- " AUTOVATI C STUD DRI VI NG TOOL! This invention relates to autonﬁtic,sfud

drivers used for exanple in the-autonotive and furniture |ndustr|e - The
prlnnggal obj ects of the present invention 5 are tOEb?QNu 2n
automatic stud driver which can be easily and quickly assenbl ed wWth a

m ni mal nunber of tools, which is easier to manufacture than prior
automatic stud setters, which is of smaller maximum outside dianeter than
prior automatic stud setters for #04 - use in work areas which | arger
prior automatic stud setters could not be utilised, and which will be |ess
prone to breakage in use. According to the present invention there is
provided a stud driving tool conprising: 15 - a rotatably driven
substantially cylindrical carriage having a tubul ar peripheral wall,
surrounding a substantially cylindrical internal recess; a retaining bal
and a latching ball, both held in said peripheral wall and protruding into
said 20 recess; a tubular body surrounding said carriage, forned

'AUTOMATIC STUD DRIVING TOOL'
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with a constant inner dianmeter between the retaining ball and the | atching
ball, which body restrains said retaining ball and said latching ball from
priotrudi ng 25 radially outwardly fromtheé peripheral wall of t hieg
‘carriage, and is engaged to the carriage in sucn a way that the relative
axial position of the body and said carriage remains constant; a cl osing
conkgur extending inwardly fromtne 5 radially inner surface of said
peri pheral wall, which countour is | acgted adjacent to an entrance to the

i nternal recess at the non driven end part of said carriage: a plurality of
stud-gripping jaws hel d wntili anteatiOn rela€asrtageut Sma i ¢ aysud aimi i
substantially cylindrical assenbly, and reciprocable in and partially out
of said carriage, saisedr dorpeceapienibethg aetanovive casditret@im ng bal |
and said latching ball, said jaws bei ng open when extending partially out
of said carriage andnrpgistriesg| osed when in said carriage, each of said

jaws conprising: a closing |ip which cooperates with said closing contour;
means for engaging a studend&rPE4PRht BPYREEFaRE the present invention

5 are to provide an automatic s;ud driver which can be
easily and quickly assembled with a2 minimal number of
tools, which is easier to manufacture than prior

'ih/ automatic stud setters, which is of smalier maximum
outside diameter than prior automatic stud setters for

10 use in work areas which larger prior automatic stud
setters could not be utilised, and which will be less
prone to breakage in use.

According to the present invention there is
provided a stud driving tool comprising:

15 a rotatably driven substantially cylindrical
carriage having a tubular peripheral wall, surrounding

a substantially cylindrical internal recess;

&“f a retaining ball and a latching ball, both held
in said peripheral wall and protruding into said
20 recess;
o a tubular body surrounding said carriage, formed

with a constant inner diameter between the retaining

ds.

ball and the latching ball, which body restrains said
retaining ball and said latching bail from protruding

25 radially outwardly from the peripheral wall of the



20 assenbly; a longitudinally extending retaining groove formed on. a
surface of said jaw for cooperating with the retaining ball, said .retaining
gioove having a relatively narrow and shal | ow upper end and a 25

relatively wi de and deep | ower portion: -3A- a longitudinally extendlng
| at chi ng groove forned on a surface of said jaw for cooperating with the

| atching ball, said |atching groove having a relatively wde and deep upg€r
end and a relatively 5 - naf Pow and shall ow | ower end. the retaining
bal | being disposed in the wide portion of the retaining groove and the

| at chi ng baIIcBéthgGrsﬁbéeﬁslﬁnﬂﬂéeﬁa#¢owhﬁﬁﬂhmﬁlﬁgaciﬂaﬂuﬂn rag wgryoove when
the jaws asse closed, and said retaining ball being disposed in the
10 narroﬁpéﬁdtBF fﬁéanYﬁlﬂ?h@?gﬁ?ﬂﬂ&%%ﬂu?%xﬁﬂfIQ&QﬂNQﬂy [F&iid bei ng

gbzﬁosed [2 thgr@&ggeepgmg{n;hgokg%gglng groove when the jaws assenbly is

a closing contour extending inwardly from tne
S radially inner surface of said periphéral wall, which
countour is located adjacent to ah entrance to the
internal recess at the non driven end part of sald
carriage: ' g,g
a plurality of stud-gripping jaws held within the
10 cafriage. said jaws forming a substantially cylilindrical
assembly, and reciprocable in and partially out of said
carriage, sald reciprocation being relative to said
retaininq ball and said latching ball, said jaws being
open when extending partially out of said carriage and
15 closed when in said carriage, each of said jaws
comprising:
a closing lip which cooperates with said closing
contour;
means for engaging a stud inserted into the jaws
20 assembly;
2 longitudinally extending retaining groove
a surface
formed on Qhe—ﬁaeaLof said jaw for cooperating witn
the retaining ball, said retaining groove having a
relatively narrow and shaliow upper end andé a

25 relatively wide and deep lower portion:



A particul ar enbodi nent of the invention will now be described by way of

exanpl e, and with reference to the acconpanying drawi ngs wherein:- Figure 1
is"a perspective view of a stud 5 driver in accordance with the :
invention, Figure 2 is a partially cut away view along line A - g50f Figure
1, i.n which the plunging neans, and the top of the carriage arenot cut

awa¥., Figure 3 is an expl oded view of the stud 10 driver; Figure 4 shows
one half of a cross-sectional view of 3fe-body along the line C - C of
Figure 3; and Figure 5 is a cross-sectional view along 15 line B - B of

Figure 2. The automaticastlgagdtivdénadérordiagdtngt het phesendréomentdmored

conprises a body 10; a collar 6,“":"“6& ven head 30; a carriage 40; two sets
of balls in the car ﬂ“aé?ﬁﬁ%@fa?ﬁ?ﬁgm&l for4goepRr 3 tbn@FLith |G hi ng

balls 46); a set of jaws 50; plunger 60: and a stud_ pick-up and
aligni ng means 70. ASTSRORN PALEr giraToL2FRbAYSERATEY RATAPUA ver has
YT relatively wide and deep upper end and a relatively
5 narrow and shallow lower end. the retaining ball being

disposed in the wide portion of the retaining groove

Y

and the latching ball being disposed in the narrow end

of said latching groove when the jaws assembly is

-y

R
closed, and said retaining ball being disposed in the

10 narrow end of the retaining groove and said latching
ball being disposed in the wide end of the latching

groove when the jaws assembly is open.

£
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three concentric cylinders, the body 10, the carriage 40 which is inside
the body 10, and the driven head 30 also in the body 10. The driven head 30
. and the carriage 40 are 5 secured i'nside of the body 10 by the coll.ar .
130, which screws onto the exterior threads of the body 10. The driven head
30 and the carriage 40 are prevented fromsliding through body 10 by the
head | edge 12 and the carriage | edge 14, re- 10 spectively, both on tR€
body 10 (Figure 4). In operation,_the driven head 30 is attached to a
driving neans. The driving neans supplies rotary and reciprocal notion to
the stud driver. The driven head 30 is also coupled to the carriage 15
40 so as to transfer the power and notion of the driving neans to the

carriage 40. The cargipaetiduisr téb SOMROPeoS Gné vt sgbl y of jaws 50.
The jaws 50 grip the stud by a grooved threaded section 54 whose threads

mat ch 20 twbEE wéwthe désetsibed ey jwap o etanplss eidd egitibout the
pl unger nmeans 60 formng a cylindrical shape which is held together by the

hol | ow i nsi derefiefemee otot tize cace ompmying FMrawingy .wheteamire:+ s f or ned by
t he grooved threaded section 54 in the
Figure 1 is a perspective view of a stud

5 driver in accordance with the invention;

Figure 2 is a partially cut awgy view along
line A - A of Figure 1, in which the plunging

means, and the top of the carriage arenot cut away;

Figure 3 is an exploded view of the stud

10 driver;

Figure 4 shows one half of a croés—sectional
view of the body along the line C - C of Figure 3;
o . _

Figure 5 is a cross-sectional view along w

15 . line B - B of Figure 2.

The automatic stud driver according to the
present invention comprises a body 10; a collar 203 ¥
a driven head 30; a carriage 40; two sets of
balls in the carriage (two retaining balls 44 and two
20 latching balls 46); a set of jaws Sb; a plunger
60; and a stﬁd pick-up and aligning means 70.
As shown in Figure 2, the, assembled stud driver has



-6- bottomof the assembly of jaws 50. It is-into this hole that the stud
is jnserted to be grasped by the jaws 50. To assenble the stud driver, the
jaws 50 5 are held around the plungér mears 60 and then in- serted into
the carriage 40. Then the retaining balls 44 and the latching balls 46 are
pl aced into the re- taining ball holes 45 and |atching ball holes 4%
respectively, in the carriage 40. The carriage 40 10 Is slid into the
body 10. The driven head 30 is slid into.the body 10 on top of the carriage
40, such that the post 41 on the carrlagé 70 slides into the slot 34 in the
driven head 30. The collar 20 is then slid over the driven head 30 and
screwed 15 onto the body 10, and the collet 80 (Figure 1) is tightened

up against the col L @amhe20s ceﬂﬁglEh% &hP?EFZO Bg-ggggbqu fflet 0 conplete

the assenbly of the stud driver. can utrl sed to secure

‘accessories, such @%r%1@g§t4©0W§ﬁcﬁr1% &hbﬂdﬁa%ﬁé b3@y 100 bhe t8e
Optionally, the stud pick-up and aligning neans 70 be’sli d onto the end

of the carriage 40arivenshelzd 2Zb bnsbhgnstgg Bbq&—qg,and al i gning nmeans are
aligned with the set sqreM/hoIes 48 in the

The driven head 30 and the carriage 40 are

P 5 secured inside of the body 10 by the collar 20,
which screws onto the exterior threads of the
s body 10. The driven head 30 and the carriage 40
are prevented from sliding through body 10 by
the head iedge 12 and the carriage ledge 14, re-
10 spectively, both on the body 10 (Figure 4).

In operation, the driven head 30 is attached
to a driving means. The driving means supplies
rotary and reciprocal motion to the stu& driver.
The driven head 30 is also coupled to the carriage

15 40 =0 as to transfer-the power and motion of the
L driving means to the carriage 40.

The carriage 40 is the envelope for the as-
sembly of jaws 50. The jaws 50 grip the stud by
a grooved tﬁreaded section 54 whose threads match

20 those of the studs. The Jjaws 50 are assembled

”

o

about the plunger means 60 forming a cylindrical
shape which is held together by the hollow inside
surface of the carriage 40 (Figure 2). A hole is

formed by the grooved threaded section 54 in the



carriage 40, and the set screws 78 are inserted in- to the carriage 40. -To
di sagssenbl e the stud driver, the reverse process is used. To renove.the . |
ja 50 fromthe 5 carriage 40, once the carriage 40 is out of the bedy -
10, the jaws 50 have to be closed by inserting a stud into the jaws. The
assenbly and di sassenbly of the stud driver requires only a stud, a hex end
wrench for the 10 set screws 78 if the optional stud pick-up and alignﬁdg
means 70 is utilised, and a set of wenches for the collar 20, collet 80
and optional collet 81, and driven head 30. The advantages of such a sinple
to assenble stud driver are enornous in saving-15 tinme in maintaining the
stud driver. In the stud setter, the neans to grip the stud are the jaws

50. On the i nyYoiopl dFarthellHsaemlly @ICiiawawseQ | Itaisedneor guliar groove 51
extending the length of the jaw. The | ower section of the 20 groove 51,
the threaded &edie dhaiA thes stimdedde dnisertedcitot be’ grasped by tthe st ud.
Thus, when the jaws are closed onto the stud, the threaded section 54 of
the jaws 50 cgawg 50«4 he stud without damagi ng
To assemble the stud driver, the jaws 50
5 are held around the plunger means 60 and then in-
serted into.the carriage 40. Then the retaining balls
44 gnd the latching balls 46 are placed into the re-
taining ball holes 45 and latching ball holes 47,
respectivély, in the carriage 4#0. The carriage 40
10 is slid into the body 10. The driven head 30 is
slid into the body 10 on top of the carriage 40,
such fhat the post 41 on the carriage 40 slides into
the slot 34 in the driven head 30. The collar 20
is then slid over the driven head 30 and screwed
15 onto the body 10, and the collét 80 (Figure 1) is
tightened up against the collar 20 to lock the collar <
20 on the body 60 to complete the assembly of the
stud driver. The collet 81 can be utilised to secure
accessories; such as a dust cover or a trip gauge,
20. ‘o the tool. -
Optionally, the stud pick-up and aligning =
means 70 msy be slid onto the end of the carriage 40.
The slots 71 in the stud pick-up and aligning means

are aligned with the set screw holes 48 in the



any of. the threads on the stud. Fitted into the upper section of the
grogve 51 above the threaded section 54 is the plunger neans 60. The

pl unger, neans 60 is held in the groove 51 of the jaws 50 by a pivot ;
cylinder 65. 5 The pivot cylinder 65 is slidably nounted on a threadedﬂi
shaft 66 of the plunger neans. The pivot cylinder 65 fits in the pivot
groswes 55 of the jaws 50. The pivot grooves 55 are perpendicular to the

| engt hwi se groove 51. The plunger nmeans 60 biases 10 the | ower portion of
the jaws 50 outwards to allow the jaws—-t® <lide over the stud. The jaws 50
are opened by an annulus 62 on the plunger neans 60 which is biased towards
t he openi ng groove 53 of the groove 51 in the jaws and away fromthe
closing 15 groove 52. Since the closing groove 52 has a | arger radius
than does the annul €8rB2age Ht0) aaRrd chie heetk| SRBRWHNTS cerginssrteed idnin t he
cl osing groove 52 but sjince the annulus 62 is biased towards the open- ing
groove 53, which hatCatRAePPEFLIe&Ri4Q=than 20 annulus 62, the | over

section of the jaws are spread. apart the anpulus 62 is forced into the
openi ng groove 53. Spreadiﬁﬁ gﬁ?g?ﬁ€m$§ﬁ5E%6 ﬂﬁ%én ¥er, the reverse

process is used. To remove the Jjaws 50 from the

U]
\n

carriage 40, once thg carriage 40 is out of the body

10, the jaws 50 have to be closed by inserting a

stud into the Jjaws. |

The assembly and disassembly of the stud
driver requires only a stud, a hex end wrench for the
10 set screws 78 if the optional stud pick-up and
aligning means 70 is utilised, and a set of wrenches
for the collar 20, collet 80 and optiongl collet
81, and driven head 30. The advantages of such a
simple to assemble'sﬁud driver are enormoﬁs in saving
| 15 time in maintaining the stud driver.

- In the stud setter, the means to grip the
stud are the jaws 50. On the inside planar surface
of each jaw 50 is a semi-ciicular groove 51 extending

s the length of the jaw. The lower section of the

20 groove 51, the threaded section 54, is threaded to

(3]

match the threads on the stud. Thus, when the jawé
are closed onto the stud, the threaded section 54
of the jaws 50 can grip the stud without damaging
any of the threads on the stud.



the threaded section 54 fromthe stud and rel eases the stud. The |ower -

sectlon of the annulus 62 is tapered inward so as to allow the .annul us.
62 Lo’snDotth slide fromthe closing groove 52 to the opening groove .53.
" The annulus 62 along with the entire lower 5 hal f of the plunger neans

60 is biased downward in the jaws 50 towards the opening groove 53 by a ..
helical - spring 64. The helical spring 64 pushes up-agai nst the pivot “~g
cylinder 65, which is slidably nougted on the threaded shaft 66. The pivot
cylin- 10 der 65 is prevented frfomsliding off the threaded shaft 66 by
the hex end head on the threaded shaft 66. The bottom 63 of the plunger
nmeans 60 extends into the threaded section 54 of the jaws. As the stud is

inserted into the j-ap$¢BQa 1ﬁgoeggeoﬁ %5 dectioft &f @s RSoy® against the

bottom 63 of the plunger neans overcom ng t rasing force,

forces the pl 9ﬂgaboaeaﬂﬁe6€hreaaéadse@tib§ SMNils Ushé2p 1wgefds in the
groove 51. The annulus 62 slides up into-the closing groove 52 and all ows

20  the javwmeénscé0se Théoplungerutleade60uUisineldi sametke of the assenbly
of Jave groove 51 of the jaws 50 by a pivqt cylinder 65.

5 The pivot cylinder 65 is slidably mounted on a
threaded shaft 66 of the plunger means. The pivot -
cylinder 65 fits in the pivot grooves 55 of the 5aws _
50. The pivot grooves 55 are perpendicular to the
lengthwise groove 541. The plunger means 60 biases

10 the lower portion of the jaws 50 outwards to allow
fhe jaws to slide over the stud. The jaws 50 are
opened by an annulus 62 on the plunger means 60
which is biased towards the opening grobve 53 of
the groove 51.in the jaws and away from the closing

15 groove 52. Slnce the closing groove 52 has a larger
radius than does the annulus 62, the jaws can be -’
closed while annulus 62 is in the closing groove 52
but since the annulus 62 is'Siased towards the open- .
ing groove 55, which has a smaller radius than

20 annulus 62, the lower section of the jaws are spread
apart as the annulus 62 is forced into the opening -
groove 53. Spreading out the jaws 50 disengages
the threaded section 54 from the stud and releases

the stud. The lower section of the annulus 62 is



50 and plunger means 60 is substantially that of the inner surface of the
hol | ow carrjage to insure a snug fit of the jaws in the carriage. A snug

fit ' -10- between the jaws 50 and the-carriage 40 is neces- sary - to keep
the latching balls 46 and retaining balls 44 in the carriage and pfifthed in
the latch- ing grooves 58 and retaining grooves 56 of the 5 jaws. The

i nskde di aneter of the carriage is enlarged fromjust above the I|atching
ball holes 45 down to the | ocking |edge 43, to give the jaws 50 roomto
spread out. Also, the dianeter of the jamégassenbly i's reduced at the neck
57A, between the 10 closing lips 59 and the |ocking | edge 57, to all ow
the jaws to spread even wider. At the neck 57A, the jaws are thinner than

Taus are relativelybananed Evend g cas o' ehlow tEs Ari B 50 5o, the

k i h ' ' I . h f
other cuts in the | SRECHEEy ALAPE LR, BRE' Chestit Eoetncn o B Tvel
smal |l due in part tepéﬁfnéhQPSO@@dsgidth of the -cuts, such

The annulus 62 along with the entire lower

L}
U

half of the plunger means 60 is biased downward in
the jaws 50 towards the opening groove 53 by a
helical spring 64. The helical spring 64 pushes
.up against the pivot cylinder 65, which is slidably
mounted oﬁ the threaded shaft 66. The pivot cylin-
10 der 65 is prevented from sliding off the threaded
shaft 66 by the hex end head on the threaded shaft
€6. The bottom 635 of the plunger means 60 extends
into the threaded section 54 of the jaws:a. As the
stud is inserted into the jaws 50, the end of the
15 stud presses up agaiﬁét the bbttom 63 of the
\_ plunger means 60 and, by overcoming the biasing
force, forces the plunger means 60, including the
aﬁnulus 62, upwards in the groove 51. The annulus
62 slides uﬁ into the closing groove 52 and allows
20 the jaws to close onto the stud. | |

oy

The outside diameter of the assembly of jaws
50 and plunger means 60 is substantialiy that of the
inner surface of the hollow carriage to insure =a

snug fit of the jaws in the carriage. A snug fit



20 as the teardrop shaped retaining groove 56 and the thin | atching
groove 58. As a result of the few and small cuts in the jaws 50, t.he
strength of the jaws has been preserved and the |ikelihood of their

- shearing or breaking has been greatly reduced. - 11 - The cylindrical
assenbly of the jaws 50 and the plunger neans 60 is enclosed in the car-,
riage 40. The carriage 40 is a hollow cylinder with a closed top end 42.%&
Al t hough the jaws and 5 pl unger agsgnbly can easily be slid into the car-
riage, once inserted, the jaws 50 cannot accidentally slide out. The three
means whi ch prevent the jaws 50 fromsliding out of the carriage are: the
retaining balls 44 which ride in the peripheral wall 10 of the carriage

40, the |at chbegwbeh! né6jusChoabe® thélecafrifige PEOI PHededeyal | of the
carriage 40, and a | ocking groove 43 (Figure 1) around the inside surface

of the carri agaryTbe keeyi tige! tatchidg bhlTH 46ramd aretathnger pendi cul ar
to the axis of 15 the carriage 40 around the inside surface of the

carri age 40, bhakisn#s ihethepecoarrisgélandopisheédiim the dteire carriage 40
by acting as a stop for the

ing grooves 58 and retaining grooves 56 of the

5 Jjaws. The inside diameter of the carriage is
enlarged from Jjust above the latching ball holes
45 down to the locking ledge 43, to give the jaws 50 it
room to spread out. Also, the diameter of the jaws
assembly is reduced at the neck S57A, between the

10 closing lips 59 and fhe locking ledge 57, to allow
the jaws to spread even wider.

At the neck 574, the jaws are thinner than

at substantially any other portion of tﬁe Jjaw.
Thus, at the neck 57A,'the Jaws are relatively weak.

15 To preserve the streﬁgth of tﬁe jaws 50, the neck 57A
is short relative to the jaw length. Further, the <
surface area of other cuts in the jaws, which also
reduces the jaw thickness, is relatively small due
in part to fhe shape and width of the duts, such

20 as the teardrop shaped retaining groove 56 and the
thin latching groove 58. As a result of the few .
and small cuts in the jaws 50, the strength of the
Jaws has been preserved and the likelihood of their
shearing or breaking has been greatly reduced.



| ocking | edge 57 on the jaws 50. Wen the carriage 40 is in the body 10,
the retaini,ng balls 44 pre- 20 vent the jaws from sliding conpletely out
of " t'’he body 10, regardless of whether the jaws 50 are closed or not. The
Tetaining balls 44 are held in the peripheral wall of the carriage 40 in
the retaining -12- ball holes 45. The retaining balls 44 have -a di aneter
| arger than the thickness of the peripheral wall of the carria & 40. Thus,
when the carriage 40 is in the body 10 which brings the wall of the
carriage 40 flush with 5 inner surface I51§f‘the body 10, the retaining
ball s 44 protrude past the inside surface of the peripheral wall of the
carriage 40 (Figure 2). The jaws 50, which fit snugly in the carriage 40,

conpete for space inside t gg@gﬁﬁg&ﬁ? Ea%gg gg QBQL@ggfggbélééheThe

retain- 10 ing balls 44 aré e retarhing s j aws
assenbly is not thi Ngugh ' egot Re RhehbedlaNgn! ¢hal Ay ball's
44 wi thout the reta%ﬁ?hgﬁghppgékﬁk}?%%ﬁg ?n ?he dianetrically opposed
retaining grooves S&jahlee 405t aimhieN@a3r9@ges 406 iar @ holdokneylhinderto al | ow

the jaws 50 a limted range of sliding novenent
with a closed top end 42. Although the jaws and
5 plunger assembly can easily be slid into the car-
- riage, once inserted, the jaws 50 canhot accidentally
~ slide out. The three means which prevent the Jaws
50 from sliding out of the carriage are: the
retaining:bails 44 which ride in the peripheral wall
10 of the carriage 40, the latching balls 46 which
also ride in the peripheral wall of the carriage 40,
and a locking groove 43 (Figure 1) around the inside
surface of the carfiage; The locking lédge 43,
.which forms a qircle perpendicular to the axis of
15 the carriage 46 ground the inside surface of th§
_ ' carriage 40, prevents the open jaws 50 from sliding
out of the carriage 40 by acting as a stop for the
locking ledge 57 on the jawé 50. When the carriage
40 is in thé body 10, the retaining balls 44 pre-
20 vent the jaws from sliding completely out of the

LA

body 10, regardless of whether the jaws 50 are
closed or not.

The retaining balls 44 gre held in the
peripheral wall of the carriage 40 in the retaining



up and down within the cylindrical casing of the car- riage 40. Wthin this
range, the jaws 50 can slide out of the carriage 40 until the |ledge 57
nearly engages with the |ocking |edge 43 of the carriage 40 and the jaws 20
50 £%n slide into the carriage 40 until the bottomof the jaws 50 are
approximately flush with the bottomof the carriage 40. The retaining ..
grooves 56 have a-teardrop shape; he wi de bottom of the teardrop facesw
t owar ds - 13 - the jaws' closTnd ITps 59. Although it is not preferred,
a further narrow and shall ow end coul d be provi ded bel ow the wi de and deep

BSHEgl”iKvﬂhﬁfﬂo#*ﬁ%%@%“:ﬁ?agéﬁe?%%@%eﬂi%ﬂ%?@é s I ¢ ow h

r . oal 1 . LLow
the |at chi ng T "esll PN lezbeiiedty O i BEDLEAT UL WO PO e
are 10 up idgpReagerdda0omils, thifed ofid N driatd ut4d 4L tHb gy de

bottom of the retarning grooves 56 which prevents the retaining balls 44
from bi ndi nMEomich HRings Khefwille dLithe | deiri ey 2.0 Fushheritys 50 are

also held within the car- :
5 inner surface 15 of the body 10, the retaining balls 44
protrude past the inside surface of the peripheral
wall of the carriage 40 (Figure 2). The jaws 50, which
fit snugly in the carriage 40, compete for space inside
the carriage with the retaining balls 44. The retain-
. 10 ing balls 44 are forced into the retaining slots 56.
The jaws assémbly is not thin enough to fit between
the protruding retaining balls 44 without the retaining
balls 44 riding in the diametrically opposed retaining
grooves 56. The retaining grooves 56 aré long enough
15 to allow the jaws 50 a limited range of sliding movement
up and down within thé cylindrical casing of thé car—
riage 40, Within this range, the jaws 50 can slide out {:}
of the carriage 40 until the ledge 57 nearly engages
with the locking ledge 43 of the carriage 40 snd the jaws
20 50 can slide into the carriage 40 until the bottom of the
Jjaws 50 are approximatelf flush with the bottom of the
carriage 40. The ret=ziming grooves 56 have a teardrop -
shape;- the wide bottom of the teardrop faces towards



15 riage by the latching balls 46. The latching balls 46 are held in the
peri pheral wall of the carriage 40 in the latching ball holes 47. As with
the, retain- ing balls 44, the latching balls 46 have a dianeter larger than
the thickness of the peripheral wall 20 of the carriage 40. Thus, thg

| atching balls 46 are forced to extend past the inner surface of the
perfpheral wall of the carriage 40. The latching balls 46 protrude past the
carriage wall into the | atching grooves 58. Wthout 25 the | atching
grooves 58 the cylindrical jaws assenbky1% -- 14 - would be too thick to
allow the latching balls 46 to ride in the carriage 40 between the body 10
and the jaws 50. Each latching groove 58 is cut into the periphery of the

jaws 50 parallel to the 5 , | engt hwi se grogve 51.. The Latghing grooves 58
are inverted teardr &Be 3a¥8ipELoEiRgkd1PRe SPrandlthengh bE: h8eROthe

(oLl g g7 ooves o8 AARITt Unchion Lo bhe L ahehl 10, BLoguss Bl kel ol ng
latching ball's 46 tqridevifelBelont B2 Wie® shli® deBlS padeibhde up and
' While the jaws 50 are disengaged from-any
. 5 stud and rest partially out of the carriage, the
retaining balls 44 ride in the narrow top of the
retaining groovés 56 to align the jaws' latching
grooves 58 with the latching balls 46. But when
the Jjaws 50'engage a stud and thus the jaws are
10 up in the carriage 40, the retaining balls 44 ride
| in the wide bottom of the retaining grooves 56
which prevents the retaining balls 44 from binding
against the side of the retaining grooves 56.
The jaws 50 are also held within the car-
15 riage by the latching balls 46, The latching balls
W, 46 are held in the peripheral wall of the carriage 40
in the latching ball holes 47. As with the retain-
ing balls 44, the latching balls 46 have a diameter
- laerger than the thickness of the peripheral wall
'20 of the carriage 40. Thus, the latching balls 46 are

o

forced to extend past the inrer surface of the
peripheral wall of the carriage 40.
The latching balls 46 protrude past the
carriage wall into fhé latching grooves 58. Without
25 | the latching grooves 58 tﬁe cylindrical jaws assembly



in the carriage 40. The jaws 50, however, cannot slide conpletely out of
the carriage while the latching balls 46 ride in the slots 58. 15. .

Al 3 he means which prevent the jaws 50 fromsliding conpletely out of the’
carriage 40, allowthe jaws 50 a |limted amount of sliding within the
carriage 40. That limted amount of sliding of the jaws 50 is the neans by
whi ch the jaws are 20 closed and allowed to open. Wen the jaws haveeX-
slid partially out of the carriage, as in Figure 2, the jaws 50 are bi ased
open by the plunger neans 60. \Wen Hrstud is |nserted into the jaws 50, the
stud pushes 'the jaws 50 up into the carriage 40 which - 15 - brings the
closing lip 59 on the jaws 50 into engagenent with the tapered surface 49

e R Lt S R L et
cl oser togethep §§d5h§n1€H§ éQr§i§g§|4@ ﬁé%&é@ﬁ el bodyhes up into the
carriage 40 until finally the jaws close firmly onto the stud preventing
the closing | kpd %Bef jaussbodi nBachyliteihey gpoceei $Btis apet ed
into the periphery of the jaws 50 parallel to the
5 lengthwise groove 51. The latching grooves 58
are inverted teardrop in shape to make the trans-.
ition between the retaining grooves 56 alignment
functioh to the latching grooves 58 latching
function smooth. The latching grooves 58 are long
10 . enough to allow the latching bélls 46 to ride in
the -slot 58 while the Jjaws 50 slide up and down
in the carriage 40. The Jjaws 50, however, cannot
slide completely out of the carriage while the
latching balls 46 ride in the slots 58.
15 | A1l the means'which prevent the jaws 50
from sliding completely out of the carriage 40, g_;
allow the jaws 50 a limited amount of sliding within
the carriage 40. That limited amount of sliding
of the jaws 50 is the means by which the jaws are
20 closed and allowed to opeﬁ. “When the Jjaws have
slid partially out of'the carriage; as in Figure 2, =
the jaws 50 are biased open by the plunger means 60.
When a stud is inserted into the jaws 50, the stud

pushes the Jaws 50 up into the carriage 40 which



10 surface 49. Once this happens the jaws 50 are fully closed onto the
stud., The tapered surface is the preferred formof a closing projection
mhlch cqo-operates with the jaws. The |atching balls 46 bind against the
'side 15 of the latching grooves 58 to prevent rotation of the jaws, in
the sarriage. Since the latching grooves 58 are thinner than the boben1of
t he et ai ni ng grooves 56, only the latching balls 46, .and not the retaining
bal |l s 44, bind against the jaws. 20 Thus, when the stud is being spun
into the workpiece, the stud cannot force-thge jaws 50 to spin around in the
carriage 40. Power and notion is i'nparted to the stud driver through the
driven head 30. The driven 25 head 30 is rotatably held into the body 10
by the -16- collar 20 by engaging with the |lip 33 on the driven head 30.
Cut through the bott dmisigst Rbedcilpeangeddp369 snatheoyass ﬁ@rpeﬁdlcular to
the axis of the driven head 30. This slot 34 slidably but non-

rotatably engages wi tRgagemeddt vithokhendapspess suréagar #Page Hbe The top

d 31 of the d
en © © rIVencarrlage 40. Engagement of the closing lips 59

and the tapered surface 49 causes the lower hélf of
- 5 the jaws 60 to come closer and closer together as

the Jjaws 50 are slid further and further up into

the carriage 40 until finally the Jjaws close
firmly onto the stud preventing the closing lips 59
from slidiﬁg any further up against tapered
10 surface 42, Once this happens, the jaws 50 are
fully closed onto the stud. The tapered surface is
“the preferred form of a closing projectidn which
co-operates with the Jjaws.
‘The latching balls 46 bind against the side
15 of the latching grooves 58 to prevent rotation of
. the jaws in the carriage. Since the latching grooves
58 are thinner than the bottom of the retaining
grooves 56, only the latching balls 46, and not
¥ . the retaining balls 44, bind against the jaws.

20 Thus, when the stud is being spun into the workpiece,

€5

the stud cannot force the jaws 50 to spin around
in the carriage 40.

Power and motion is imparted to the stud
driver through the driven head 30. The driven

25 head 30 is rotatably held into the body 10 by the



head 30 is attached to sone driving nmeans, such as a drill press, which

I nparts reciprocal and rotary notion to the stud driver. 10 . ,The
collar 20 holds the driven head- 30 in"the body 10. The collar 20 screws on’
to,the top of the body 10. The collar 20 engages with lip 33 and bearing
sittace 35 on the driven head 30. *The collar 20 holds the driven head 30 -
coaxi-al to the 15 body by the engagenent of the-bearing surface 35 angta
simlar bearing surface on the imﬂ(&§(j the collar. Planar surfaces 32
have been cut out of the upper cylindrical surface of the driven head 30 20
so a wench can be used to tighten the driven head 30 onto the driving
means. A simlar planar surface has been cut out of the outer cylindrical

surface of thaQit P0 Wy tehgdSingd vl Al FPlord tHeeixivien ti ghten the

collar 20 onto the - 17 - body 10. Collet 80 has a planar surface for a
wrench and | sadad)B®nedutp tigroupd tHee toitomr oX0 tase &dioedd ng mechanismto

prevent the collar 20 from bei ng shaken | oose during operation of the

head 30 is a slot 34 perpendicular to the axis of
the driven head 30. This slot %4 slidably but non-

5 rotatabiy engages with the post 41 on the top of
the carriage 40. The top end 31 of the driven .
bhead 30 is attached to some driving means, such as ' kfé
a drill press, which'imparts reciprocal and rotary
motion tojthe stud driver.

10 The collar 20 holds the driven head 30 |
in the body 10. The collar 20 screws on to the %top
of the body 10. The collar 20 engages with lip 33
and bearing surface 35 on the driven heéd 30. The
collar 20 holds the driven head 30 coaxial to the

15 body by the engagemeﬁt'of the bearing surface 35

and a similar bearing surface on the inside of thé

collaf.
Planar surfaces 32 have been cut out of the
upper cylinﬁrical surface of the driven head 30 ;
20 so a wrench can be used to tighten the driven )
head 30 onto the driving means. A similar planar =

surface has been cut out of the outer cylindrical
surface of the collar 20 to also provide a grip

for a wrench to tighten the collar 20 onto the



5 stud driver. The optional stud pick-up and aligning neans 70 picks up
and hol ds t.he stud until the stud is to be inserted into the jaws. The stud
pICk up, and aligning neans 70 initially-aligns the stud 10 coaxial to the
jaws 50, prior to its insertion into the jaws 50. The bottom of the stud .
plck.up and aligning neans 70 has an inverted table top section 74 havi g

f our_hol es 75 symetrically di sposed about 15 Its side, each of which

hol ds one of a.plurality of pins 73. The pins 73 each have a head 76 which
prevents themfromsliding through the foft8s=75. The pins 73 are biased

I nwards towards the axis of stud pick-up and aligning neans 70 by a
resilient 20 O-ring 72. The pins 73 engage the end of the stud when the

stud is inserted info_the_stu ive nd po [ th t d ds th

centre of the jaws B804YTAR. p|&ingtdéoﬁh?sP?rﬂi?gg?a§€r 3 %ﬁaénz thﬁs
allow the stud to slide past_apd [ot t he 8 -.1Ih t ud
pICkmLp and gllgnlnﬂkﬁﬁﬁ <888 18 ﬁ Eﬁ%SH?g ?Heagﬁ §BgEh20°B§f?ﬁoaa =S

diametrically opposgg ‘a locking mechanism to prevent the collar 20
from being shaken loose during operation of the
- 5 stud driver;
. The optionai stud pick-up and aligning
~ means 70 picks up and holds the stud until the stud
is to be inserted into the jaws. Thé stud pick-up
snd aligning means 70 initially aligns the stud
10 coaxial to the jaws 50, prior to its insertion
1nto the Jjaws S50. |
The bottom of the stud p1ck-up and aligning
means 70 has an inverted table t0p section 74
having four holes 75 symmetrically disposed about
15 its side, each of which holds one 9f-a plurality of
L  pins 73. The pins 73 each have a head 76 which
prevenis them from sliding through the holes 75.
The pins 73 are biased inwards towards the axis of
stud pick-up and aligning means 70 by a resilient
20 O-ring 72. The pins 73 engage the end of the stud

oy

when the stud is inserted into the stud driver and
position the stud towards the centre of the jaws 50.
The pins 73 do not firmly grasp the stud and thus
allow the stud to slide past and rotate in the pins 73.



set screws 78 which are encl osed by corresponding slots 71 in the
peripheral wall of ‘the stud pick- 5 wup and aligning neans 70. The set,
screws 78 are set in set screw holes 48 in the carriage 40 and protrude out
fromthe peripheral wall of the carriage 40. The set screws 78 are inserted
in the carriage 40 after the stud 'pick-up and aligning 10 neans 70 has heen
slidr"dto the end of the carriage 40. The slot 71 and set screw arrangenait
permts the stud pick-up and aligning, neans 70 to slide up and down a
limted distance relative to the cari~rTage 40. 15 I n operation,

t he assenbl ed stud driver is attached by the driven head 30 to the driving
means. In the beginnin of the sequence (as shown in Figure 2), the jaws 50

are open and t Y, _ | %%?gwyﬁu d-driver has the
20 optional s%éd %?Llé _-%%é%n‘géa%%n%géﬂn%gﬁsﬁ 0, the %%lan |'dff~:l inserted into
the stud drivekto byné i ésbrPagei 410 wrmfuia@eﬁi@hﬂfkqlsﬁbéw al i gni ng
means 70 which picks up the Stud and holds the stud until” the stud is to be
inserted intosébes¢pews 18 Udhioht &fe sénllosed Wy corresponding -

slots 71 in the peripheral wall of the stud pick-

&

5 up and aligning means 70. The set screws 78 are
set in set screw holes 48 in the carriage 40 and
protrude out from the peripheral wall of the
carriage 40. The set screws 78 are inserted in
the carriage 40 after the stud pick-up and aligning

10 means 70 has been slid onto the end of the carrisge
40, The slot M and set screw arrangement permits
the stud pick-up and aligning means 70 to slide up
and down a limited distance relative to-the car-
riage 40. o

15 In operation,-the assembled stud driver is
attached by the driven head 30 to the driving means. w
In the'beginning of ?he sequence (as shown in
Figure 2), the jaws 50 are 6pen and partially out of .
the carriagé 40. When the stud driver has the

20 optional stud pick-up and aligning means 70, the stud
is inserted into the stud driver, by first passing
through the stud pick-up and aligning means 70 which
picks up the stud and holds the stud until the stud
is to be inserted into the jaws. Usually the stud



I's hel.d in the stud pick-up and aligning means 70 until the stud is brought
into contact with the threaded stud hole, fornmed by the threaded sec- tions
54, ,at which tine the stud is pushed upinto 5 the jaws as the stud

pi ck-up and aligning neans 70 aligns the stud coaxial to the open jaws 50.
As the stud is further inserted into the stud driver, the end of the stud
abuts: the bottom 63 of the plunger neans 60. Once the stud overcones th
bias- 10 ing force of the helical spring 64, the stud forces the annul &
62 to slide up into the jaws 50 fromtie Thening groove 63 of the jaws into
t he closing groove 52. Once the annulus 62 of the plunger neans 60 abuts
up against the top of the opening 15 groove 52 of the jaws 50, the upward

novenent of the stud, for th | un ans_and. assenbl u nto the
carriage. As the | ave 1?':6f Hieﬁhg ?ﬂ?‘i RHeER r%dg E]gdl i ps 59
of the jaws slide agai ce carriage
40 and force the threa ed s |on?il #.&?@é T#véé oél@aﬁqé r"‘r#@l 2'iqlose onto

the stud. In stud f ?%éJéi$§> gl i cation
No. 179,444, a canﬁpﬁsgé§%g sﬁ%§d%§9§eqU|red? allTowt éﬁ%atémlng bal |l s 46
to come out 25 aweyidn®nGa [eat MELN SHifé Nehd f@msmem ased R | BYEo 50.

. 5 the jaws as the stud pick-up and aligning means 70

: aligns the stud coaxial to the open jaws 50. As the
~ stud is further inserted into the stud driver,
the end of the stud abuts the bottom 63 of the
Plunger meané 60. Once the stud overcomes the bias-
10 ing force of the helical spring 64, the stud forces
the annulus 62 to slide up into the jaws 50 from
the opening groove 63 of the.jaws into the closing
groove 52. Once the annulus 62 of the flunger
means 60 abuts up against the top of the opening
15 groove 52 of the jawé 50, the upward movement of
A, the stud forces the plunger means and jaws assembly
up into the carriage. As the jaws 50 slide up into
the carrlage 40, the closing lips 59 of the Jjaws
slide against the tapered inner surface 49 of the

20 carriage 40 and force the threaded section 54 of

L)

the jaws 50 to firmly close onto the stud.
In stud drivers of the type described in U.S.
Patent Application No. 179,444, a camming step16 was
required to allow the latching balls 46 to come out
. 25 away from the Jjaws 50_during the 'opening of the jaws 50.



- 20 - In the. present invention. a cammng step 16 is not necessary, since

the latching bails can ride in the |latching grooves 58 as the jaws open and

cl ose. The elimnation of the need for canmm ng surface 16 5

ellnlnates the need for the carrlage 40 to ride up and down within the body
The I ength of the | atching grooves is substantially equal to the .

Ieﬁ@?h of the retaining grooves. This length defines the distance over

whi ch the jaws reciprocate. 10 - 20 - Since it is not essential for the

carriage to reciprocate within the body, the body is basically useful for

structural intlégringy PAf@eMSr 1NECALAPRy BhE2BAINSG ABSRNYO 485 iMPT he holes in

the carriage. Furthernore since: regégﬁgcatlon of the carriage is not 15

necessary, th&SfSS7&% hedd N6 ﬁﬁ? 4BIURREEPYCAR t R § Rl aﬁ??age

Thus, .t he head l.e n.th arri age . woul.d be _unnecessa Whep. t he st ud
drlver first gtargg%'ogatfﬁﬁgt 8 ?u&naoﬂﬁws nfB°t ha" %o &% Bte, P?%e stud

resists being AQminat 1% %‘Pe‘éh'enhgetih?owoﬁgﬂh?ﬁg ghfssoLaigs in the

S eliminates the need for the carriage 40 to ride up and
down within the body 10. The lenéth of che.latchiﬁg
grooves is substantially equal to the length of the
retainihg grooves. 'This-length defines the discance k;g
over which the jaws reciprocate.

10 _ | Since it is-not essential for the carriage to
rédiprocate within the body. the body is basically
useful for structural integrity and for fetéining the
balls 44 and 46 in the holes in the carriage. |
Furthermore since reciprocation of the carriage is not

15 necessary, the driven head 30 may be made unitary with
the carriage. Thus, .the head -ledge in the carriage
would be unnecessary.

When the stud driver first starts rotating the
stud down into the workpiece, the stud resists being

20 screwed into the workpiece and rotates in the



- 21 - threaded section 54 of the jaws 50. However, as

until it finally abuts the bottom 63.of the pl-unger 5 neans 60.

the stud rotates in
the threaded section 54, it screws further and further up into the jaws 50

The

pl unger bottom 63 is prevented fromgoing any further up into the jaws 50
by tkhe annulus 62, which is abutted up agai hst the top of the opening:

groaye 52. Once the stud is up against the bottom 63,

the stud is pr

ent ed

from 10 rotating any further up into the jaws 50. At that point, the stud
will try to rotate the-jaws 50 within th&lcylinder 40 but the |atching
bal | s 46 abut against the side of the |atching grooves 58 to prevent any
rotation of the jaws within the car- 15 riage. Once the stud is stopped
fromrotating in the ja 0 _by.the unger . bot.t om ang the jaws 50 are
st opped fron1rotati%&kpgafaesgéFPpﬁg 48 byhﬁhéawﬁtgﬁrn BHFV%LAGaEi

agai nst the latchin r S e:st i r tg,do [
t he wor kpi ece. Afte%h h§%§?u5§§?*?g|ﬁé #ﬁgeingaﬁgaoggﬁég§grE%Pe ,

stud driver, which Geraive ioy@RSH Gilal BErthUd ubSafh) BleURaRloKol GRELE NS

stud. The jaws 50 are pu stu own O

it finally abuts the bottom 63 of the plunger

ndi ng
nto 20
t he

- 5 nmeans 60. The plunger bottom 63 is prevented from.

going any further up into the jaws 50 by the

annulus 62, which is abutted up against the top

of the opening groove 52. Once the stud is up

against the bottom 63, the stud is prevented from

10 rotating any further up into the jaws 50. At

that point, the stud will try to rotate the jaws 50

within the cylinder 40 but the latching balls 46

abut against the side of the latching grooves 58

to prevent any rotation of the jaws within the car-

15 riage. Once the stud is stopped from rotating in

\/ the jaws 50 bj the plunger bottom 63 and the jaws 50

are stopped from rotating in the carriasge 40 by
the latching balls 46 binding ageainst the latching

grooves 58, the stud is forced to rotate down into

20 the workpiece.

After the stud is fully inserted into the

workpiece, the stud driver, which is still grasping

the stud, is pulled up away from the stud. The

jaws 50 are pulled by the stud down out of the



- 22 - carriage 40 until the closing lips 59 are dis- engaged fromthe |,
tapered surface 59 of the carriage 40, which allows the plunger neans 60 to
bi as open the jaws 50 and di sengage the stud fromthe stud 5 .driver,, ’
conpleg{pg_the operation of inserting the stud into the workpiece.

Provi si*on could be made for reciprocating novenent of the carriage within.
the body if desired. For exanple, if it is desired to secure a trip 10 N
gauge to collet 81 so that a stud ig driven to an exact hei ght, novenent of
the carriage within the body courdzée‘adyantageous. Reci procati ng novenent
of the carriage with respect to the head 30 would al so be desirable in this
situation. The provision 15 of such novenent of the carriage would al so

allow for a ca ) t 8B hﬁtiﬁ qE§c§hQ%§§gﬁgﬁﬁsC§ fa%éeaLso i ndi cat ed

above, this canm ng-1s not necCessar b?ﬁvided for by

' Lﬁgg}] Qggi Pgd; ggéag@n FodNneOWapeeal BEr2aEE' 888okCHHE YhbRige! ESPECT TO
40, which allows the plunger means 60 to bias open
the jaws 50 end disengage the stud from the stud
5 driver, completing the operation of inserting the
stud into the workpiece. |
Provision could be made for reciprocating
movement of the carriage within the body if desired.
For exémple, if it is desired to secure a trip
10 gauge to collet 81 so that a sfud is driven to an
exact height, movement of the carriage within the
ﬁody could be advantageous. Reciprocating movement
of the carriage with respect to the heaa 30 would
also be desirable in this situation. The provision
15 of such movement of the carriage would also allow
for a camming step if as described above, but as W/
also ihdiéated above? this camming is not necessary.
Movement could be provided for by lengthening
the body 10 and lowering the carrisge ledge with
20 respect to the head ledge.



- 23 - CLAIMS 1. A stud driving tool conprisihg: driven

substantially cylindrical 5 carriage a tubul ar peri pheral
wal L, surrounding a substantially cyli ndriﬂmnn i’ M ss: a retaining
ball and a latching ball, both held in said *pefi I ﬁmfand pr ot rudi ng
I nte-said recess; 10 a tubul ar body surroundi®hg*said cagLri age,
foried with a constant inner diameter between the retaining ball and the

| at ching ball, which body restrains-sg3 setaining ball and said | atching
ball fromprotruding radially outwardly fromthe peripheral wall of the 15
carriage, and is engaged to the carri ageaimssuch a way that the relative

axi al position of the body and said carriage remains constant; a closing
contour extending inwardly fromthe radially inner surface of said

peri pheral wall, wnich 20 countour is |ocated adjacent to an entrance
to the internal recéss®aft¥AedRbRingi venl ePRmPpRFILing: said carriage; a

plurality of stud-gripping ja eld within the carriage. said jaws form ng
a substantially cyIindchngﬁggbpy gﬁtgﬁﬂhﬁ@?s%ﬁﬂf*ﬁﬁﬁ%N%ﬁ%ﬂﬂ4¥HQ?land

partiayly O%t of sabgrriage having a tubular peripheral wall, surrounding
@ substantially cylindrical internal recess: |
a retaining ball and a latching ball, both held
R»; in said peripheral wall and protruding into said
recess;

10 a tubular body surrounding said carriage, formed
with a constant inner diameter between the retaining
ball and the latching ball, which body restréins said
retaining ball and said latching ball from protruding
radially outwardly from the peripheral wall of the

15 carriage, and is engaged to the carriage in such a way
that the relative axial position of the body and said

carriage remains constant;

— a closing contour extending inwardly from the
radially inner surface of said peripheral wall, which

20 countour is located adjacent to an entrance to the

a internal recess at the non driven end part of said

carriage;
a plurality of stud-gripping jaws held within the
carriage., said jaws forming a substantially cylindrical

25 assembly, and reciprocable in and partially out of said



* C L

said retaining ball and said |latching ball, said jaws beinﬁuopen

cacnor Sl e & " oo St 2" oI MEMAEAN

ch of said jaws 5
cgggd cl osing contour; neans for -engagi ng a st'ud®in

M S * - 24 - carriage, said reciprocati-on—being [elatfye to

sai d

when

pry v
)

carri age

B¥operates with
erfled into the janwses

senbly; 10 a longitudinally extending retaining groove forned on
a surface of said jaw for cooperating with the retaining ball, said
retai ning groove having a reIat?@eTy narrow and shal | ow upper end and a

relatively w de and deep
r

| ower. portkon' 15. ca | $
extﬁndLnglleﬁQﬁﬁﬁﬁfﬁj;ﬂﬁhg FSFHRECSR A°BUPEARE TBE2EATE FAWIHY co
S e L4 | atchi ! Ko
e iatiam ] gy st 20 Semeydort oy s sl pe

deep upper en

bal | being

atively narrow an 0

0 Zben whel AR 1y E*&?t%‘i@ypgﬂi 8n 9hikhearel 2bdi N9y
the latching ball being dispose

in the narrow end of said latch

when the javsl assemden iih said carriage., each of said jaws

5

10

15

20

comprising:

a-closing lip which cooperates with said élosing
contour; |

means for engéging a stud inserted into the jaws
assemblf:

a longitudinally extending retaining groove
A Sur

formed owgghe-iaéa of said jaw for cooperating witn
the retaining ball, said retaining groove having a

relatively narrow and shallow upper end and a

‘relatively wide and deep lower portion:

a'longitudinally extending latching groove formed
on E}e—iaéélzf said jaw for éooéerating with the
latching ball, said latching groove having a
relatively wide and deep upper end and a relatively
narrow and shallow lower end, the retaining ball being
disposed in the wide portion of the rétaining groove
and the latching ball being disposed ih the nérrow end
of said latching groove when the jaws assembly 18

closed, and said retaining ball being disposed in the

narrow end of the retaining groove and said latching

ongi tudi nal |y

operating
wi de and
retaining
groove and
ng groove

4



cl osed, and said retaining ball being di sposed in t he narrow end of the
retai.ni ng groove and said |atching * * -25- bal

bei'ng dissposed in the wi de end of the Iatchlng
assenbly is open. 2. A stud driving tool as clai rmmﬂ“mm" ﬂIIEEI‘EI nbs
said |l atching and retaining grooves are of d tears Lshapes AUst ud
drivinpg tool as clained in Claim1l or claim2 wherein the.jaws assenbly
conprises a pair of 10 opposed j ewB5provi ded with neans defining a

pi vot axis about which the jaws are capable of nmoving to an open and a

cl osed position; thePebdl b‘F’cﬁ‘Q he¥ SR i et hg etirde 1diddiofg tieans troing
preventing the reanaI of th %awﬁ fromthe carrlﬁgf when said jaws are in
sai d open position, gﬁ?avﬁovﬂ? Healt¥ T ARS8 4y °@&fi-vel y 20

i nt erengagabl e | edges i nt egrally formed on the surface of said jaws and on
the surface of the recess, said | edges being so | ocated such that when the

jaws assune their opgn ROsthhofrfPend HSIENEAAN 16 dLd9eT 1 Wikl 1 wherein

"5 said latching and retaining grooves are of a tear drop

shape.

L I 3. A stud driving tool as claimed in Claim 1 or
claim 2 wherein the jaws assembly comprises a pair of
10 opposed jaws provided with means defining a pivot axis
about which the jaws are capable of moving to an open
and a closed.position;
the tool further comprises:
. A S b et et e eSS e ST VT T T O ITE
it a i :
holding means for preventing the removal of the
K./ . jaws from the carriage when said Jaws are in said 6pen
position, said holding means comprising selectively
20 " interengagable ledges integrally formed on the surface
of said jaws and on the surface of the recess, said
ledges being so located such that when the jaws aésume
their open position fhe interengagable ledges will
abut and prevent removal of the jaws, but when said

25 jaws assume their closed position and the carriage is



abut and prevent renoval of the jaws. but when sal j aws assune
their closed position and the carriage is - dlsenga omthe - |

gody, the interengagable | edges do not abut an chan nove

axially past each other so that the jaws can be~
5 4. Astud driving tool as clained in claim3, wherein

i d carriage.
ppi ng nmeans

are |l ocated on the interior face ﬁf the jaws at the axial end'thereof

furthest fromthe carriage and;, ?

e selectively interengagable 10

| edges on the é%ms are | ocated on the exterior surface thereof at the

substantlall

Y W PP aHe JhppPAGTRBIAI2DES ASSERE dri vi ng

tool as clal ngd Aghcgfﬂﬂnand\Mgi(gd}fa%es Can Pvetax18gianeggkcally opposed

ret ai ni ng bal 1S &te

d 1h sald periperal ianetrically opposed

lat ching bal | g, & el d 44 Sald tF%Pef | ke %'anW%U reh\A’Qekof‘QthQhD&' ly
extending | atching grooves are 20 on a surface of the jaws assenbly;

and two | ongi&ahknadd y extending retaining grooves

5

10

15

20

4. A stud driving tool as claimed 1n claim 3,

wherein the gripping means are located on the interior

face of the jaws at the axial end thereof furthest 3

from the carriage and, the selectively interengagable
ledges on the jaws are located on the exterior surface
thereof at the substantially same axial level as the

gripping means.

5. A stud driving tool as claimed in claim 1, wherein:
.two diametrically opposed retaining balls are
held in said periperal wall;

two diametrically opposed latching balls are

>

i

held in said peripheral wall; o/

two longitudinally extending latching grooves are

& 3 L 3
n E}a—&adﬁu?f !he jaws assembly; and

two longitudinally extending retaining grooves
a sorface _
are on ﬁ?ﬁb&h&ﬁﬁu?f said jaws assembly, said latching
and retaining grooves being of substantially egual

length, the length of said grooves determining the

distance of reciprocation of said jaws.

kY
A



are on a surface of said jaws assenbly, said latching and retai.ni ng grooves
bei ng ot substantially equal length, the |engt Wt erm ni ng
the 25 . di stance of reciprocation of said j - 6. A stud

driving tool substantially as hereinbefore desc?mﬂlﬂm,m”mfmﬂnce thc,and

as s{r/svm in. the acconpanyi ng dravm ngs. ,
N | ' -27 -
6. A stud driving tool substantially as hereinbefore
described with reference to, and as shown in., the

accompanying drawings.

1. N



