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The present invention relates generally to i rrpr ts in fastener driving
tools, and specifically to inprovenents relating to 4he useability and
functlonallty of such tools for installation of trim and other decorative
and finishing applications utilizing snal f asteners and spall—werkpieces,
which will be collectively referred to hefejnRESLAGEINS Si cat |S@hjq, The
tool of the invention includes a nunber oﬂz}/mmﬁmeﬂ fpeaattd,égst@s%eér
suitable to provide enhanced operation an;EfL@em(gonfqmge ntapagad elt ool
intrim applications, while also i rrprovl’ BAVh) {pagd. a%sembdgyfd ........
Preferably, the tool is a combustion pow’,ﬁe‘qbs&,qgl qmgeag e¢b pagelt ..[hHe

present invention are simlarly applicabl/ 8.8 uch as.. ..
pneunatical ly powered and powder actuated é@gﬁ{:ﬁ?ﬁcﬁﬂﬁ‘ Portabte

conbustion powered tools for use in drivi & fasteners I nto workpi eces are
described in comonly assi Lch, U S Pat. Re. No.
32,452, and U. S. Pat. NosFORERIM]APPUICAH!IOM 4,483,474, 4,403,722, and
5,263,439, all of which are incorporated by reference herein. Sinlar
conbustion powered nail and staple driving tools are avail able

commercially fromITW Eﬁéﬁ%&% 6?%1-%%%6& br and.

The present invention relates generally to improvements in fastener driving

OF THE I'NVENTI ON

tools, and specifically to improvements relating to the useability and functionality of such
tools for installation of trim, and other decorative and finishing applications utilizing small
fasteners and small workpieces, which will be collectively referred to herein as “trim

5 applications™. The tool of the invention includes a number of improved features especially
suitable to provide enhanced operation and user comfort when using the tool in trim
applications, while also improving ease of tool assembly. Preferably, the tool is a
combustion powered tool, but aspects of the present invention are similarly applicable to
other tools, such as pneumatically powered and powder actuated tools.

10 Portable c?ombusﬁon powered tools for use in driving fasteners into workpieces
are described in comméﬁly assigned patents to Nikolich, U.S. Pat. Re. No. 32,452, and U.S.
Pat. Nos. 4,552,162, 4;483 473, 4,483,474, 4,403,722, and 5,263,439, all of which are
incorporated by reference herein. Similar combustion powered nail and staple driving tools

are available commercially from ITW-Paslode under the IMPULSE® brand.
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3-2- Such tools incorporate a generally gun-shaped t ool
housi ng enclosing a small internal combustion 'engine. The engine is
powered by a canister of pressurized fuel gas, also called a fuel cell. A
battery-powered el ectronic power distribution unit produces- the spark for
i gni tion, and ®uchitoolsdrgozporate 2 generallhgun-shapedoolwusmgendlesing arsniajl h an

efficient conbustion within the chanber, and facilitates scavengi ng,

i ncl ygy Mt sdoind, TS s YawhYe : gﬁﬁgizg ' ) a
reci gﬁﬁ?ﬁ‘g’bgu ston la?lé\}i ng a ?{%}'fg%&at eﬂf%ﬁﬁﬁﬁf a gﬁ&d@?ﬁyo’%g

wi thin_a_ piston _chanber of a cylinder body. . - . . The wal |l of a
conmbwelleda fagloelerA batteryr-powered eleoiiopicpe wendiswibusiopamitproduesssthe spark
through a |inkage, noves to close the conmbustion chanber when a workpi ece

cont g} jgrfitiBAEM alfahN6cA8d iﬂ&hﬁp&ﬁﬁﬁﬁicﬁf@lﬁﬁﬁ@%@fﬁe& Yot BBtH b ‘6?13&?11{5

pressed agai nst a workpiece. This pressing action also triggers uel

mefering valve. to.introduce a specifjed volume of fuel gas into the closed
c o somtyRteR Bin fhe ﬁgmierf,u@de dagilitates, gcayepging, gngliding the exhrest efhe

formof a solenoid valve, which is powered by the battery, or may be a

pur elgonitrstisnibyaprodudtsy €The engine includes a rédigiciting pistdn Raviag ah &lohgae! .
whi ch causes the ignition of % charge of gas bi nﬁﬁgt Ee conbus?i on. ch%er of

t he engi,ne., t i ston and_.driver, bl ade, are.shat do rd to inpact a
bosi e1Eg drvet bR dismined S meiston cBamher o7 Reind PO e i ston i s
driven downward, a displacenent volune enclosed in the piston chanber

bel ow t he pi st dhe wall of & edmbustiexé¢iamber dughalbynseciprocable abouitta vaivé slepveovi ded
at a lower end of the cylinder. After inpact, the piston then returns to

'S QhiIalgh Qiini'cﬁiéa,%\{évé%‘}%fcﬁés%'{hé BERBANH LREEY Whln §3orRE {228 Lhifict

10 element at the end of a nosepiece connected to the linkage is pressed against a workpiece.
This pressing action also triggers a fuel metering valve to introduce a specified volume of
fuel gas into the closed combustion chamber from the fuel cell. The metering valve may take
the form of a solenoid valve, which is powered by the battery, or may be a purely mechanical
valve. |

15 Upon the pulling of a trigger, which causes the ignition of a charge of gas in
the combustion chamber of the engine, the piston and driver blade are shot downward to
impact a positioned fastener and drive it in;b the workpiece. As the piston is driven
downward, a displacement volume enclosed in the piston chamber below the piston is forced
to exit through one or more exit ports provided at a lower end of the cylinder. After impact,

20 the piston then returns to its original, or "ready" position through differential gas pressures

2
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.- 3- within the cylfnder. Fasteners are fed into the nosepiece froma
supply assenbly, such as a nmagazine, where.théy are held in a‘properly
positioned orientation for receiving the |npact of the driver blade. Power

of the togls differs according . to the |ength t he piston troke vol ume
of t OB MR SIner R ASIERETS ate fo i stggso B 49T SURLY BFS6b1Y, Stch as a
The conbusti on powered tools have been successfully applled to |l arge

wor k phg@eme! ®biditd theyg af@haé in aprepslpposiéndd @riemamxf fsrfrebdvaiphetifpacheavy
duty applications. “~Snmaller workpi ece and snaller fastener trim

appli ndadlff rent.s of ar at i aracter.istics than
The ok b, deites Siaar o Bgwer of T RIS ERER cRRERR 1 B ekt o die piston sroke,
One operational characteri stl c required in trimapplications is the ability

to. Rohghebfiie/combistivn dasiterefuelidbsdge andeithilar fRetors.he sake of appearance,
sorre trim applications require fasteners to be countersunk bel ow t he

face of the, ce. others e fastene flush
vvi h the surfa OFBT“?? stier aswsred t&ﬂfé g ﬁ%&su?cee&ﬁ &e?ig?ﬁﬁ@e to
stand off above the surface of the workpi ece. Depth adj ust ment has been
achi swsriipicoesrequiriig largd fasteners; fod frantng,aobfisg amdothenhe sgy dutglapplitationgh a
tool controlling mechanism referred to as a drive probe, that is novable

0 S SRS ARl oo AR IR 4o @

tool -control ling nechanisns are disclosed in Volmann U.S. Patent No.
3, 519peswionaheharactetistics thas thebeavyrduty, “rouglsin’(48d athersiomiar applicaPmnent No.
5,219,110, and Johnson, Jr., U S. Patent No. 5, 385, 286.

One operational characteristic required in trim applications is the ability to

10 predictably control fastener driving depth. For the sake of appearance, some. trim
applications require fasteners to be countersunk below the surface of the workpiece, others
require the fasteners to be sunk flush with the surface of the workpiece, and some may
require the fastener to stand off above the surface of the workpiece. Depth adjustment has
been achieved in pneumatically powered and combustion powered tools through a tool

15 confrolling mechanism, referred to as a drive probe, that is movable in relation to the
nosepie'ce. of the tool. Its range of movement defines a range for fastener depth-of-drive.
Exemplary depth adjustment tool-controlling mechani;ms are disclosed in Volkmann U.S.
Patent No. 3,519,186, Canlas, Jr., U.S. Patent No. 4,767,043, Mukoyama U.S. Patent No.

5,219,110, and Johnson, Jr., U.S. Patent No. 5,385,286.
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.- 4- Anot her depth-of -drive adjustnent having a spool on a

thread for adjusting depth is disclosed in cormonly assigned U S. Patent

5,685,473. The spool has ribs that engage a spool restraining el ement when

the tool controlling mechanismis pressed inwardly toward the tool body.

This prevents ypasthendsptheifidriveestjidtmenohhving sespool of o tiredd fdrrﬁjudtﬁxg these
e

prior depth adjustnent nechani sns, the operator typically obtains a sired

dept hr o trial and errqr.. If th i I r so reaso it may
e et s Sclosd i pOBiei Heiptdd ORE Rheerk S645A7E, nGmpor bat s gnat ' 1hi 2
experinmentation to obtain a desired depth slows operation of the tool, and
may lepgagd a spooloestiaining elbaremg evhen the tool eqittolling treohanibidé presse inweardly
precisely control |l ed depth. ‘Anot her difficulty intrim

Fact RERES Sl 1ot RS ool BN R T oI Bl ton R
nmount ed bel ow the handl e used by an operator to.grip and trigger the gun.
Tifey these pricradeptt adystmerpriechadismsletitef gperatoe typicallie obtajrena dasirgd depthl ar i n

operation to those found in staplers. It is preferable to prevent firing

when ' ' ) i Nne, _ : t rs

ar o CrSEh Al il PG, FlocoRr et B SorEIRMM Ry iSRRGl W
sized fasteners provide very little nmechanical feedback due to their snall
si ze ermgito extmplte 2 previphslylused depthi nthis esperimentation itopbtain pulgsireddepthve in
I ncrements of about 0.060" (1.5nm). As a result, a |ockout bar noving with
t he RiRASodetats t+ QoI | 2 X 15555%, ted
i nkgge, OLPse ﬁ%@%ﬁgéﬁg, ?ﬁ#ﬁg%ﬁ%ﬁ%@siﬁ%@ﬁ%ﬁ%@&%’% ter t [elﬁ"l riving

of a small dianeter brad.
reqr{%re a precisely conu'gl?ed depth.

bt

10 Another difficulty in trim applications relates to the small fasteners used.
Typically, _these fasteners are fed into the nosepiece by a magazine which is angularly
mounted below the handle used by an operator to grip and trigger the gun. They are advanced
by a spring loaded fastener pusher, generally similar in operation to those found in staplers.

It is preferable to prevent firing when a certain number of fasteners are remaining, or when

15 the fasteners are exhausted, but the resulting movements created in the magazine by trim
sized fasteners provide very little mechanical feedback due to their small size. For exami:ie,
typical finishing brads loaded into a magazine move in increments of about 0.060” (1.5min).
As a result, a lockout bar moving with the brads is unable to block the larger diameter drive
probe and related Iinkége, used to enable firing, upon the movement induced after the driving

20 of a small diameter brad.
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.- 5- The fasteners used in trimapplications may al so be
difficult to manipulate and |oad due to their small size. Rear | oading,
top | oadi ng, and side |oading arrangenents are known in the art. The side
and top | oadi ngmargangenent s.are nor.e nechani cal | I si.nce the

i rection in whlEHARESE 3erd fEirt aPplicaone fiay e Y SHEHES manipilatend o | ne
same direction into the nosepiece that the fasteners travel during

oper dbaddue Th¢hdinsmall sizer Réarddading aopdoatingdnd sdevaivg arrhygempite apnt ed,
but is nore difficult to use because no portion of the gun provides a

gui di e fo e . ; , L 04

o ourk e i ek o o8 st nc g Tondig FraPRbAERS arf kP PR RAN] Sppled
magazi ne. User ergonom cs and tool bal ance also play a nore -

pr oncumeether ditestion inrwinch 4be fastenters ars. lohbed nid dbé mragafinehis nob i thecsabhms t en
hori zontal Iy di sposed trimpieces and trim pieces in awkward positions
fesul bs La u . . o f . whi .

b ariier B @ boRecatat g T, bl Al bBGRIH, TP Rallh e
handl e di sposed away  fromthe axis of the driver blade to accommpdate the
fuel loadinghasrangementds msue ieasilnimplemented, batiamene difficulidotuse iegausearo of
the handl e at the housing. This results in a natural  -tendency of the tool

to | . . r i i . . e

t ol TOHSHBL M G BroRides LR SHARIH alspt LPallas Ve O SC Heginite

al so pronounced, since th di stance between, the handl e and the driver acts
as a Qi EnoupAffastanerscw opgrpBg don placiag fpsfeRes lrmetﬁe MRAZIGIMehe t ool
resulting in fatigue.

‘User ergonomics and tool balance also play a more pronounced role in trim

10 applications. Manipulation of the tool to fasten horizontally disposed trim pieces and trim
pieces in awkward positions results in user fatigue, which is amplified by a tool which is not
balanced around the user grip area. Typical combustion tools have the handle disposed away
from the axis of the driver blade to acconﬁnodate the fuel cell held in the housing at a point
adjacent to the termination of the handle at the housing. This results in a natural tendency

15 of the tool to lean away from the user when gripped at the handle since most of the tool’s
weight is centered near the axis of the driver blade. Recoil is also pronounced since the
distance between the handle and the driver acts as a moment- arm. A user must oppose these
forces when using the tool, resulting in fatigue. |

User comfort is also affected by tool weight and stability. Typically, the

20 fastener driving tools are held together by numerous screws and rivets at various points
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.User confort is also affected by tool weight and stability. Typically, the-
fastener driving tools are held together by numerous screws and rivets at
vari ous points : : - 6-
around tool's periphery. This increases wei ght and decreases rigidity.
Si ncerdiir] twels petiphergn THio trlcréayes weigltadddeproasé Crigiditye Bintd thesBRsdAR €
fastening also can lead to alignnent problens in delivering fasteners into
t he nosepi ece. .These operatigpal Rroble sepanat e f,rom addi ti onal
assertiy 08T BhEie e Spatts slttee B ekt Jasteding aise o lead 0 ahgpmenf o
“assenbly nore difficult and expensive. ﬁTin1appIications
al so prebjeinsan delieermgnfasienersiintol the nosepiecdu These éperational Pygblemb ard sephrate
obscure an operator's sight line since the body of the tool interferes with

st araH 4t sy SroblFied AR FE Sn bt Wil Bof Réanlt®s Wnfh i 1
sel f contai ned power sources generally nust also be portable, and «cost is

arb i rasssmnblytmorendiffienlt and kxpenstvest and wei ght down, many portabl e tool s
| ack an on/off switch. To prevent unintentional operation of the tool,

sonme oper ators gk ﬁ% . - : :

portion of the ﬁ%ﬁgﬁ n %QESE%%%%@%F@#@%{%?@&ﬁg&g‘éc {szzgy to
produce the spark and fan novenent necessary to tool operation. If the
oper 4eols abscursameperator’s sightdinesinge thei basiyf the ﬁ%ﬁld@tﬁr&re%‘é'ahftbt view e

| oosely held disconnected battery (or batteries) may fall out. This is an

| NCORMEIMIGH 6L tHeOnrkPicee Pratiftiate & the gBﬁﬁ aPWhith RO Eastéhet RAl1 BRREY intB TR 2

pot ent’ al hazard to "t he operator and anyone bel ow t he

workpiece.

10 Tools having self contained power sources generally must also be portable, and
cost is an important concern. To keep cost and weight down, many portable tools lack an
on/off switch. To prevent unintentional operation of the tool, some operators disengage the
battery held in the handle or some other portion of the tool. In the combustion tools, the
battery is necessary to produce the spark and fan movement necessary to tool operation. If

15 the operator is moving, for instance by climbing a ladder or scaffold, the loosely held
disconnected battery (or batteries) may fall out. This is an inconvenience to the operator, a
cause of damage to the battery, and a potential hazard to the operator and anyone belowthe

operator.
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zoperator. -7-

Accordingly, it is an object of the present invention to provide an

i nproved fastener driving tool useful for driving of fasteners in trim
applications and whi ch addresses drawbacks in conventional fastener
driving tools. Accordingly, it is anAbjddief thbprsentahvetttortepvide v improvedi s t o
‘provide an inproved fastener driving tool in which fastener drive depth

may lner. t t . Le t teper .dept.h ttings. A
ol PSRt BT Pol et ok BriPinB R Hh RS L O Sppti BB B MU adEebeaRT: e
driving tool having a drive probe adjustnent including a polygonal surface
coopdrawbacls m coneensionahfgstenariddvilgttools, such as a ball, to provide
discrete increnmental adjustnents of the drive probe. A
further object S the! i kS L0 + ROV, | L

combusti on pO\KA/g{oéﬁdé}?a{:g%%ner arp?i\!/s:%%lu%\%g:tﬁ%grt@ipgg lﬂg aﬁgrr\ﬁcﬁ]:g{'gdn t?tlleé'ger
are noved inwardly toward the driver blade to provide a nore bal anced
ofer drivingaioop s whidnfasner rive depthj mey befineiementallyesatito produceaepeasablde an

I nproved conbustion powered tool having the trigger positioned wthin an

| MagkfRe ' of : t; Vs avity.
A R s F B e o 0 B e e o
fastener driving tool for trimappljcatjons whic revents tool operation
wheniastensy erhw@grﬁoegdlaﬂmaaér dgye arabe adjustosat ingludigna; pelygenalepifacge. A
rel ated object of the -

cooperating with a spring loaded detent, such as a ball, to provide discrete incremental

ot

adjustments of the drive probe.

10 A further object of the present invention is to provide an improved corﬁbusﬁon
powered fastener driving tool wherein the handle and trigger are moved inwardly toward the
driver blade to provide a more balanced operational position. A related object of the
invention is to provide an improved combustion powered tool having the trigger positioned
within an imaginary extension of the fuel cell close to the ;tool's center of gravity.

15 An additional object of the present invention is to provide an improved
fastener dﬁving tool for trim applications which prevents tool operation when a
predetermined number of small fasteners remain in the magazine. A related object of the
invention is to provide an improved tool with a distance amplifying lockout which multiplies

the mechanical movement associated with the movement of the fasteners in the magazine

This Sheet Has Been Replace




-invention is to provide an inproved tool with a distance anplifying | ockout
which multiplies the nmechanical novenent associated with the novenent of
the fasteners in the nagazi ne

- 8- after driving of a fastener to block the drive probe and |inkage
from afted dyiving of anfastaner 40iWaek tho driveprobe and linkage from mevinglinfauanher
obj ect of the present invention is to provide an inproved fastener driving
t ool B@éﬂﬁ&ﬁﬂhﬁﬂﬂﬁﬁﬁations which has a magazine which is shaped to act as a
connection mnerber at the bottom of the tool to hold separate portions of

t he tool housin%B toget her. Rel ated objects of the invention include the
provi sion of a fhagdlifetheniobiecs of che Presemt dnyendionoisels pravide amaiyaproved
having ri bs for accepting pieces of the housing, and a rmagazi ne having a

cl oseghshakf 8Ving tBSIEME RS AeadhsVhith Baé 8 MAPAOMR which i
addi tional obje tt of t he %?ggent i r?venlt lon is gggpro‘zilge %ﬁhaipr?grtgvag&ﬁ@a

fastener driving tool_ for tri pplications having a rear, | oading nmagazi ne
under Comnectignmeherithe Dottem obe tﬂw@?ﬁ serpapieRPTEABS Pf ther fogbhousingn
extended portion of one of the tool housing pieces so that the shelf aids

i n fasjgefief. ReRedddbjects of the invention incléde hePrivdsiopRif aGhagizind Wwhidhxfiids
I nvention is to provide an inproved fastener driving tool for trim

applicatipons which includes apn el ongated [o0ining el ene f hol di n t he
opar e 5 RPABegr et AT, NEHRE Mg L ASCFPERE PECS e (BEHOUSE F8) Ai ng
el ement including a sight permtting an operator to position the tool over
a wor ijageziae having a closed bottom3b iprévemb expusureobf thetfastbnédse present invention
s to provide an inproved fastener
An additional object of the present invention is to provide an improved fastener
10  driving tool for trim applications having a rear loading magazine under the tool's handle, the
tool having a loading shelf defined by an extended portion of one of the tool housing pieces

so that the shelf aids in fastener loading.
Yet another object of the present invention is to provide an improved fastener
driving tool for trim applications which includes an elongated joining element for holding
15 the separate housing pieces together along the front of the tool, the joining element including
a sight permittiﬁg an operator to position the tool over a workpiece.
Still another object of the present invention is to provide an improved fastener
| driving tool for trim applications which has a battery holder including a locked standby
position, permitting thé battery to be moved into a locked position which is out of electrical

20 contact with tool operational circuits. A related object of the invention is to provide a tool
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- driving tool for trimapplicationg which has a battery hol der including a

| ocked standby position, permitting the battery to be noved into a | ocked
position which is out of electrical contact with tool operational
circuits. Arelated object of the invention is to provide a tool

-9- withnt batterybizolder whinhl idenovitile befvweenmepbiate butoad apesatiomad ind [stankibgt
operational and standby positions, and includes an indicator to indicate

SUMVRRRRBRS-H Qe ol o'l G oo oBBGRGH the mositign of the bpttenter o

exceeded by the present inproved fastener driving tool, which is
espebpldet.,y suited to trimapplications. The tool of the present invention
i ncludes features aiding in the operation, ergonomcs, and assenbly of the

tool. According to one S(IWI‘MAR th-b? ERtrioAyention, the fastener
tal'ly set.

driving depth may be increnen n the preferred enbodi nent, a

drive probe adlrgst ment _nmechani smincludes a_pol ygonal shaped surface with
aSdet ent conpr ' agove-Lsted pbiectsage mebar exqeededhby B nrasens impeaved fayienest or
adjustnent results in increnental "clicks" indicating distinct increnental

posi {iiemg twbil micmwsﬁ&iﬁgsédiﬁéd&@ﬂ@ﬁpﬁg@bﬁoﬁa TRE bdd] T tife PreSiit Hvedfion

firing en a certain nunber of sma asteners remain, the preferred tool

al so,ipcludes a distance anplifying | ockout. The | ockou is pivotally
rmunzvsﬁnj&ﬁ eqtyres 35&1&? OPeFAtPny FEgOnPENIGS 2nd gesenblytdhe toglo AcimEdinghen a
predet erm ned nunber of fasteners remamin. An engagenent end is | ocated
f ur t feénd featiiré BE thePresnt fitientioh, the fastémes deiviiggdéptiaha) bé thdremehtidiyaet.

e

significant anplification in novenent. Th
In the preferred embodiment, a drive probe adjustment mechanism includeé a polygonal

10 shaped surface with a detent comprising a spring loaded ball riding on the surface. Operator
adjustment results in incremental “clicks” indicating distinct incremental positions Which
may be easily reproduced. To facilitate prevention of firing when a certain number of small
fasteners remain, the preferred tool also includes a distance amplifying lockout. The lockout
is pivotally mounted and is engaged by a rod that is part of a fastener follower when a

15 predetermined number of fasteners remain. An engagement end is located further from the
pivot foint than a rod contact point to provide a significant amplification in movement. The
amplification is sufficient to move the engagement end into a position to prevent the tool’s

drive probe and linkage from being placed into an operational position after a single fastener

has been expended.
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.anplification is sufficient to nove the engagenent end into a position to
prevent the tool's drive probe and |inkage froem being placed into an
operational position after a single fastener has been expended.

- 10 - The preferred tool also includes a nodified trigger

and handl e asseTHY ptefef2d tobP4Isd Mchitids hmhadified ighefaie hahdoaisserhB¥arthd he
dri ver aX| S as conpared to a conventlonal tool. This |rrproves t 0ol bal ance

and co Bz;dttli'xe referred enbod %:Fe t he fastener
nmaga H m"gﬁi“éggf e mpyed S}‘Vbaéﬁﬁ"‘i" VEREXIS 25 (PERARRA ok EpRsadionah g
serves to hol d together separate portions of the housing for the tool. The

nmagazosle This imgasvesitbol bakinatcarinisengotmfigtsepar ate hal ves of the housing,
which lock into the ribs to bind the housing portions together. The

magazi ne preferab) udes ed.al um num bottom keep t he fas'tener
1o 1 om bei nindapetaredaraodimant &5 PG MR GV e A BERRLPRN o7 or | y
act as an assenbly point along the front of the tool. The elenent includes

a 5 i lfasténersimo tise nosepiese pirid epvesttb dohpwpether sdpargie ppeidngs gfake hoasing ier t ool
over a workpiece. Alternatively, a r|er type sighting aid may be used in

B! ool T gz TCIRE Mo Y rEERpR R sPoaRE BENES RE AR ok

Preferably, one of the housing portions extends nore than the ot her at a
r ear logkointé the xihe teebindshenigasing portions together. Wi hé¢ magazipepreferably anclihdesh
fasteners may be | oaded.

a closed aluminum bottom to keep the fastener tips from being exposed. An elongated

joining element serves to similarly act as an assembly point along the front of the tool. The
10 element includes a rib which acts as a sight for the operator to properly position the tool over
a workpiece. Alternatively, a rifle type sighting aid may be used in place of the rib.
Separately and combined, the magazine and joining simplify assembly and improve tool
rigidity and component alignment.
Preferably, one of the housing portions extends more than the other at a rear
15 portion wﬁere the magazine terminates with an opening into which fasteners may be loaded.
This extended portion provides a fastener loading shelt:.- The shelf acts as a guide to assist
an operator in the loading of fasteners into the magazine opening. )
An additional advantage of the preferred tool is the battery holder, which

includes separate locked standby and operational positions. An oﬁerator may move the

20 battery into the locked standby position to remove the battery (or batteries) from electrical

10

i
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A

. This extended portion provides a fastener |oading shelf. The shelf acts as
a guide to assist an operator in the |loading of fasteners into the

nmagazi ne openi ng. An addi tional advantage of the preferred
tool is the battery hol der, which i ncl udes separ.ate | ocked standby and
oper aomanawn}hdbeteﬂ@hscalmwne of the toohy Tie bettetycholderamay ipclude antoff’laxrcked
standby position to renmpbve the battery (or batteries) fromelectrical

cont 11%d hﬁlc%alfi%n%xeﬁzti{eh(iﬁé lHotl rqg Jl‘éd me st%ﬁ%sﬂi%ﬁ' J} %nl”miy

i ncl ude an sim |ca |on ery 'hol

pl aced in_ the standb p05|t|on or an on or 5| mlar indication when the
bat t OF similardadication when shespasteay heldar isioghe ioperatignal positire dWihen plagedsinandby
position, the battery is still held securely in the tool so that the t ool

may
T SRR posiad MOBAREy is gill held securely i the tool so thate Wopl e BE MY

i nvention wi|l be apparent by reference to the detailed description and

t Re &'ﬁ&WQT@Qﬂ,- of whi ch: FIG 1 is a partially cut away side
view of the preferred fastener driving tool; FIG 2 is an
opposite side view of the fastener driving tool of FIG 1,

FIG 3 is a partial cross section of an incremental drive depth controller

o il Faste” o0, R AR E T DG 1S * 1o e

Other features, objects and advantages of the invention will be appareﬁt by
reference to the detailed description and the drawings, of which:
FIG. 1 is a partially cut away side view of the preferred fastener driving tool;
10 FIG. 2 is an opposite side view of fhe fastener driving tool of FIG. 1;
FIG. 3 is a partial cross section of an incremental drive depth controller of the
preferred fastener driving tool; |
FIG. 4 is a section takex_l at line 4-4 in FIG. 3;
FIG. § is a partially cut away side view of a portion of the preferred tool
15 including a distance amplifying lockout;
FIG. 6 is a partially cut away alternate view of the portion of the preferred tool
including the distance amplifying lockout;
FIG.7 is a perspective relational view of the preferred tool, a preferred faster;er

magazine and a preferred fastener follower;

11
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. FIG 5 is a partially cut away side view of a portion of the preferred tool
including a distance anplifying |ockout; FIG 6 is a
partially cut away alternate view of t he portion of the preferred tool

i ncl udi ng the di stance anmpl i fyi | ockout FIG7 is a
perspective refHei AW partom Qfﬁbeme&fé@d@ﬁl eRfdmagazinedp anpagompleteder

magazi ne and a preferred fastener follower,

- 12assembly state; FIG 8-shows a portion of the preferred tool and
magazi ne in an uncorrpl et ed asserrbly state; - ! FIG 9a shows the
portion of the I n 8 in a Iet assenbly state;

FIG 9b i||ust?g¢’eé Et@dﬂw PERBES 1991 ?F‘ﬁr & 8 3 sempbesed of
FIG 8; ' FIG 90|satopV|ewofaJO|n|ng el enent fromFI G
9b; assembly state; FIG 10 is a perspective partially exploded view

|IIustrat|ng t he preferred tool and its battery hoI der;

G 2 o, 2 PR AL iy n e R by Sh S e RSl s
section taken along line 12-12 in FIG 11; and FIG 13 is a
- perspective vi BiGO9¢c B ptoptvien oﬁajbhﬂnpebhmmﬁbmﬁm Sbpwing its fastener

| oadi ng shel f.
FIG. 10 is a perspective partially exploded view illustrating the preferred tool
and its battery holder; |
FIG. 11 is a partial side view of the battery holder mounted in the preferred tool
10 inalocked standby state;
FIG. 12 is a section taken along line 12-12 in FIG. 11; and

FIG. 13 is a perspective view of a portion of the preferred tool showing its

fastener loading shelf.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
15 ' Broadly stated, the present invention concerns an improved fastener driving
tool that is especially suited for installation of trim, and other decorative and finishing
applicaﬁons utilizing small fastenets and small workpieces, which will be collectively

referred to herein as “trim applications”. The tool of the invention is maneuverable and

12
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. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Br oadl y
stated, the present invention concerns an inproved fastener driving -tool
that is especially suited for installation of trim and other decorative
and finishing applications utilizing smal| fasteners and snal | -
wor kpommblmt provigles repeatable| depth qanityol, andinsiudes a mithbercofifeaires whivh
applrcatrons The tool -of the invention is maneuverabl e and

3rénder & @Bﬁara.?&hfbl r%or@re?ﬁ‘éQEfsaﬁc? g&bl e depth control, and includes a
nunber of eat ures Y render use and assenbly nore effrcrent and
reliable. _ Referrrn% now to FIGs, 1 and 2, the preferred
enbodi nent of RefermngcrowitaskiGrerl and 2, the rpéeﬁenﬁérembwdﬁr@pprq aEPBRECY s
general ly designated 10. A housing 12 of the. tool 10 encloses a self
cont gishgflr it ol BOV®Tm aPPHERiohS iy\bédbrally dBbEAES mal A KRIHEI2 oftthe AS 1N
conventi onal conbustron tools, the power source 16 includes a conbustron
chanber, t hat _comunj cat es th a | i nder . |stqn ithin the c der is
canniraldd ansleses a sgHfrontan iptealibover spirsdb patiima rrlsjeameg of a
trigger 20, an operator induces conbustion of a nmeasured anount of
propel! aak ini édiventibRalcesrhbestioantodly Mhe poweed sbubee 16 &nchidey @l cdthBékioh8 t O
be forcefully driven downward |nto a nosepi ece 22. ‘The nosepi ece guides
t he drrv | ade 18 to str. ner, t ha en, delivered |n o the
nosefhuBer Rl St iuiodied il it o4 Fivtoh Sl s SAERSERAVERCRL T He { ha
of conventional conbustion fastener driving tools. Fromthe foll ow ng
descuppér emd of ardrivetr bladet 18.e Thodugthdepressien ofd triggkr 200an apératamindutds al so
appreciate that many of the features of the present invention can be

combustion of 2 measured amount of propellant within the combustion chamber, causing the

10 driver blade 18 to be forcefully driven downward into a nosepiece 22 The nosepiece guides

the driver blade 18 to strike a fastener that had been delivered into the nosepiece via a

fastener magazine 24. Thus, general operation is like that of conventional combustion

fastener driving tools. From the following description of novel features of the preferred tool

10, artisans will also appreciate that many of the features of the present invention can be

15 advantageously applied te fastener driving tools having alternate power sources, such as
pneumatic and pbwder actuated tools.

An important feature of the preferred tool 10 is its ability to provide discrete

and repeatable depth conﬁol adjustment. Referring now to FIGs. 1, 3 and 4, an incremental

controller for providing a discrete number of repeatable fastener driving depth settings is

20 generally designated 26. The incremental controller 26 cooperates with a fastener drive
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,advant ageously applied to fastener driving tools having alternate power
sources, such as pneunatic and powder actuated tools. An

i nportant feature of the preferred tool 10 is its ability to provide

di screte and repeatabl e depth contyol adj ustnent. Referri now t Q FI Gs.
1 P 28, W0 reRBRR et S S8 BB GR{aB e e BR TP bengir e BEIZOhe Aer o
repeat abl e fastener driving depth settings is general |y designated 26.

The amnd tiesraosepiecnd? ravet arlidited qapge.affte hinitbd aafges isedefined by ehreads 30
- 14 - probe 28, and permits a user to adjust the relative relationship

' i Dfofesli i sR pRA 4 o ¥ ple 20 AR oBERuGG R A Rugh 2 O A6

drive probe 28. An operator rotates a knob 32 to nove the drive probe 28
i nwaddiy prote 2% inwandly and butwardlje Dlie rangerafmpovesnetitiis disddédhindo a discseteet e

nunber of selectable positions by an increnenter 34. The
i gcr gim i | cekent 36, for exanple a ball
bgarl ng?gfﬁggég%glgﬁacﬁ@s%vﬂ h ah%g%lrl%l‘tg]t %ﬁg pol ygonal surface 38. The

pol ygonal surface shown in FIGs. 3 and 4 is octagonal, having the effect
of dividing eadhefipcrementer 3drpreferably camprisesu idetent Sbglier examplet @ balld
repeat abl e settings. The detent 36 is preferably spring |oaded via a
SPri Behartilg, Rhdl 186 whth & nBhRANE hill GirfREAE YTROG8EZohRPsRRickIONal
surface . An Operator fegl S andnéré?/ 8ar ﬁ%fl cks™ ?ﬁd?c%ong S|sti nct

Do e e Rabs Endh i et e RSl o 8l ot B Sl e oo

knob 32 into eight discrete and repeatable settings. The detent 36 is preferably spring loaded

10 via a spring -clip 40 held on by a sleeve 42 to frictionally engage the polygonal surface 38.
An operator feels and may hear “clicks” indicating distinct positions as the knob 32 is
rotated. Numbers or other indicia may be used in conjunction with the knob 32 and/or the
lower end of the probe 28 to assist in selection of repeatable discrete positions. In a preferred
embodiment, “flush” and “deep” are on a portion of the housing near the knob 32. In

15 addition, the drive probe 28 preferably includes a notch which aligns with a lower portion
of the nosepiece 22 when the drive probe is set to a flush drive depth. The polygonal surface
38 may be formed as an integral part of a linkage member 44 used to link the drive probe 28
eventually to a combustion chamber 200 which seals with the cylinder head (not shown) of

the power source 16. Alternatively, the polygonal surface 38 may be formed from a bent

20 wire or member wrapped around a portion of the linkage member 44.
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. l.oner end of the probe 28 to assist in selection of repeatable discrete
positions. In a preferred enbodinent, "flush" and "deep"” are on a portion
of the housing near the knob 32. In addition, the drive probe 28

preferably includ anotch%/nich igns with a |lower portiqn .of .the
hosep ece. 22 wiiiptieramporea: Sabsuofte dientiph Jofrera Haareiermad ool s by
pol ygonal surface 38 nmay be fornmed as an integral part of a |inkage nenber

44 usedishilelfiritlg inrespbnky o the! hﬁ%e of  ejtigledrhal] fastemer, Gublyas those glpml?r 200
hea urce

whi ch seals with the cylinder (not shown) of the power so 6.

e S e L 3 BT R e S ol o ©

- 15 - Anot her inportant feature of the invention concerns

t he mafaginec?d tndmovealanl dqupl amouni wathe didmetengf a fastesgraafies atfasteher has
di scharge of a single small fastener, such as those typically wused in trim

o1 68 BB, Y S R plet €, i SRR R e oL, S Rbink il dpadit BB e

after a fastener has been driven by the driver blade 18. For exanple,
t ypi czdgazine shovey ibrinceementsief dboud G060Mgh2imm). nolkisi peuvedase msnfficiedit about
0.060" (1.5mm . This provides insufficient novenent to bl ock novenent of

conp A L E t ) obe
20y R O bloeR i Fenkor 0P o fippb s HREnabRP Afibg o e thol ' S ut © 10
the primary conponents_ which enabl e conbustion include the drive probe 28,
| i nk e probe 3R fypicalin hana dissmetenof abowt viS&S| eeve 45, and a cylinder head
which is not shown (see FIG 1). A spring 48 biases the |inkage 44, and
accordingly then the tool 10, the primary components which enable combustion include the
10 drive probe 28, linkage 44, combustion chamber 200, valve sleeve 45, and a cylinder head
which is not shown (see FIG. 1). A spring 48 biases the linkage 44, and accordingly the
probe 28, downward. In this state, the tool 10 is disabled from firing because the combustion
chamber is not sealed at the top with the mating unshown cylinder head. Firing is enabled
when an operator presses the drive probe 28 against a workpiece. This action overcomes the
15 spring force, causes the combusiton chamber 200 to move upward about the valve sleeve 45
and seal the combustion chamber by mating with the cylinder head, and also induces a
measured amount of propellant to be released into the combustion chamber from a fuel
canister 50. As is known in the art, other actions may be initiated by the pressing of the

drive probe, such as actuation of a fan to help combustion and loading of a fastener into the

20 nosepiece 22 from the magazine 24.

15
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. probe 28, downward. In this state, the tool 10 is disabled fromfiring
because the conbustion chanber is not sealed at the top with the mating
unshown cylinder head. Firing is enabled when an operator presses the

drive probe 28 s 0l ]C LS :acty ver h i

for ce. "causes RALHRBR: LORER, 355, 0 iF5 Bt ShERit lkonR B2 B8
sl eeve 45 and seal the conbustion chanber by mating with the cylinder .
headamplifieatheonovetnend ofshe fastener fallawenda afiér prosh® temtacts dtsbmntatpaied i nto
t he conbustion chanber froma fuel canister 50. As is known in the art,

ot he ' WORE Is | uch as
act sty SRS 196 WRot ki AR Mt BR 30T e ien: AHANE, ARER 3 T
nosepi ece 22 fromthe nmagazi ne 24. ) '

- 161s preferably flexible to aibine assemplin ovhenoheusing hslves 712asandvi2b sare betowsglance
anplifying lockout 52 that anplifies the novenent of the fastener follower
4@ a nt jt t t L 1at ' ' t ween
B e (e FIG, E TR, Toll % RS BE AR engplen MIGH, o3gt SEREE JET
flexible to aid in assenbly when housing hal ves 12a and 12b are brought

t ogetmplifyisgdockaut. df mﬁr@ﬁwé&w@d intgsplage at thegantectaoinwhen thengusingr t he
di stance anplifying lockout. It will either bend into place at the contact

POi NhaBEsrethButRY6gdier AR theXasteRérfolBivet 26 % Qﬁ!ed)ﬁac?(ffo?rthé h?stftgxgé.ener

follower 46 1s pull@d back for the first tine. e contact polnt S

| ocajed near the axjs of rotatjon defined b he, pi yot .nounting 58 so that
f ur t hae cagfaeRmnt %3( lstiﬂ‘@t?‘i)ﬁeas“ Qg PfEQ?ﬁF%é?é‘E‘iﬁéﬂ}&‘cnlﬁ?‘ moupHBE 849 an
anplified novement of the engagenent end 60. In the illustrated
enbotliatHiitheromoleient'of thieefid §4 after contacting the point 56 produces an amplified

10 movement of the engagement end 60. In the illustrated embodiment, a .060” movement at
the contact point 56 created by the discharge of a single trim fastener is translated into a
.200” movement of the engagement end 60. The pushing of the rod 54 at the contact point
56 avercomes a light spring force supplied by a light spring 62 to move the engagement end
60 into a position which will block a terminal end 64 of the probe 28 from moving upward.

15 Asisbest seen in FIG. 5, the engagement end 60 is preferably shaped to accommodate the
terminal end 64 of the probe, and an opposite surface 66 mates with a solid (preferably steel)
portion 68 of the tool 10. The opposite surface 66 jams solidly against the solid portion_68;
while the curve in the engagement end 60 draws the lockout 52 inward after it engages the
terminal end 64, thereby ensuring engagement of the full diameter of the probe 2-8. This

20 reinforced position with the engagement end 60 in an axis of movement of the terminal end
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. the contact point 56 created by the discharge of a sihgle trimfastener is
translated into a .200" novenent of the engagenent end 60. Thé pushi ng of
the rod 54 at the contact point 56 overcones a light spring force supplied

by a_light spri 62 to nove phe epngagenent ,.end 60 into a position_ which
o | Po4pbthe Brbbe Al CRpRRF BEmUIeR O SPRUSEY HB PP RN 7 BB VR AHES, &
best seen in FIG 5, the engagenent end 60 is preferably shaped to
accotgiqal end Peoville arvléntlindiegtiéit ok thd MapagiBe 2448 o or 4B dekh ielasre 66

mates with a solid (preferably steel) portion 68 of the tool 10. The
opposi te surfac 6 [ans. soljdly. against the sal.id poytion 8, while the
cur vEasteRers, el‘%ngégE ﬁbﬂﬁec@%ii ‘@Oa%ﬁs%‘%s 1415 8 Mafteg 8893535&) Fh%&'f:éo aFfteé‘Fm}et ngages
the term nal end 64, thereby ensuring engagenent of the full dianmeter of :

t he pumber 3Bfasidniess rentdiningrwheh thedotkan 58 ik Actuatede Riapeadiudtnend Ay ibe an
axi s of novenent of the term nal end Co

-7 - . 64 .0k the obhe 28 w | e.signifdcant forces applied by an
ogerﬁ‘fcc?fnﬁlis\?ﬁcﬂg{qr(?xﬁgﬁgeagg q?l,ﬁgngtthgfeor%f? ogﬁlfgﬁ?ﬁi 4:':de a clear indication
that the nmagazine 24 is |low or has been enptied of fasteners. As will be
appr eci at ed by Itdrasibeemmentibned that thet todrSdofmusiclss rpsilicino eneuglptadbemt oatrof t he
nunber of fasteners remaining when the | ockout 52 is actuated. Such

e g, Sf BBols2 ShEPHRvES Oifle nhfing KA Bloflich “DiAM Sclor EHlsD 1

resilient enough to bend out of the way of |ockout 52 when halves of the
housimporians with sespdct togbe magaziela, follewer46 andlagkeut 52.npirst, s follavrer

respect to the namgazi-ne 24, follower 46 and | ockout 52. First, the foll ower
46 should contact a portion of the housing before the lockout 52 is pushed to a breaking

10 point. This protective position is illustrated in FIGs. 2 and 5. This protects the lockout 52
from accidental breakage when an operator accidentally allows the follower 46 to slam back
“toward the lockout 52. Second, at the point of disabling, the follower 46 should keep light
pressure on remaining fasteners. Thus, the housing 12 should not be contacted by the
follower 46 at that point, which is when 10 fasteners remain in a preferred embodiment. In

15 other words, after the 11th remaining fastener, for example, is shot, the rod 54 activates the
lockout 52 while keeping pressure on the 10th brad to keep the remaining brads in position.
Once operation is prevented, an operator may pull back the fastener follower

46 to move it back along the mag'azine. 24 so that more fasteners may be loaded into the
magazine 24. It is a bypass type follower, so a bar 70 and associated spring 71 pivotally

20 control a fastener engager 72 so it will travel over fasteners in the magazine 24 on the way
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46 should contact a portion of the housing before the | ockout 52 is pushed
to a breaking point. This protective positionis illustrated in FIGs. 2
and 5. This protects the | ockout 52 from accidental breakage when an

oper to& acc ntal% allows the follower 46 to slamback toward the

| ock 59T Gier 1azienem onthe way derward alieniag operator ptssesihe big 79hdihen keep
| i ght pressure on renuai ning fasteners. Thus, the housing.12 should not be

cont asdreT0 Ryreldiged hod sl berd6 is*%huﬂ’d)hg?ou f ?:«I%té ﬁ ?ﬁﬁgﬁ?%e\;}ﬁf S

remain in apreferred enbodinent. In h~r erai ni ng
fastener, f.or exa is shot, the rod 54 actlvat es t | ockout 52 while

keepi TiEags thesrgaem f?‘f‘i@*’f@‘ﬂ’ﬁ“lﬁ‘%ﬂ“@dt k&cgonstant faspanegator springs(riot shown) i on.

Once operation is prevented, an operator may pull back the fastener

f ol | deedlled ntoa ARIded podkee kwﬂix@'ﬂib h&gxﬁgmzmﬂﬁe%s%rééw ﬂ)&% fadghepers

may be | oaded into the magazr ne 24 It Ts a bypass type f ower, SO a bar

R S A SRS PG e T L D Ot

- 18 - back, or travel over fasteners on the way forvvard when an

oper avithinthe smgazinb@4b akftétdocktiutthe bpérakd overcoftles dsie foreB o bl theofukply 46
I s behind a group of fasteners, the engager 72 will engage the rearnpst

ror | GAnPARE AR SR ahf she ciei SmAlbing olh 4 iomalRy Sy FebnecrBin pul

the fastener follower 46 toward the nosepi ece 22 and engage the engager 72

wi t h threughdareesupphied by the lightispting 62heTlregating postion A tefinddy g gtop élie
operat or overcones this force to pull the fastener

74 of the lockout 52, which abuts a solid portron 76 of the tool 10.

10 The preferred tool 10 also provides balance and maneuverability, which reduce
user fatigue and permit precision handling of the tool. Referring primarily to FIG. 1, with
further views included in FIGs. 2 and 7, the trigger 20 of the present tool is proximate to the
axis defined by the driver blade 18. Proximate, as used herein, means that the trigger is very
near the cavity of the housing that includes the power source 16. This is accr)mpiished

15 through a unique handle, grip, and fuel canister arrangement 78.

The housing 12 includes a curvature 80 that pennits a handle 82 to extend up
to the portion of the housing which accommodates the power source 16. The curvature also
provides a comfortable and stable gripping location. Overall, the handlé 82 is shaped to

accommodate the shape of an operator’s hand, as best seen in FIG. 7. Unlike conventional
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.follower 46 back, and the distance anplifying | ockout 52 is noved to a
resting position through force supplied by the |ight spring 62. The
resting position is defined by a stop end 74 -of the Iockout 52, which
abuts a_sol,id portion 76 of t he tool 10. referred t ool
10 akembystion aoalspthe-handle 82 pastially, wrens arownd, apd the trxag@z:ao meempieg Ygue
and permt precision handling of the tool. Referrlng primarily to FIG 1,

V\nthunaérxrttﬁ@ﬁ‘abgmtelrrggl uded.d n FIG. 2 and 7, the trigger 20 of the
present tool is proximate to the axis deflned by the driver blade 18.

Proxi mate, as used rein, ns that | r is ve near the cavity
of the housing# figm F%B’F{Félége ssg% f@%gg\emssgr%w&m@pp
t hrough a uni que handl e, grip, and fuel canister arrangenent 78.

The hewsthedtobl’si mkmﬁmﬁyr VEHiY e §& Adtbhariuite gsotsmoa Réttth anSendgingyt end

up to the portion of the housing |ch acconnD tes the power source 16.

ovor SHICHRIHLSt B dRe BoRa T, Bt Sutedend obaah St fl sBE MRS RSt or -

hand, as best seen in FIG 7. Unlike conventi onal

- 19 to opposethetungieheyof the kol tb kip, dsaindbels Sigtammustbd grippeans oﬁmdmhnoﬁad t he
trigger 20 is conpletely under, the fuel canister 50. A

si gni |cant esult f the.ass 78 | e tr

Rl BTN A A SR or{eom 46 g BresEt R A Blso

posi tion, wrthr n an imagi nary extensr on of the fuel canister 50, provides
enhamedutesprecail i feit by rane opératarsduring loperationhsines tho nnmpaﬁeimpa'tecbmieamcy of
the tool to tip, as in tools which nmust be gripped at other |ocations.

operator’s wrist is reduced by virtue of the shorter moment arm created by the novel trigger

10 position. In previous combustion tools, the handle and grip ended ai a position adjacent to
the fuel canister or its imaginary extension, causing a larger moment to be imﬁar_ted to an
operator’s wrist. Further comfort may be provided by an elastomeric portion 83 formed at
the top of the handle 82. This portion 83 will reduce shock imparted to an operator's hand
during tool operation. The trigger 20 éreferably includes a similar elastomeric portion.

15 These combine to reduce the shock to an operator's hand during operation.

Fastener delivery of the présent tool 10 is rendered more reliable by the
magazine structure depicted in FIG. 7, and by the associated manner of assembly depicted
in FIGs. 8 and 9. The magazine 24 serves as a primary assembly member for two halves 12a
and 12b of the housing 12, .and extends into the nosepiece 22 in a completed assembly state.

20 This serves to unify alignment of the fastener delivery path, defined by a fastener channel 84,
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.Conpared to such other locations, the trigger and handl e position of the
present tool 10 also reduces recoil felt by an operator during operation
since the nonent inparted to an operator's wist is reduced by virtue of
the ShfeldfasteREEIY is¥jebied Erdctly fFom themagxahe 24 tB6int PG noSEbiedd RPHAY I OUS
conbustion tools, the handle and grip ended at a position adjacent to the
fuel .cani,ster qr. its | L n xt ensi Qn, , causing a |larger nonent to be
inparlﬁgﬂﬂ}l’é%gn}?ﬂgraﬁga&nﬁg% 1€ qﬁ‘b‘fe_cr%quec@:f ort may be provided by an

el astonmeric portion 83 fornmed at the top of the handle 82. This portion 83

wi Il reduce shorie iaparine 24t ifcRide® Bppadit ribs 88and 88b iwltich aétepRAAAbEON.
The trigger 20 preferably includes a simlar elastoneric portion. These

Fast arEseRiqite fapth porhas gpa aBA S0p S iclistsiig IEAHS (47 496 120 AP RSREM ¢ he
magazi ne structure depicted in FIG 7, and by the associ ated manner of

as5 erdfltige thagarzihe @4 is notrided. and clasks3he Tasternenghanined 8340 peevwens thessharp ehdsr y
assenbly menber for two halves 12a and 12b of the housing 12, and extends

into ' ' ted.ass |y state. This serves to unify
al i gr?m?&g%g%?gﬁﬁgéééﬁ@rog%%ﬁm\%gey&gé ‘?11 IEtggfi ned by a fastener channel 84,

- 20 - since a fastener 86 is ejected directly fromthe magazine 24 to
a poi nt in the Acepgratecior2tedjoining slemdnti92 intladds locking channeted3 (RIGsby t he
driver blade 18. The magazi ne 24 includes opposite ribs 88a

o1 SRS iIGAEioR e gl ERPRRLIY e iR SRt 50 O
housing halves 12a and 12b along the front of the tool 10. The joining element 92 includes
10 an alignment sight 94. The alignment sight 94 is generally parﬁllel to the driver blade,
angling with the housing 12 somewhat inward toward the nosepiece 22, and provides an aid
to an operator attempting to align the tool 10 with precision over a workpiece. As illustrated
in FIGs. 9b and 9c, the sight 94 comprises a rib formed on the length of joining element 92.
After the halves 12a and 12b are brought together and locked by the magazine 24, the joining
15  element 92 is slid down to lock the halves 12a and 12b at the front of the tool 10. Best seen
in the top view of FIG. 9c¢, the locking channels 93 hold the two halves together along the
front of the tool 10. The Sighting might also include a rifle tab 94a and alignment aid 94b
instead of the rib (as shown in FIGs. 1 and 2). In such case the tab 94a is preferably forméd
on the housing 12 and the aid 94b at a lower portion of the joining element 92 (see FIGs. 1

20 and2).
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.of the nmagazine 24 is rounded and ..l oses the fastener channel 84 to prevent
the sharp ends of fasteners. from being exposed outside the tool 10.
A separate elongated joining element 92 includes |ocking channels 93 (Fl Gs.

9b & 9 im | h | d | ogk di
por i ons of 't nehSBIAY Recorapsied by RARR RS Rt RT st i B ol R 10,
g

The joining element 92 includes an alignment sight 94. The alignment sight

94 i {sex=RHGal), wndarbdited-on oap B8. BalvkolebPA(EIG. Sbdioldghevbols.t Aaylsimilang 12
sonewhat inward toward the nosepiece 22, and provides an aid to an

ac | fepin iRen el GeBlob Bt ek, trrfbint ot Bh TRfusP R R o P

the length of joining element 92. After the halves 12a and 12b are brought
t ogettbgethemmieinbers dl e/ caphincivegs air ope@igs,tand 4 soreenrapd grilbareqprefefatbily used d
down to lock the halves 12a and 12b at the front of the tool 10. Best seen

t Syt Rel e S Briecl 19 opfinty PR Y BAY HRPIRAS oife B° Cop B8 HIOR AL o

rifle tab 94a and alignment _aid 94b instead of the rib (as shown in FIGs.
1 andnteyvening scxegndaoeplape Thp soregn imayineludesbggsked arpmd itscireumiesensieng 12
and the aid 94b at a |lower portion of the joining elenent 92 (see FIGs. 1

and is arrangement facilitates occasjonal replacement of the screen, The £ap 98, joini
Asse 1?/ 'S ggrrp et eé gly a nunber o?‘p recessed screws 96 In tRe Sﬁe{?lléﬂnégarea
hol d t he

(see FIG 1), and a bolted-on cap.98. Bolt holes 99 (FIG kK 9b
bol t £lement 92, and amg%%mrﬂgdsmém angahignaang aet aqee 1ﬁmg,’ym¢é¢n@mg but

not limited to bolts or direct snap _
fastening arrangements, while also reducing part count and simplifying assembly. These

10 assembly members are preferably formed of hard plastic to reduce tool weight.

Part count is also reduced by the absence of an electrical on/off switch. This
is common to many low cost tools that rely on batteries for some form of electric power.
However, the present tool 10 includes a unique battery holder 100 (see FIGs. 1 and 10-12)
having separate locked operational and standby positions, permitting an operator to

15 effectively turn the tool off by disconnecting the battery supply, while simultaneously
locking the battery holder 100 in place to avoid having it fall out. |

As seen in FIG. 10, the battery holder 100 may be removed from a hollow
portion 102 of the handle 82. As in typical tools including battery holders, the battery holdef
includes contacts to contact electrical elements in the tool, so that necessary power can be

20 delivered to tool circuitry. However, the battery holder 100 and hollow portion 102 also
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toget her nenbers. The cap includes air openings, and a screen and grill are
preferably used to filter and protect the openings. Such a grill may snap
onto the cap 98 and |l ock an intervening screen into place. The screen nay
i ncl ude a gasket around its circunference. This arrangenent facilitates
occagirovided adptledaronroperdtidriabpesities, shownean FGs9B, andl Q)i wigere sheielettrRal and
magazi ne 24 prOV|de rigidity and alignnent not acconplished by nere point

f ast eni arra e [ r.t, count and sinplifying
asserfd tJIsnxé f@e%f%rﬁ; @Pya%g‘gl%éggfcgﬁllyfor med of hard plastic to
reduce tool wei ght . Part count is also reduced by the

absence of an &pecificaily, sepimatd heldst t04a Haids 104ty - whivhpalsbomiglny be anerost
tools that rely on batteries for sone formof electric power. However, the

pres t e see Fl Gs.

265 5 s RS UEE ol e A E B 00 R R0 Bk 106
permtting an operator to effectively turn the tool off by disconnecting

t e Detteoth Klamreferablyiimaudismaslopaddeading edgo t08 tefacititath alidiag wf i itdder1 00 i n
placeto avoid having it fall out As seen in FIG 10, the

batt ndl e
00,8 SEhola, RMom 103 SVERA i LAG8 PodiftspilinB Sldpe [0 Bnk o

|ncI udes contacts tqQ contact eI ectrl cal elenments in the tool, so that

neced98rgacheshe frshderressinn 1Q4a & popswinta e depressionrand loghsdhe holdeninto thet er y

hol der 100 and hol |l ow portion 102 al so

- 22 monoperaBiofXl piftich SRt FIG:- DR ehPthhPPditio Bhftdrd holddR¥ntdds FlHhre 11

and 12, where such el ectrical

separated from tool contacts 114 so that the batteries 116 cannot supply electricity through
10 contacts 112 and 114 to tool power circuits that are electrically connected to contacts 114.
In this position, the tool 10 can be placed in any orientation without worry that thé battery
holder 110 will fall out. Accordingly, inconvenience and potential injury are avoided while

a switchless manner of electrically disabling the tool is provided.
An indication 118, such as “off”, may also be provided to indicate the tool’s
15 state of readiness. In FIG. 11, the indication simply takeé the form of lettering on the surface
of the battery holder 100. The "off" lettering becomes aligned with the hole 104b.when the
tooth is in the hole 104a. Alternatively or additionally, a LED indicator 118a (see FIG. 1)

might be used to indicate tool readiness when the holder is in a separate locked operational

position.
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contact is not made to thereby electrically disable the tool 10. -
Specifically, separate holes 104a and 104b, whi-ch al so m ght be nere
depressions, are provided for acconmodating a biased tooth 106 of the
battery holder 100. The tooth 106 preferably includes a sloped | eading

edge 108 to fagli]|| ; el ' ; tion
102, which incﬂrfdééqu 5%#@58@%%%%%?‘??5%&%&%&% Qﬁaﬁzqﬁgpﬁ)&ﬂ%&%aches
the first depression 104a it pops into the depression and | qcks the holder
i Nt opositionbyndgpressingadab pAta peercamethe ppwerdpias of tﬂ‘ht‘{(ﬁ}étméos@‘iqedhe
battery hol der contacts 112 are separated fromtool contacts 114 so that

the Pof%{:ﬁ?sf {e?éasé&%&&Mﬂéthyth%'b%&bfrg Kblt¥r 1 10 Rlaghthes BBtsHAOrdrd vl 114
to too [ I

power circuits that are electrically connécted to contacts 114. In
this position, the tool 10 can he placed in rjentatjo | ut . worry
t hat theheonsagts driy contach ghe qarsacip |1|14faaa|th% Eﬂotbﬁ@é Fg‘Fkﬁ [gfo d“ﬁ 581'%/&& o8 and
potential injury are avoided while a swtchless manner of electrically
dissal {;80idd Suét? “bi® PiRVA186 Be provided in this locked 6peratiGhalasdsition] tBroughch as
"off", nay also be provided to indicate the tool's state of readiness. In

FIG 11, the indication sjnply takes the. form of | ettering on the surface
of theleobﬁ%pyﬂﬁ@}l%mﬂegl?nﬁr%s op through othst FW&%&%E‘WB% aligned with the
hol e 104b when the tooth is in the hole 104a. Alternatively or

additional ly, gheERallnizedatior fablehers(foeaséwith the prefeghd tbel mapbe difficalti cat e
t ool readi ness when the holder is in a separate | ocked operational
posi ti

An ob%?‘?}tdoim?rg%@agﬂ%inﬁ 2t eYsn mrndhey Arbyidled aetherdm gropRy og gigl;lteil?lleo nal
fasteners in a fashion similar to groups of staples. The preferred tool 10 renders 1oading

10 easier through provisioﬁ of a shelf 122. The shelf 122 is preferably formed as an extension
of one of the housing halves 12a or 12b and pfeferably includes an angled portion 123. As
seen from FIG. 13, the shelf 122 and angled portion (also shown in FIG. 9b) will serve as a
guide to guide fasteners into a fastener opening 124 that leads to the fastener channel 84 of
the magazine 24.

15 As described above with reference to the drawings, features of the present
invention provide for an improved fastener driving tool for trim applications. Whilé the
preferred embodiment is a combustion tool, artisans will appreciate that features of the
present invention might also be individually or severally applied to other tools, such as
battery powered electric tools, pneumatic tools, and powder actuated tools. Thus, while a

20 particular embodiment of the invention has been shown and described, it will be appreciated
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.position by depressing a tab 120 to overcone the upward bias of the tooth
106. Once the tooth is released fromthe hole 104a, the battery hol der 110
may then be slid forward until the contacts 112 contact the contacts 114
and the tooth 106 clicks into the hole 104b. An indication, such as "on",
may By shoseeskiilediindhe iart that shangsseshdomediidations nprysbe inpade thcvremg\mthcbuil e
104a, or through the LED 118a, or through other sui t abl e neans.

o AR A L A5 LR Sl 955 5 il R 0t

together in groups of multiple fasteners in a fashion simlar to groups of
staples. The preferred tool 10 renders. |oading easier through provision of
a shelf 122. The shelf 122 is preferably formed as an extension of one of
t he housing hal ves 12a or 12b and preferably includes an angl ed portion
123. As seen fromFI G 13, the shelf 122 and angl ed portion (also shown in
FIG 9b) will serve as a guide to guide fasteners into a fastener opening
124 that |leads to the fastener channel 84 of the magazi ne 24. _

As described above with reference to the drawi ngs, features of the present
invention provide for an inproved fastener driving tool for trim
applications. Wile the preferred enbodinent is a conbustion tool,
artisans will appreciate that features of the present invention m ght also
be individually or severally applied to other tools, such as battery
powered electric tools, pneumatic tools, and powder actuated tools. Thus,

- while a particular enbodi nent of the invention has been shown and
described, it will be appreciated

- 24 - .
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.by those skilled in the art that changes and nodifications

may be nmde
thereto without departing fromthe invention in i ts”" and as
set fwﬁﬁtA’r k@ﬁ%ﬂ{lgb ng cl ai ms. : mjﬂﬂ?"lﬁﬂﬂr”m’

- 25 - Al MED | S: 1. A power ed t ool
constructed to drive a driver blade in response to power froma power

del i very sourcd.to ifpastered foabtenseucteddo drveaditver blade im regpdase ecpower
conpri si ng: a _housi ng having a nmai n chanber encl osing said

power, [ . : ' j ' -sal d
hous &gﬁ% g%g%%g%?yéﬁs g‘gcee r?g rm_lg ﬁ%f ag%aftggérs%a}fasd&w r ?\;ﬁg?%%’?%giet%gi/\g/agr i p%’ct
with said fastener; . ) a_handl e; ) . a trigger
permitting an @dwusing havingemeinshambepenwlesing saidgroweralelivery source;

a fastener supply assenbly associated with said housing for supplying

fasteners intg ﬁ@e@ie@@%@%c‘?&t@%lwith saéd housi\rl\lg to afc ra“fﬂ&t%fm@r SRDERGE By dept h

adj ust nent probe novable I nwardly an outwardly over a limted range,

a threaded, adj uster, responsive to operator manipulation to nove said probe
over dsiver bladgitoward appact vaHysaid fastener;

a handle;

a trigger permitting an operator to actuate the power delivery source;

a fastener supply assembly associated with said housing for supplying fasteners
into said nosepiece;

10 a workpiece contacting depth adjustment probe movable inwardly and

outwardly over a limited range;

a threaded adjuster responsive to operator manipulation to move said probe
over said limited fange; and

an incremental controller for dividing said limited range into a discrete number

15 of selectable positions.
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_an increnmental controller for dividing said [imted range i nto a discrete
nunber of sel ectabl e positions. The t ool
as defined in 2 ai nihe topleascilefined in pmehewh@nelmwdrmbtement@lomﬁ@bs

a pol ygonal surface which noves with said threaded adjuster; and

a det &ﬂ% ri§@nt acting said pol ygonal surface. 3. The -t ool
as defihed in claim2, wherein said polygonal surface is octagonal.

4, The tool as, defined i n.claim?2, wherein said detent is spring | oaded.
5. The t ool 2 Relygenahaifacs veligh moveswrith eaid thrgpdediadinplerandor i ses a
spring- | oaded ball and said polygonal surface is fornmed froma bent wre
mount ed ar ound, AeRAT EbRActin sa‘ié'p@ly@’oﬂﬁ?surface 6. The tool as
defined in claim1, wherein said probe is biased away from said tool in a
nonoper ati onal state and said tool is enabled when said probe is pr essed
toward said tool, the tool further conprising:

3. The tool as defined in claim 2, wher~in said polygonal surface is
octagonal.

4. The tool as defined in claim 2, wherein said detent is spring loaded.

5. The tool as defined in claim 2, wherein said detent comprises a spring-

loaded ball and said polygonal surface is formed from a bent wire mounted around a portion

of said probe.

6. The tool as defined in claim 1, wherein said probe is biased away from
said tool in a nonqperational state and said tool is enabled when said probe is pressed tqward-
said tool, the tool further comprising:

a fastener follower in said fastener supply means;

5 a distance amplifier lockout to amplify movement of said fastener follower

when said fastener follower is brought into contact with said lockout in response to ejection

26 -
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.a fastener follower in said fastener supply rreéns; a
di stance anplifier |ockout to arrpl I fy novenent of said fastener foll ower

e SRR S B s BB SO A i

tool, said | ockout preventing sai d probe frombeing pressed toward said

t ool pi‘&sédl&fvm’ﬂ sdid ol o terébyt dighble said tool. 7. The tool as
defined in claim 1, wherein.said trigger is nounted proximte to an axis
defined by said driver bl ade. 8. The tool as defined in

claim?7, further conprising a canister, nounted wthin said housing, for
hol di ng propellant for use by said power delivery source, wherein said
trigger is posi7ti on&tewtdodias definedadgn rodaiyn dxtwelhaemn sakl séggér cianmstinted

9. The tool as defined in claim1, wherein said fastener supply assenbly

conpr, o hold multiple fasteners and said
naga?i.&éﬁlea?q guﬂ%?ﬁxg%[egﬁggﬁg s%ﬁ@&é@éé’(%a& 10. The tool as
defined in claim9, wherein:

8. The tool as defined in claim 7, further comprising a canister, mounted

within said housing, for holding propellant for use by said power delivery source, wherein

said trigger is positioned within an imaginary extension of said canister.

9. The tool as defined in claim 1, wherein said fastener supply assembly
comprises a magazine shaped generally to hold multiple fasteners and said magazine extends

into said nosepiece.

10. The tool as defined in claim 9, wherein:
said housing is formed from at least two separate housing pieces, and
said magazine includes ribs for accepting said housing pieces to hold said

housing pieces together.

AR
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.said housing is formed fromat |east two separate housi '

sai d magazi ne includes ribs for accepting said housing ﬁﬂmgmamgﬁﬁ lHHI d
housi ng pi eces {jget : : : . P S -
28 - 2 'iqﬁ\‘ﬂ'rltf.OI as %ﬁ%n%dolgld%%n égﬁ‘f"}r’éﬁ‘?‘n cl ai m 10, wherei n:

sai d magazi ne term nates bel ow an _end of said handle with an opening into
whi ch f ast ener sai¢magazmgdemminates below an end of said herdlgwithpn opeuigNytipi eces
includes a solid portion extending further than the other housing piece

past {ARhARitBherdcalfbe(Badddc af@oazi ne term nates, said solid portion
f ' C

formng a shelf for guiding fasteners into the nmagazi ne.

12. The tool as defjned in claiml, wherejin sajd housing is, fornmed from
at |east two SEATHeK MAwmEReersdnelydes peokidpprijan exiending furthey than the |
an elongated joining elenment for holding said housing pieces together.

135 oti&ehé@éih% FFiedCpadt Qe ipdirtt! A whitk th¥hei@iztheS Riflinatd)i Al SbIgdDBHion
I ncl udes an alignnent sight viewable by an operator when the tool is

placed in an operationpal position over a workpiece. 14.
The t Bpl%aaléafﬁgog‘}l n&f%tqu_rg,m F 813828WEY al i gnent si ght conpri ses

12.  The tool as defined in claim 1, wherein said housing is formed from at
least two separate housing pieces, the tool further comprising:

an elongated joining element for holding said housing pieces together.

13.  The tool as defined in claim 12, wherein said joining element includes
an alignment sight viewable by an operator when the tool is placed in an operational position

over a workpiece.

14. Thetool as defined in claim 13, wherein said alignment sight comprises

arb.

15.  The tool as defined in claim 13, wherein said joining element and said

alignment sight are generally parallel to an axis defined by said driver blade.
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_arib. 15. The tool as defined in claim13, wherein

said joining elenent and said alignment sight are general Hm
L ey Sk i B g comns. | MNEIE "

hol der within said housing, said battery hol der bei ng novabl e bet ween
separat e | ocked baiternthobde! withih saidnbduysipgssaid dastery holder being movablé?. A
povvered tool constructed to drive a driver blade in response to power from

a po e%gls'eggrzﬁ’e Fo%ﬂe&gpér%txgﬁﬁaagxgsﬁaal teng oo}“%nd drive it into a workpiece, .

conp imai n chanmber encl osing said
power delivery source; " a nosepiece associated with said
housi ng to accept a fastener and guide said driver blade toward i npact
with said fastener a handl e; a trigger

permtting an er at&é?%?reﬁ%&%ﬁst%&gecpﬁ")ﬁlveda # rbYac%QH;rgsﬁmnse 19 RAWSS

a fastener supp y ass y assocl a sal ous
fasteners into said nosepiece, a tool actlvatlon Ilnkage
bi as@dm apowar delineny seurce taimpast atfastener and dnive Abinto a wnrkpigee, omprisingial
position when said tool is pressed agai nst a workpi ece;

a housing having a main chamber enclosing said power delivery source;

a nosepiece asseciated with said housing to accept a fastener and guide said
5 driver blade toward impact with said fastener; |

a handle;

a trigger permitting an operator to actuate the pm‘,ver delivery source;

a fastener supply assembly associated with said housing for supplying fasteners
into said nosepiece;

10 a tool activation linkage biased into a nonoperational position, and movable

into an operational position when said tool is pressed against a workpiece;

a fastener follower in said fastener supply means;

a distance amplifier lockout to amplify movement of said festener follower
when said fastener follower is brought into contact with said distance amplifier Iockou-t in

15 response to ejection of an individual fastener from said tool, said lockout preventing said tool

activation linkage from being moved into said operational position.
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.a fastener follower in said fastener suppl . a
di stance anplifier |ockout to anplify m@WF@WZ&# ” Et ener foll ower
when said fastener follower is brought int© @ aid di stance

anplifier lockout in response to ejection of an individual fastener from
said tool, said |ockout preventing said tool activation |linkage from being
moved into sai dl&perBhe tonllacoording ¢m claim 17, wherein said lockout compses dfhe
tool according to claim17, wherein said | ockout conpri ses an el ongated
arm L b GEED ?é%m i P ' ed to
sai df?eé%éygggﬁg% \?ot pognll on eglgjegg’ggr??@ tg %hg%tegm S oélﬂm%ﬁ?%mg} by a
wor kpi ece contacting probe connected to said |inkage, said engagenent end
bei nFail teddatadP)vet pesition adiacent to AN Axe of Aovement dafinednby & workpieemer

fol |l oner engages said el ongated arm between said pivot position and said
engageymedti ob€ coRMEcteditél sﬁﬂ%‘&ﬁ?&%ﬁi@&fha@eﬂfeﬁﬁ&@d bef i@:ﬂe‘aea\ﬁé}a?oﬁ?' d
fastener follower noves the el ongaled armat the point ere sai ast ener
fol |l ower engages said el opgated ar ?o t hat, t he engagenent_ end i s noved

i M oS3 aXEQ Wem%%e%%ﬂt"’%ﬁﬁ%lsér@( 8T |§<P er engages said elongatedjggm The
tool according to claim 18, wherein said elongated armfurther conprises a

st op WpledDRAS bivdt posidon afid dsidRALagRRerR BAd SPindve b9l eRBEs@Retitend aSRbiter
portion of said tool when said eéngagenent end is biased away from said

axi s venent to .define restin os{tion.,of the el angated at
distince than said astener follower moves fhe & ongated arm at the poin walere said fastener

follower engages said elongated arm so that the engagement end is moved into said axis of

movement to block said probe.

19.  The tool according to claim 18, wherein said elongated arm further
comprises a stop end opposite said engagement end and said stop end abuts a solid portion
of said tool when said engagement end is biased away from said axis movement to define a

resting position of the elongated arm.

20.  The tool as defined in claim 18, wherein said engagement end includes

a curved surface for accepting an upper terminal end of said probe.
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.20. The tool as defined in claim 18, wherein sai d engagenent end incl udes
a curved surface for accepting an upper term nal end of said probe.

-eﬁgjzj-;lgerrent end | ncI u‘gﬂe toon"‘fe?é@%ddg%agé fodsgglg % ngﬁi 'ega]g&g &g%&la?ﬁd@g‘% or

engaging a solid portion of said tool to oppose upward novenent of said
uppera flatrsurfage oppesitsfsaxhéurved suréace for engaging a solid porign of s#id pewldo egposeol
constructed to drive a driver.blade in response to power froma power

del | ‘{ﬁiv)’arﬁ‘?ﬂéx?é?n&ﬂ dﬂ%ﬁp&rftﬁ%xﬁgﬁn% ngbx‘b% gl I Into a workpiece,

conpriI‘si usi ng a nmai n chanber encl osing said
power dellvery sour ce; a nosepi ece associated with said
housi ng to accept a fastener and guide said driver blade toward i npact
with said fastener; a fastener supply assenbly associ at ed
with said housizg fop SOWRREY bt chRBhRRAtS drive h vl BlaBORPRERGRe

a handl e; a trigger dlsposed proximately to ‘an gﬁ?godeflned
by sald driver bla The, tool as _defined in.claim
22, VRS ROV, @htvm@wcq 0 imrsgta @atqqeaﬂnd R it &P & WRRKDICE FAPIERSS ai d

t ool .
a housing having a main chamber enclosing said power delivery source;

a nosepiece associated with said housing to accept a fastener and guide said
5 driver blade toward impact with said fastener;
a fastener supply assembly associated with said housing for supplying fasteners
into said nosepiece;
a handle;

a trigger disposed proximately to an axis defined by said driver blade.

23.  The tool as defined in claim 22, Wheréin said trigger is disposed near

the center of gravity for said tool.

24.  Thetool as defined in claim 22, further comprising a propellant canister
held within said housing, wherein said trigger is disposed within an imaginary extension of

said canister.

LU 0 A
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.24. The tool as defined in claim22, further conprising a propellant
canister held within said housing, wherein said trigger is disposed within

an i magi nary ensj.,on o lst

- 32 - Y981 as dedined G i18 24 oRurtherCymPE siag i propellant apister
conprising a propellant cani ster held Wi thin said housing, wherein said
tri gEed withirds£@ beasinewhyyeindd ﬁ'?gyeﬁ isedispdzed beivelsdi@ @hnisted wWHeaGail fodl an

upri ght position. ) he tool as defined in claim22,
wher.ei porti on. saj.d hou3|ng surroundlng said canister is shaped to
accdﬁﬁ&‘fﬁflénﬁn F’tgggﬂoﬁ*loﬁn operator's hand. 27. A powered

t ool constructed to drive a driver blade in response to power froma power
delivery source to inpact a fastener and drive it into a workpiece,

conpri si ng: a housing having a mai n chanber enclosing said
power deliver ourfe; e | ' | '
housing to acgzept afﬁeagqoénaésrd%d |%}§m2?dgv%?$\9g$%§f%‘%£8? S%r%“rs%ct
with said fastener; a handl e; a trigger

per rsuttoundingsa camser it shaped tatecanmaogatear partibn wéap opematods hand

a magazi ne di sposed al ong a portion of said handle and accommodat ed by said
housi ng, sai d magazi ne being shaped generally to hold nultiple fasteners,
wherein said

27. A powered tool constructed to drive a driver blade in response to power
from a power delitzery source to impact a fastener and drive it into a workpiece, comprising:

a housing having a main chamber enclosing said power delivery source;

a nosepiece associated with said housing to accept a fastener and guide said

5 driver blade toward impact with said fastener;

a handle;

a trigger permitting an operator to actuate the power delivery source; and

a magazine disposed along a portion of said handle and accommodated by said
housing, said maéazine being shaped generally to hold multiple fasteners, wherein said

10 magazine extends into said nosepiece.

28.  The tool as defined in claim 27, wherein:

said housing is formed from at least two separate housing pieces, and

R R A
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-magazi ne extends into said nosepiece. ‘ 28. The tool as

defined in claim27, wherein: said housing is forned from at
| east two sepa ' .gce d . . . . e

magazi ne i ncl u%%g%?g@#g?nggg%pﬁp%S&S%ﬁc&pﬂg%ss Flrﬁigh%?séla%?l?cgs ﬁ% Iht?ﬁig?lg

housi ng pi eces together. : 29. The tool as defined in claim
28, hiwsing piecas togetlyxzi ne further conprises a closed bottomto prevent
exposure of fasteners outside-of the tool. 30. The tool as
defined in claim?27, wherein: sai d nmagazi ne term nates bel ow
an end of said handle with an opening into which fasteners can be | oaded;
and said housing is forned fromat |east two separate housing

pi eces, one of 28ai dTheeiont asedefined my gaise A8, haherein sagbinmagagoet further
extending further than the other housing piece past the point at which the

e92e8Brib ey ILIREE BoREHOY rbfertUipOlurd Brfadiaildl Butshf o dhelol. Portion

form ng or gui di astehers into the rmagazi ne.
31. A powered tool constructed to drive a driver blade in response to
power

30. The tool as defined in claim 27, wherein:
said magazine terminates below an end of said handle with an opening into
which fasteners can be loaded; ?.nd
said housing is formed from at least two separate housing pieces, one of said
5 separate housing pieces having a solid portion extending further than the other housing piece
past the point at which the magazine terminates below the end of said handle, said solid

portion forming a shelf for guiding fasteners into the magazine.

31. A powered tool constructed to drive a driver blade in response to power
from a power delivery source to impact a fastener and drive it into a workpiece, comprising:
a housing formed from at least two pieces and having a main chamber
enclosing saiq power delivery source; )
5 | Ia nosepiece associated with said housing to accept a fastener and guide said
driver blade toward impact with said fastener; e
3 RN A
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.froma power delivery source to inpact a fastener and drive it into a

wor kpi ece, conpri sing: a housing fornmed fromat |east two
pi eces and havingaidrei n chamber enclosing said power delivery source;

a nosepi ece associatéd with said housing to accept a fastener and guide -
said driver blade toward inpact with said fastener;

- 34 - a trigger permittingramopperator to actuate the powea deliveryesoupe; mi t ti ng an
operator to actuate the power_ delivery source; a fastener

supply assenbl y mgeaaisahfid alenibiy ﬁés‘acﬁ?#ﬁbﬂﬂ f%zfieig'hoﬁéiﬂg lr%xl %@g{@?& Fa?%?xéﬁo_i nto

sai d nosepi ece; an an el onga jorn | di ng
sai d_housji ng pi eces together. 32. The tool as defined in
dPai tgsaidpesepiasesand | oi ni ng el ement includes an alignment sight

vi ewabl e by an operator when the tool is placed in an operational position

over a workpi egg.e] ted joining el t38r holliey $88hodSinggitdiedos .aim 32,
wherein said ali Sn?r%gﬁte s‘lloérﬁ?ggoerrnrl)ﬂ ses 0alﬁ’r?gl b. © ng% & Ogé}h&l
32.  The tool as defined in claim 31, wherein said joining element includes
an alignment sight viewable by an operator when the tool is placed in an operational position

over a workpiece.

33.  The tool as defined in claim 32, wherein said alignment sight comprises

arib.

34.  The tool as defined in claim 31, wherein said joining element and said

alignment sight are generally parallel to an axis defined by said driver blade.

35. A powered tool constructed to drive a driver blade in response to power

from a power delivery source to impact a fastener and drive it into a workpiece, comprising:

a housing having a main chamber enclosing said power delivery source;
y A
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34. The tool as defined in claim31l, wherein sai d joining el ement and said
alignnment sight are generally parallel to an axis defined by said driver

E: ade. " a nosegiece a§§)ci?t@ti RAUPLAE ht)ﬁgh‘g %8 Qééép?%tfﬁ&eﬁ% fid n%\ﬁd? sgid ver
ade in response tO power roma power deFfivery-source to | npact a
fastener and drive it into a workpiece, conprising: a
hdusidstyenbladegowardhimpads avitlesaid festensitng sai d power del i very source;

- 35 - a nosepikece associated with said housing to accept a
fastener and gyjgggpai d driver blade toward inpact with said fastener;

a handl e; > atrigger permitting an operator to actuate the
power delivery source; . a fastener supply assenbly associ at ed
with sai d housial§gEer PEUPHIRG #Operatos ie astuatethe powes daliveryisevtce; and

a battery holder within said housing, said battery hol der bei ng novabl e

bet ween separ atﬁak@ﬁ&%ﬁgﬁl@%%ﬂ?@ks&iﬂe@%ﬁﬁ did hﬂﬁﬁhg if&%pplﬁ/(i)rll% fasteners

36. The tool as define n claim35, wherein said battery er Is

accommdat((fd in.a port{ion of said handle.
into said nosepiece; an

10 a battery holder within said housing, said battery holder being movable

between separate locked operational and standby positions.

36. The tool as defined in claim 35, wherein said battery holder is

accommodated in a portion of said handle.

37.  The tool as defined in claim 35, wherein said battery holder includes a
biased tooth and said housing includes separate operational and standby depressions for
accommodating said tooth, whereby an operator may release said tooth from either of said

operation and standby depressions by depressing a tab on said holder.

38. The tool as defined in claim 35, wherein said battery holder further
comprises an indicator which is viewable when said battery holder is in said standby

position.
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.37. The tool as defined in claim35, wherein said battery hol der includes
a biased tooth and said housing includes separate operational and standby

depriessions, { orso, aCaYuRARLL ARG th LSS WIRGEHY AR BRFPbBu ket 0250
8

said tooth fromeither o operation dnd stan epressi ons
depressing a tab_on said holder. . .38, The tool as defined
in clcamprEss ansrdieatar viewabbe when gaiddiagtery holdenisrin ssishpperatienalrpasitits at or
which is viewabl e when said battery holder is in said standby position.

- 36- 39. The tool as defined in claim35, wherein said
battery holder further conprises an indicator viewable when said battery
hol der is in said operational gosition. 40. The tool as

defined in cl a4 35 [hirepban dsined muclasmy3 hoviwreein said hattery balsier Sashem

indicator to indicate whether said battery holder is in said operational or

sai d coffpiaedPin BREEALP indicate whether said baftéry héldePRahadid gﬁéra{i@ﬁhiltd'r‘éﬁf@d to
drive a“driver blade in response to power “froma power delivery source to

i mpact a fastener and drive it into a workpiece, conprising:
a hod@nABY POPIMER- from at | east two pi eces and having a main chanmber
encl osing said power delivery source;

41. A powered tool constructed to drive a driver blade in response to power
from a power delivery source to impact a fastener and drive it into a workpiece, comprising:
a housing formed from at least two pieces and having a main chamber
enclosing said power delivery source;
5 a nosepiece associated with said housing to accept a fastener and guide said
driver blade toward impact with said fastener;
a handle;
a frigger permitting an operator to actuate the power delivery source; and
~ a fastener magazine accommodated in said housing below said handle, said
10 magazine terminating in an opening for accepting fasteners near an end of said handle;’
wherein one of said housing pieces has an extended portion extending past that of a ma;:ing
housing piece near said opening, said extended portion forming a shelf for guiding fasteners
into said opening.
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. a nosepi ece associated with said housing to accept a fastener and guide

said driver blade toward inpact with said fastener, a
handl e; a trigger permtting an operator to actuate the power
delivery source; and a fastener nmagazi ne accommvodated in said

housi ng bel ow said handl e, said nagazine term nating in an opening for
accepting fas#@ner Shedaol andefimbdoh dainm4 hamhitrein saul dorsing an forafedsfronh
housi ng pi eces has an extended portion extending past that of a mating

ggyavﬂ§agggggké$§&es gmgg,esgynglg. Rl SBHPdBRd Rl ™ 19 @ shel T for

- 37- The tool as defined in claim4l, wherein said
housing i s fornmed from two hal ves, which are generally symetric except at
sai d extended portion. 43. The tool as defined in claim

41, wherein sghd exhRNASHLPMENeAth Lidfth 49 W heth 18 EERnBAS borBidn includes

an angled portion.
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