2250559 FASTENER-DRI VING TOCOL This invention pertains to an inproved !
fastener- driving tool useful to drive a fastener having an axis, a 5
shank and a threaded portion, an externally non-circular head when vi ewed
axially and having a concave recess extending into the head. So-called

st and-up screw guns, which are powered by trigger-actuated, 2l2cer&ecS S 9
notors, are exenplified in 10 Murray WLS. Patent No. 3,960,191, Dewey

U S. Patent No. 4,236,555, and Dewey U.S. Patent No. 4,397,412 and are

avai l abl e commercial ly from | FASRENER-DRLY 2O0L| | i noi s Tool W)rks, -
Inc.) of lItasca, Illinois, under |ts AUTOTRAXX trademark. 15 '
Typi cal ly, stand-up screw guns enploy driving nenbers with_driving tips,
'such as driving Thd& adB¥eB¥icn dPP apRs| | FRs-Madlmpreyed fastener-
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screws or bbead. wWhencariewed haxsiakky s amdd haviager aheaoscave moecesscul ar
or pol ygon I Commonl y, the sockets and fastener heads
are hexago(rjyaiﬁég\/\,gl Kye\é,\%gcga%al ead.25 Oten, it is difficult for a
user to center tfe~Fadled rﬁﬁﬂ@#'@cﬂé«?e&ﬁm Fhich are pewewrsd cbYcul ar

head of sucerf?aa§ta&%aﬂwtlgaleadﬂ¢f mdEOrEI- i CleVempY £ SedSelin
AIthou%B a bol

or _machi ne screw can_be manuilII¥> started for %%wa!t‘urns
into a&Pre-MAFEAYed +Rr PrbeRt3HO. RGP et PoWEYy ¥ 1F ey PR Bser to
stabilize mszne\;vsbaxl gnd Dewey rousar th'carNohaw,r@’a,drzl aindy are
tapping tip re e
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and the nonTecchDa'kShéfm Of ofucitases, Illinedis)hundedr dtsc AVPRIRAXX
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15 Typically, stand-up screw guns employ driving members
with driving tips, such as driving tips adapted to drive

Phillips-head screws. Fastener-driving tools of other
types, which may be powered by electric motors or by
pneumatic motors, employ driving members with driving

20  sockets , Which fit axially over conform:.ng heads of
fasteners, such as screws or bolts. Typically, the sockets
and fastener heads are non-circular or polygonal when
viewed axially. Commonly, the sockets and fastener heads
are hexagonal when viewed axially.

25 Often, it is difficult for a user to center the non-
circular socket of such a tool and the non-circular head of
such a fastener, particularly if a stand-up screw gun is
used. Although a bolt or machine screw can be manually
started for a few turns into a pre-threaded hole in a

30 workpiece, it is difficult for a user to stabilize a screw
having a non-circular head and having a drilling or tapping
tip before the screw has been driven for a few turns into
a workpiece. Centering of the non-circular socket of a
fastener-driving tool and the non-circular head of such a

35 screw, therefore, can be especially difficult for a user.

If the non-circular socket of such a fastener-driving
tool and the non-circular head of such a fastener are not




If the non-circular socket of such a fastener-driving tool and the
non-circul ar head of such a fastener are not 2 centered relative to each
other, it is possible for the fastener, the workpiece, or both to be
damaged if an attenpt is nade to drive the fastener into the workpiece via
the fastener-driving tool. The non-circuI%r socket may 5 be damaged al so.
Therefore, there has been a need, to which this invention is addressed, for
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: useful to drive a fastener hav1ng an axis, a shank and a
. threaded portion, the head being externally non-circular
~ when viewed axially and having a concave recess extending

R into the head, wherein said tool comprises:
a tubular housing;
a driving member substantially co-axial with the
tubular housing, and having a tubular extensien-with a
socket extending axially into the tubular extension, the
20 socket being non-circular when viewed axially, conforming
generally to the non-circular head'of the fastener, and
adapted to be axially fitted over the head of the fastener
so as to define a driving relationship, in which the
driving member is arranged to drive the fastener;
25 a port defined within a sidewall of the tubular
. housing, arranged to allow delivery of the fastener into a
position downstream of, and co-axial with, the driving
menmber;
a support, pivotally connected to the tubular housing
30 and arranged to support'the fastener substantially co-axial
with the driving member prior to engagement with the
socket; and,
a centering pin co-axial with the driving member, the
centering pin being assembled to the driving member for
35 _ axial movement of the centering pin relative to the socket
between an extended position and a retracted position, the
centering pin being biased toward the extended position,



-

‘30 © and arranged to support the fastener substantially co-axial with the
driving nenber pri-ar to engagenent with the socket; and, a centering pin

co-axial with the driving nenber, the centering pin being assenbled to the

driving nenber for 35 axi al nmovenent of the centering pin relative to the
socket between an extended position and g retracted position, the centering
pi n being biased toward the extended position, 3 the centering pin
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in which the socket is fitted axially over the head of the .-
fastener, and in which the centering pin is fitted at the o/
15 convex end into the concave recess .in the head of the.
fastener and is moved axially from the extended position to.
the retracted_position so as to center the socket and the
head of the fastener relative to each other. _

This invention facilitates " centering of the non-

20 circular =soeke.t of the improved tool and the non-circular
head of a fastener relative to each other via a centering
pin of the driver co-acting with a.canave recess in the
non-circular head of the fastener.

Preferably, in such an embodlment, the convex end of

25 the centering pin has six facets conforming substantially
to a pyramid having a 'hexag_o_n-al base.:

In a preferred constxft_x_cti_on', _the_?tubular extension is
connected mechanically to the driving member, and an
annular retainer is disposed within the tubular extension.

30 The retainer, which may be press fitted 'into the tubular
ext_ension,' has a central aperture . through which the
centering pin extends for axial movement of the centering
pin relative to the retainer. In the preferred



Preferably, in such an enbodi nent, the convex end of 25 the centering pin
has six facets conform ng substantially to a pyramd havi ng a hexagonal
base. In a preferred construction, the tubular extension is connected
mechanically to the dr|V|ng nenber and an annul ar_retainer is disposed

wi thin the tubul ar extensiphi 30 The ret gkner, whlch may be press fitted
into the tubul ar exteension, has a central aperture t hrough whi ch the
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el evat i onal vtembehraaghdmdtumhann&b!5 gun constituting a preferred

enbodi ment of the inproved tool; Figure 2, on a |arger scale, is a
fragnentary, exploded view of sone conponents of the stand-up screw gun
shown in Fig alongwith a screw 10 Figure 3 is an _axial view

of sonme conpo nts shown in Figure 2, nanely a driving nenber with a
non-circul ar sodket and a centering pin, as taken along line 3--3 of




Figure 2, in a direction indicated by arrows; Figure 4, on. a sSimlar scale,
and Figures 5 through 8, 15 on a larger scale, -.,are sequential,
fragnentary views through sonme conponents of the stand-up screw gun shown
in Figures 1, 2, and 3, as used to drive the screw shown in Figure 2
through two decking nmembers at an overlappéd seam into one flange of an

| -beam which is shown only in Figure 20-° 8. Sone el enents shown in

Figure 4 are om tﬁ&&ie?fgg%ﬁﬁoé%h%w BfdexJi‘v&ngt%dl% an sabar.-asﬁcee

fragmentary, elevatio ed socKet_ co- actr n

“screw shown Wittrithis inventsion will may,ke gescarihed Witkh %Ffe&'éj‘?eﬁﬁ’ar Y,
perspecti ve tifd adcohpangeily ew;ﬁg@ hajm ng;fcm)dl fi ed convex end _
according to an ernat rrbodl ne. roved. t 00l Figure 11, on a
smal l er scal e co%’a gtﬂ"b igeva 18ﬂaQrX| Wi ‘Toﬁﬁ?ﬂggﬂﬁv\gfﬁﬁ‘/ at

t he centeri rgpamwi oonsttlt&t;ngelat prefemred:nembodimenti mff ctheel improved
according t 3 al ternate enbodi nent. '‘As shown in Figure 1 and ot her

views, a stan u’p screwgun 10 constitutes a preferred enbodi ment of the
i npr oved t ool pr oﬁh.mzjeb?.thl on naedanger Ascadewn | 4833 fraguea$aryand 4

t hrough 8, t Ve fathe’ gapki ng
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menbers 14, ) seam Jnto one flange 18 of an |-béam as
in a f | odtheyn r bpf FAGHEEr det AAENITHE el R\ PERBWA0 shown is used to drive
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applicati onCFd vi ded_fromt he;. &r esent..case.
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axis, a hea °€ 2pankNoRel yiog. I?%b%rréﬁeicﬁgﬁvv@gﬁcpﬁg head
22 and the swekeR4andha rmadtéﬁmg pdnmgcsal taken wlmj Line| 3y-350£as to

Figure 2, in a d:.rectlon indicated by arrows;
Figure 4, on a suu.lar scale, and Figures 5 through 8,

15 on a larger scale, are sequential, fragmentary views
through some components of the stand-up screw gun shown in
Figures 1, 2, and' 3, as used to drive the screw shown in
Figure 2 through two decklng members at an overlapped ‘seam,
into one flange of an I-bean, which is shown only in Figure'

20 8. Some elements shown in Flgure 4 are omitted in Figures
5 through 8; _

Figure 9 is an enlarged, fraginentary, elevational
detail of a modified socket co-acting w:.th the screw shown
in Figure 2;.

25 Figure 10 is an enlarged, fragmentary, -perspective
detail of a centering pin having a modified, convex end ' W
according to an alternate embodiment of the improved tool;

Figure 11, on a smaller scale compared to Figure 10,
is an axial view looking upwardly at the centering pin and

30 related components of | _i:he iiuprdved tool according to the
alternate embodiment. . |

As shown in Figure 1 and other views, a stand-up
screw-gun 10 coixstitqtes_- a preferred embodiment of the
improved tool provided by this invention. as shown in

35 Figures 2 and 4 through 8, the screw gun 10 is useful to
drive a s'cre{v through two decking members 14, 16, at an
overlapped seam, into one flange 18 of an I-beam, as in a



adapt the head 22°to co-act W|th a. swtab,_ __shaped socket -of a
fastener-driving tool, such as the:.Socket :of the screw 10 gun 10 to be

| ater described. The shank.24 has a threaded portion 28 adjoi ning the
washer-1ike portion 26 and a drilling tip 30 adjoining the threaded portion
28. The screw 20 has a concave recess 40 tending:axially into the head
22, froma top_surface 42 of the head 22. 15 “The. concave recess 40
provi des\a daE?jﬁPFhaF roofisgppptructdener | FieaSSEeNegunf 19 pghown is used
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15 The concave recess 40 provides a datum that is useful

| in centering a socket of the fastener-driving tool, and the

screw head 22 relative to each other before the fastener-
driving tool is used to drive the screw 20.

o Except as illustrated in the drawings and described

20  herein, the screw gun 10 is similar generally to stand-up
screw guns disclosed in the Murray and Dewey patents noted
above and specifically to stand-up screw guﬁs available
commercially from ITW-Buildex, sgupra, under its ACCUTRAXX
trademark. .

25 | Broadly, the screw gun 10 comprises a nosepiece 50
having various cdmponents to be later described, two tubes
in a telescoping rélationship, namely an outer, upper tube
52 and an inner, lower tube 54 mounting the nosepiece 50,
a driving member 56 mounted rotatably within the tubes 52,

30 54, and arranged to drive other components to be later
described, and a driver 58 mounted to the upper tube 52.
The driver 58 is powered by an electric motor (not shown)
and is arranged to be manually actuatable via a trigger 60
and to drive the driving member 56 rotationally when

35 actuated. .The tubes 52, 54 are biased by internal springs
(not shown) to an elongated condition. The tubes 52, 54,
are adapted to be axially telescoped to a shortened



Further, the screw gun 10 conprises a screwfeeding tube 62, mhlch S
mounted to the nosepiece 50 via a 5 nounting block 64 haV|ng a passagemay
66 for -guiding screws fromthe screwfeeding tube 62 into the nosepi ece 50.
Each screw nmust be individually dropped into the screwfeeding tube 62 in
such manner that the shank of such scre | eads the head of such screw. 10
The nosepi ece 50 has an upper, tubul ar rtion 72 arranged to recei ve each

screw from g 65, oQ.. 7 .of
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operatlvelwﬂb%thﬁ@d of) SEGBrSGn€w88 of the jaw 80 and the tubul ar portion

74 of jghe nosep'«fﬁ& Nose ?1@&1%@8119@8 @npagbe& 9%&9&2&11' por@adncnfz of the

coil ed spring 86. Ing Jaw 82- IS mounted for i votal novenent
on a pivot ﬁﬁ"?ﬁ’@@edmﬁf’cﬁep§1ﬁﬁuﬁa€g’ t%P’*f?Yé fromgthe; paspagenay 66 pidsed to

its closed I&Séfl%lb&l@r%i‘ﬁibﬁm4ﬂgm% aTﬂsﬁﬁpdsfrmowrlﬂﬁ swl
operatlvely et ween_an yp %ﬂ 8% and the tuby ortlon
74 of the no ‘Ep|°é’ce°§8°s slﬂge%m? 6 “V%ﬁ %5 RY¥ i Jf ng enw
of the coi |£langes i o048, extend below the tubular portion 74 and are
p designed to be downwardly pressed against a workpiece when
the screw gun 10 1s used to drive a screw into or through
the workpiece. S
The nosepiece 50 has a pair of gripping Jaws 80, 82,
~ which are mounted between the flanges 76, 78, for pivotal
20 movement of each of the jaws:so, 82, ' between a closed
position .and opened positions. Each of the jaws 80, 82, is
shown in its closed position in Figures 4 through 7 and in
one of its opened positions in Figure 8. The gripping jaw
80 is mounted for pivotal movement on a pivot pin 84, which
25  is mounted to the'flanQes-76,:78,'and'is biased to its.
closed position'bY'a“coiled'spring 86. The'spring 86 is (;)
disposed’operatively between an upper end 88 of the'jaw 80
and the tubular portion 74 of the nosepiece 50. The end 88
_ has a pocket 90 receiv1ng one end of the coiled spring 86.
30  The gripping jaw 82 is mounted for pivotal movement on a
pivot pin 92, which is mounted to the flanges 76, 78, and
is biased to its closed position by a coiled spring 94. The
spring 94 is disposed operatively between an upper end 96
, of the jaw 82 and the tubular portion 74 of the nosepiece
35 50. The end 96 has a pocket 98 recelving one end of the
coiled spring 94. -



When each of the-gripping jaws 80, .

80, 82, are dlsposed | oosely to: grip- X -of a screw,” as the shank 24
of the screw 20 is shown as gri pped Ioosely n Figures 4 through 7, and 5
further to prevent the head of the screw from droppi ng through the jaws 80,
82, if the nosepiece is not against a worfpiece. Pivotal novenent of the

j aw 80, as biased by the spring 86, is I|n1ted by engagenent between a
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110, as shovvrﬁa‘a ﬁgaﬁassﬁchSPmd_oﬁ 7'lihe centering pin 120 is shown in a
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tubular extension 108. The tubular extension 108 defines a
15 socket 110 extending axially into the tubular extension
108. The socket 110 is hexagonal when viewed axially,
conforms generally to the head 22 of the screw 20, and is
adapted to be axially fitted over the screw head 22. The
tubular extension 108 is connected mechanically to the
20 © driving member 56, by having a partly threaded portion 112
threaded onto a partly threaded, tubular portion 114 of the

driving member 56. -
A centering pin 120, which has an axis that coincides
, generally with the axis of the driving member 56, is
25 disposed within the tubular portion 114 of the driving
\_J member 56 for axial movement of the centering pin 120
relative to the driving member 56 between an extended
position and retracted positions. In the extended
position, the centering pin 120 extends axially through the
30 - socket 110, as shown in Figures 4, 5, and 6. The ‘centering
pin 120 is shown in a retracted position in Figures 7 and

8.

-'ri'..i,:t“s cl osed position, the jaws

The centering pin 120 has a convex end 122 having a
frusto-conical surface 124 converging toward the axis of

35 the centering pin 120. The’ frusto-conical surface 124
defines a conical angle that, preferably, is about equal to

but not greater than the conical angle defined by the



frusto-conical surface 124 converging toward the axis of 35 "~ the centering
pin 120. The frusto-conical surface 124 defines a conical angle that,
preferably, is about equal to but not greater than the conical angle
defined by the frusto-conical surface 46 of the concave recess 40 in the
head 22 of the screw 20. The centering pgn 120 has an annular rib 126,
which is disposed within the tubular portton 114 of the drivihg 5 menber

56. An annulggudtdd-adifica St dé€ 66 lof 'eRe! BBnEHNE! 2ecled 40 M%héel ow
the annular _rib 126, in _such manner that the retainer 128 is held b

" frictional | #ea8 3% 98 FHeSFKEY 4% 114. ‘The rib 126 i's adapted to engage
the retainer 128 mwmewteﬁing)wmnnmhashanCMElangrbbm.zep wWilichtist he
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coi l ed Spri mpukssx i §6di ipoaammlam rethinexb 128 . jer presgdd., iartmmhe he
centerin ﬁ%ﬁ% ' r 15 nd
thus to gl gs e ce eﬁ%&gﬂ Hiﬂ ‘tovvar%w Q%hﬁ.ﬁr 196 in ]%&ﬁ

tThe extended. positlon.

centering pmannEyr |@\%‘€ia‘bb€dr§§abae§x 128 \ig held frickiopaddy %M@Z ‘
into the COWJ&W% i1 4.he Teadix? leG tl@ adRipted ko didaye tife

oL o1 on’ L DERtAaE AP guen Lo pOpBeRE ok ‘ée%yfr{t%?m@e{te e
extension 1@ thHee edrdmidd pasitidn. i sThasg thecretalinbh'e :lsm:kreta‘lﬂxis and
e umen e, P8 o136, Vgo! B8 pldialne Wits LbitAPLAE B A2 Sl ! ©
spaced f ronﬂﬂ@m mm)ﬂ:l'@hﬁubniew portipn iddopr aqoi/ke@@rxmm 13G the
operative pqy taPEpokbd SAHAN n%a' fubtildrS pbrtegnal1idl® a2BURY e 122
axi aIIy into the concave recess W
centering pin 120, so as to bear downwardly against the rib
15 126 and thus to bias the centering pin 120 toward the
extended. position. , - i - : -
‘The. centering pin 120 is adapted to be ' axially fitted
at the convex end 122 into the concave recess 40 in the
head 22 of the screw 20. - Also, the. centering pin 120 is
20  adapted to be axially moved from the extended position to
a retracted. position when pressed upwardly into the tubular
. extension 108. The centering pin 120 is used to. center the
socket 110 and the screw head 22 relative to each other.
_ " The driving member 56 is movable between inoperative
25 positions, in which the centering pin 120 is spaced from
the head 22 of the screw 20, and an. operative position. In \U
the operative position, the centering pin 120 is fitted at
the convex end 122 axia_]_.;_l.y into the concave recess 40 in
the screw head 22 and is 'moved' a_xialiy from the extended
30 position to a retracted position, 'Wher’eby the centering pin
120 centers the socket 110 and the screw head 22 relative
to each other.
When the driving member 56 has. been moved to the
_ operative position by a user pressing ‘downwardly on the
35 driver 58 and telescoping the tubes 52, 54, to the
shortened condition with the nosepiece 50 pressed against
a workpiece, such as the decking member 14 shown in Figure-




t he screw head 22 and is rmved axi & : hé'.élktended 30 position to a

retracted position, whereby.the cegt g p 120 centers the socket 110
and the screw head 22 relative to each other. Wen the driving nenber 56
has been noved to the operative position by a user pressing downwardly on
the 35 driver 58 and tel escoping the tubds 52, 54, to the shortened

condition with the nosepi ece 50 pressed agalnst a mnrkplece such as the
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movenent of t HewpsstkSrictdonad drRg REatheoserewna0sts ¥ Ien | MATROYRF ew

20 shoul d be gid g@;fo% E{;pﬂﬁgure 85 éHQgﬁt'iBﬁ‘ﬂar”eftéﬂéfoﬁ waobnéagés the

centering pin user coul difricu n
fitting the s&@@é”eell'ﬂ(}l%s( |R§Hqty’-%é3f5' ﬂ#etﬁ‘@aﬁcff ?ot 'ﬁgt EWZ%PCkeL' 116
Advant agggus| had et Efited RkiallP b¢er! thet heade2eiofhgHeascansk 20110

and the screw head 22 relatjve_to.each other 0
difficulty. 28 as t°A£1'§ﬁB\Aﬁfoﬁ‘lF|“@YFé“q?et o?1€ Bﬁ% %gf’gggnﬁéhcemegf e
this inventiohdasl t30 Ifrdles sewew 20iges 140 defined by the socket 110.

Upper corners 142 |n d b¥ ;&Sglshfed é@oﬁdtrﬁesgﬁﬁﬂh"l’:@.}ﬁr El@ﬂé@ded I g a

kn@wn manner. The
~ : suggested 1n F:.gure 5, and if the centering pin 120 were

15 omitted, a user could face some difficulty in fitting the
socket 110 axially over the head 22 of the screw 20.
Advantageéusly; the centering pin 120 facilitates centering
the socket 110 and the screw head 22 relative to each
other, so as to obviate such difficulty. -

20 " As shown in Figure 9, one possible enhancement of this
invention is to chamfer lower edges 140 defined by the
socket 110. Upper corners 142 defined by the head 22 of the
screw 20 are rounded in a known manner. The chamfered _edges
140 and the rounded corners 142 facilitate centering the

25 socket 110 and the screw head 22 relative to each other.

\_ ' - In Figures 10 and 11, primed reference numbers are
used to designate elements that are similar or analogous to
elements designated by s:Lm:Llar, unprlmed reference numbers
in the other views.

30 The fastener to be driven by the fastener driving
machine may be constituted by a screw 20’ similar to the
screw 20, except that the concave recess 40’ in the head
22' of the screw 20’ has six substantially triangular
‘surfaces 160, which are arranged in a regular array about

.35 the axis of the screw 20’. Such surfaces 160 define 'a
continuous, upper edge 162, which conforms to a regular
hexagon having each of six respective sides



140 and the rounded corners 142 facilitate centering the 25 * socket 110
and ‘the screw head 22 relative to each other. 1n Figures 10 and 11, prined
-reference nunbers are used to designate elenents that are simlar or

anal ogous to el enents designated by simlar, unprinmed reference.nunbers in
the other views. 30 The fastener jo be driven by the fastener
driving machi ne nay be constituted by a screm/ZO' simlar to the screw 20,

except . t hat 4036 LRI &'Jr?‘a Cest bg.etb Beadridt. ehirehe e&crl%w °¢ tﬁas si X
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conti nuous, UDpernedﬁaiis%asav chwfmﬁfowdaﬁouﬂgfobeaeaorbylathms each
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except for an annular ripb - {not shown simlar to i g@annul ar rib,126 used

in the screw gun Hee centering pin 4201 ds hexagqna CEORB| BRERLANY | v,
as shopo- i n sl Ebr Sent haindlwr cedker (RGP shéRR) rs:ztﬁmrcw othély
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166 defined 4y e t&f‘d\i%ﬂé‘%eﬂﬁkﬁﬁ% ﬂﬁ! Fiaic?" 'x%té@eé”céﬂiéiﬂﬁyoaftﬁf Six
the socket 110' which is hexagonal when viewed axially. U
15 The centering- pin 1207 ‘and the socket 110’ are oriented
' similarly in a rotational sense, whereby each of six
axially extending, - flat surfaces 166 defined by the
centering pin 120/ is parallel to an "adjacent one of six
flat surfaces 168 defined by the socket 110/ in the tubular
20 extension 1087, _ - L
The convex end 122' of the centering pin 120’ conforms
. generally to the concave recess 40’ in the ‘head 22’ of the
- screw 20’ and has six substantially tr:.angular facets 170
arranged in a regular a__z_'ray about the axis of the centering
25 pin 120’. The facets 170 converge toward the axis of the
centering pin 120’ and conform substantially to a pyramid U
having a regular, hexagonal base. The convex end 122/ has
a small, blunt t:.p 172, S _
Because the centering pin 120" rotates conjointly with
30 the socket 110/, the center:.ng pin 120’ orients the screw
207 in such manner that the socket 110’ and the head 22/ of
the screw 20/ _a_re oriented slm;la,r:ly in a rotational sense,
when the convex end 122/ of the centering pin 120’ is .
fitted axially into the concave ‘recess 40’ in the head 22 .
35 of the screw 20. Thus, when the socket 110' and the screw
head 122’ are orlented similarly in a rotational sense as
well as centered-_relatlve to each other, the socket 110/



flat surfaces 168 defined by the- socket 110 in‘the tubular 20 ext ensi on
108' . The convex .end 122' of the ce terlng ﬂ 120" conforns generally to
the concave recess 40' in the head 22" of the screw 20' and has six
substantially triangular facets 170 arranged in a regular array about the
axis of the centering 25 :pin 120'. The jgetts 170 converge toward the
axis of the centering pin 120" and conform substantially to a pyramd
~having a regulan HEXaganA1PATS ttelCovER CheNdetdR Hedd 22278l withbust
tip 172.” Becayse the centeF| g pin 120" rotates conjointly with 30 t he
socket ™M10', 2REEFEAXENGRr pin 120' orients the screw 20' in such manner
that the socket 110" and the head 22' of the screw 20' are oriented
simlarly in a rotational sense, when the convex end 122' of the centering
pin 120" is fitted axially into the concave recess 40" in the head 22 35
of the screw 20. Thus, when the socket 110' and the screw head 122' are
oriented simlarly in a rotational sense as well as centered relative to
each other, the socket 110" can be axially fitted over the screw head
22' without interference. * C L M S * 1, A
fastener-driving tool useful to drive a fastener having an axis, a shank
and a threaded portion, the head 5 . being externally non- C|rcular when
viewed axially and having a concave recess extending into the head, wherein
said tool conprises: a tubular housing; a driving nenber substantlally
co-axial with the




10 t ubul ar housi ng, and having a tubul ar extension with a socket

ext endi n_g_a.XJ_a,I—l—y——l—ntre—t—l're—t ubul ar extension, the socket being non-circular
when vi evved aX| mng generally to the non-circular head of the -
f ast ener, gm“ axially fitted over the head of the fastener 15
so as to ng= rel ati.onship, as which the driving nenber is
arranged. to dr|ve the fastener; a port defined within a sidewall of the

t ubul ar housing, arranged to al | ow dlL \Rer¥ Wigthe fastener into.a p05|t|on
downstream of , and co-axial with, the driving 20 nenber; a support i
pivotally connect ed to the tubul ar- housi ng and arranged to suppor t the""'
fast ener  subkt ant kalflastenescdriving troldusafnl nbabdrive oa fastegegenent

with the sogkgyingndn a§ns, a sHarfe Iét&r&éh&@aagsbfhwh the Hdad N9
bei ng assepbled to the dri VI ng_ nefrber. for axi al

menber, ghe cept er| ,gg
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position anChaviﬂgr actwiadame tretess haxtentthgnd nio) tife NBela3s Gther@iay d

t he extended §$$ §§$ .the centering pin having a convex end and
ext endi ng axi oﬁ&ﬁpfﬂ'gefdcket in such manner that the convex end

extends axially beybubuﬂ.hr boslsdng;n t he ext ended position but is retracted

axially within th : aﬁi’ﬂén &éﬁbéft rRf ﬁiifh’cd-%cfﬂt%"w Q-,'h';

bei ng adapted to convex en € concave recess 1n the
head oft® he ¥@Rebarr housing( oapd dhawing aoptatbulam ensensionicdith a C

L M S * ddchesi bkeanlgnghaxidingc it atd iibuyiwr tReeR8Ekal | trd tted
axially oversiitaficadinl hin-GIkelsy WS VL0F SHALTY, MEIREl hing
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generally to the non-circular head of the fastener, and _
adapted to be axially fitted over 'the head of the fastener u
15 so as to define a driving relationship, in which the
~driving member is arranged to drive the fastener H

a port defined within a sidewall of the tubular
housing, arranged to allow delivery of the fastener into a
position dow_nstream of, and co-axial with, the driving '

20 member; '

a support, pivotally cc_m_nected' to the tubular housing
and arranged to support the fastener substantially co-axial
with the driving member prior to engagement with the
socket, and, |

25 a centering pin co-axial with the driving member, the
centering pin being assembled to the driving member for -
axial movement of the centering pin relative to the socket
between an extended position and a reti;'acted position, the
centering pin being biased toward the extended position,

30 the centering pin having a convex end and extending' exially
through the socket in such manner that the convex end
extends axially beyond the socket in the extended position
but is retracted axially within the socket in the retracted
position, the centering pin being adapted to fit at the

35 convex end into the concave recess in the head of the
fastener, and to be axially moved from the extended



i;nop”erative posi tion, in which the center| ng pinis spaced BJL romthe

head of the fastener, and an operative positio m“‘“] cket is
fitted axially over the head of the fastener, n\j \ *centerl ng
pinis fitted at the convex end into the concave+retess in the head of the
fastener and is noved axialky:fromthe extjgnded-position to 10 the

retracted position so as to' center the socket and the head of the fastener
rel atlve 10 epasitiitH - té- thé i:attrawedirpusmglbnolwm@norwmgsboketauis1
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within the tu aroun e centering pin, so as to bear
agai nst the riz. 5.2 fastenserdriving tepl agcexding e £13imst Jathereiny

with referencgyd &bk COHR2BY %edréé’ﬂi&?ing pin has a frusto-conical
N surface converging toward the axis of the centering pin.
15 3. A fastener-driving tool according to claim 1 or 2,
wherein the convex end of the centering pin has six
substantlally triangular facets conforming substant:.ally to
a pyramld having a regular, hexagonal base.
4. A fastener-driving tool according to any one of claims
20 1 to 3, wherein the tubular extension is connected
mechanically to the driving member, wherein an annular
retainer is disposed at a fixed position within the tubular
extension, the retainer having a central aperture, through
which the centering pin extends for axial movement of the
25 centering pin relative to the retainer, wherein the
centering pin has an annular rib disposed slidably within
the tubular extension and adapted to engage the retainer
upon axial movement of the centefing pin to the extended
position, and wherein the centering pin is biased by a
‘30 coiled spring disposed within the tubular extension, around
the centering pin, so as to bear against the rib.
5. A fastener driving tool substantially as described
with reference to the accompanying drawings.



