should be placed between about 0.18 inch and about 0.23 inch from front sleeve ends



exposed tip length TL is fornmed. Fastener tip 18a, |8b, 18c may be flush
with front end 74 or recessed within sleeve bore 76, however, it nay be
difficult to ensure the alignnent of fastener 12a, 12b, 12c and the support
of fastener shank 14a, 14b, 14c if tip 18a, 18b, 18C i pepsfiesiRthay thin
bore 76, tW&RPHEBtor practical reagpns, in one enbodiment front sleeve
end 74 is positioned within this zone so that tip 18a, 18b, 18c has an
exposed tip length TL bel ow front sleeve end 74. In one enbodi nent, the pre-
determ ned posi44 on of tip 18a, 18b, 18c is |ocated between about 0.1 inch
behind front end 74 of sleeve . %y | ond front end 74,
preferably between about O. oﬁi%&ggﬁﬁﬂg&ﬁ%#@ﬁm and about 1/4 inch
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exposed  ti p_ & %&En@trs;]rﬁa h59 Bg gi(e%%r@of'b{em;ea?ab%ﬁf% fife aﬁ(ﬂ(mgﬂéﬁéhpn%gqgé h TL is

about 0. 205 urrn "at 1 on
fastener ti ps 1laaaa leng Nhsfcbetwa@bwtﬁenqbl ab%nlbewlééms abykiert againgigear gad and

about 0. 23 i nchyZ, aiabot0n0s intle Preferatlg BetW€in2BO&/ 01005 366D REIBIuBR 0D BicASEN43 10
74. 2.1.2 EXPOSED NE eral%‘l %t0b6§]Fo%n§er@%%§&s sgéhhaslzrhe m?ap\te?e?s l&ecause t he

exposed tip Ienra?lﬁprﬁ_ ener’s e unitormregardl ess
of the |ength Fpogfastress Edeethe epppsedigegk length P{lhsaprqfegablubweert muq(é%g@m NL of

gn exgosed netc kanliZlBout]ﬂ/chﬁﬁﬁ ofd exf[ﬂ@tﬁﬁﬁéiﬁrf& medum ga%i@neramb Ndvirg a INYFL hor
ependi ng on q st e se shor
o aners 95, 1ot RRA et net 170(h8 F Rk A MRS a1 SRR Shonf 98 °1

i nch, neck 17a mﬁa@reéeratdy‘g@twemaboﬁt Q52ingleand ahbesvé ingh,isHl mormeﬁembly dbe'ad I 6a is
abutted agai nsto 52, QARG for Tohg fmelam%wg Qi_éngﬂﬂ%ofﬁl’)&ft%?ém MecReyMRER about

0. 001 h and ab F
Ponger faet onargn qﬁmfggtwr?%m%ﬁf /égtcaﬁ@sb%% A Y IA
exposed neck Ielnglfhndeou@/&melf,eulémogpnmfvmbler&b@m@&ﬂll®=h2 inch and about 116
inch. In oy enboglisHHGE londep fast¥RELs 1B, ﬁ@esm Eﬁrréd?@xahﬁé/bﬁﬂséﬂdeémﬁﬁ N of

about 3/a inch, nec nd about
3/8 inch, pr efléera«i’BTO)’f”‘b%"tl’é\ééﬁas%ﬁﬁrgg% CHPaSH WEH@E%&W fu?’i 18“5 f?&tﬁner%]t nor e
pref erabl y aboutppraxirgdely atlaast twick 4sdarg¢ anegpésad tiptemgthllc havi ng a Iength FL of
about 1 inch, neck 17c has a length 'i’"—ZS?EEEQ’@Been about 3/8 inch and about
3/ n inch, g)referably bet ween_about 0.4 and about 5/8 inch, still nore
pref er abl Y9%bout  GoRYNYgFith If@]lﬂa‘ds%‘\ SgoflaSt?‘@Fﬁg]@# Phsllemereolasgmamy it s
preferred that thellekposieddbesic witdghtludds a plealipel oXatitatstleyes38 cb@eted as | ong

as expos_ed tip tjlogélgetrhn ;I' hbs %gre dxo{acljx 8&9 Bgﬁsﬁ{ﬁ{dssuﬂ'g&t’s a f%?e?ler%l nPtheiZ)é at

| east twi ce as
Collauon 64a 64b 64c prov1des a plurahty of fasteners 12a, 12b, 12c connected

together as a single unit, which is easier for a user of tool 10 to manipulate. Collation

64a, 64b, 64c also provides proper spacing between adjacent fasteners 12a, 12b, 12c to
ensure that tool 10 only drives one fastener 12a, 12b, 12¢ at a time. The width across
sleeve 58 is preferably about the same as the diameter of fastener heads 16a, 16b, 16¢
so that both sleeve 58 and fastener head 16a, 16b, 16¢ help guide fastener 12a, 12b,
12c as it is driven through drive bore 38. Each sleeve may have a width of between
about 1/8 inch and about 3/8 inch, preferably between about 0.2 inch and about 0.3
inch, still more preferably about 0.27 inch. ’

[51] Collation 64a, 64b, 64c sequentially feeds fasteners 12a, 12b, 12c¢ through loading
opening 40 into drive bore 38 via a magazine 42 so that a leading fastener 12a, 12b,
12c¢ is positioned within drive bore 38 to be driven by driver blade 32. As the leading
fastener 12a, 12b, 12c is driven through drive bore 38 by driver blade 32, its cor-



2.2 SLEEVES [50] Continuing with FIGS. 1 and 8A-8C, fasteners 12a, 12b, 12c
are collated in a row by collation 64a, 64b, 64c which includes a plurality
of collation sleeves 58 connected together in series, wherein each sl eeve
58 holds and supports a fastener 12a, 12b, 12c. Collation 64a, 64b, 64c
provi des a WPJIPWIPBY of fasteners 12a, 12b, 12c connect eRFT/EBé@é@ﬁéﬂ as a
single unit, which is easier for a uséﬂ of tool 10 to mani pulate. Collation
64a, 64b, 64c al so provides pr oper spaC|ng bet ween adj acent fasteners 12a,
12b, 12c to ensur e,

dri b, 12c at
time. The wi dt HEKEP "%%hl%a %?/eé’egé 15 si’x C{ &y afﬁcggd %Cﬁg emtsﬁeeevgggrghﬁge adipg, ca s
di anet er of fadfasensr l%eh%is 13gnd sn_esbe 53136%dﬂ‘§6 ﬂtrwaah dsiye Rorg|38 dameard yorkn d

fastener head Jsﬁﬁacem w&ﬁpleb@h msqugt@hér {ms1®)exc id ddventinfd, workl i@ceacsmidt i's
driven through z%ween about

d e re | e 0

1/8 inch and abSB tf’/zgolFevgﬁg ‘%%@"?%H%BP?‘ g‘éfe enggrﬁoﬁftmﬁ“eﬁtﬂ?% ‘®about 0.3
inch, still morsieepe 5 kacames trapper undex f2sterienbead 168 1pb, dépllaton@)ﬁnmner@4b 64c
3equen}3 iall % 8f egelssidere S@ﬂﬁruaeslez ir o?%bneramw Eﬂb&i@%ﬂe@?ﬁhﬁwar s&l@&‘é”eng 92 40112 nto

rive bore Vi zin ng fastener cis
bos! ti oned wi ¢ M 2@t SLspipty YonatrndthrsToak By et <o T eh et BoreiRd2a. o
| eadi ng f ast eni@b, IR2awill t2bily split sleevedB iay fastenen headdlifa,dibby E5chipdrives ghrbmghdr i ver
bl ade 32, its Cs@éevé/!% %%Mé@e‘iér%é fhstehbrd 182005/ Qe hdéken &Avéneﬁ;@%\ﬂi rck 68 Ng

sl eeve 58 is shear.ed acent .s geve 58 f ast ener
e e 1S v bitrd ol oS Bh ARSI RS AL a2 b
surface 6 on mmo Picéme ddve Ve BRisd thatahe se@and fasRiner 103c13bs 12trhecemesitit 0 wor k
Pastener 12q, ° HoRtethferkr, ol £ alrktnc Biio n@RB BT 1 fiﬁ‘éﬁ ""LEZJ o
16a, 16b, DPdc. | rp%lﬂamwaﬁ’f@i@“‘gég ceaf Hesyes SeotcAlitipucde.£4
general | y V- shapaskctedtiwithene é8mate frangibledirid gas 96 MBuddgé? 96 mﬂ(ﬂleﬂgr[kdlto’bd)f gener ally
V- shaped not ch f b, 12c
-shap Ss?i %éd ﬂen é)lg%dlﬁésﬁ?%&ren 3 13% 1§9héf29a§tmixgﬁé RRfhe s}%@e szlga]@

wll readily s
through sl eevelriyge bNht‘\?F blade:37 sothat e leadineesireye A%is sheprag frOI‘?E]Pe ﬁ%ncbeen
driven, the sprslgege 58108 a)lirealéingsgﬂﬁnem@ 1boated @cthé pinttoiwchetweea bridges 86 bf the

magazi e 42 PUSbfdiye ANk 8ABles 395 e Habha S LB ool 38 so

that the secon ener ener, and a
third fastener Bssimensions ‘@%&‘Bﬁﬁ%@%ﬁré’ﬁ‘ﬁt}’wﬂ@%v ﬂslamﬁﬂﬂ@aW{nﬂrqm@s

8A- 8C, ad| ac;ant guidagey eg., 8 distancobdtatenclectet 38 nfaf be betbeediltout 30 ANEHoed W tCI h
one or nore fr ' 6. ' r esi eare
when the | eadi gﬁ% t gle eer%[g# g%gg‘?n %?Bt%rq}i%gie%gﬁﬁ 2\% c?t#nﬁtlﬁg%ﬂ%% ?S%gﬂg?i}egeve 58a
Is driven by ver blade 32 so that the | eading sleeve 58 is sheared from
the secongs3]sl eevsaci&leab@s!ger@urbs" ialdofrespphdifefa&iéner 221121 12t istBaxidynct ur e

bet ween br i dgesaél IH“P&“&POI d%gngf t§(11%§\/sg guagfagtggerggi&aﬁfbmup {rk 49V s% of the

second sl eeve MENSI| one i m ze fastener
density while apy@p@limxgoadiﬁﬂlﬁ@y with rqsp.qyt qu]gsuxface 6, otherwise fastener 12a, 12b,

12c may bend or be driven crooked, preventing proper fastening of work piece 4 to
substrate 2, or fastener 12a, 12b, 12c may ricochet off of the substrate 2 due to the
hardness of substrate 2 and the force in which fastener 12a, 12b, 12c is driven .

[54] Each fastener 12a, 12b, 12c is inserted through a corresponding sleeve 58 of carrier
65 so that fastener 12a, 12b, 12¢ has a predetermined exposed tip length TL from front
end 74 of the corresponding sleeve 58, and head 16a, 16b, 16¢ is spaced a pre-
determined distance NL from rear end 72 of the corresponding sleeve 58. Each sleeve
58 has a predetermined axial length that is long enough to properly align and support
fastener 12a, 12b, 12c¢, yet not so long as to be overly expensive. In one embodiment,
the predetermined axial length of each sleeve 58 is between about 1/8 inch and about %2
inch, preferably between about Y% inch and about 0.4 inch, still more preferably about
0.32 inch. In one embodiment, each sleeve 58 includes a plurality of protrusions, such
as collars 78, 80, integrally provided upon sleeve 58 for engaging rails 86 within



gui dance, e.g., the distance between sl eeves 58 may be between about 3% and
about 20% preferably between about 5% and about 12% of the in-line

t hi ckness of sleeve 58. [53] Each sleeve 58 ensures that correspondi ng
fast ener c is coaxially aligned within driv f tool
10, so thatza’ as&nes:sg 12a, 12b, 12c are, driven sub- stan?‘?in){ﬁi}'zgﬂs;%’gl49
perpendicularly with respect to work surface 6, otherw se fastener 12a, 12b,
12c may bend or be driven crooked, preventing proper fastening of work piece
4 to substrat engaak 49.ast ener 12a 12b 12c may ricochet off of the
Substrate duet t he__ hard bs rate 2 dthefo ce in which

f ast ener iéé leeysy 5§ I'andt?‘einf\s “’TOBO]3 A §°9%F ﬁéli’apﬁép E% 12¢ is

i nserted thr ougiyhadmnat betsp omekmizpdghent\sbo®8indAGcA eadhestee v 88 bas atshstanfiallyt ener

12a, 12b, 12c¢ hgg.@ -sﬂerg,c&iafoﬁsrs@zmqnemaﬁeedarémléo%@m éhb?t'antfdil%g .Iawmapedend 74

of the correspondi ng a pre-

n c.ls
det er mi ned di st‘ﬁ?ﬁ?éeqﬁﬂnf”ﬁ%h‘?t?’&%iﬁﬁémll?ggd’f]h‘qfFFétCE?frsPaé"gﬁ%ﬂ:ll 1§‘F \9@ 58. Each
sl eeve 58 has sbgaeid#y eiroulan ecbssasection. Agrogidn of harh fasenkmshgnieauttb, 14z vitloper | y

align and SUPPOdfyy J@g@%&ﬁdlﬁgﬁmr&gg ﬁgﬂ'ﬁ b’faatcoggi)oﬁ&lpé 99&&:%% al IIBZ? overly

expensive. In on eterm ned axi al _I'ength of each sleeve
58 i s between a%mallmeatrﬁlm@ﬁwar?&"amﬁl g ol 77 prdplongaspstansially psticillen about
1/4 inch and aberitnted.létus alofy inkkibt didewile7 piskdvar alibng faddenat shafk B& in®6Hk.9). n one

nmbodi h
enbodi gegtB ggCﬂ o%%:gﬁg&}n?lgnt'é%ﬂ fﬁga?%r adglvm?&fntcmdegémgspﬁlwmﬂﬁaé guch as

wi thin WO 2005/ diopiss 9,3@,5;11@20@3:,1@5191@@ 104t acwgapﬁ@w&awer ﬁ[has@ pddbes 58
may be formed | McOwhidEh&le arﬁéutegﬁme@alﬁmetesmmemacmmltulétanges SlydveSl i cal , but

in one embodi mept 5} ?smnedFo axi ize?%?egnerscleggtéﬁﬁﬁl% at}(ﬂamg jat HDS? fd Lally

squar e- shaped cli”%ge section and slreeve su antially
squar e- shaped ispsevdinggidanes, g, eaehisipers $&omashaye amitling tigknegtanda f ast ener

spankshllfla t 14btranbdégselthi¢Eness th&yd ﬂnétlalgkéq@dl f&b‘hﬁfetwﬁéeﬂ%ﬁoﬁ@&?laﬂ@aboﬁ% portion
of each fastene spondi nterior

o de wal | 77" of 1% 3F e iBicol REmar it pbias oo, OG5 GPL BRAS PV bY
portion of int ebridges &, 8@ wal | 77 and along a substantially vert i cal |y

ori Ie: IntG edgl)[sm us al e&gmhiﬂg ith FIGS. 10ain¥al |in érfe dostoaitient SadhQli@vé SS eI aghank 14c
in

a interj 7, i ncl udes pne or
nore crush ri bsu%’Fr COM%?%‘? @e@? ag?l"&%%d?ﬁ’i 8@?@“ 5"Ja7rf”d Vhggein PBpeéﬁlldg mmodat e
f ast ener shankslowgrgollasy8, 80pretrudatiterallhewrwardlydrosuidecye A8 s thatthersist aegrairwi t hi n -
(rjrac hi Ped WL 0: er aaq%ral HafRYER o‘i%aclgﬁ&e mleévmb%tmﬁdpﬁeecw v@hmotvﬁlst Iener -
ensity while av an [ OV.i ch sl eeve
tmy have an i n-faiicsq elsRR Shemane s F ity turelsdd o BioPats 8§ Gkede
approxi mat el y ecpllats 78080 and gnidp eolationm 64 64it, 696UGomphimagazine 421W0%e of  t he
S I aget er of fastanimdRadfindd@94 hGRo1udb th ikl bhafhe? 8L (13 ARRSHhidH LHUrERbOY
ridges 96, 97. fastener shank 14a, 14b, 14c emerges. Fasteners 12a, 12b, 12c can also be held

together by separate upper and lower collars (not shown), i.e. by a plurality of joined

upper collars proximate fastener heads 16a, 16b, 16¢ and a plurality of separate joined
lower collars proximate fastener tips 18a, 18b, 18c.

[57] Preferably, upper and lower collars 78, 80 each include a rail engaging member or
projection 82, 84 for engaging rails 86 of magazine 42. In one embodiment, projections
82, 84 protrude toward each other into channels 92. A pair of upper projections 82
protrudes downwardly from upper collar 78, while a pair of lower projections 84 prot
rudes upwardly from lower collar 80, so that upper projections 82 protrude toward
lower projections 84, and lower projections 84 protrude toward upper projections 82,
Each upper projections 82 is generally vertically aligned with a corresponding lower
projection 84, and conversely each lower projections 84 is generally vertically aligned
with a corresponding upper projection 82, so that a space is defined between upper
projections 82 and lower projections 84 within which rails 86 of magazine 42 may be



[56] Continuing with FIGS. 10 and 11, in one enbodi nent, each sl eeve 58
i ncludes an upper collar 78 at rear end 72 and a |lower collar 80 at front,
end 74 wherein upper and |lower collars 78, 80 protrude laterally outwardly

fromsleeve 58 so that there is a pair of lateral channels 92 on each side
of sleeve S¥OBSASPH3 upper collar 78 and | ower col | ar SRETRAPASESHE of
magazi ne 42 are received by channel s 9% so that rails 86 engage collars 78,

80 and gui de collation 64a, 64b, 64c through nagazine 42. In one

enbodi nent, a wi.ndow Bded s i ncluded in each channel 92 through which a
portion of fa\égltcenerocgdhank 14a, 14b, l4c_ e rages. Fasteners 12a, 12b, 12c
can al so B8] hel d IncagembRAmeR: eé‘?—f’d?i?ﬁ?@“f%p AdurstRE YRyramifd ¢omot shown) ,
i.e. by a pl ur &lgutationo jhei eaelilprojeptiear 82¢ 84 inaludespr cxianmiperefias 8% 186 forheads 16a,
16b, 16c¢c and a pluralj j Ol l r r ' e
fastener tips f@ﬁgglﬁ%%é%%g{p&?@%f%wg%Igégg%ﬁe faﬂgggfe?&gljﬁié& %\%‘géﬁé%%r s 78, 80
each incl ude a regiPn 8big&gmpusesd fhstantaly Pﬁ%fy@ara egeontagiyregign frggeagingg rail s
86 of nmmgazi ne r4i2 86 bimegLine #h esltharthé frichomi fedds garserat@lhetvietn Pollitioh @4a, t owar d
each other int hannel.s.. i f ] I rotrudes
downwar dl y fro?ﬁﬁp@érangﬁﬂ?é?aééz,&%(\m'f’]&éeda&%g%srﬁ%? .aggéxsléfrafé%? gljgaéf: ions 84 prot
ruder upwar dl y corvmyahes\escoltasiph 64a, 84p, 64thrayglh magaséne 43io3ssBoPidrs pesiblirtet r ude
toward |ower piveidakhiaps 84, and | ower projections 84 protrude toward upper

proj ections 82. Each upper projectio i nerally vertically aligned
with a corresponding | ower projecti oﬁ@%@ﬁonver sely each | ower

proj ecti off®] 84 i sTuyeing talFIGS. V.drand Sad inggaaine g écprovidddho feed fasteaap d2ailBly upper
proj ection 82, . i L t : i i gns 82 and
| ower projecti olﬁzg t%%@%n?ﬁ?ﬁﬂ%ﬁm SE ﬂ{rlgfaik'tgﬁeg%p& 12, Toc dibfel mtE’Elerqu}:é %

f 42
2005/ 105383 PmWheB?@Q‘SM%HMé%I’ (i%c ar%@ré;\@mggygg?a ?éé}rﬁ?&#ﬁam di nent ,

eacﬂ proj ect i orfafiéhersBahi2, Hcsaldmt thay aralalignefpropetlylavith toading bpaiingdliand so t hat
each projection,32;. : : [ QL, €engaging a
surface porti ogmo %‘%gbog@ﬁgﬂ %‘rﬁe&?ﬁl@;‘?& g%b&g{g@%@?ﬁ%ﬁ%}iﬁe d tggeghl ggnt act tip
region 83, 85 cONpqNLAa. ofbsofisOf solfated fasiensrsila. 12hdc dssrribedbelovsip 888 r egi on
for engagi ng rembodBengimagatiazhanging &2 sanduhet td hedlerdio@nd molmdesfafeabasidgéner at ed

et een col Lo DAp i AN e G s o5
magazi ne 42 is @4 68ABynnanKiRSRIng aich & in ghignmenhenteeispsvitplopficponenme| 59]
Turning to Fl G340 td.alléw &ieelar scqueliBa) padsig of Zastehierd 124/ i1015d 2¢ andfspdesf58St ener s
e L DY e
bl ade 32. MagaZii#red fidlomee@et shpwr) nushkas sollatign 644 §4b, po¢ offastensesthiongly ar e
al i gned proper | iagaizinb 4 eRdirdéitipeslhgz0. Mhgarife 42\ddsétivea hareinbodigd®d Magazi ne
42 includes a hp(%Hﬁa{rpg) zﬁl%:egs() &Iel'a%gﬁaef gha’fré%tern%\&&io\f $asfener collation 64a, 64b, 64c, which

is described below.

[60] Magazine 42 includes guidance means that extend between feed end 66 and exit

end 68, which preferably is provided with at least two guidance formations, a first

guidance formation 100 configured for engaging fastener collation 64a, 64b, 64c at a

first location on collation 64a, 64b, 64c¢, and a second guidance formation 102

configured for engaging collation 64a, 64b, 64c at a second location on collation 64a,

64b, 64c.

[61] Magazine 42 facilitates loading of collations 64a, 64b, 64c so that they do not

become caught or jammed in magazine 42, and guiding collation 64a, 64b, 64c to

loading opening 40. In this way, magazine 42 defines a feed passageway 104 which

extends the full length of magazine 42 from feed end 66 to exit end 68. A first

guidance zone 106, which includes first guidance formation 100, begins at feed end 66

and is configured for engaging collation 64a, 64b, 64c at front sleeve ends 74.



collation 64a, 64b, 64c of collated fasteners 12a, 12b, 12c, descri bed
below. In one enbodinent, magazi ne housing 62 is nmounted to handl e 46 and
includes a feed end 66 wth a slot-1ike opening through which collations

64a, 64b, %836&5@%9?6”6(1 an exit end 68 having an ex‘%ﬁ’ﬁ?@g“‘ﬁ which is

in alignnmen Istry vmthloadlng]%pemng 40 to all
sequenti al passage of fasteners 12a, 12b, 12c and sl eeves 58 through the
exit opening and | oadi ng opening 40, and into drive bore 38. A spring

:oihasedhf ol | owner (ngt ;shown) gqq{mjcglumEmRm'pmMc of fgs;eﬂer s
roug a2|ne owa it _ope zin ti bed hereinis
desi gned | mar vt O3RdP égré Fi“g?fgﬁ%e’@hgff eane @%@(’Bﬁaﬁ Hpesiene

col | ati on 64a, 434ixludsde feevl/fph&shgewas 1febayiniglrad! 1 winehannploldba Krgazi ne 42
'mﬂfLﬁdﬁfe?iiL ggl%mna 2 sﬁéaaés s%maﬂega%mﬁ@m 1%8%&@@%@%@&1%3{%%%151@@%1 f6.8r o
gui dance f or matf ’bﬁ‘fc‘irg'@ &%‘Hﬁ g@%gf? iﬁa 3%)1? 15?1@‘[4 sfglgg’t 2&9&%’6”’5? PHCHY*a, 64b,
64c at a fir stfadtoealength FbnFaekimple,dowdhead dMlhnel 6ub, shawd imFEkdoisd gui dance
formation 102 p%Qiﬂf)ﬁeﬂ% e ofntodStb 884 138 oFR&le&x@ﬁx'fE’s‘ikn@ﬂ@:b RbMtoRdeeal @ second

| ocation on coll ation 64a, azin cilitates |oading
of collations GRanelIRRY ‘%A@l%df‘?{g‘?aqsﬁggsa%“ﬁ vin ﬁ@g@aﬁa?h asd¥ad apmed i n
nmagazi ne 42, antiagisl ﬁn&gorchahdsaﬁcoﬂoﬁgﬂfﬁsteﬁeﬂb12c64c to | oading opening 40. In

this way, (gR0azi ngicd 2, gl @%&é%ﬁ%ﬁ‘%%ldﬁ‘i e L

| engt h of ga2| ne rom e nce
zone 106, whi cHesdpapsaaeveaytlOf&q PFQYFFI%!&HE@ forfront sleeys endn’4- Bt ﬁ%e"ﬁlen‘?sejéd end 66
and i s confi gurstidatlpridesroshgulders ¢ 00 Whild fasterfd dp 1$‘a4b8b @8cexadnds aﬁﬁll l&hmnle ends

74. Y0 2005/ 103453, ECT(J AU Ao B e phesBAISST 1 RANCELECUATLON [62]

As shown in FI
magazi ne 42 i fedvResissigablede daysfastongeiimBag bib, h eﬁblslawetbrfqoatqnéﬂ4@hanne| 1 16a
for ac- COFTTTDda’écteB@dS\hlﬁﬁ\\/%véﬁoraﬂd I tHieaee, alpain 6edhollled nfa@&xﬁﬁb’b dec&sargol | ation

channel 116a ?1E m@t% %q@éléuggxcp glﬁ‘gﬁe %)ﬁ&igtn%%gross]ég lo(&jef #fq"&:%r s 12a, 12b,

12c having a par ener ower head channel
116b, shown in nass@evmy lﬂé thap@i@p@ﬂ&fr@asmeaeémm@eﬁé% alignnest ofyedi um

fastener 12b. Ax&daﬁdnmalmbe@adls ﬁﬁlﬁﬂaﬁl@dl By ﬂﬁ)ﬁpd@ﬁlglbeﬁ\}eﬁﬂ%ufdafs 1heauscrof
fasteners havi na%ﬂwsﬁer?aﬁg g{o"’ 38 gtel%ers amhcr}d]}gGgelfugéegq?etg%? 16¢ of

| ong fasteners
shoul ders 110 tm@btenpnmféglﬂatloaﬁéa 5141P>64¢ nto feed passageway 104 to provide a

t L ac Ikdf or | 61 18 nt Shﬂﬂl\é mdbd&l edtdshown AN EFIG |4€s§h\i'1§3 @Eugéwzyélld 04seh ﬁEb@Fh!uHaxké de on
SOt 7S 410 Yl o Sl LS LS GO IRE P KB
above, it may Héb dedd seqpridchendchannad 11 Ges Thepair qflshpuk&as 110g¥e at adorwiand enush wit h
front end 74 0r117 of collation channel 116a and collation channel 116a extends rearwardly from

forward end 117 far enough to accommodate sleeve 58. Tip channel 112 protrudes

forwardly from forward end 117 of collation channel 116a. First head channel 116b is

spaced rearwardly from collation channel 116a by a first rail 114a, wherein first head

channel 116b accommodates head 16b of medium fastener 12b, but not head 16a of

short fastener 12a or head 16¢ of long fastener 12c . Second head channel 116b is

spaced rearwardly from first head channel 116a by a second rail 114b, wherein second

head channel 116b accommodates head 16¢ of long fastener 12c, but not head 16a of

short fastener 12a or head 16b of medium fastener 12b . In one embodiment, collation

channel 116a is long enough to accommodate sleeve 58 and head 16a of short fastener

12a, but is not long enough to accommodate heads 16b, 16c of medium or long

fasteners 12b, 12c. Channels 116a, 116b, 116c¢ are each sized to accommodate a range

of fastener lengths FL, and to allow for a manufacturing tolerance when placing

fasteners 12a, 12b, 12c into sleeves 58. Head channels 116b, 116¢ are shorter than

sleeve 58 so that a user cannot accidentally place sleeve 58 in either head channels



recessed within sleeve bore 76. In this case, a pair of shoulders may not be
necessary, but instead a single guidance surface extending across the | ower
end of feed passageway 104 that supports front sleeve end 74 may be used.
The alignment of collation 64a, 64b, 64c is nalntalned the gaC|ng

bet ween shoiPFP%40B388, which allows Ijnited lateral %B % Hd&teners
12a, 12b, 12c, and hence limted |ater novenent of coIIatlon 64a, 64b,
64c. [64] In one enbodinent, shown in FIG 4, strip passageway 104 at first

gui dance for rraiﬂsem%QQ»ma%ssd@ais@co@l@ﬁdmbmbmam@sé1oé§t€zﬁmt@erfoH channel
112, a first head. channel 116b Cﬁl&%‘f f‘?ﬁj H nel 116c¢c., The pair of
shoul ders 110 aP¥Qp WQC‘FBmgﬂlt%FFﬁon aB?e%?B? Efn artaﬁ%or? ping 43 but g

col I ati on channetheddnlpm codstemdbamehtMar dly from forward end 117 far enough

te(rjlda(i (i (7) cf)ﬁ Z lt PRYGa0N- shJﬂl&rQ i‘ﬁﬂﬁ?énd %Me@cl édélft%sof rﬁa@ﬁ%@é 4 thrriher Hgh f Or war d
|

ed
r ear war dI y f ron’ia%ﬁ}lét ﬂgﬂ aéﬁ%%‘a"a}‘i?e %éo Hﬁt aa"SFf 'in?f ear""ﬁ}' Oa‘%i&ym%\ﬂ%ﬁ%ﬁ’n first
head channel 14&lprepedyhyplicing fasteeardipliBb, 18b, ¥Beditol tip thaamelnldR adPénsudngt not

head 16a of Shfﬂ frdcn?scléé?/@%ﬁ 17%aaré)£buuc 4 a?n@l%h@xildér? e, hASHEDQldi Jatiog€cond
head channel gﬁ 5, spacecf rear war chann by a

second rai | efcalonsamesnne 4%@&'@%&%‘%955 Ynis g"‘%‘?&?&’r‘?ﬁ‘?ﬂéﬂe‘é”ﬂé&d 16¢
of long fast enemre indertedbntd tHwatpph;@aﬁte il:ﬁamﬂfl 165 hbstt orflaée. émthis ifastonldagad 16b of

medi um fast ener | fahoviad @A GHRAALIBR e uilhl LR wHHRE BRIkt 64, ki, | ON

enough to acconmodate a of astener a but is
not | ong enough6‘{°o accommodat e heads 16b, 16c of medl umor long fasteners

1f2b],c 12c. Channel S 111:Ea, 113msE¢(m:)G[e1maNmEFMq*1®N:ommdate a range
of fasten engt , uf act uri t ol.er anc

pl aci ng ﬁé@tener %,m@g,i 8“4 %ﬁl%an%? %Oneg@? ?énagﬁﬁﬁ%lgg?fgnlﬂ%ﬁsgc% 6b, 116c
are shorter thagridatefornatps 193 Inhgreferradembodimeniosecant guidancafonyatiphace sl eeve

58 in either heﬁ@'lu&éwyaﬁlo&a‘ﬂ@sé éé@é@ﬁ&aﬁﬁs(dﬁ%@ﬁé&&%%&&at projediibd, 116¢,
whi ch may cause§2g%l | at'i o posi tion

when passing in éé%ﬁ?ﬂra{:}ﬁ%é?‘é@ Wé“"f@gn ﬁ)é qeélaﬁl?‘ﬁﬁc%tp%%ﬁém ‘5‘%3 but
rat her only in zmkll64 andrextchdswubitarkibBp to §x65hd 68 eff magabing 42 shihetisdeond 110 ext end

toward feed endélﬁ@aneé zdﬁeg@@aaaepté?astfeaérs 16t ficdd ?E'lda[{c@‘szﬁa kA& shdwiH FIGS1, Shown

i FIG 1, 1 64 |
ke £ Rl B3 El Ty S iy L B B Ba S Bty o er!Y

that front sl ee¥eisemelier thin sheediaheiertof dppeg awlh1§t78sand I vebe cellat<l §1) sodid rdile 86

sliding coll atla%ageq& ectﬁ)ﬂp82 %ﬂckais%egre Qaamaeﬂal 51B4A0 Permt frec®ld 68 unti |
f ast ener heads inse the a rog)f i@te channel

p
116a, 116b or 1 BIHI“YIO C‘E”r? 18“%376&;%%3 ‘§‘SC ?L%ﬂ 5;5'?}69‘?3 Bt ORY ef er ence
for the user aspdmittiipesiighttlatemal moeenmmt bfaollation®4a,645.44c. RGK @6 hdveZ thikED

GUI DANCE  FORVAT e slightly smaller than the distance between upper projections 82 and lower
projections 84 so that protrusions engage rails 86 along the length of magazine 42 to

ensure that sleeves 58 and fasteners are properly aligned with loading opening 40.
Because rails 86 are engaged between projections 82, 84, this alignment is maintained
even when tool is used in an inverted position, so that collation 64a, 64b, 64¢ does not
shift out of alignment in strip passageway 104. Projections 82, 84 engage rails 86 of
magazine 42 so that along a portion of magazine 42 only sleeves 58 are in contact with
rails 86. It has been found that when only a small portion of collation sleeves 38, such
as projections 82, 84 described above, are in contact with rails 86 as collation 64a, 64b,
64c slides along magazine 42, there is less friction and collation 64a, 64b, 64¢ more
easily slides along magazine 42, preventing collation 64a, 64b, 64c from becoming
retarded, 'hung-up,' or jammed within magazine.

[67] In one embodiment, shown in FIG. 1, first guidance zone 106 overlaps with second
guidance zone 108 to form a transition zone 118 where both shoulders 110 and rails 86
briefly engage collation 64a, 64b, 64c to ensure that collation 64a, 64b, 64c has a



[66] Turning to FIG 5, second gui dance zone 108 in nmagazi ne 42 provides
second guidance formation 102. In a preferred enbodi nent, second gui dance
formation includes a pair of rails 86 engaged with channels 92 of sleeves
58 so that ections 82, 84 engage rails 86. Second guidance zone 108
begi ns adjd@ b 03183383 r st QU|dance zong 106 and extendsg% ﬁ?%ﬁ@?ﬁﬁﬁy to
exit end 68 of magazine 42 so that second guidance zone 108 accepts
fasteners fromfirst guidance zone 106, as shown in FIG 1. Rails 86 extend

lateral l'y into.§obinRr-RS&BSREEWRYst biitake zsrhaaﬁostt@&c&idsgtumﬁ@e AL WGER thal | S 86
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than the distarf@ atl?é‘fggaeﬁ‘%ﬁﬁ‘é?reBF%F&?lf%ﬁgwglé{}’éﬁﬂgP prol ections 84 so
t hat protrusions engage rails 86 @dlloOdDING ORENINGf nagazine 42 to ensure

that sl ee£6%?558 a’?gmmg%[ @Qgi:ﬁ%%r & cl%"sé}ﬁ)%& L%v? ﬂr&&%ﬁ@"\!‘o@@o‘ ﬁ&isg'ﬁg?l gn”' ng 40.
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col l ation 64a, 4¢ .Sl i ong magazine 42, there is l'ess friction
and col l ation 6‘5 afeﬁtﬂg %‘8 tﬁlﬁ?‘ga} easily slides al ong magazi ne 42,
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12a, 12b, 12c %ﬁtn%t%l%élze\é 5k ORLGLhat St @GR! 18 0@l opéhni RORG idat
col | ations 64a, ? ﬂb erI%aIdlg)rLeiwthloaglléovg ope g 40. 4
LOADI NG OPENI N(§° a‘?ﬁPP] %”gl ly-peeds gagyghity 8’6\}‘8‘ OTBJr eferably,
tool 10 is desilgnmldoitfastetmf npml%aplfzbt Bcdhdt Eatemibielayolowat ¢rdrod cdlbdion diedye 58,0c and
fasteners 12a, Jdh, ef-f%a%ﬁv eltt hihie8 @E‘Exl J)fesH&Tt ﬂételgér @9i8a%§‘%hz1t Hae%{ P‘Bée”t
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[70] Continuing with FIG. 3, loading opening 40 includes a main channel 120 for ac-

commodating sleeves 58 and fastener heads 16a, 16b, 16¢, and a tip channel 124
protruding forwardly from a forward end 122 of main channel 120 for accommodating
fastener tips 18a, 18b, 18c. There is a pair of shoulders 126 at forward end 122 of main
channel 120 for guiding front sleeve ends 74. Shoulders 126 support front end 74 of
the second sleeve 58, shown in FIGS. 6 and 7, as the leading fastener 12a, 12b, 12c and
the leading sleeve 58 are driven to ensure that there is a clean break between the
leading sleeve 58 and the second sleeve 58. Shoulders 126 are substantially aligned
with shoulders 110 of first gunidance zone 106 in magazine 42.
4.1 TIP CHANNEL OF LOADING OPENING

[71] Continuing with FIG. 3, tip channel 124 protrudes from main channel 120 fora pre-

determined tip channel depth TCD from shoulders 126, wherein the predetermined tip



fasteners of the different collations. For this purpose, nagazine 42 and

| oadi ng opening 40 nust be axially | ong enough to accomobdat e the | ongest
fasteners 12a, 12b, 12c that are to be driven by tool 10. [69] Collations
64a, 64b, 64c may have a substantially uniform exposed tip | ength TL of

f ast eners l‘é’g,zoﬁ%‘ﬁ?shc, regardl ess of the length FL of PEEIRAESHIZ 12b,
12c being wused. Uniform exposed tip | é'hgt h TL only requires | oadi ng opening
40 to be long enough bel ow sl eeve 58 to allow fastener tips 18a, 18b, 18c

to pass through_,l oadi enlngd.40. Ther ef or ' i-Rg. 4
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channel 120 for_accommodating fastener tips 18a, 18b, 18c. There is a pair
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exposed tip length TL. For example, if the desired uniform exposed tip length TL is
about 0.205 inch, than during manufacturing of collations 64a, 64b, 64c, fastener tips
18a, 18b, 18c should be placed between about 0.18 inch and about 0.23 inch from front
sleeve ends 74. Therefore, in order to accommodate fasteners tips 18a, 18b, 18c in a
collation 64a, 64b, 64c where the desired uniform exposed tip length TL is 0.205 inch,
the predetermined channel depth TCD of tip channel 124 is preferably slightly larger
than about 0.23 inch, e.g. about 0.235 inch, to ensure that tip channel 124 is longer
than the longest expected exposed tip length TL while still having a close clearance
between fastener tip 18a, 18b, 18c and forward end 128 of tip channel 124.

[74] The predetermined channel depth TCD of tip channel 124 is preferably between
about Q inch, i.e. so that tip channel 124 and main channel 120 are one and the same
for the situation where fastener tips 18a, 18b, 18c are flush with front sleeve ends 74 or
recessed within bore 76, and about 0.55 inch, more preferably between about 0.15 inch

and about 0.275 inch, still more preferably about 0.235 inch. Because of the



10. [72] Uniform exposed tip length TL of fasteners 12a, 12b, 12c, al ong
with tip channel depth TCD of tip channel 124 of | oadi ng opening 40, allow
tool 10 to discourage dive back of fasteners 12a, 12b, 12c into nmgazi ne 42
because fastener tips 18a, 18b, 18c do not have enough space or tine to
angl e tomarﬁ'ﬁ@ﬁ%@?ﬁé 42 to pass back fhrough | oadi ng oB&HFﬁ&“@@”*Even i f
fastener tip 18a, 18b, 18c starts to d % e back toward magazine 42 , it is
redirected by drive bore 38 toward work surface 6. [73] In one enbodi ment,
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is preferably bet I nch, | channel 124 and main

channel 120 ar e“”&%%ﬁlaﬁ@gﬁﬂ%eﬁzaﬁf"eenaa&’rdqyr?-éqg‘f@ﬂ% G V\/nere fastener tips 18a,
18b, 18c m&} fl ugtnlrmlﬂmlarbrahgnedsshﬁaemts 86rsd sha? 4s odgazine 42 fesddfastertehs Y2aplebe 76,
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openi ng 40. 4.2 JN CHANNEL OF LOADI NG OPENING [75] Continuing with FIG 3,

mai n channel 120 b1 T oadi ng ogenln 40 may have a
[77] As with shoulders 126 supporting front end 74 of second sleeve 58b, rails 130

support the second sleeve 58 by engaging and supporting projections 82, 84 so that the
leading sleeve 58 is cleanly sheared as the leading fastener 12a, 12b, 12c is driven.
Because rails 130 are engaged between projections 82, 84, they support the second
sleeve 58 even when tool 10 is used in an inverted position.

[78] Like rails 86 of magazine 42, preferably rails 130 have a thickness that is ap-
proximately equal to the distance between projections 82, 84, within a small clearance,
so that the second sleeve 58 is prevented from skewing upwardly or downwardly. In
one embodiment, wherein the distance between upper projections 82 and lower
projections 84 is about 0.097 inch, the thickness of rails 130 is about 0.091 inch, so
that there is an average clearance of about 0.003 inch on either side between rails 130
and projections 82, 84.

[79] As shown in FIG. 3, main channel 120 of loading opening 40 may also include
additional rails 136a, 136b that further demarcate main channel 120 into additional



general ly rectangul ar shape so that sleeves 58 and fastener heads 16a, 16b,
16¢c fit through openi ng, however, preferably the shape of | oadi ng opening
40 is selected to correspond to the profile of collation 64a, 64b, 64c so

that faste 2b, 12c and sleeves 58 sequential | h
| oadi ng Openﬁlf)%&o]sﬁgssg ly if they have tpe proper orient {q%hazoqs@s%txsg
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sl eeve 58 is cl Hfﬂ tdesisided as the | eadi ng fastener 12a, 12b, 12c is
driven. B®tause Aalehcslb&d?.ﬁboae Sprefegblydchdigtoperng 40 i jl@ated dragibgheatblockt hey

support the s ec(@nﬂl on§ E)ﬁ&ﬁ@%ﬁ ga‘é%“ow&% htaéjgﬁncitges% §Tu<%>qgat sﬁbu?dlﬂllgée ntded

position. [78] ave a
t hi ckness that s ]éB 13&?{%@%@@‘9’%@&?“ %“&h’r%‘eﬁlbé‘{qm@éo Bt shewlde 128 ect i ons
82, 84, within aads4ilI1B0 eUppert asaidtantid@oition bf debendsieon iy, ahepieferddd; dllofpr event ed

[rom skewt NG URMRIA o ssIM MBI blofersfid al ka%c&%fégbm AMERBUR R

di stance between upper pr é) proj ections

0. 097 inch, thefeihirdksieeeSpises HiGS GEB@US@ theb g rerprindsy of ¢pdlationsfga, ¢4haddct her e
i's an average ch&ay idbeéin®lriaaqsidequddlBsipporedan tiek Whed 1esdm§fahteﬁe¢vew mgu s 130

and pr oj ect Onle?%s’an/e ﬂLe(leQ;S a'%Ep&PF&% txpeeﬁllﬁg’dmgélgm .‘%f‘é@@%gé sl | oadi ng

opening 40 may a onal  Fai
demar cat e nmi n Rrefarshiy) the side pfloading) epening 48 thapacesgor/drive bors 3ﬁ>t§1spbsm@@151 051443

19 channel s f oraligfeieiit tigakiSil&ReI8 tasaen Ib@ding diédve 58 Ghd sebondaRvestedi ment
mai n channel 11% Jrgrrlsﬁlgeez{ cléan%rélag eta}.hxﬁ Gsc% shea1 54 &iéﬁﬁ?o o%/%?gl&llg@ rwardly

fromrails 130, ear war rails
136a for accomﬁéatand@ﬁbneemqsqt@!@meﬂlly aﬂﬁﬂﬁ"hahk 14es 1¥néfc sepend faﬁﬁ@e?al?@econd

head channel 13ipb, Fzéaﬁﬂ(i)réf&%l%fléhé{abbﬂﬂh bf dh&ﬁk 14AEpm, chsTmeld fisterer 4, anot her

pair of rails 1l%gbl2cv\f;'1eornce b merrll shcar%‘iiocﬁ %8 A pre&?ermmed thickness ST of
between about % inch and about % inch, preferably between about 3/8 inch and about
5/8 inch, still more preferably about 0.59 inch, and shoulders 126 and rails 130, 136a,
and 136b have a length that is substantially equal to the thickness ST of shear block 60.

5 FASTENER GUIDE
[81] Turning back to FIGS. 6 and 7, tool includes a telescoping fastener guide 44 for

guiding fasteners 12a, 12b, 12¢ and sleeves 58 toward work piece 4 and substrate 2 as
they are driven by driver blade 32. Fastener guide 44 receives the leading fastener 12a,
12b, 12c and sleeve 58 as they are driven from nosepiece 36 and shear block 60 and
continues to guide leading fastener 12a, 12b, 12c and sleeve 58 toward work surface 6.
Fastener guide 44 is coaxial with drive bore 38 so that as leading fastener 12a, 12b, 12¢
is driven axially forwardly, it will encounter and be guided by fastener guide 44. As
described above, fasteners 12a, 12b, 12c are fed into drive bore 38 so that they are
coaxially aligned with drive bore 38, so that fasteners 12a, 12b, 12¢ also are coaxially



accomodat es the head 16¢ of |ong fastener 12c. In one enbodi nent, upper
collar 78 and head 16a of short fastener 12a is accomobdat ed between rails
130 and rails 136a. Preferably, rails 136a, 136b onIy engage fastener shank

14a, 14b, 14§20(%ﬁgs,39§t fastener head 16a, 16b, 16c, Vﬁ(g}@é«;&%/gﬁa;‘g ups of

col l ation 6% 4c through | oadi ng openi ng 40. Ho 1364,
136b may be positioned to support fastéener heads 16b, 16c if desired. [80]
As descri bed above, preferably |oading opening 40 is |ocated though shear
block 60. In ngn@mqﬂfagfa{& wigbgear bl ock 60 has a thickness ST, so that

shoul der s 6, an rai engt h thr. ugh shear
bl ock 60 ggéft hat B4 i’?%lmﬂtﬁfaglﬁlhea gP?Fg@slgﬁBer% ln%%ncglng E@té‘ﬂ |aI portion
of second sl eewsngally eigdyrabbae 434 Vﬁt@ﬂingéhrou@eféwr gllideAfbetgeensiredriendror e

preferably all 1ab aﬁ&ﬁﬁeﬂce%h@ﬂ:was'i&eagﬂd@b&ymlaahaealapeﬁrohlmmanesreadthl rd
sl eeve 58 (see

t 64b,
64c that is nolt4bcffar‘°i'§n?frg1uvl&44 a?t 3&%’&’53 tcgvf’% g’ﬁa %%Pt%@e?ﬁv%{as%eéﬁ a?eadl ng
fastener 12a, 112b,12c1oward bongrlp§ bythe event thatifsstenertipbfia, bibe i8¢ iscomesamgleéadi ng
| eeve 58 and sReQAnp@ENREHL B KRG nillie: ShslfedforkigirrisndraReni ng 40

that faces into S subst J al eaki ng pl ane
98 between | ead™ d%l“e‘g&é?%%m&‘rqﬁ Sf?@%ﬁ’ﬁ ri‘f”ése‘?féle%‘é? %%Hatfsﬂfttaﬁ’éy g’(Qﬂlsur e a clean
break. The thi dkstaes 128 12 é2¢ aslfhstankr B, Hbs 82cdb Hives imtaiwlosk i8¢, 4 and36a, and

136b to engage Sgygﬁggeaﬁti ally all of shank 14a, 14b, 14c second fastener 12a,

12b, 12c, and preferably, |.east ortion of shank, 14 4c of third
fastener 834, 12‘5‘ast°119rce.vulfe# 4dhmo YRR ED eXFdsd potisy sh H&E1é6 and a
predet er mi ned trafrackadeositiG, shdwn MN@EEmlatyem ndképleder36éhshamrdlark @0t andiebli nch,

preferably bet e preferably
about 0.59 i nc\rllﬁ?)(a 26% ?éﬁg{eh&%glg@ r al goghge éﬁ@ged ﬁ&sidoh té@%b have a
length that is Tewastadpesifion phendatt %ﬂefg‘l‘} “'t‘fﬂe‘s butted against work piecegeWheptogbk 60. 5
FASTENER GUI DE 1[(H§.flrefﬂm nacrt@nmwcetrscﬁh@&;m toolebody Z0 thivomhisels il boldys20a0

tel escoping fa ‘ﬁ‘oﬂ?wétﬂ e9£4m%’%ﬂktfhﬂeﬁh§§éi%%é§ Jsﬁé’arbi]oggmjaﬁ& and

sl eeves 58 towar pl ece and strate are driven by driver
bl ade 32. Fast éﬂ@azgaﬁ%ére&aerﬁfé‘@&r Gpaaecteddo FOBh'eﬂdbi&OfrsaélﬂaéWéFn tpobbody resgils, 12¢ and
sl eeve 58 as t heyoes msePi¢ceE6, she ibldok 66, ané ergaieaadlf siaeaer uidechd wede And

ot age”s. | Orad ol SRl §ShERSI e e AR PLECY AP QIAL L v
| eadi ng fast enalwzééo%fQUhemfz&tener 4229128, d Ac esited Fastpnar gtida Ay ipymay be ipjffep

encounter and Hegigbetbedlit byterb@ 8ok Réce uind subddate ASvhicteBsy ¢dasfanbiy €22, f ast eners
12a, 12b, 12c ap; Iz%qo {)f?{l]ﬁ)veq ]@{ é{'l[%nggsqr@d ﬁ%nﬁﬁ W&%@Hﬁx?t%?? steﬁé’r%h,imky al | 9”90'

with drive bore eners are coaxially
2005/ 105383 PCH2F BQ@G??PB‘B_’{QMSYK Page 40 thit Exsteppremayrbsesk eshers, @rmcaéhcmthefsz] | n
one enbodi nent ,thdnaditve RRAnl uudsgh%rkglegaetlﬁfdahbsﬁa@)@ll ndrical in shape with a

general | y[891¥| | ndr Forqiusp oen %a"s%f%neer)fghledn% %Q‘,O}lp gru%&gso tha%sttrgmnaelﬂs I l%1ibﬁjtlene14{t4 wi91et ween a

rear end '
work piece 4 when tool body 20 and nosepiece 36 recoil due to firing of tool 10.

Fastener guide 44 is free to move independent of nosepiece 36 and shear block
between the extended position and the retracted position, so that as nosepiece 36
recoils, fastener guide 44 is moved from the retracted position to the extended position.
A spring (not shown) may also be included to bias fastener guide 44 toward the
extended position to ensure that fastener guide 44 does not recoil as tool body recoils,
but rather remains abutted against work piece 4.

[85) Because fastener guide 44 is separate from nosepiece 36 and shear block 60, and
because fastener guide 44 moves independently of nosepiece 36 and shear black 60 as
fastener guide 44 moves from the extended position to the retracted position, tool 10
has a loading opening 40 that is stationary with respect to magazine 42 so that there is
a fixed loading position of fasteners 12a, 12b, 12c with respect to subsequent collations
64a, 64b, 64c. A fixed loading position with respect to magazine 42 allows a user to



140 and a front end 144. Fastener guide bore 138 includes a portion 142 at
rear end 140 of fastener guide 44 that is tapered toward axis 28 to guide a
driven fastener 12a, 12b, 12c toward bore 138 in the event that fastener
tip 18a, 1 ones angled away fromaxis 28 of t 38 may

al so incluggoé&géﬁgggd portion 146 at firont end 144|nl£)l?[J &$@§%%%V|de
space for portions of sleeve 58 that split away from fastener 12a, 12b, 12c
as fastener 12a, 12b, 12c is driven into work piece 4 and substrate 2. [83]

Fast ener gui de fidh faStenRyaiak 84 b@ﬁﬁ&?@&k@ﬂdﬁé%%ﬂ@de B@BE bdford firmh WiModtn FIG 6,
block 60, and. cuuE 5blsgdian PG 120 12 Tar e E W ol o RRERA GRG0 e
ext ended posi t|36nSOttb°-lttthﬁéC lsrf@iuqum&kd)fﬂnﬁqorl@)fasmd% d@be}?erbelggi@éeddntm s

abut E e(cji agai nsltdn\o@g&egggts@rﬁhetéb(gﬂ fa@[@ﬁer 115)&215 1Dé {S@l'we,a reacti onary for cekl S
created i 00 S 0 rec om wor
piece 4 a subst&?i{"é’ upe “ﬂ@?‘e‘ﬁ?a@g %%nd sf?étzgpééﬁflgjgégéso‘)pe aﬁa“'ly é??‘{]té? 42 are
operatively conhemvwedsquecesodhat ﬁwwpwmoul@glqahmwatwmntfwnemu@c 4deplated, so
does nosepi ece ﬁ@bmﬁaﬁmtwcﬁﬁbur@a@eeaﬁmem%ﬁb&eré@aaadf obifih. @NEle gui de 44

were also to rego ece hear bl ock, 6

nosepi ece wil | q“f%f)fh“!’}f“f’ ?“R%P?{ guisle 42 e%v"tl}ﬁﬁ‘f“"ﬁﬂ%‘itofcgg’?gﬂ@f’ Clia?g’er si%e 12¢
exited fastener50gid abeactbdtor 148 amlya linde 1501 sd thetevheh fasgener guedect4ds inttheexterded] wor k
piece 4 and su ﬁ%ﬁﬁ@ﬁ i Aﬁ resé\é}'t fhoSEpect %%@Pf)@sﬁB@aﬁbb%?ﬁceve 588 in ﬁ%‘bp&? be
driven at an undesire Ion, ‘or msa

nment fastener 12a, 12b, 12c
with respect tPoREPk anig & Stc‘écégt“ﬁ%lf‘ B RYY ﬁé&m%yogcrs(gggce%gg}oveq)ﬁntorl cochet

rather than drthenetredt&ardsmoh hrombgdtionohdmtpr desve 40 snuhsisadistbrtiatoos2d [ 84] For
this reason, 37%&&91? Iso SHat %g?b%gnd ch‘:zixﬂﬂgr'i}g W vty WAL aéténef Aﬂlsis pikp@put ment

with work piece nQsepi ece rec due“to firing
of tool 10. Fa?geleﬁévoﬂgﬁnr@ée O A tgolbe@éZQ fscots dee fofhe 'éﬁlﬁj%fﬁ?oldf’ BYEPIBCe 36
and shear Dbl oclkhahibdrsizeve 30remeixs epettertelp osirettedtodaderteh guided4 soahed posi ti on,

so that as “05%%8&@ ﬁ@%arﬁ&?%évg’s laﬁsﬁa%m%é ﬂgseﬂioélﬁorgﬂ\/oe[qe{% gm the

retracted position pos ion. wn) may al so
be i ncl uded t o ROPiEEN stbatdpRl04I! get beable aps ired P&am@&l Eféﬁf&b‘%l“f‘il%n to
ensure that f agiustiedlint tHhedetratfedgosifomnapainl €coi | as tool body recoils, but

rather f@f]”s abé&&t%qlng%hlgﬁbs"@&hﬂa@t‘ébﬁrémlng% ;ﬁ&gﬁﬂ%@cﬂe@a ener guide 44

is separate”from nose ause fastener

gui de 44 noves %’h@fbﬁéﬂﬂéﬁ*ﬁi’wo thet fagensp BwideA4amasabromeset Wi RRsRPiEsS 384nd f ast ener
gui de 44 noves shé®Block 60.9% baOERtbdat, fastied gridelda i¢ gbiRed Rdiappsithinan, tool 10

has 21029119 G50L0G*B dALe b 3 3120304 1l LPARESL o1l FRORELNG, 72 50

that there is Ion o asten
respect to subsf@tq@félﬂtveé@lcﬁﬁﬂncﬂﬁs cmBQﬂame‘SﬁfBStCDGﬂ&mdqﬁM is lsel moynled nghlpém t| on

W th respect t eﬁag ylﬁﬂdri’o%l £dtlans 48, wheRin fobw e RODA/ ot OhRRer gulde 44
PCT/ | B2005/ 05144? n%s ut Bﬁact%a{oarﬁag A \glelfJ %asg%erd' gAl'ncf1 I11r1]c \Ede\é\grrzi(dlzﬁf“)lf ou wardl6 mul t iple

times before fif
protruding flange 152 that engages actuator 148 when fastener guide 44 is pushed into

the retracted position so that flange 152 pushes actuator 148 rearwardly with respect to
tool body 20. Actuator 148, in turn, is connected to a link 150, which is operatively
connected to combustion chamber sleeve 50, so that as actuator 148 is pushed
rearwardly by fastener guide 44, it pushes link 150 rearwardly, which pushes
combustion chamber sleeve 50 rearwardly into the closed position, activating
combustion chamber 34 allowing tool 10 to be fired.

[88] Fastener guide 44 may be slidably mounted to nosepiece 36 or shear block 60 so
that fastener guide 44 does not fall out of engagement with tool 10. In one
embodiment, fastener guide 44 includes an axially extending groove 154 that extends
for a predetermined distance along the outside surface 156 of fastener guide 44,
wherein groove 154 accepts a key 158 of shear block 60 that is inserted into groove
154 when shear block 60 is mounted to nosepiece 36. When fastener guide 44 is in the



noving the | eading fastener 12a, 12b, 12c and sl eeve 58 up or down within
drive bore 38, so that there is reduced risk of the second fastener 12a,
12b, 12c being |l oaded into drive bore 38 before the | eading fastener 12a,

12b, 12c i ' [86] Continuing with FIGS. 1, 2, 6 ner gui de
44 i s oper SY(?é/dg%l@&ggnnect ed to the payer source so tha?%&ﬂézog%gé§4%sour ceis
activated when fastener guide 44 is placed in abutnment with work surface 6
and nmoved into the retracted position. In one enbodi ment, fastener guide 44
|1 Z 80106(2I at ?/_el Keﬁt@%&&‘fabﬁﬁbﬂ, Qeycmmgﬁédtime&émﬁmrengigesr@; erﬁ?lr?woﬁgl?ﬂvegﬁhyat or
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50 is pushed into the closed ! { i.on chanber 34 is
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may be sljodpbl y nEHényfén by MABS PAAMR a3rdollsdndic MifGleeRQ 58 Qoldingat f ast ener

gui de 44 does not fall out of_.enga t.wth ol .10.. | n. enbodi nent ,

fastener gui de?ﬁf&fni:rﬁ&{z‘fjdvglgreé{hfagtﬁ%égf%%gs&h@ﬁ&fpﬁgglb?vgﬁﬁ'ébs%gﬁﬁgﬁ%et’sawtpéﬁds f or
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[91] A system of collations 64a, 64b, 64c having fasteners 12a, 12b, 12c of different
lengths FL,, but with substantially the same exposed tip length TL, along with tool 10
having loading opening 40 with tip channel 124 having a depth that is slightly larger
than the predetermined exposed tip length TL, allows a user of the system to have the
tool and fasteners that are needed for various applications that are readily available.
For example, a user may need short fasteners 12a (FIG. 8A) for attaching thin metal
tracks 4 to hard substrates 2, such as concrete or steel, and longer fasteners, e.g.,
medium fasteners 12b (FIG. 8B), for attaching plywood work pieces to concrete or
steel substrates, then the system of collations 64a of short fasteners 12a, collations 64b
of medium fasteners 12b, and fastener driving tool 10 may be provided to the user, and
the user may simply select the appropriate collation 64a, 64b having the appropriate
length FL fastener 12a, 12b for whichever application the user is currently working on.
The system may include collations 64c¢ of long fasteners 12¢ (see FIG. 8C), which may



22 extended position, key 158 is positioned so that it engages rear end 160
of groove 154, as shown in FIG 6. Wen fastener guide 44 is noved to the
retracted position, key 158 slides along groove 154 until key 158 is

posi ti oned t end 162 of groove 154 so that ke front end
162, as shé%zq%ﬁ("l(és 7. 6 COLLATION AND TOOL SYSTEM [sé’f‘?ﬂﬁi"?Q?Sé#3for
fastening a work piece 4 to a substrate 2 is provided, wherein the system
includes a first collation 64a having a plurality of sleeves 58 hol ding

faﬂ etner S 6}1561?@%%9%@& for dﬂfcﬁ&%&kﬁﬂe@@dor%ﬁ&ﬂ&%jh&lﬂﬁlg seBgl) TL, izgeconﬁ
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f ast ener 922b ar eA afethdd bf eieetitg dndnyivingfliastanbaiPaf B2t Elvefosa fattculdraapt ener
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having a depth oseée th TL so
that there is fstespriic §Fé%apa94é@b@ m@mar\fsﬁmbﬁd@% deivers %lahéawlpaﬁs [ 90]

The system ny fffkigdr dnmﬁxgwiﬂel@bybumb rﬁah&aa,tsuafhs%@ewmda 331 @Q‘d&ﬁb658 hol di ng
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t he same pre- cﬁl |"en |ons a ahd 64c so
t hat the cl ear amirechgfine] 130 ar@mmanrmlzmpsow@nggesreaib@gqﬁaﬁceﬁhroug]bgvm@mpal so.
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first collation 64a of short fasteners 12a, the second collation 64b of medium fasteners

12b, or the third collation 64c of long fasteners 12c, and feeding the fasteners 12a, 12b,

12c¢ of the selected collation 64a, 64b, 64c to drive bore 38.

[94] In one aspect, the method includes a step of determining which of the short

fasteners 12a, medium fasteners 12b, or long fasteners 12c should be used for a
particular application. This determining step may be determined by experimentation,
experience, or professional judgment on the part of the user of tool 10. For example, it
has been learned through previous testing that long fastener 12¢ having a fastener
length FL of about 1 inch may not be ideal for fastening a thin metal work piece 4, like
metal tracking, to a hard substrate 2, such as concrete or steel, as described above, so
that short fastener 12a having a length FL of about %2 inch may be preferred. In
contrast, short fastener 12a may not be long enough to extend through a thicker work
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metal tracking, to a hard substrate 2, such as concrete or steel, as

descri bed above, so that short fastener 12a having a length FL of about 'A
inch may be preferred. In contrast, short fastener 12a may not be | ong
enough to extend through a thicker work WO 20051105383 PCTU1B2005/ 051443 24
pi ece, such as a 3/4 inch thick plywod substrate, so that |ong fastener 12c
may be preferred for the latter application. [95] In sumary, a fastener
driving tool according to the present invention allows a user to drive
fasteners of various |lengths while reducing the risk of shorter fasteners
diving back into the magazi ne and jamm.pg.or damaging the tool, while

i nprovi ng gui dance of longer fasteners. The tool may provide a tel escoping
nosepi ece that remai ns abutted against the work surface when the rest of
the tool recoils due to the firing of the tool while providing a fixed

| oadi ng posi T HECLARMS AEFONNG JHE; V@?IQN‘EBE&SEEQHOM%H on allow

fasteners of various lengths to be driven by a fastener driving tool while

reducing the risk of shorter fasteners_.djving back into fhe nmagazi ne and
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fromsaid front end of Eald fool "body, a gr!ve bore sized for accommodati ng
i ndi vi dual f B2RISET ReRg,Pxgdvill) respestioeach ofheri andn | O sai d nosepi ece for

gui di ng sai d f ast efistenenguide thralgh which sall fastendrowvardiivemiovardsdid siorkf aueface,
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t hrough whi cgoﬁg&p fasteners are driven toward said work surface, 15 said
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oot oner S e S Wheretn s ¥ishers cact have i and'afe boliaied by 3 pliralfy of sieeves.

having a lower end beyond which said tip may project up to " inch, and

y a plurahity of sleeves each

20 wherein said opening into said drive bore has a main channel sized for
accommodating said fasteners, and a tip channel of a fixed depth of up to about ‘% inch for
providing a clearance through which said tips can pass.

2. A fastener driving tool according to claim 1, there being a shoulder at a forward

25 end of said main channel for engaging said lower ends of said sleeves.

3. A fastener driving tool according to claim 1, wherein said fastener guide includes a

rear end and a bore, wherein said bore is tapered toward said axis at said rear end.

30 4. A fastener driving tool for driving fasteners toward a work surface, said fasteners
being collated by a plurality of collation sleeves, each having a lower end, each fastener
having a tip, said fastener driving tool comprising a body having:

a forward end, a rear end, and a cylinder with an axis;
a piston mounted within said cylinder;

35 a power source for driving said piston axially forwardly;

a driver blade extending axially forwardly from said piston;



bei ng novable with respect to said nosepi ece between an extended position
and a retracted position; wherein said fasteners each have a tip and are
collated by a plurality of sleeves each having a |ower end beyond which
said tip may project up to''/z inch, and 20 wherein said opening into said
drive bore has a main channel sized for accommodating said fasteners, and a
tip channel of a fixed depth of up to about '/2 inch for providing a

cl earance through which said tips can pass. 2. A fastener driving tool
according to claim1l, there being a shoulder at a forward 25 end of said
mai n channel for engaging said | ower ends,,of said sleeves. 3. A fastener
driving tool according to claim1, whereif said fastener guide includes a
rear end and a bore, wherein said bore is tapered toward said axis at said
rear end. 30 4. A fastener driving tool for driving fasteners toward a work
surface, said fastimsepiece ebendigg axihllyafoedartly fmnpdaid fakwirg end oftsald tadlibody,s| eeves,
each' having a |lo . er, . .hayi 1] \: i ving
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t hr ough whi clbeingimpvattle pvathirespestdo said nesspiecst hetwees lap ewiesdedanositian and aretragtedener
gui de throughowhigh said fasteners are driven toward said work surface,

said fastener guide extending axially faorwardly from sai d nosepi ece, said
fastener Huide DR %@gaa}e@ewem %ﬁé‘Ef"“‘{ yesallated sz pluslity efetarresiFach
ext ended posihaviaga iwdr and Biyoad ivith said sip imag projddd upkey:ahoh, &@ d f ast eners each

have a tip and ar ol lated by. a pluralijty of s|eeves each , havin ower
end beyond whi ch ‘LTeR Sl rﬁaexfasogéc’cﬁ%ﬁpd%? oM 17 AR st RY Y o
openi ng i nt o aseiminadiaiing: sawd celldtian skgevesi sadcmain ebhnns] dergaréated intoce fomtodhatrichg

sai d col | ati QR4 §l&f¥RameSH) § paRioR r&ﬂ?%@bpéﬁﬁﬁ%ﬁﬁér%n{'pﬂmé% Heh®Rhanabiagpe!
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and a rear_channel by a_padir of rails; sald gpening furt

head chanhl 2fepmmasa %@ﬁﬁ%ﬁdaﬁ%wééwﬁ@nelwéaéw of upitp abavh reriagh 4¢P o
fixed depth abrpigviding ablearance/tBrougic whidk edid tipdanpagyardi ng a cl earance through
whi ch said tips can ; . i fqor..quiding said fasteners to said
opening. 5. A fasﬂ%?é?ﬁgﬁ?r%r&ﬂdégg éﬁ%é&%ﬁ%‘a?ﬁagﬁ%""@'ai m 4, wherein each
fastener tip has a 20 predeterm ned exposed tip |ength.

5. A fastener driving tool according to claim 4, wherein each fastener tip has a
20 predetermined exposed tip length.

6. A fastener driving tool according to claim 5, wherein said front channel and said
rear channel together with said pair of rails comprises a sleeve channel for accommodating
said sleeves.
25
7. A fastener driving tool according to claim 6, wherein said fastener driving tool
accommodates fasteners of at least two different lengths, wherein said tip channel fixed
depth is substantially uniform for each of said fasteners, and wherein said main channel of
said opening further comprises a second head channel for accommodating fastener heads.
30
8. A fastener driving tool according to claim 6, wherein said fastener driving tool
accommodates fasteners of at least two different lengths, wherein said sleeve channel

further accommodates fastener heads.

35 9. A fastener driving tool according to claim 5, further comprising a pair of shoulders
at a forward end of said main channel of said opening for engaging said lower ends of said



- 6. A fastener driving tool according to claim5, wherein said front channel—
and said rear channel together with said pair of rails conprises a sleeve
channel for accommopdating said sleeves. 25 7. A fastener driving tool
according to claim6, wherein said fastener driving tool accommodates
fasteners of at least two different |engths, wherein said tip channel fixed
depth is substantially uniformfor each of said fasteners, and wherein said
mai n channel of said opening further conprises a second head channel for
accomodati ng fastener heads. 30 8. A fastener driving tool according to
claim6, wherein said fastener driving tgpl accommpdates fasteners of at
| east two different | engths, wherein said sleeve channel further
accommodat es fastener heads. 35 9. A fastener driving tool according to
claimb5, further conprising a pair of shoulders at a forward end of said
mai n channelSl&¥¢sai d opening for engaging said | ower ends of said -27-
sl eeves. 10, A fastener driving tool according to claim4, wherein said pair

of rails engage ur al,i.t. f  protr.usions. protrudi ng. fromgach one of said
o1 ur al § by of 81 e EteNeP Vit Bol BEGHANE | ginh 5 Ve eic b 0 <
wher ei n sai dplumbityaif peothmnaprotreding framsacheome\of sodpluralitynof seeved. | at i on channel
for acco dating said sleeves and a head channel spaced, and separated by

a first rail, fromsaid collation channel for accommodati ng fastener heads.
10 12. A fasklenerA dastapendriviag tocd asenrding do cloime [4aiwhemin gié mdgazisehas pdeedr

source is fUpksagewabeishpbigna dol0tiah Ehirne o hdeddfhedalifg sdid fshel@ngid £hdadi Ng
tool for drlcgl n fast(fne({)s tovvg@d % vvor.r surf ce[l Salﬂ fa[sj} eners %5. bei ng
col | ated by SlTElFed gnd seruried bia Rl @il ot g calipipnshansgbros Acpommgiging) | ¢y
of protrusifastenephedds.udi ng from each one of said plurality of sleeves, each
fastener ;gaving a tip wth a predeterm ned exposed tip |ength, said
fastener driving tool conprising: a body having a forward end, a rear end,
and a cylind& wia Hastgrendniving tepl scearding i Gleire o wihereim saidipgwes Souigteis; fudo a

chanber f or ngeghbaskedReconbudtidti dhh@Berand sai d rear end of said tool body,
wherein said chanber provides pressurized gas to drive said piston axially

forwardly; a driver blade extending axially forwardly fromsaid piston; a
nosepi ece exitlendiAdasteneadtiving @wolvor diryinr fasteress tdwhrdan tvosknshirfate, saiddadstenets body;

2 ARG RESERIERS ph I et 48 DAL
dri ver bl adeproiowieng peatfuding from each one of said plurality of sleeves, each fastener having a tip
with a predetermined exposed tip length, said fastener driving tool comprising:
a body having a forward end, a rear end, and a cylinder with an axis;
a piston mounted within said cylinder;
20 a chamber formed between said piston and said rear end of said tool body, wherein
said chamber provides pressurized gas to drive said piston axially forwardly;
a driver blade extending axially forwardly from said piston;
a nosepiece extending axially forwardly from said front end of said tool body;
a shear block mounted to said nosepiece, there being a drive bore formed in said
25 shear block and said nosepiece for guiding said fasteners and said driver blade toward said
work surface,
wherein said fasteners each have a tip and are collated by a plurality of sleeves each
having a lower end beyond which said tip may project up to 2 inch, and
said shear block providing an opening into said drive bore for said fasteners and
30 collation sleeves, said opening having a main channel sized for accommodating said
fasteners, and a tip channel of a fixed depth of up to about !4 inch deep for providing a
clearance through which said tips can pass, there being a pair of shoulders at a forward end
of said main channel for supporting said lower ends of said sleeves and a pair of rails
spaced rearwardly from said pair of shoulders, said rails being engageable with said
35 protrusions of said collation sleeves;
a magazine for guiding said fasteners to said opening of said shear block, said



wor k surface, wherein said fasteners each have a tip and are collated by a
having a | ower end beyond which said tip may
project up to '/2 inch, and said shear block providing an opening into said
dri've bore for said fasteners and 30 col | ation sl eeves,
a mai n channel sized for acconmpdating said fasteners, and a tip channel
a fixed depth of up to about % inch deep for providing a clearance through
there being a pair of shoulders at a forward end
for supporting said | ower ends of said sleeves and a
pair of rails spaced rearwardly from sai,g_pair of shoulders, said rails
bei ng engageable with said 35 protrusions of said collation sleeves;
magazi ne for guiding said fasteners to said opening of said shear block,
sai d shear bl ock and said nosepi ece being fixed with
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wherein said nosepiece encloses a drive bore for guiding said first fasteners, and said
second fasteners and said driver blade forwardly,

wherein said first fasteners and said second fasteners each have a tip and are collated
by a plurality of sleeves each having a lower end beyond which said tip may project
substantially the same distance such that a position of said {irst fastener tip and said second
fastener tip are substantially uniform regardless of what length fastener is used, and

there being an opening into said drive bore for said first fasteners, and said second
fasteners and collation sleeves, said opening having a main channel sized for accommodating
said first fasteners, and said second fasteners, and a tip channel of a fixed depth of up to
about %2 inch deep for providing a clearance through which said tips can pass; and

a magazine for guiding said first fasteners, and said second fasteners to said
opening.

15. A system according to claim 14, further comprising a third collation having a
plurality of sleeves holding third fasteners each having a tip, wherein said third fasteners
are of a different length than said first fasteners and said second fasteners, and further
wherein said fastener driving tool is for driving said third fasteners, said nosepiece
encloses a drive bore for guiding said third fasteners forwardly, said third fasteners are




- about V2 inch deep for providing a clearance through which said tips can
pass; and a magazine for guiding said first fasteners, and said second
fasteners to said 30 opening. 15. A systemaccording to claim 14, further
conprising a third collation having a plurality of sleeves holding third
fasteners each having a lip, wherein said third fasteners are of a
different length than said first fasteners and said second fasteners, and
further 35 wherein said fastener driving tool is for driving said third
fasteners, said nosepiece encloses a drive bore for guiding said third
fasteners forwardly, said third fastener? gar e collated by a plurality
of sl eeves each having a | ower end beyond”whi ch sald tip may project
substantially the same di stance such that a position of the third fastener
tipis substantially uniformin conparison to the position of said first
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a general 14 &3¢ 'ﬂ'@f 8 BPInh§ V@'E\é@@? ¥%t least in part in said nosepi ece
for guiding 20 said fasteners and said driver blade toward said work
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magazi ne for QU|d|ng sal eners openli ng,
nosepi ece beFWdPWQd‘WﬁaPF,F%B‘é%mgto each other; and a fastener guide

ext endi ng axi al | YaB&nyﬁm\Igléfov@%&ﬁi dré&?&ﬁphﬁﬁ@e mlaérdmiraas{&ﬁser 25 guide

havi ng a bore and bei n%‘o @? ‘?ect to sal d nosepi ece between an
ext ended Josi ti ofPisioqMpUnLEd Wi 'bﬁ“ ‘6’%‘1" a feed passageway in said

magazi ne havi ng aapowatsogue fhadceingaad pistuncviallpdormedaBy;a first gui dance

formati on havi ng ﬁ\%rlb Bkgggﬁ?@ggﬁélgc}?m*&grﬁ% JaaR{ eﬁgl?agi ng said collation

and a head channe space n ‘or . accommodating said

fast ener 30 headsa nesspiees exiending ayialy dorvvardhnfiem saif dwanhendiaf said tapl begdy. dance
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engaged V\i salg‘ Ifagste%l:res} Gn Sald %rlverq&ade towarg said work surface, there being an opening into
said drive bore for said fasteners;

a magazine for guiding said fasteners to said opening, said magazine and said
nosepiece being fixed with respect to each other; and

a fastener guide extending axially forwardly from said nosepiece, said fastener

25 guide having a bore and being movable with respect to said nosepiece between an extended
position and a retracted position;

a feed passageway in said magazine having a first guidance zone which includes a
first guidance formation having a collation channel configured for engaging said collation
and a head channel spaced from said collation channel for accommodating said fastener

30 heads, and a second guidance zone adjacent to first guidance zone having a second
guidance formation which includes a pair of rails engaged with said sleeves, so that along
said second guidance zone only said collations are in contact with said second guidance
formation;

wherein said fasteners each have a tip and are collated by a plurality of sleeves each

35 having a lower end beyond which said tip may project and

wherein said opening into said drive bore has a main channel sized for



sai d second gui dance zone only said collations are .in contact wwth said
second gui dance formation; wherein said fasteners each have a tip and are
collated by a plurality of sleeves each 35 having a | ower end beyond which
said ti'p may project and wherein said opening into said drive bore has a
mai n channel sized for C ¢ -30 accommpdating said first and second
fasteners, and a tip channel of a fixed depth for providing a clearance

t hy ough which said tips can pass. 18. A fastener driving tool according to
claim 17, wherein said first guidance zone 5 overlaps with second gui dance
zohe to forma transition zone where botRyfirst and second guidance
formati ons engage said collations. 19. Afastener driving tool substantially
as herei nbefore described with reference to the draw ngs and/ or Exanples.
10 20. A systemfor fastening a work piece to a substrate substantially as
her ei nbef or eaccdmswdatingdsaid fikst rapd seend dastenetshendinavp clyenel naf/ © fixek degph deor.

providing a clearance through which said tips can pass.

18. A fastener driving tool according to claim 17, wherein said first guidance zone
5 overlaps with second guidance zone to form a transition zone where both first and second
guidance formations engage said collations.

19. A fastener driving tool substantially as hereinbefore described with reference to the
drawings and/or Examples.

10
20. A system for fastening a work piece to a substrate substantially as hereinbefore
described with reference to the drawings and/or Examples.



