AUTOM C STUD DRI VI NG TOOL DESCRI PTION This invention relates to automatic
stud drivers used, for exanple, .n the autonotive and furniture 5
i_.ndustri-es. These stud drivers are typically able to grasp a stud and
thread it into a work piece, and are then capable of-autjo Eﬁf

(ﬁyeasing the stud without the requirement that the J §§5 h ggégh frJ;
‘the tool. 10 Exanples of automati¢c stud drivers of the type to which this
invention relates are described ih dur co- pendi pg. British Patent

&

Appl i cati ons hbs.2,0839%BéA@Pgd%T9§BD§£§IN 5edd€ principal objects of the
o S AT g

present invention are“toTpProvrt T onatTeTsStud driver that can be
easily and qui ckly assenbl ed p&g@afpgigﬁnal nunber of tools, which is
easier to manufacture than prTor autonatic 20 stud setters, which has

a S”B||6f'”HXEH¥§1Qﬂbéhgﬁoﬂiﬁé?é@éstb@naﬁfbﬂitﬁ&tﬂﬂ@di&rﬁ&éﬂssﬁéé&fs for
use in work areas in which larger prior automatic setters could not be

utilized, andfoehi ekamplée, benl ese pubomobieakage furnbeure

5 industries. These stud drivers are typically able to
grasp a stud and thread it into a work piece, and are 4
then capable of automatically releasing the stud _F

without the requirement that the stud be unthreaded
from the tool.

10
Examples of automatic stud dfivers of the.type to
which this inveﬂtion relates are described in our
co-pending British Patent Applications Nos.2,082,104
and 2,098,904.

15
The principal objects o: the present invention are to
provide an automatic stud driver that can be easily (_
and quickly assembled with a minimal number of tools, -
whiéh is easier to manufécture than prior automatic

20 stud setters, which has a smaller maximum outside
diametef than prior automatic stud setters for use }n
york areas in which larger prior automatic sétters
could not be utilized, and which will be less prone

breakage in use.



.- 2- Acco?diné'to the present invention there is provided an automatic ‘stud
driving tool conprising: a hollow body, a carriage disposed within said

body:-and 5 ° - having a longitudinal axis, the carriage provided QE[?E?
cavity-extendi ng therethrough along said axis; a pair of opposed ja 2}
pravided partially within said cavity and capable of sliding sinulta sly
as a unit along the axis of said 10 _ o carriage, the jaws being '

substantially non-rotatable with respect to said carriage, nmeans for
~assuring that the javsotBengapabtBe Opr 8Dum 0L Ve ik I 15 fdr d Q =5 Prbvadeld age
to at least two positions relative to each other, an open and a cl osed
position; 15 an automatibespuadrdofvimystdel npagurolsicert Wi th gri ppi ng
- means for grippi-ng a stud in a non-rotatable manner when said jaws are in
~said closed position, and forarBpbhe¥npoedti d stud when said jaws are in
sai d open position; 20 N Preventing means faor, posjtively

.preventing the jaws fron1nnviﬂgc?FBﬁ?Qﬁed%ﬂﬁﬁF?ﬂxﬂ%qQﬁPt??%qNPQﬂYoééé

position-unless a stud.is engaged with said gripping nmeans:; hol ding neans
“provi ded tospreventgfﬁéng a goggltwﬁlnaf ang. éﬁ% é%rrlagé provxdé% with

s : a cavity extending therethrough along said axis;
"ff' ' o a pair of opposed jaws provided partially
v ' within said cavity and capable of sliding

simultaneously as a unit along the axis of said -

10 ' carriage., the jaws being substantially non-rotatable =~
ﬁ;th respect to said carriage, means for assuring that
the jaws are capable of moving with respect to said
carriage fo at least fwo positions relative to each
other, an open and a closed position;

15 " the pair of jaws being provided with gripping
means for gripping a stud in a gon-rotatable manner
when said faws are in said closed position. and for
releasing said sEud when said jaws are in said open
position: o _

20 o breventing means for positively preventing

| the jaws from moving from the open_pos;tipn to the_
- ¢losed position unless a stud is engaged.with said -
gripping means: |

holding means provided to prevent the




osurf

renoval of the jaws fromthe carriage when said jaws are in said open
‘posi tien, said holding neans conprising a pernmanent hol ding contour on the
sur f f said jaws, and a pernmanent hol ding contour on the 5

f said cavity,such that when the jaws assume their open position—_
“the' p anent hol di ng contours abut and prevent renoval of said jaws, butyw/
when said jaws assune their cl osed position the. permanent hol ding contours
do not abut and the_jaws can be 10 renmoved from said carriage, such

that said j aws®BPE2hePl We NI AP IS & rdqgs Fherarry dbyaysi d

per manent con rs, wherein the carriage is, axi.al.ly movable with respect to

sai d body; an%19§5En sa%é °pen_p?s£hﬁ§ﬂﬁ;%ﬁﬁ§ %P&@F& d"f8"Fotate the carriage

to thereby rg%@%Srfgfnéa¥B$F}&hdéhéLHJldl E%n&%%rsggdthgtgu?fggék piece. A
0 ft | 20 now be

particular e I ment O e present invertion Wl _
descri bed, - byopayapi $3wdP| shdPN YperMdredteiIAeg 3nkBaracnogRaNyi N9
drawi ngs wherein: Figure 1 is a cross-sectional view of a stud driver of
the psesent iguenacOnoftsfid icudity, pRidH. thatt kdeRSthe jatBehdbuRe cycle;

their open position the permanént-holdingicontours
abut and prevent removal of said jaws, but when said
jaws assume their closed position the permanent %;}
holding contours do not abut and the jaws can be

10 removed from said'carr;age. such that said jaws are
held within said carriage substantially by said
permanent contours:

| wherein the carriage is axially movable with

respect to said body; and

15 | ' means are provided to rotate the carriage to
thereby rotate the jaws, to in turn rotate the stud

into a work piece.

A particular embodiment of the present invention will
20 now be:describéd, by way-of example only, with

reference to the accompanying drawings wherein:

Figure 1 is a cross-sectional view of é stud driver-of_

the present.inwentibn'at an initial point.in the |
25 - operating cycle;

&)



-4- Figh?e 2 is a cross-sectional view of the stud driver at an

i nt-ermedi ate point in the operational cycle, and also includes a diff T-ant
view of the rotational drive engaging neans; 5 Figure 3 is a [;3 -
cross-secti‘onal view of the stud driver at a further instant in the
ops¥ational cycle; and Figure 4 is-a cross-sectional view of the stu :
driver 10 at yet another stage,in the operational cycle. An automatic
stud driver according to the present Invention is conposed of a body 10; a
collar 20; a dri ead ;:30; () ; ( S, of I kNal 15
carriage (two u&%%&IEB?EI%aFI%qgkgaggcgggn%gagigﬁogg Bg€lé§5% ?Egﬁgét of
Jaws 50; a pl Un% agg?ix?dé@m%&i‘i@ehp QH,@eiaOQheT§§e999l¥loﬂQl'éyé‘lﬁ}’ lagglr i cal

“menber, and nmay provided with a unitormthread oh the exterior

“surface thereof 216 in¥lfided aokilfFereadyveewPbESeRearévatidhaTradriweity of
varying cross-sectional dianeter. In the enbodi ment disclosed in the _
-figures, the m Ringsayitigameiatis;ext ends between the carriage 25 | edge 14
-and the bottom edge of the body. This

Figure 3 is a cross-sectional view of the stud driver

L STHI

at a further instant in the operational cycle; and

Pigure 4 is a cross—sectional view of the stud driver

10 at yet another stage in the operational cycle.

An automatic stud driver according to the present
invention is composed of a body 10; a collar 20; a
driven head 30; carriage 40; two sets of balls.in the
15 carriage (two upper lock balls 44 and two lower lock
balls 46); a set of jaws 50; a plunger 60; and a depth
L gauge 200.

The body 10 is a cylindrical member, and may be
20 provided with a uniform thread on the exterior surface

thereof. The interior of the body comprises a

2]

cylindrical cavity of varying cross—-sectional
diameter. In the embodiment disclosed in the figures,
the minimum diameter extends between the carriage

25 -ledge 14 and the bottom edge of the body. This



dianeter is interrupted at an internediate point by an annul ar

nt 120 of the interior cavity of body 10, whose function wll be

y descri bed bel ow. The upper edge of annular 5 enl argenment 120
“I"S. proVyded with an angl ed camm ng surface 100. The upper edge of the -
m ni mim di aneter portion of the body cavity termnates at carriage | edge %
14, where the 10 .  diameter of the body cavity abruptly increases to a
somewhat | arger circular cros3-section. This sonewhat |arger cross-section
simlarly_ terona ptLy;at. d ' 3 ody cavity is
again en|§?§é§h@oh§%8??é? g%réﬁFggegﬁgég-ggc%goﬁ. %ﬁﬁ%é?%%% head 30 is

di sposed WolikieN byh@nUBRRL1RL! Eh2Argéméhe 120! 6% bRélyigeedion and has at its
| ower end an outSide cylindrical circunference sufficient to provide a

m nor cl exawiey lodt body 1L0e whpse PanttdonokillObe moidefdLy 10 and the

| ower portion of the driven head 30, but which is too |arge to nove past
head | edgd@ek2ribed delven hZhd 8Ppes edgetafnadnulahi n the upper end of the
hol | ow body cavity by collar 20, which is threadably secured to the
efteri or smlazgementhbd@P ie. provided with an angled camming

surface 100.

The upper edge of the minimum diameter portion of the
body cavity terminates at carriage ledge 14, where-tﬁe

10 diameter of the body cavity abruptly inéréasesﬁ;; a.
somewhat larger circular cross—-section. This somewhat
larger cross—section similarly terminates abruptly at
head ledge 12, where the body cavity is again enlarged
to another circular cross-éection.

15

Driven head 30 is disposed within the upper portion of

the hollow body cavity, and has at its lower end an - g;;

outside cylindrical circumference sufficient to
provide a minor clearance between the upper portion ‘of
20 the body 10 and the lower portion of the driven head
30, but which is too large to move past head ledge 12.
The driven head 30 is méintained-within the upper end
of the hollow body cavity by cﬁllar 20, which is
threadably secured to the exterior surface of body 10.

25 Driven head 30 is thus axially secured within the body

- v

£



| 25 | Exlven head 30 is thus axially secured wi'thin the body - 6 -
caV|ty but maintains the ability to rotate relative thereto. Carriage 40

is of roughly cylindrical shape, the 5 majority of the exterior—,
lrcuﬁfErence t hereof being sized sufficient to allow sliding and [
roeational novenent within the mni num di aneter portion of the body ty.
The uppernost section of the carrlqﬁe has an abrupt increase in
cross-sectional dianeter, ereby form ng -carriage head 41. The
di anet er of thi dﬁ“ﬂ a t past
head | edge 12, %a\ff{% ta%gt quaralg‘eéata nggr&g}iqaat Q”Q I:L:?.‘th %Qaggggcarrl age
| edge 14. - The @Kéfg tdength of carriage head 41 is substantlally | ess than
the axial 15 ength of the internedi ate dianeter of the body cavity,
i.e. that portion between head | edge 12 and carriage | edge 14. Carriage 40
Is therefore constrained to a limted 20 axi al novenment within the
hol I ow body cavtayriide 4Ppes oektmnighly ydindriemnishapengthef i ned by the
position in which carriage head 41 contacts the bottom of driven head 30,
the bot50n1extenajcmﬁtymnﬁfgherﬁ;terlor circumference: thereof being

sized sufficient to allow slxdxng and rotational

ry

movement within the minimum diameter portion of the
body cavity. The uppermost section of the carriage
has an abrupt incfease in cross-sectional diameter,

10 thereby :orming carriage head 41. The diameter of
this carriage head is small enough to allow it to move
past head ledge 12, but is too large to allow passage
beyond cairiage le&ge 14, The axial length of
carriage head 41 is substantially less than the axial

15 length of the intermediate diameter of the body
cavity, i.e. that portion between head ledge 12 and

K,/ carriage ledge 14.

Carriage 40 is therefore constrained to a limited
20 axial movement within the hollow body cavity, the
P upper extent of such movement being defined by the
position in which carriage head 41 contacts the bottom
of driven head 30, the bottom extent defined by the
. position in which carriage head 41 contacts carriage -

25 ledge 14.  Since both the exterior of the carriagé

..y



'p05|t|on in mhlch carrlage head 41 contacts carriage 25 | edge 14.

Since=both the exterior of the. carriage -7- and the surface of the body
cavi e cylindrical, carriage 40 is free to rotate within body 10. The
{nte or/ of carriage 40 is.a roughly cylindrical 5 cavity 38, which »

cates to the exterior of the carriage at the bottomthereof. In thé’
preferred enmbodi ment, the resylting wall of the carriage is pierced by four
apertures, two dianetrlcally opposed upper carriage apertures 45, and two
di ametri calddy/ el surfa%ogﬁe@h@%ﬁ?céﬁfrhﬁﬁeaﬁee&iﬁiﬁérf'ﬁal The axi al
position of the upper carriage apertures are such that they are aligned
wWith the edmrigryenio a0 ffeen toheotatke #jehinaBodg 10.contact with the
carriage | edge 14, but are also such that the upper carriage 15

apertures 45 will not be aligned with enlargenment 120 when carriage head'41
Is in contact with the bottom of driven head 30, as can be best seen in
Figure 3. “Thehdrtexdorc af icags iager 4dr és. a7ranghdyi e¥Llyndoscal oned al ong t he
carriage 40 such that they are always 20 aligned with the m ni num
didanet er FRAWGH 3§, tq@.qpo@pm,lpy es to the extenor of the.

carriage at the bottom thereof. 1In the preferred

&

embodiment, the resulting wall of the carriage is
pierced by fdur'ape:tures, two diametrically opposed
upper carriage apertures 45, and two diametrically

10 bpposed lower carriage apertures 47. The axial
position of the upper carriage apertures are such that
they are aligned with the enlargement 120 when the |
carriage head is in contact with the carriage ledge
14, but are also such that the upper carriage'

15 apertures 45 will not be aligned with enlargement 120
‘when carriage head 41 is in contact with the bottom of
driven head 30, as can be best seen in Figure 3. The g;;
lower carriage apertures 47 are axially positioned
along the carriage 40 such that they are always =

20 aligned with the minimum diameter portion of the body

cavity. : &

The lowermost portionn of the carriage 40 extends
below the bottom of body 10, and terminates in a

25 specially contoufed aperture. ThiS'apetture'is




The | owernost portionn of the carriage 40 extends bel ow the bottomaf DBedy
10, and termnates in a 25 specially contoured aperture. Thi &
aperture is ‘provided with a closing contour 102, best seen in R qire’1,
and a-hol di ng contour 104, best seen in Figure 2, whose functions will be -
~mowe fully described below. 5 The carriage 40 is the envel ope for the
assenbly of jaws 50. Although thesegj.aws are shown in cross-section in the
—acconpanyi ng drawi ng figures, it should be understood that each of jaws 50
is of a 10 providéed with -£ydlosling adorsfane 1027 bdstt @elehe ihaws
described in British Patent Application No. 2,098,904. On the inside planar
. surface of eachFiguré0l; sand ‘& cnolding (dontaurm dddge dieiskn sgrenoda 51
extendi ng the 15, | ength of the jaw. The |ower section of the groove
. 51, the threadeBigueei dn Waose stungiansl wid Indiec manee fullaadesonibedt ud. .
Thus, when the jaws are closed onto the stud the threaded section 54 of the
j.aws 50 can griée%ﬁ§°stud w t hout damagi ng any of the threads 20 on
t he stug.. Fitted into the upper section of the groove 51 above

The carriage 40 is the envelope for the assembly of

jaws 50. Aithough these jaws are shown in

[JA%

_ ) ' cross-seétion in the accompanying drawing figures, it
should be understood that each of jaws 50 is of a
10 roughly semi-cylindrical shape similar to the jaws

described in British Patent Application No. 2,098,904.

On the inéide planar surface of each jaw 50 is a -

semi-circular cross~section groove 51 extending the
15 length;of the jaw. The lower section of the groove

51, the threaded section 54, is threaded to match the

threads on a stud.. Thus, when the jaws are closed

onto the stud the threaded section 54 of the jaws 50
_ can grip the:stud without damaging any of the threads
S 20 on the stud.

»

Fitted into the upper section of the groove 51 above
the threaded section 54 is the plunger means 60. The
plunger means 60 is held in the groove 51 of the jaws

25 by'a pivot cylinder 65, which appears endwise in the

- e,



the threaded section -54 is the plunger neans 60. The plunger neans 60 is

held'rkf he groove 51 of the jaws 25 . by a pivot cylinder 65, which
_appe rﬁ\ ndw se in the. -9- figures. This pivot cylinder 65 is seated in
a pai pi vot grooves 55, one.groove on the interior surface of each jaw
50. The pivot grooves 55 extend laterally across the width of jaw 50, in ad
direction 5. ~perpendicut & -to the |longitudinal axis of the tool.

Because the jaws 50 are constrained within the carriage 40 from novi ng
apart enouffgunesi | dihis \pitvaty ldyidadeds 650 isl iseaded dh @hpadncl osure forned
by facing pivot grooves 55, the pivot cylinder 65 is 10 firmy -

ret ai ned V¥ PR SLIANSH P et ghoane o0 the dnkeriefl i nder 65 is

slidably mountied on_t he pl unger, neans. 6Q by shaft 66. A stop _67 is secured
Lo the enceYTEafmieE RASHHI 1AM #0n r (ihes PITAF 35095€5 B5 extehdy||nder 65.
This stop be. secured taq,shaft. 66 in_.any known rel.easeahl e manner, as
for exanplggl%?/rﬁ%a%‘fﬁﬁs.s_ C@F@df‘fl%tg’ ﬁ#tjﬁgr/ sg’ﬁ(t @ PAEESEHOBi vot cylinder
65 t owar ds f q§ { Lr i €S | nyl 62. Spring 114
bis%s es an rﬁ%{%@%ﬂﬁﬁ?&& amy%%n(%%df/z&arfcyiﬁ%d&fn é%g todl. :
Because the jaws 50 are constrained within the '

&

carriage 40 from moving apart enough to allowubivot &
cylinder 65 to slip out of the enclosure formed by \-7
facing pivot grooves 55, the pivot cylinder 65 is

10 firmly retained within the spacing between jaws 50.

The pivot'cylinder 65 is slidably mounted on the
plunger means 60 by shaft 66. A stop 67 is secured to
the end of shaft 66 which protrudes above pivot .
15 cylinder 65. This stop may be secured to shaft 66 in
any known releaseable manner, as for example by
threading. Shaft 66 further extends through pivot
cylinder 65 towards the bottom of the tool and
terminates in annulus 62. Spring 114 biases annulus

20 62 away from pivot cylinder 65. _ ¥

The interior groove 51 of each jaw has at its lower
- end, above threaded section 54, a semi-annular closing
groove 52. This closing groove 52 is sized

25 . sufficiently large so that the jaws may approach each



The interior groove 51 of each jaw has at 'its | ower end, above threaded.
section 54,. a sem -annul ar closing groove 52.. Thi-s closing groove 52~
sized 25 sufficiently large so that the jaws nay approach each  {
- - otherclosely enough to allow threaded section 54 to mate with the \
t h™eads of the stud, while maintaining a clearance between annulus 62 and
‘cl'osing groove 52. 5 Annulus £ 4s provided at its bottomedge with-

- an angl ed opening surface 108, the opening surface 108 bei ng capabl e of

- bearing agai nst ogRERI BUoEEDP erowdh (¥ DLdw e eddeds gt A0 24 t hrough
a biasing. action of spring 114. en annul us 62 has noved past 10

openi ng edge 53maté withathé thoekd® S wHastuBl Wiily aRMdatalining ah has a
smal l er sem -circul ar dianeter than does closing groove 52. This contact -
bet ween annul uscharnadcel between saniwlus 1682 gnd \vldsinghgroove 32.0f the

tool from noving toward each other until a 15 stud is placed into the
end of the tool to overcone the biasing force of spring 114, and nobve
annulus_62 into_alignment with closing groove 52. The exterior surfaces of

. the botfom port%ﬁugﬂsj-ﬁﬁs1§09%"lded 3 cl b Ptkam Rdae Nidh an zed

sSurfaces. These ' _
S angled opening surface 108, the opening surface 108

% “” being capable of bearing against opening edge 53 at
: k¥! the bottom pf_closing groove 52 through a biasing
action of spring 1l14. Wwhen annulus 62 has movgd past
10 opening edge 53, it contacts blocking surface 130 of
I groove 51, which has a smaller semi-circular diameter
than does closing groove 52. This contact between -
annulus 62 and blocking surface 130 prevents the jaws“
50 of the tool from moving toward each other until a’
15 stud is placed into the end of the tool to overcome '

the biasing force of spring 114, and move annulus 62

L into alignment with closing groove 52.

The exterior surfaces of the bottom portion of jaws 50

»n

20 are provided with specialized surfaces. These

a ' specialized surfaces comprise closing contour 112,
best seen:in Figure 1, and holding contour 106, ‘best
.seen in Figure 2. When a stud is inserted between
jaws 50 and contacts annulus 62 with sufficient force

25 to move it into closing groove 52, jaws 50 are moved -



speci al.i zed surfaces conprise closing contour. 112, best seen in Figure 1,
and hghdi\ng contour 106, best seen in Figure 2. Wen a stud is inserted
bet we #Maws 50 and contacts annulus 62 with sufficient force 25 to
nove it~ 1 nto closing groove 52, jaws 50 are noved upward into the
i'nterior of carriage 40. At this point closing contour 112 contacts cl osi
contour 102, and the resultisngii steracti.on between these inclined surfaces
causes the bottons of jaws 50 to be 5 wedged together, so that

t hreaded agpardh imkormshe iintey igrasi cherdhgd. 40benathehssud is pul | ed
‘toward the bottomof the tool, jaws 50 are extended out of carriage 40 by
the firm int clpsingaondonrt lidadontactsi choBidngndonheutr hr eads of the
stud, until the closing contours 102, 112 no | onger force the bottons of
jaws 50 t dfldhand Hhe ineaulidagds dntgsrastion: hetwReBagbe8e the stud now
interact with the inclined surfaces_ of the thread,15 gortions of

t hreaded Stdkifed AuULfRGRSFRUSRE hbe: BRELOmS| QfsI8K=,p8r £° Depeni ng edges
53 on the ingerjor syrfaces of .each,jaw,5Q are therﬁgy wi_t hdrawn far enough
S5t (o AR RIS me AL BUrRSARE, BRRAPD, RE BRE ng of spring 119

- and annU|Lfiéﬁﬁ§Ka¥asp_the'stud, _

o

When the stud is pulled toward the bottom of the tool, o
jaws 50 are extended out of catriaée 40 by the firm

10 grip between threaded section 54 and the threads of
.the stud, until the closing.contburS'loz, 112 no
longer force the bottoms of jaws 50 together. The

. inclined surfaces of.the threads of the stud now
interact with the inclined surfaces of the thread -

15 portions of thréaded section 54, to-wedge.thé bottoms
of jaws 50 apart. Opening edges 53 on the interior
surfaces. of each jaw 50 are thereby withdrawn far
-enough apart to allow annulus 62 to move past them
undex the urging of spring 114, and annulus 62 now

20 - contacts blocking surface 130. The diameter defined
by the distance between holding contours 106 on each
jaw is now larger than the diameter of the carriage -
:interio: at holding contour 104. Jaws 50 are
therefore securely held within carriage 40, and cannot

25 be removed until annulus 62 is forced from contact

-




di st ance between hol di ng contours 106 on each jaw is now |arger t

20 .. contacts blocking surface 130. The di aneter defined by t%z;;gb
e
di aneter of the carriage interior at holding contour 104. Jaws 50

therefore securely held within carriage 40, and cannot 25 be renoved
urkt | annulus 62 is forced from contact = 12 - with bl ocking surface
130, i.e. upward into closing groove 52. At this configuration, the

. di stance between cI05|ng cont our s~ 142 of each jaw 50 is larger than the
- smal l er internal a te of the_carr e 40 5 at clo cont our
102 “Because. : HAChaREOSkLES SREFECE LI 1S namirp AR DIORHAAI us 62
~and bl ocki ng su 1 t y ron1nDV|ng
- back into carrl E@Sﬁa §%0 H@ £$¥§|g£héq§?{%§%%§s té¥¥§%$rm)contours 104

~ and 106, and c B§‘t€}ﬂeﬁ08§8ﬂiﬁg193:1@6‘&':&121@ ¥ UGhP S & TRfiga@nent
ere

portion of the carriage 40 and jaws 50, to t y i'ncrease the

reliability, stggadtBhangmdyiapi ihta:ﬂéltdlfaﬁwér Jhagfe Geddildges 4mry be 15
further enhanced by form ng each element and its respective contours froma

- single piece of atackbsihg £6AC6uLOTERNY Becayse 1k ljiavm(so datk iHelidhe

i%xterlor apart by the engagement of annulus 62 and.blockzng

T surface 130, the jaws 50 are thereby prevented from

) - .moving back into carriage 40.

10 It is advantageous that holding contours 104 and 106,
and closing contours 102 and 112 be constructed as a
permanent portiﬁn of the carriage 40 and jaws 50, to
thereby increase the reliability, strength and
durability of the tool. These qualities may be

15 - further enhanced by forming each element and its
respective contours from a single piece of material.

N _ _

-Inner- locking groove 140 is providéd in the'extéﬁior:
surface of each jaw 50. These inner locking grooves

- 20 140 are situated such that when the set of jaws 50 are
assembled about plunger 60, they extend longitudinally
along a portion of jaws 50, and are placed along the
axial length of jaws 50 at a position sufficient to
allow the grooves to be aligned with lower carriage

25 apertures 47 both when holding contour 104 is engaged



surface of each jaw 50. These inner | ocking grooves 20 140 are

si tuated such that when the set of jaws 50 are-assenbl ed about plunger 60,
£%6end longitudinally along a portion of jaws 50, and are-placed al ong

l ength of jaws 50 at a position sufficient to allow the grooves - -

_ igned with | ower carriage 25 apert-ures 47 both when hol di ng ~<¢

contour 104 is engaged - 13 - with holding contour 106, and when cl osing

contour 102 is engaged with cl osi b eontour 112. Lower | ock balls 46 are

di sposed within | ower carriage 5 : apertures 47, and are of a dianeter

sufficiently Witdehoddingt conepunol06nl gngrebendel ¢inrg |ovmrouwrarkdge ™

apertures 47, but also protrude into inner |ocking. grooves 140. Because

t hese grooves 1f4@ngrgedulitAntiapLPInGonFavr thén the di aneter of | ower

| ock 10 balls 46, the assenbly of jaws 50 is thereby rotationally

interl ocked with carriage 40. That is, any rotation applied to carriage 40

s transn ted Bl ques Laskbakl 84641 0pbhRS" ul OEI RO W AAG LT The

j aw assenbl y. n the j aws assune thei position,

bottorg of the Qreares ave anlshaBlt bal AYaPahétér! sdr idcaiy Rfrddre tool .

so that they not only protrude into lower carriage

o)

apertures 47, but also protrude into inner locking. -

grooves 140. Because these grooves 140 are -\‘J
substantially no wider than the diameter of lower lock
10 "~ balls 46, the.assemhly of jaws 50.15 thereby
rotationally interlocked with carriage 40. That is,
any rotation appliedfto carriage 40 is transmitted by
lower lock balls 46 to inner locking groove 140 of the
‘jaw assembly. When the jaws assume their closed
15 position, the bottoms of the grooves are substantially
parallel to the axis of the tool. -
g;‘

Cross-section reduction 110 is located on the-extério?
surface of jaws 50 above inner locking groove. 140.

20 This cross-section reduction 110 can take the form of
either iongitudinally extending grooves similar.in_
. shape to those of inner locking grooves 140, or can
take the form of a reduced diameter cross-section of
the exterior of jaws 50. If the latter alternative is

25 ' chosen, upper lock balls 44 will be unable to transmit



Cross-section reduction 110 is |ocated on-the exterior surface of jaws .
above inner |ocking groove 140. 20 "This cross-section reduction A30/
can take the formof either |ongitudinally extending grooves simlar
shape :-to those of. inner 1ocking grooves 140, or. can take the formof &

- réslced di ameter cross-section of the exterior of jaws 50. |If the latter
alternative is 25 - chosen, uppery lock balls 44 will be unable to
~-transmt - 14 - torque applied to carriage 40 to jaws 50, but since this

function i's alreoeyupeApl {ES! & ddiifade Yo 1Y 130 50l NBuR! Bihskon Of 2

groove at cross-seCtion reduction 110 I's not strictly necessary. 5

- CGross-section regist fanctiéh i s Ry dddy g5e d fYGied Byn Ao rON okRWBa2fssS0 t hat
it is not aligned with upper carriage apertures 45 when hol di ng contours
104 and 106 are4éyl the coromisiiomdf sugrddvad adt crosssseé@tion into
alignment with upper carriage apertures 45 when cl osing contour 102 has

mat ed suffici entegquerion clbiig nuntshrictly mecessaryt-he stud to be
grasped. Upper |ock balls 44 are disposed within upper carriage 15

- apertur@s 45, and have a dianeter larger than. the :

Cross-section reduction 110 is positioned

Ea longitudinally on jaws 50 so that it is not aligned

| _ with upper carriage apertures 45 when holding contours
104 and 106 are fully ehgaged, but such that it comes

'10 into alignment with-upper.carriage.aﬁe:tures 45 when
closing contour 102 has mated sufficiently with -

closing contour 112 to allow the stud to be grasped.

Upper lock balls 44 are disposed within upper carriage

15 apertures 45, and have a diameter larger than the
thickness of the carriage wall. Becaﬁse of this

\;; larger dimension, a portion'of the upper lock balls 44

must be accommodated by a space other than that
provided by upper carriage apertures 45. When the

- 20 jaws 50 are open, i.e. when holding contours 104 and
106 are fully engaged, cross-section reduction 110 is
not aligned with the upper carriage apertures 45, and
.the larger dimension of the lock balls 44 must by
necessity be accommodated within enlargement 120 of

25 - the body cavity. Once closing contours 102 and 112



of the per lock balls 44 nmust be accommobdated by a space other than that
provi by upper carriage apertures 45. \Wien the 20 j aws ‘50 are open,
4. e. -when holding contours 104. and 106 are fully engaged,. cross-section —
reduction 110 is not aligned with the upper carriage aperturés 45, and t hé#
| arger dinmension of the |ock balls 44 nust by necessity be accommvpdat ed

wi thin enlargenment 120 of 25 ~ the body cavity. Once closing contours.
102 and 1llgaye bed® engdifed® dHE GG dd pelag Hipaipas been firmy
gripped, the jaws 50 have noved into the position shown in Figure 2, and
cross- sectgpippedijcCth@njdvld 56 huwe alovededntot ltheppesitdbhi age apertures
45, This 5 extra space allows canm ng surface 100 at the upper- edge
of enl ar gesirown 120 Fiogween 2pEand laxisdradctidh iredact iont A10r dss- secti on
‘reduction 110 and entirely out of enlargenment 120. Further downward force
.appl i ed t cnewealigned Heith cippen garniagec Apersyaes045. Thdsi ng upward
within the body cavity,_until carriage head 41 contacts the | ower surface
of3dri ven $EREA PPAGHALIANG camBinG: Hrfages ildfe atedPes YPREE t he | Oower.

edge of enlargement 120 to cam uppe: lock balls 44

thickpggs of the carriage wall. Because of this larger dinension, a portion

inward into cross-section reduction 110 and entirely
out of enlargement 120. Further downward force el
applied to the tool then results-in:the carriage

10 moving upward within the body cavity, until carriage

"head 41 contacts the lower surface of driven head 30.

-Thg upper surface of carriage head 41 and the lower.
surface of driven head 30 are provided with mating
15 contours sufficient to allow a torsional |
interconnection between driven head 30 and cérriage 40
when carriage head 41 contacts driven hgad 30. A ;;3
specific example of contours sufficient for this
purpose_havg been shown, in Figures 2 and 3. As can
20 be clearly seen, carriage head 41 is provided with an
upstanding post 141 running across its diameter. The
post 141 can have a square cross-section, best seen in
.Figu:es 2 and 3. This upstanding post 141 is designed
to mate with a corresponding slot 134 provided in the

25 bottom surface of head 30. When post 141 engages slot

"

%)



~surface of driven head 30 are provided with mating 15 contours
sufficient to allow a torsional interconnection between driven head 30.
carriage 40 when carriage head 41 contacts driven head 30. A specific
exanpl.e of ‘contours sufficient for this purpose have been shown, in Fig
2 wid 3. As can 20 be clearly seen, carriage head 41 is provided with
an ‘upstandi ng post 141 running across its diameter. The post 141 can have a
square cross-section, best seen in Figures 2 and 3. This upstandi ng post
141 is designed to mate with a correspo dlng slot 134 provided in the 25 -
bottom surface of hgad, 3QeadV@€” 95&a4r§?§QQQQQEéHé%]atlonéyi 134, head

30 and carriage 40 are rotationa y I nte cked, so at a tordque applied

~ to head 30 can be tjapspibtREd} Os636haR0E drqie applied@® PHaAMsULLACE Of
" driven head 30 is preferably not flat, but is instead provided with two
chanfers 210. that beetsyasRitteédlty @6ff&ﬁgﬁiﬂmlh respect to the axis of
the tool. Each of these chanfers 210 can take the formof an inclined
surface. best shown in Figure 10 4, which inclines fromthe bottonnnst

portlon of the driven head upward, away from carriage 40 and post
& S The bottom surface of driven hea 30 is preferably not

flat, but is instead provided with two chamfers 210,
that aré symmetfically arrangéd with respecf to the
axis of the.tool. Each of these chamfers 210 6an take
the form of an inclined surface, best shown in Figure
10 4, which inclines from the bottommost portion of the
' drfven'head upward, away from carriage 40 and pdst
141, and continues to extend in this direction until
it terminates at the radially outermost edge of slot
134. The chamfer 210 is shown oﬂ-edge'in Figures 2
15 and 3. The direction of the incline of chamfer 210 is
chosen 5uch‘that-wheh the driven head is §iden an
\,/ opertational rotational input and the carfiage'has not
yet mofed'axially towards the driven head nor begun to
rotate, the distance between the top of post 141 and
20 thé.dirgctly-dpﬁosite~portion of thé'bottom of driven
5 " head becomes progressively larger as the chamfer 210
.pasSes over post 141. That is, the chamfers 210
provide surfaces which are ihdlined axially upward to
form a ramp leading towards the slot 134. |

25



141. ggd continues to extend in this direction until it terminates at the

radi &1 Ig\out er nost edge of slot 134. The chanfer 210 is shown on edge in
“Fi gui'eps¢ 15 and 3. The direction of the incline of chanfer 210 is
‘Chos guch that when the driven head is given an opertational rotational —.

i nput and the carriage has not yet noved axially towards the driven head ™

nor begun to rotate, the distance between the top of post 141 and 20 '

the directly opposite-portion of the-bottom of driven head becones

- progressively larger as the chanfer 210 passes over post 141. That is, the
chanfers 210 groWP@&asdPrac #8eRhtBR afcYRRCRPREEC B BT yCapFfdIR to form a

3 | eadi g th t 134. 25 - 17 - | ation. when th

et non-r ot at MSa A (2390 H8aAE 40 PAERPBS A SEFERS tiARH d driven
head 30, the ty f 1 t d J | | dt :
_sﬁgothly adSaﬁ@E ggﬁgggga%gnﬁgggeiggﬁﬁ_gggzgé g%%?f%%d?%%a#m V§@%an?er 210
to a point songwhaledb@¥0BRobER1YORRYERSE eﬂasr&fawﬁga@wénﬁée%nsl ot 134.

Post 141 is therefore advanced foward slot™134 to a point d that which
woul d e al | ot iWelah @yt tagagh@hfer 210 to a point somewhat beyond

' Ehe lowermost edge of the advanging slot 134. Post 141
is therefore advanced toward slot 134 to a point . -
beyond that which woqld he allbwéd without chamfer
210, and as a result high speed.engagement between

10 slot.134 and bost_l41 is facil;tated. That is, the
post 141 is guided along the ramp defined by the
‘chamfers 210 towards the slot 134, rather than
abruptly engaging in the slot upon alignhent of the
post 141 with a slot 134 if the slot were provided in

15 a flat bottomed surface of a driven head 30. Further,
the square.crossésection of post 141, in combination
with chamfer 210, allﬁws a more abrupt disengagement §~f
between slbﬁ 134 and.post 141 upon withdrawal of the ~
carriage. This decreaées the tendency of the tool to

20 impart axial impacts.to'both driven head 30 and
carriagé 40 when post 141 énd slot 134 are disengaged,

but are still in close enough proximity to interfere

with each other as they pass during each rotation.



210, and as a result high speed engagenent between 10 slot 134 and
post 141 is facilitated. That is, the post 141 is guided along the ranp
defined by the chanfers 210 towards the slot 134, rather than abruptly
engaging in the slot .upon alignnent of the post ‘141 with a slot 134 i'\K&ﬂ
shot were provided in 15 ‘a flat bottoned surface of a driven he

30~

"Fur t her,, the square cross-section of post 141, in conbination wth chanfer
210, allows a nore abrupt di sengagenmeny~hetween slot 134 and post 141 upon
wi't hdrawal of the carriage. This decreases the tendency of the tool. to 20
i npart axial i npact qrd h c .age _4 0 41
and slot 134 are dlg%%g%gpe#} gJutJt \bg&r;ef glqllq'l ﬁgl ﬁréglsoggggngﬁghgjﬁﬁgﬁﬁgt;é/{'?%

- interfere with eachoptbhelg@Sed N eI S1832Rg Q%201 2P withinlYRe The
~height of post 141 is less than the distance that carriage 40 is capable of
sliding axially w thédy tdevitogy cmiid Fesulltiss ihegdrtiage ¢0r 8haJRedd a0d
head 30 being rotationally di sengaged when carriage head 41 is 5
engaged with carri agetdeduyet dionalliy diciengagagi whespecrnyiagé headi 4posed
bet ween head 30 and carri age 40, thereby biasing these nenbers into the

& . 5 engaged with carriage ledge 14. Drive di;engaging

spring 116 is diépbsed betkeen head 30 and carriage

!

40.lthefeby biasing'these members into the

rotationally disengaged position.




'rotatfonally di sengaged  position.

spaci ng .
di se

i st apee apove carriage | edge 14. 5

apert

The hei ght of post 141 and the axial
tween driven head 30 and carriage head 41 are such that post 141
\from sl ot 134 when carriage head 41 is still a significant
This results in.upper carriage
es/45 being non-aligned with enlargenment 120 when the rotational

drive supplied to.carriage 40;gy._driven head 30 is first disengaged. At

‘this point,

and 10

firmy grasping the stu

due to the non-alignnent between upper carriage apertures 45

Thet NedGHLTBE 5&3@, 142W8n@0th8NBk fal Nshl&ihg ChOSRELPOSI ti ON,

50 about drdvenukead 89S ahdeyadtfagl hBEACLDSLER POGEH | Bat lpost
gauge 200 is provided on the exterior of body 10. This depth gauge 200 can
- advant aged4d! disengagles ffoom sioa b3kl shenytandiagé haeéadodl ails| east a
portion of the interior surface thereof provided with threads capabl e of
engagi ng tsdllheesdgndficapotedistrpreotbove carrpagy ledgahld bott om of

dEEth.gau'e.ZOO extends bel ow the fully extended edge of carriage 40, as
s gl®4Rd 200 exceeds the

wn in

- bot t om of

10

15

20

25

gesuligdin uppercgaEriags ARPERUERBt 4
Aﬁﬂugf% %éﬁow%%% 2%1%922%2%3 QXO when the rotational
drive supplied to carriage 40 by driven head 30 is
first disengéged. At this poini, due to the
non-alignment between uppér carriage apertureé 45 and
enlargement_lzo; jaws 50 remain in their closed
position, firmly grasping the stud. The tool thus is-

prevented from driving the jaws 50 about the stud

unless they are in the closed position.

Depth gauge 200 is provided on ﬁhe exterior of body
10. This depth gauge 200 can advantageously take the
form of a hollow cylinder that has at least.a portion
of the interior surface thereof provided with threads
capable of engaging the threads on the exterior of
body 10. The bottom of depth gauge 200 extends below
the fully extended edge of carriage 40, as shown in
Figures 1 and 2. The extent to which depth gauge 200
exceeds the bottom of carriage 40 can be adjusted by
threading the depth gauge 200 along the exterior of

body 10 to the desired placement, and then locking the

Dept h

—

- e

The tool thus is prevented fromdriving the jaws



t hreadi ng the depth gauge 200 along the exterior of 25 body 10 to the
desired placenent, and then |ocking the depth gauge in place throygh<the
t hreaded | ower *col lar 81. The function of the depth gauge will be ngsif .
clearty -expl ai ned through the follow ng description of the stud dri \i-
seguence. 5 Figure 1 describes the tool in the position it assunes -
i medi ately prior to being | oaded to an undriven stud. Jaws 50 are open,

and hol diing contours 104 and 106 ar¥ fully engaged, thereby preventing the -
renoval 10 .%ﬁg’ rﬁig 0.4 1maUnRer Kk S e
contai ned wt hi%gé%ﬂfa geq?regn'{ﬁ% r#ere%fﬁprtg\?e% | ﬁshtgﬁelgg#i gég]'?%om
moving axially g4t sPEsd £ ich (dE % pg;,[ =Y . WS kN CcONtact
with carriage | ge\ﬂdggmﬁ, and postJPi41 I S et hergfaogg Sﬁggngggggs\%ﬁ th 15 '
slot 134. As téPedfDy el Sinkl iRy t@ﬁcff_oqtlmﬁn?t aeserdpteont agt s

pl unger 60, noving annulus 62 away from bl ocking surface 130 and into
closing groove €Re é$tnd hdrivivwesegudiriercen the tool and the stud thereby
causes closing contours 102 and 112 to act upon each 20 ot her and

close jaws 50 firmy about the stud. In the position shown in Figure 2, the
- Tross-section ' '

Figure 1 describes the tool in the position -it assumes
ot - immediately prior to being loaded onto an undriven

. stud. Jaws 50 are open, and holding contours 104 and

.

10 of jaws 50 from carriage 40. Upper lock balls 44 are
contained within enlargement 120, thereby preventing
the carriage from moving axially with respect to the-
body. Carriage head 41 is in contact with carriage -

. ledge 14; an& post 141 is therefore disengaged with

15 slot 134. As the tool_and stud approach each other, -

the stud contacts plunger 60, moving annulus 62 away
\u/. from blocking surface 130 and in#o cloéing groove 52.

‘Purther movement between thé tool and the stud thereby

causes closing contours 102 and 112 to act upon each

20 other and close jaws 50 firmly about the stud. -

In the position shown in:Figure 2, the cross-section
reduction 110 has come into alignment with the upper
carriage apertures and has allowed camming surface 100

25 to push upper lock balls 44 into cross-section

-



rreducti on 110 has cone into alignnent with the upper carriage apertures and
has al4Aowed camm ng surface 100 25 to push upper lock balls 44 into
' cross‘@%& ion reduction 110, and out. of enlargement 120. . The carriage
r|s no e to nove axially with respect to the body, and is beginning to—

‘.appr oat 'driven head 30, al though post 1.41 and slot 132 have not yet = <

-engaged. 5 In Figure 3, the tggl _continues to advance toward the stud.
‘When. . post 141 engages slot 1 the rotation supplied to driven head 30

drives the:e%rc@l%eu'oowahal gak bel Eﬁlé@geﬁ@ﬁitl 836, 50pnd hereby inparting 10

rotational notion to the stud. At the particular instant illustrated in
Figure 3, ddieidlged iisS ndRgift@engot ﬁobbreﬂﬁ!aw owite veskedtees, and depth
gauge 200 is approaching firmcontact with the work piece. 15 In

"Figure 4, yheptbodyguand?(8 bagihningy tooappedadht deivenkhe@adc®0, Since depth
gauge 200 is rigidly interconnected with body 10, body 10 is prevented from
advanci ng @lhdugh posir d4lhandoskopi 433. havewsobryeti engagedt 141 and sl ot
134 continue to be.engaged, 20 the stud is further threaded into the
wéd k piece and serves to draw the carri age downward away from head

In Figure 3, the tool continues to advance toward the

stud. Whennpost'l41 engages slot 134, the rotation

supplied to driven head 30 drives the carriage, lower \4

lock balls 46, and jaws 50, thereby imparting

10 rotational motion to the stud. At the particular
instant illustrated in Figure 3, the stud is beginning
to thread into thé work:piece, and depth gauge 200 is

approaching firm contact with the work piece.

15 In Figure 4, depth gauge 200 has firmly contacted the

work piece. Since depth gauge 200 is rigidly -

interconnected with-body 10, body-lo is prevented from g;;

advancing further toward the work piece. However, -
since post 141 and slot 134 continue to be engaged,
20 the stud is further threaded into the work piece and
| serves to draw the carriage downward away from head
30. At the instant shown in Figure 4, carriage 40 has
moved sufficiently away from the head 30 to disengaée

post 141 and slot 134, the rotational motion imparted

L]



~ .di sengagi ng cl osing contours 1027a

30. At the instant shown in Figure 4, carriage 40 has noved sufficienthy
away fromthe head 30 to di sengage post 141 and slot 134, the rotat¥9n%§1
notion inparted - 21 - to the stud has ceased, and the inplantafion
the stud i's conpleted. To renove the tool it is sinply necessary to- I
the 5 tool upwardly .away fromthe stud and work piece. This serves
to pull the jaws 50 in a direction gmay fromcarriage 40, thereby

A4 T12. \Wen these contours have becone

sufficiently disengage nd_the | 50 _ha been. opened by . 10
interactionybeﬁﬁbg%e?ﬁgu?hggﬁdgagggafiBﬂg ggétﬁgﬁ}ééiéEﬁP%% t st ud,
spring 114 for ul engage bl ocki ng surface 130. Hol din
: cgntogrs 104 a%%ﬁfgggafgaﬁgét%grlygeggaged andgagain prevent the regoval of
‘the jaws 50 fromthe tool. 15 The rel ative novenent between the jaws and
carriage has caused upper carriage apertures 45 to becone aligned with
enl argement 12Go afthovas tale! @90l GleiBPBehpEdiRe8ésE4PPSESESIIDEHEduUCt i On
110 to force 20 upper lock balls 44 into enlargenent 120. The stud
5 tool upwardly away from the stud and work piece. This

serves to pull the jaws 50 in a direction away from
carriage 40, thereby disengaging closing éoﬁtours 102
\j-_ _ and 112. when these contours have become sufficiently

" | disengaged and the jaws 50 have been opened by the

10 interaction between the threaded portions of the jaws
50 and the stud, spring'il4 forces annulus 62 to |
engage blocking surface 130. Holding contours 104 and
106 are now fully engaged and again preveht the

removal of the jaws 50 from the tool.

15
The relative movement between the jaws and carriage
(/ - has caused upper carriage apertures'45 to become
aligned with enlargement 120, and has allowed the
upper edge of cross-section reduction 110 to force
20 upper lock balls 44 into enlargement 120. The stud

has therefore been'automatically disengaged from the

tool, and the tool is ready for another cycle.

-,



has therefore been automatical ly disengaged fromthe tool, and the tool is

ready for=
drivi ng¥¢
~.¢onfi gL
.Col | ar

anot her cycle. - 22 - To disassenble the automatic stud
of the present invention, the tool is first brought into the
on shown in Figure 1, i.e. with jaws 50 in their open position. —

“may be renmoved by 5 unthreading it frombody 10, thereby ™~

freeing driven. head 30 and-ddAuychsengaglng spring 116 to be w thdrawn
out of body 10 as well.. Because jaws 50 are in their open position and
upper 10 To dismisémble the Fuhamationtstudnidxdigdmgntton200£t kbecarri age: 40

cannot be

initially withdrawn fromthe interiror of the bod | nst ead,

a stud nusPrQE§¢hskﬂY%§F¥RﬂNwﬁhﬁt§R9Ha%&;ﬁ&g5§ob5§uebteﬁ§§§e{bﬁunger 60 and

cause the

jaws, to assune their closed pqsition 15 as _descri bed above.

Upper | ockCORFIGUEALIRG SHRNP b PR & 'c&nﬁrn§1§9rﬂé@§ B80Pnto the

Cross-sect

on, reductlon 10, and.t iage,40 ma i t hdrawn from
wi thi n body?9b* 29 lg'rﬁf%a &k T 5%"5% ¥ 46 may now be

regnved fr

QMP&M& ef@%k WRRy @ éh%vt%rby.c%eeaq.s ARIGLH es 45 and 47.

- head 30 and drive disengaging spring 116 to be

withdrawn out of body 10 as well.

' Because jaws;SO are in their open position and upper

10

15

20

lock balls are forced into enlargement 120, the
carriage 40 cannot be initially withdrawn from the
interiror of the Sody 10. instead, a stud must be
inserted. between the jaws 50 so as to engage plunger

60 and cause the jaws to assume their closed position

- a8 described above.

Upper lock balls 44 may then be moved by-camming
surface 100 into the cross-section reduction 110, and
fhe carriage 40 may be withdrawn from withih body 10.
The upper and lower lock.balls 44, 46 may now be
removed from the now exposed upper and lower carriage

apertures 45 and_47;

»



- 23 - To renpve the assenbly of jaws 50 fromw thin the carriage 40, 1
necessary to naintain the jaws 50 in their closed position while they/(a

bei ng extracted, so as to avoid holding contour 104 from5 cont act i
hol di ng cont'our 106 and thereby preventing renoval of jaws 50. Assenbly is
t hesaweverse of the renoval procedure. - CLAIMS 1. An autonmatic stud
driving tool conprising: a hol | ow pogly._ S a carriage

di sposed Wi thin said body and having a |ongitudinal axis, the carriage

provided with a 2gvirkio@d! eaél R8sttt & Oyahs 4@ ek Sl ehdlrs e pai r of
.opposed jaws provided partially within said cavity and capable of sliding

10 si nul t ane@uglidgas4e, ubtt il PoGesberpxts mdimid th atid ijeovs Sohe | aws
‘being substantially non-rotatable with respect to said carriage, neans for
assuring that thénjaheiar eloapdbpesbtionm\winilei tey capedieinyg sai d
| extracted, so as to avoid holding contour 104 from

5 contacting holding contour 106 and thereby preventing

‘removal of jaws 50.

Y Assembly is the reverse of the removal procedure.

-



carriage to at least two positions relative to each-15 ot her, an open

and a clgse | fimi Qi I.r of jaws being provided with gripping neans
-for : T\nalﬂmrtmmyl""mﬂmrr ot at abl e manner when said jaws are in said

_ )@gi ti*on,t an orsredeasing said stud when said jaws are in said 20, -
ifion; preventing neans for positively preventing the jaws froms
nmovi ng~from t he open position to2éhe closed position unless a stud is
engaged with said gripping neans; 25 ‘hol di ng nmeans provi ded
to prevent the - 25 - renovatL®diMghe jaws fromt-he carriage when said
jaws are in said open position. said holding neans conprising a permanent .
hol di ng contour on the surface of said jaws. and a permanent hol di ng
contour of the 5 surface of said cavity, such that when the jaws
assune t hei r fopen posi PoRYEAB2HEE nBREht IRl TR RONtIARK I8@Q :and pr event
renoval of said jaws. buh T@eg gaLd_jams assunme their closed position the
per manent hol di ng cont 8uP€ 88" ndt“abut. and the j aws can be renoved from 10

sal d gcar i age, such that o3akdaave: 266ab8 S ¥4iMidhia vody end

having a longitudinal axis, the carriage provided with

a cavity extending therethrough along said axis:
a pair of oppqsed jaws provided partially k;}
within sajid cavity and capable of sliding
10 simultaneously as a unit along the axis of said
carriage, the jaws being substantially non-ro;atable
_with respect to said carriage, means_for assuring that
the jaws are capable of moving with respect to said
carriage to at least two positions~felative tq each
15 -other, an open and a closed posit}on;
the pair of jaws being provided with
gripping means for gripping é stud in a non-rotatable
manner when said jaws are in said closed position. and
for releasing said stud when said jaws are in said
20 o§en position;
| preventing means for positively brg&enting_
the'jaws from_moving from the open position to'the-
closgd position unless a stud is eﬁgaged wifh.said
grippihg means: |

25 holding means provided to prevent the

- e e L - e e—— e c— ———
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sai d carrfage at the open position substantially by said pernmanent

contours; wherein the carriage is axially m)vab”“l““ﬂlmmﬁﬂﬂmmo said
body; and 15 : nmeans are provided rriages- \ﬂ
thereby rotate the jaws, to in turn rotate the stud irnto™a hork piece_fﬁg
"An wdtomatic stud driving tool as in Caim.20 1. wherein the axial-
‘novenent of the carriage with respect to the body serves to engage and
di sengage the rotational input neans fs@¥the carriage, and wherein neans -
.are provided to positively prevent the carriage fromnoving relative to the
body when the jaws aFempwapsof the sjawb djpmom pdss tdarriage Zfen 3aid jaws AN
automatic stud driving tool as in Claim2, wherein the carriage preventing
‘means conprises at | 888tipnEripHrRen RISiJHIan. Aridh halddmgniernst he i nner

surface of the body, _an ugger %ferture t hrough the wal |l of the carriage and
‘a portion of the janE°RBUTTPE 3 RAFRPR b i GODRLRNEr ePnthacRuUDppee

‘lock ball has a dia e r t han, t he t'hi cknes f.the wall - of the
carriage, and is ca_pﬁ e%jajl"% S uphet aa;?eerrt"i?f’@n% holding contour of the

5 surface of said cavity, such that when the jaws assunme

«

their open position the permanent hblding contours

]

abut and prevent removal of said jéws. but when said
jaws assume their_clpsed positibn the permanent holding
contours do not ébuE and the jaws can be removed from
10 said carriage, such that said jaws are_held within
said'carriage at the open position substantially by
said permanent contours; | '
" wherein the carriage is axially'moééble with
'respect-tb said bédy: and |
15 _ means are provide@ to rotate the cérriage to
thereby rotate the jaws, to in turn rotate the stud
W, ~ into a work piece.
x
2. - An automatic stud driving Eool as in Claim
¢ 20 1, whgéein.the axial movement of the carriage with
respeét.to the body serves to engage and disengage the
rotatibnal'input means from the carriage, and wheréin
means are provided to positively prevent the carriage
from moving relative to the body when the 5aws are in

25 said open position.



"in the carriagewatt,—such that when the jaws are in 10 their open

t he ty e t he body and the upper aperture are aligned,
hed m ﬂgﬁgﬂﬂ#l‘ﬂ;n of the. jaws is not aligned therewth, '
au G er +0ck ball to protrude into the enlargemént and .-.

. g the relative novenent 15 of the carriage and body. 4. ot
An automatic stud drivingtqpbgag in Claim3, wherein when the jaws are in
their closed position, the reduction in cross-section is aligned wth.each

20 upper aper taf QuvdbrdtdcCatiigadeivahl. t861t Bat igaghaugpper |ock ball

can nove out of the.enlargenent and thereby free the carriage to nove

axi al ly vi} whersiactthd cadrdidaeedpreventing?heahs compriséd atomatic stud

driving tool as in Claim2. further including a deptﬁ gauge conprising an

ext ensi orledstsane hipperbdwkd bialid ,genpenigrgementoinsehd jamsr such that
when the stud is threaded into a 5 wor k piece to a predeterm ned
dept h t hesurfade gl e dadyot ant MPPRSr Rpgicsuseablirpughebhe t he body from
movi ng cl oser thereto, whereupon further rotation of the stud results in
tHe carr iRl RS fhenidardiage Apdy 2 portion of the jaws having :

~ a reduced cross-section, wherein each'upper_iock ball

has a diameter larger than'ﬁhe thickness of the wall
of the qa;riége, and is carried in the upper aperture o -
in the carriége wall, such that when the jaws are in
10 their open position, the enlargement in the body and
the upper aperture are aligned, but the reduced.
cross—-section of the jaws is not aligned therewith,
thereby cagsing,the upper lock ball to protrude into
the enlargement and preventing the relative movement

15 - of the carriage and_body.

4. An automatic.stud driving. tool as in Claim g;)
3, wherein when the jaws are in their closed position,
thé reduction in cross-section is aligned with.each

20 _uppei aperture,in the carriage wall,-so_tha£ each-
upper lock ball can move out of the enlargement and
thereby free the carriage to‘mbve axially with: respect

to the body..



fromthe body,' ther'eby*causi ng the di sengage he carriage
fromthe rotational input neans. 6. - Ah @ %ﬂﬂi"{ driving toq| .
' ncparie e S 1 An

as in daimb5, wherein the depth gauge is ad]

aut omati ¢ -st'ud driving tool as in Caim4, wherein the mechanism fof->
preventing the relative.rotation of the jaws and the carriage conpri - at
| east one lower lock ball, a |ower aperture in the wall of the carriage for

each [ ower ball. and a 20 | ongi t udi %4l - groove i-n one of said jaws for
each |lower ball, such that the lower balls each are partially contained in

their respective | o rl‘] apert ur 88 2RECBIEEAQ ST od’fih‘é‘-'y?rciﬂﬁéts a(ﬂ; r:'-tnhéf‘;-jaai\!ils.
|1 I ti f ' ith ct_to the carriage. to .thereby -

2L, a1 positions of pheck@elt | eI FRPRE!s | Sob0¥ SEld oA h Y ave

are closed. 8. exfBnaYbA"BE | Sa B uglo&eiislﬁlél;%é oﬂ%?g%@g alm@a%s_ 1

. £ '
wherein the jaw preventing nmeans conpris an axl a s § ] aws,

an annul ar groove insagddjRese S4éh ot Pd#INGiedn avd Nt vl NeAE ARG R YRALS! a
di sposed within the axial bore. the plunger head and annul ar groove being

si zed such tlat thereork pieteatansepredetermined depth the depth gauge
) contacts the work piece and prevents the body from

) é _ moving closer thefeto. whereupon further rotation pf
K“) .- the stud results in the carriage being withdrawn away
.from the body, thereby causing the disengagement of

10 the carriage from the rotational input means.’

6. - An automatic stud driving tool as in Claim

5, wherein. the depth gauge is adjustable.

15 7. : An automatic stud driving tool as in Claim
4, wheréin the mechanism for preventing the relative

. rotation of the jaws and the carriage comprises at

~ 'least one lower lock ball, a lower aperture in the -
wall of the carriage for-each lower.ball..and.a
u 20 longitudinai groove in one of said jaws for each lower
;' o ball, such that the lower balls each are.partiaily

contained in theiraréspective lower apertures and
extend into the grooves of the jaws, at all positions

of the jaws with respect to the carriage, to thereby



10 - between sald head and sald annular groove mhen said head IS
© subst antj aII , but wherein the head abuts agai nst the
- axi N8 to retain the jaws in the open configuration until -a stud noves
Hﬂm Mi zﬂ |l ar groove. 15 9. An automatic stud .
erein the neans for assuring that the JaMB'Hf_
- are cap.-le of assum ng the ¢l osed position conprises a pernanent closing
“contour. on the surface of each- @@ 20 and a permanent closing contour
on the surface of the cavit such that when the_jaws nove toward the
cavity -t he cIQEﬁWﬁfﬁuiﬂFbd@é%beaPmaﬁéﬁﬁgtrS&EHeStﬁé?mahﬁefﬁﬁﬁeléﬁe jaws into
the cl osed pq An automatic stud driving tool as
claimed in C]éh?#(¥k%Mﬂ§3§ ehg&ﬁPFSplng nmeans are provided at the axi al
end of the jaws furthest away from'said carriage. and wherein the pernanent
hol di ng contours 5 of the jaws are located at the sane axial |level as
the gripping greans. 1l.an automARidUb@WRt ipi¥iHE EbbYi 88 fROti@sncCl ained in
- Claim4. wherein biasing neans are provided to bias
5 l, wherein the jaw preventing means comprises an axial

(T 1Y

bore between said jaws, an annular groove in said'bore
and a plunger having a head, the plunger disposed €
within the axial bore. the plunger head and annular
groove-being-sized.such'that there is a clearance

10 between said head and said annular groove when said
head is substantially inside said groove, but wherein
the head abuts against the axial bore to retain the
Jaws in the open configuration until a stud moves the
plunger head into the annular grdove.

15 |
S. . An automatic stud driving toolaas in Claim
8, wherein the means for assuring that the jaws are
capable of assuming the closed position comprises a
permanent closing contour on the surface of .each jaw.

20 - and a permanent closing contour on the surface of the *
cavity..such that when the jaws move toward the cavity
~the closing contours bearaagainst each other and Eerce.

the jaws into the closed position.



10 t'he cérriage ihto the position where th s aligned
with the enlargenent, to thereby favour the novenent of t mﬂ“B wi thin the
he mfhf

carriage over the novenent of the carriage V\ntTm\mmﬂ‘
An aut'omati ¢ stud driving tool as clainmed in G

assWwing that the Jams can attain the closed p05|t|on conprlses cl
contours on the jaws and the carriage caV|ty and the only direct coO
between the carriage and the jaws 20 - 29 ks through the upper and | ower
balls, the holding contours and the closing contours. 13. An
autormatic stud drivil®g tool adnchatmsdtia €twdnidiwimg cfool hes neElahiansds rnf or
“preventing the 25 relative rotation of the jaws and the carri age -
30 - conprises at | &ddfoRe Fbﬁéﬁinoékebarippéngo&@#n%p%¢QLDQ?WHﬂQdN?ﬁMﬂI
~of the carriage for each |lower hall, and a ongltudlnal groove in one of

said jaws for each ItdfeRXial| end of Fhﬁt Jere fenkhephl 3 @R fPm said 46

artially contained j.n _their e t to th
grooves gf t he Jawscgt &Pﬁepoe pwﬁgrsﬁn ﬁgejg %é%%gféggg%ex enthn i ©
_ Caar riage to g hereby g @4@antyal3e a8 oELPEUPEE NOnL CHRNEL I LM 1evel as the

gripping means.

o . _[il‘!‘-!
C

11. An éﬁtomatic stud driving tool'as claimed in
Claim 4, wherein biasing means are provided to bias
10 the carriage_into the position where the upper
"aperture is aligned with the enlargement, to thereby
favour the movement of the jaws within the carriage

over the movement of the carriage within the body.

15- ' 12. An automatic stud driving tool as claimed in
Claim 7, wherein the means for assuring that the jaws
" : can attain the closed position comprises closing
| contours on the jaws and the carriage cavity, and the
only direct contact between the carriage énd'the jaws
¢ 20 is through the upper and lower balls, the holding

contours and the closing contours.

&if

13. An automatic gtud driving tool as claimed in
Claim 1, wherein the mechanism for preventing the

25 relative rotation of the jaws and the carriage



the carriage Jams are closed 10 14. An automatic stud

drivin tooI as aim2. wherein neans are prOV|ded as the stud
I S. [0 M““‘“ﬂ\mm““m to di sengage the rotational input before
ca

. ‘the | € open 15 posi tion. 15. ~ An autonatic stud.
'dr|V| ool conpr|5|ng a hol | ow body having an axi s and 'defining an i niheft

surface thereof; a carriage having a cavity therein disposed within

'sald hol | ow body and capable of axl al ‘noverent relative to the body; 25
-31- a plural cbipeiskanet di po6esh &l d0ASt A Al Y MMithidy sai d cavity and
being axially noveable relative to said carri age, the ] aws belng able to
assume an opeapandufeClasele pesilion;t e redmtianals drRlen’ QowaRpl i cation to
a head-axially secured to said body, said head bei ng engageable with the
carri age whenbgdild esndraajengitadimal uppErvepdsi tanen of tshidegpeet to the
body, both being

for each lower ball, such that the lower balls each
5 are partially contained'in their respective lower

apertures and extend into the grooves of the jaws at

all positions of the jaws with respect to the carriage

AR

to thereby prevent the jaws from being removed from A

the carriage when the jaws are closed.

10 |
14, An automatic stud driving tool as claimed in
Claim 2, wherein means are provided, as the stud is
rotated into the work piece, to disengage the
rotationai-input before the jaws can assume the oéen

15 position.

15. _ _ An automatic stud driving tool comprising: -

a hollow body having an axis and defining an inner

20 surface thereof:

~a carriage having a cavity therein disposed within
said hollow body and capable of axial movement
relative to.the.body;

25




10 di seﬁgaged fromthe carriage when the carri age is in a | ower

position; carriage preventing neans.preventi mllmmllrﬂlmm“r om povisng
fromthe .l over position to the upper positio e jdpS are.in
the open position, but allow ng-such movenent *of the car i age wh e.jaws
arg_jn the closed position, the carriage prevention nmeans conprising an

-

upper l'ock ball having a dianeter great eg than the thickness of the
carriage wall, an 20 upper aperture.%hroughgthe wal | of the carriage

partially containingst B¢uWRREEy! OEK 1 HRE | 41 KFoSIM AW ?Jazlt'l%_lilr}”%thin

-surface of the body, and a reduced cross-sectional area of the jaws, such

that when the carriagaidScabvitPeah®VBéimPSdtiNNy tdvedble rel@tlizegerent is
aligned with the upper aperture,. and - 32 - when the jaws are open the
reduced cross-secti osalidarearisgapttiaéi gaved heidy tdbdl eajrer tasrsimesant B@kent he
upper lock ball mnmust extend into the enlargenent and thereby prevent axial
movenent of the carrieadeawrinséd positiempect to the body, but where, when
the jaws are cl osed. the reduced cross-sectional area is aligned wit.h the
upper aperturse to.allow the upper |ock ball SR : '

a rotational input for application to a head'axiallj

o ' : secured to said body, said head being engageable with

A\ _ o the_carriagé when said carriage is at an upper
posgition wi:h respect to the body, both being

10 _ disengaged from the carriage when the carriage is in a

lower position:

carriage preventing means preventing the carriage from
moving from,the lower position to the upper position

15 when the jaws are in the open position; but allowing
such movement of the carriage when the jaws are in the
closed position, the carriage prevention means
conprising an upper lock ball having a diameter
greater than the_thiﬁkness_of the carriage wall, an

20 upper aperture through the wall of the carriage |

N éartially_containing the upper lock ball., an

o enlargement of the inner surface of the body, and a

reduced cross-sectional area of the jaws, such that

when the carriage is at the lower position., the

25 enlargement is aLigned with the upper aperture, and

v . S & it S A




to nove out—ef—the—enlargenent and thEreby free the carriage to nove with
respeet~to the bOdﬁﬂ 10 resilient biasing neans for biasing the carriage

iy

EHIEH to thereby favour- nmovement of the-jaws with _
novenent of the carriage with respect to the-
f or preventing driving of the jaws about the Studee

untess the jaws are in the closed position, said neans for preventing

driving of the jaws including an3@pstanding post on one of the group of the
carriage - and the head and a natln% slot in the other of the 20

of the carri dfien thhdadre I?é’eﬁ’e

that the post2%tfy
the enl argene
“clainmed in d

@ﬁtfGﬁ“Fﬁé'SﬁgﬁsbéﬁﬁbiPégk t han an

group

axi al dlstance bet weeen t he upper | ower positions of the carriage such
dge Pt Q&FdaﬁPép {the GBSEF“FSCksBaFthdFQ%ngage from
u I Vi tool as

aé %é kerl:’ea?'l% N "ésﬁbegs?er?g %5§5E§g3$nfa§éggesprl ggextendi ng

between the dry é?gbf“¥¥L¥HH1 %&ﬁa@a mov@@entOof the ¢drriage wify) autonmatic

stud driving tool  as clained

‘s

regspect to the hody, but where., when the jaws are

closed, the reduced cross-sectional area is aligned

- with the upper aperture to allow the upper lock ball

10

to move out'of the enlargement:and'thereby free the

carriage to move with respect to the body;

resilient biasing means for biasing the carriage
towards the lower position, to thereby favour movement

of the jaws with respeét to the carriage over movement

.offthe-carriage with respect to the,body} and means

15

20

25

for preventing driving of the jaws about the stud
unless the jaws are in the closed position, said means
for preventing driving of the jaws including an
upstanding post on one of the group of the carriage -
and the head and a méting slot in the other of the
group of the carriage in the head, the'heigh; of the
post being'less than an axial distance betweeen the
upper and lower positions of the'barriage such thaé
the post engages the slot after the upper lock balls

disengage from the enlargement.



\__'..

Clai m 15, wherein both the slot and -the post extend di a caIIy across
the carriage and driven head, the post is aJm““t‘mI““ﬂHWEML' on. .
wherein the face of the el enent havi ng t he 4 10
suchr Ihat -the di stance between the base of the € effent and t he g?EEE7

g

_ |m§4ea5es as the head is driven rotatlonaJIy ‘W th respect to th
An automatic stud driving tool substantially 15 as herein
descrlbed w th reference and as shown~™ i A3t e acconpanyi ng draw ngs.

16. An automatic stud driving tool as-claimed in
Claim 15 wherein the biasing means comprises a spring

extending between the driven head and the carriage.

S 17. An automatic stud driving tool as claimed in
Claim 1S, wherein both the slot and the post extend

diametrically across the carriage and driven head, the

N post is a gquare cross section, and-wherein_the face
of the element having the.slot therein is chamfered,
10 such that the distanceibetween the base of the element
and the post increases'asffhe head is driven

rotationally with respect ‘to the carriage.

18, An automatic stud driving tool substantially
15 as herein described with reference and as shown in the

accompanying drawings.

e,

el

I age.




