2082104‘AUTCNATIC STUD DRIVER 5 BACKGROUND OF THE INVENTICN I'n the prior

art
a’'s

h

automatic stud -drivers have been 10. - conplicated dew ég;$$ ich
e’c%q{ jaws were clanped onto the stud and then, vvhllethe mﬂ\ﬁ

and nop-rotatably hold the stud, the stud was |nserted into the workpi ece.
Once the' stud was fully |nserted in the workpiece, the stud driver

automatical'ly 15

rel eased the $tud fromthe jaws and al | owed the stud

driver to be pulled anmay fromthe stud. U S. Patent No. 2,743,639 to Lynch
di scl oses a stud setter for automatically inserting studs. The stud 20

setter disclosed in Lynch '639 is a very-conplicated device conpri si ng

nunmerous' concentric cylinders, nunerous nmetal balls wi thin the cylinders,

‘and "a set

-2- of jaws in the mddle of all of the cyllnders Each of

the balls within the concentric cylinders lies within holes in one of. the

1

£3]

10

15

20

cyllnders and-slide in and out of rooves in the ot her cylinders and
grooves i'n 5 the ja UTOMATI D s in the cylinders and.

BACKGROUND OF THE INVENTION

-In'the prior art, automatic stud drivers have been .
complicéted devices in which a set of jaws were
clamped'onto the'sgud*ahd thgn, while the jaws firmly
and non-rotatably hold the stud. the-stud_was inserted
into the workpiece. Once-the stud was fully inserted
in the workpiece, the stud_driver.automatically-
‘released the stud from the jaws and allowed the stud

driver to be pulled away from the stud.

U.S..Patent No. 2,743,639 to Lynch discldses.a stud
setter for automatically inserting stﬁds.  The stud
:setter discloéed in Lynch '639 is azveiy compiicated
device comprising numerous concentric cylinders, |

numerous metal balls- within the cylinders, and a set

@ |



j aws cauysed the manufacture and assenbly of the stud setter to be extrenely
‘difficult. OBJECTS OF THE | NVENTI ON 10 . The princi pal “obj ects of the
present invention are to provide an autonatic stud setter which can be
ea§§§y and quickly assenbled with a mininmal nunber of tools, which is . |
easter to manufacture than prior automatic stud setters, and which is¥
smal | er maxi num out si de 15 giingter than prior automatic stud setters
for use in work areas where |arger©prior automatic stud setters could not -
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and the top of " the Tarriage are
of the stud drgu i ; - b kg f a -
cross-sectiona 1%%@%?1? eii%ogﬁéa?gn‘(j_r_l?hggi‘l??\igééciglﬁlgﬁe&% aaﬂngol Figure
5 1s a cross-sigl i §PagrodbedsakANghb! 88nBrBcgl indets® avd grooves in -

5 the-jaws. The various grooves in the cylindersiand
| jaws caused the manufacture and assembly of the stud

setter to be extremely difficult.

OBJECTS OF THE INVENTION . ' o o

10 'The principal objects of the present invention'aie.to*'
| provide an automatic stud séttér'ﬁhieh-cahlbévéaéily
and quickly assembled'with”a.ﬁinimal number of tools,
which is easier to manufacture than pfior automatic
stud setters, and which is of smaller maximum outside .
15 | 'diametef”than-prior automafic“stud'sette:S'for"ﬁse in
work areas where larger prior automatic stud setters

could not be utilized.

BRIEF DESCRIPTION OF THE DSAWINGS-' _
20 Figure 1 is a perspective view of.thé-stud'driver:
Figufe 2 is aﬂpartialiy cut away view-aiong~iiﬁevA-A'
 of Figu;é 1, and in Figure 2 the jaws, the plunging
means, and the top of the carriagé are nOt.éut”aﬁay;
Figure 3 is an exploded view of the stud driver

| 25 ~ driver;

(e 1)



5 .DETAI LED DESCRI PTI ON OF THE | NVENTI ON The automatic stud driver a di ng
to.the present invention conprises a body 10; a collar 20; a driven d -
30; -s<garriage 40; two sets of balls in the 10 .carrirage (four L
: retain%bg balls 44 and two latching balls 46); a set of jaws 50; a plunger -
'60; and a stud pick-up and aligning,nmeans 70.. As shown in Figure 2, the
assenbl ed stud driver has three cﬁnéeﬁtric cylinders; the body 10, the

cco [nctne bodabFe TR shore Rihchal Soolng chBeelpcaBl YEIEE, 3
exterior t hrcaderored abdfaTBhe 4188, c1C GF BIGRHR 3} and, C0r 7 age 40

are prevent ed fgameLigi g ﬁgagggg-ggeﬁaﬁaﬁyv})as 4388 2due B2ak Lhe

carriage | edge h on t I gure he“carriage |l edge 14 is
far enough'domn¥i§%9 bedy 10 so as to 25 allow the carriage 40 a _
limted range of |ﬁing -4- betmeen the bottom of the driven head 30 -

and thegcarriage | edge 14.

: ~ DETAILED DESCRIPTION'OF'THE:INVENTION

The automatic stud driver according to the present

L]

invéhtion comptisés-a'body_lp;-a'collar 20; a dkiveh
head 30;.a carriage'40;-two-sets of balls in the
=~ 10 . .carriage (four retaining bailé 44-andltwo 1atching-x
balls 46): a set of jawé 50; a piuhger 60; and a stud
'pick-up-aqd aligning ﬁeans 70. As shown in Figure 2,
the assembled stﬁdfdtiver has three concentric
cylinders; the bodf'lo,'the'carriage 40 whiéh ié'
15 inside the body 10, and_the'driven.héédi30 also in the
body 10. ’ |

The d:iven'headQBO_and.the éarriagé-40 are”secured
s inside of the body 10 by the collar 20,'ﬁhich screvs
- 20 onto the exterior threads of the body'lo. The driven

head 30 and the carriage 40 are'brevented from sliding

[

through body iO'by'the head ledge 12 and the carriage
ledge 14 both on the body 10 (Figure 4). The carriage
ledge 14 is far enough down into body 10 so as to

1 allow the carriage 40 a limited range of sliding



I n operation, the driven head 30 is attached to a 5 | driving neans. -
The i vi.ng means supplies rotary and,reciprocal notion t6 the stud driver.
Thedriven head 30 is also coupled to the carriage 40 so as to transfer the
power and notion of the driving nmeans to the carriage 40 but still allégy :
the carriage 40 to. 10 slide in the body 10. The carriage 40 is tfe
envel ope for the assenbly of jaws 50. " The jaws 50 grip the stud by a
grooved. threaded section 54 whosedtfreads natch those of the 15

studs. The jaws 50 are assenbl ed about the plunger neans 60 formng a
cylindrical sthgiewean cthe doktomtofcererdpivenchaadl 39 andi ¢besurface of
the carriage 40 (Figure 2). A hole is fornmed by the grooved threaded
section 54 i n Q3L iage Hadge ths assenbly of 20 . jaws 50. It is into
this hole that the stud is inserted to be grasped by the jaws 50. The
assenbly and di sassenbly of the stud driver has been greatly sinplified in

t he present invention by 25 t he novel _b carriage,. jaws, and stud
pi ckPup' and .“3-°%ﬁqﬁﬁy ¢ R drivien hepd ggyﬁﬁeaﬁgP&ﬂSFojﬁ'ﬁdat he pl unger

., means 580 and 18 I P SldAts ! " fhé "fr £0105%08ans supplies rotary and

reciprocal'mﬁﬁion:to the sEud;d;iQer. _Thé“ﬁriﬁgn head
30 is also-cbupled-to~ghe carriégg 40 so aSgtO@. |
tranéfer_the_power_and mqtidn of the driﬁing'méays to
the carriage 40 but still allow.the carriage-40 to. s ;;.
10 slide in the body 10.

The carriage 40 is the enveiopg fbf thg aséﬁmbiy qf
jaws 50; The jaws 50 g;ip thefstud by a grooved
threaded section 54 whose-threéds_match thogeldf-the
15 studs. The jaws 50 are assembled about the plunger
.means éo forming a cylindrical shape which is.held-
together by the hollow inside surface of the carriage
40 (Figure 2). A ﬂo;e is formed by the'grqoﬁed_
threaded section 54 in thé_bottom of the assembly of
20 jaws 50. It is into, this hole that the stud is

inserted ;o be grasped by_the-jawsxsoﬁ

The assembly and disassembly of the stud driver has
been greatly simplified in the present invention by

25 " the novel body, carriage, jaws, and stud pick-up_and 



40,.. Then the retaining balls.44 and the latching balls 46 are placed into
“the retaining ball holes 45 5 and l[atching ball holes 47 in the. N
carriage 40. Before the carriage .40 is dropped into the body 60, either

t he jaM§ 50 nust be closed to |line up the latching ball groove 58 with t
~latching ball holes 47 or, the dianmetrically opposed cuts 57 in the side of
the jaws 10 50 whi ch form grooves between the two jaws nust be |ined
‘up with the latching holes 47, sg as .to provide a recess between the jaws
50 for the |atcRLAGDARGE Beapsas They JawsiSl are firdd anonnd 18R, the body
10 and allow the_carriage 40 tq slide_intq the baody 10. . The 15 ,

grooves formed B}“Pﬂ@rcg‘géﬁér éﬁi @pd. ’B?%@dﬁﬂlr&ﬁ%m FEAMtial ly

V- shaped, o055~ 35t e §HS° bS5 BASAL" 40 o e Rifhg L T ver
PLides, ! 00 thepRhsy 6 whel U e SReIe A Sesain i, el HELAARD, S
coll <t 80 (7 0uaRgl)skEpUb" RIS AT S Wi Sl Yo 46, | RbegHe
collet 81 can b@he cgrriage 40 is dropped into the dey 60, either . |
”ﬁhe jéﬁs:50 must bé closed to line ub the.latching
'ball groové 58.with'the latching_ball_holes.47 or, the
diametrically'opbosed cﬁts-57 ih tﬂé side of the jaws
10 i 50 which form grooves between the two jaws must be
| 'iined.up.with'the'latching h61é8-47, so as to provide
a recess between the jaws-soifor'thé latching balls 46
as they slide past. the surface 15 on thg bédy 10 anﬂ .
allow-the-car;iage-40 to slide_ihto fhé body'iﬂ.- The
15 - grooves formed by the coéoperating'cﬁts 57 prefé:ably
ﬁave a. substantially V-shépedrcrdssfsecﬁion. Once the |
carriége-40:is.in thé,body 10, the driQeﬁ head'BO'ig
slid into the body 10 so that thg-post 41 on the |
St carriége 4O slidés”into the sloﬁ 34 in the-dfiéen-head
- 20 30. The collar 20 is then slid over the driven head
| 30 and sc:éwed onto'the:bbdy.io; and the collet 80
(?igure.l) is fightenéd'up against the collar 20 to
lock the coliarlzd on the body 60 to complete the

assembly of the stud driver. The cqllet'sl éan'be




utlllzed to secure .accessories, 'such ‘as.a- dust cover -a trip gauge, to -~
jool Optionally, the stud pick-up and al i-gni ng neans 70 may 5 be
bnto the end of the carriage 40, the slots 71 in-the stud pick- up and
G ng neans are aligned with the set screw holes 48 in the carrlage;§D
and the set screws 78 are inserted into.the carriage 40.-.10 To ==

di sassenbl e the stud driver, the reverse- process is used. To renove the .
jaws 50 fromthe carriage 40 once &he carriage 40 is out of the body 10,

the jaws 50 need to be closed vhich requires a stud to be i'nserted into the
jaws. 15 The a&iki#ed 4R %I?%‘&E%eﬂﬁF?sgP‘PﬁE'sFH& hj@s, @ dushiGa¥e€only a
stud, a hex end wench for 'the set g 78 if the optional "stud pick-up
and aligni ng ¥k $OLP Ipgey L9 t ﬁd 99%et of ‘wrenches for the 20

collar 20, collet 80 and optional "collet 81, and driven head 30. The
advant ages of such a sinple to assenble stud driver. are enornous in saving

H)mgjr: B ?ﬁien;mn% ff'%Stng dstl\fsrplck-up and Qltlla?u%tgu%esa@rfé 97"0 nH&e Teans

5 ' be slid onto the end of the carrlage 40, the slots 71

in the stud plck-up and al;gn;ng means arejal;gned
_ with the set'screw?hoiess48.in the carriage'qo,'and

the set screws 78 are inserted into the caf:iage 40.

10 To disassemb1e=the'stud dtiver, thearevetse-érocess-is
used. To remove the jaws 50 from the carrlage 40 once
the carrlage 40 is out of the body 10, the Jaws 50
need to be closed which requlres a stud to be xnserted
into the Jaws.
15 :
The assemhly and dlsassembly of the stud dr1ver
.requlres only a stud, a hex end wrench for the set
screws 78 if the optlonal stud p1ck-up and aligning 27
means 70 is ut111zed, and a set of wrenches for the
20 collar 20, collet 80 and optlonal collet 81, and
drlven head 30. The advantages of such a slmple to
assemhle stud drlver are enormous in sav1ng tlme in

malntalnlng the stud driver.



groove 51 extending the length of the jaw. The |ower s®ction of the g
51 i85 threaded to match the threads on the stud. Thus, when the" -
jaws are closed onto the stud, the threaded section 54 of the jaws 50 can
grip the stud w thout damagi ng any of the threads on the stud. 10

Fitted into the upper section .of théd groove 51 above the threaded section
54 is the plunger neans 60.. The plunger neans 60 is-held in .the groove 51
of the jaws 50 Bp &hgi gsud:Aeties, ddie mgansg) kR t9eip ithersbadiare) thap vy
mount ed on a thneade%'

cylinder 65 fitdJ3a¥§ @Q?fot@'es O;‘%‘%é)lﬁﬂfr%%rra\}é"%%ﬁcem n%?%;r?g‘!’g% gts 55
i ases (he | owerBpdr EeBICHr et SrodKs A veruand e Dag endBRRE

ol inger means 66ainIAY~ < THE St sthiqn o PRI Tafdodl ATTke 7 PR 1
oo ngor oove SRR LMk YR Vheo Rty o R0 ELSS; HBGE, | dfien
can be cl 'OSEd. Wilhle® j%%rs_ are TIUYLS difed id éﬂ?&f'ﬂ?é NghPERQEE o2 but -

si nce the

=

jaws 50.- On the inside planar surface of each jaw 50 is a sem’circular(g§9

~ section 54 of the jaws 50 can gtip the stud without

damaging any of the threads on the stud.

0   Fitted-into ﬁhe_uppe: section of the groove 51 above
'thg.thréaded,section 54 is the plunger méaps 60. The
piunéer-means éo.is held in thg_groéﬁe.Sl_of the jéﬁs
SO'by a.pivoﬁ cylinder 65. The pi&ot.cylinde:;GS is
slidably mounted on a-threéded shaft 66 of the plunger

15'. means. The pivot c§iindér.65 £its in pivot grpqves:ss

| 6f the.jaws 59. The-pivot gréoveé.ss are perééndicuf
ar io-the.lengthwise'grobve-SI, 'The_plﬁnger means 60
N biases_thé loﬁér porﬁion of the jéws 56 qutwards to.
St ' aliow the jaws to slide over the stud. The jgws 50 are.
= - 20 opened by.ahiannulus'ﬁz an-the piunég;.means 60 which

is biased £owards the opening groove 53 of the groove

s -

51 iﬁ thé jaws and away from the closing grodve_52.
Sihce the closing groove 52'hés a larger radius than
does the annulus 62, the jaws can be closed while

25 annulus 62 is in the closing g:oove 52 but since the



r.adj than annulus 62, the |ower section of the jaws are”forced apart.
The readi ng out of t he j aws 50 di sengages the threaded section 54 5
from-+the stud and thus rel eases the stud. The | ower section of the anngLus
62 is tapered inward so as to allow the annulus 62 to smoothly slide from
‘the closing groove 52 to the openipg groove 53. .10 The annul us 62
along with the entire | ower hal f “o? The pl unger nmeans 60 |s bi ased downward

A R S R U

| Iﬁ prﬁ\r/enéeg f‘ﬁgﬁ?@ #%? :ii_ %ﬁf ?%5 ?ﬁ?é&&% gﬁ F?'g@ér'%y%t? ’Ega?n?g
: Ehg Ehrggdgd s%%%#lo%@ﬁf {gﬁ?hgg&grmﬁg %ér%:E kggq'l S :@%efstpq%a%%@]t he jaws
20 - neansﬁ%ﬂfandotgéhgaééuﬁop&?ééﬁgagﬁsaQﬁb”%hﬂéﬂﬁ%%fééﬂﬂ{%&}p the

- pl unger ver coni ng t ilasing force rces unger -

means 50, i ncl gklbdiOehdCseRGUAHE’ Eausueuaaaeentmes&wvem%l ‘Lowd}e annul us
62 slides into the closing groove 52-and allows the - Jams to close:

onto the stud.gection of the annulus 62 is tapered lnward so as to

- -8- annulus 62 is biased towards the opening groove 53, which has.a snaller
@‘u\

-
-

| allow the annulus 62 to smoothly slzde from the

closing groove 52 to the opening groove 53.

10 | The annulus 62 along wzth the entire lower half of the.
plunger means 60 zs b1ased downward in the 3aws 50
towards the openlng groove 53 by a he11cal.spr1ng 64.
The helicallspring 64 pushes.up against the'pivot
'cyllnder 65, wh1ch is slldably mounted on the threaded
15 shaft 66. The p1vot cyllnder 65 1s prevented from
-sl:dlng off the threaded shaft 66 by the hex end head
" on the ‘threaded shaft 66. The bottom 63 of the |
plunger means 60 extends into the threaded sectlon 54
of the Jaws. As the stud is ‘inserted intO-the jaws |
20 s0, the end of the stud presses up.against'the’bottom -
63 of the plunger means 60 and, by:overcoming-the
biasing.force, forces the plunger means 60, including
' the annulus 62, upwards in the groove 51. The-annulus
62 slldes 1nto the closing groove 52 and allows the

25 Jaws to close onto the stud.



The--assenbly of the jaws.50 and the plunger nmeans 60 is enclsoed in the
carriage 40.. The carfriage 40 is a hollow cyl'inder wwth a closed top e

42. -~ though the jaws and pl unger assenbly can easily be slid into 5 .
the cayii age, once inserted, the jaws 50 cannot unintentionally slide out.
The three nmeans which prevent the jaws 50 from sliding out of the carriage
are: the retaining balls 44 which=ri®e in the peripheral wall of the
carriage 40, the latching_balls 10 , 46 -which also ride in the .
peri pheral wal | The @RSEEILY 8fe the, 1awF 50 GG e RRIeR TeARs €0 2)
around the inside surface of, the carriage 40.. T | ocki n ropve, 43, which
forms a circle p&r SB5diSOS AR c}%tené:%ﬁ’%g(ﬁ 491 2@?‘?1%@" %r‘%nﬂstﬁe

7ot de sunTCe Bty cra s SRR Al nel R e En o GRS O

CTR0TE ) M B R, M S R 4 AT b 2
t ' 10, dl_ass, of 4 : .

of e Body 10, g0uudldsh f S Haddted RO f0F 84 SOBhOE 100 e

the retai ning bab i a11Y s 13%e out. Cld) il dldcadd WY O amet er

| arger than the

] prevént ﬁhé jaws Sd'from slidihg out of the.carriage
are: the }étainihg balls 44 which ride in ﬁhe
: peripﬁerai.wali.of the~carriége 40, the'latchiﬁg'balls
10 46 which:aiso ride in the peripheral wéll of the
carriégé"@O, and a locking groove 43 iFigure 2) around
the ihsidéISutfaée'of the carriage 40. The locking
groove.43; which forms a circle perbendicular to the
éxis df.the carriage.4ﬁgéround the idside suiface of
15 : the carri§ge 40, prevents the 6peﬁ jaws 50 from
| slidihg.oﬁt'of_the carriage 40 by acting'as a stop for
| diametricauy' opposed bridges 58A on the jaws 50.
When thé catriage.40 is in the bddy.lo;.thé-retaining
PO balls'44'§révent.thé jaws'from sliding completely out

t 20 of the body 10, regardless of whethet the jaws 50'arg

wy

closed or_not.

The'retéining balls 44 are held <in the peripheral wall
of the carriage 40 in the retaining ball holes 45. The

25 retaining ba11s 44 have a diameter larger than the



- 10 . thickness of the peripheral wall of the carriage 40. Thus, when the
~carrgwpg® 40 is in the body 10 which brings the wall of thé carriage 40

f-l uN ‘th inner surface 15 of the body 10, the retaining balls 44 5 e
protrude past the inside surface of the'peripheral. wall of the carrlagg 40
(Figure 2). The jaws 50, which fit snugly in the carriage 40, conpet & f or
space inside the carriage with the retaining balls'44. The only section of
~the jaws assenbly which is thln-eddbgh 10 to fit between the - '
l 'protrudlng retaining balls 44'is the retaining ball groove 56.: -The.
retaining bal Fhickpesss@f She merdphafak ovall oof t Hee | 9%51_5698 #Pwi t ed'

range of sliding novenent up and down within the carriage 40, Wthin this
range, the jakBuse whemFhe carpiage AR % ime %%fb?@%elﬁowﬂhﬁhl t he

- ?éhdgffdigf\nfﬁsﬁg e %@313?%%43#%%{‘% ofh GHE8RR ‘a5 sonars® *
' T 5.0
e ol so nel ohegace et ameded The Vi CRrfafRtndcoatls . ?Q’fch. ng

_.baII5546 are hel%rdae past the 1nsrde surface of the per1pheral

wall of the carrlage 40 (Flgure 2). The Jaws 50,
which f1t snugly in the carrlage 40, compete for sPace .
1n51de the carriage w1th the retalning balls 44. The |
only section of the 3aws assembly wh1ch is: th1n enough : o/
10 - to fit between the protruding retainrng balls 44 is
| the reta1n1ng ball groove 56. The retalnlng ball
lgroove 56 1s wlde enough to allow the jaws bO a
11m1ted range of slldlng movement up and down wrth1n
the carriage 40. ﬂlthln thls range, the Jaws 50 can
15 slide out of the carrlage 4Q-unt11_the-brrdges-SSA-
engage with the groove 43 of:the carriage 40 and the
jaws 50 can slide-into the carriage 40 until.the

bottom of the Jaws 50 are approxlamately flush Wlth

O

the bottom of the carr1age 40.

A

The ﬁaws-so are also'held_within_the carriage bf‘the
latching balls 46. The latching balls 46 are held in
the per1pheral wall of the carrzage 40 1n the latchlng
ball holes 47. As with the retalnlng balls 44,_the

25 latchlng balls 46 have a diameter larger than the



t he-.peri-pheral wall of the carridge 40 in the latching ball holes 47. As .
wi fh the retaining balls 44, the 25 ~ .. l-atching balls 46 have a di amgke
| argetsf han the t hi ckness of the peripheral wall of the carriage 40
Thus,_g@en the carriage 40 is.slid up into the body 10 such that the top—
of the carriage 40 is up against the bottom-of the driven head 30 bringing
the latching 5 bal |l holes 4L Eﬁ'uext to and flush with the inner
surface 15 of the body 10, the latching balls 46 are forced to extend past
the inner surfagg;eknbs BerLRECHAL iphkirall valld OF WO GG 1addanl he

| at ching ball groove 58 can fit between the protruding |atching 10

ball's 46. The tRushi WHeBakheUtaRY¥Sagd 2dNHQ! siliddapdsitd hdBEdp A MY
~latching balls 46 because of the thicker portion of the jaws 50 just above
the | atching baghchr ehit the €ops4QUOEt ithe idazriage 4D dannp ajaiissvut of
the carriage 40 when the latchng balls 46 15  -are forced into the

| at chi ng -bal | gthevbottomAblf the dedvenwhead 30cbaringirg jthe edhimg
sliding conpletely out of the carriage 40 allow the jaws 50 a.limted
amount Bf slidi bglli holest #7 opr nexge t60 and0 £1lush Width |the tithexrrount of
sliding of the jaws 50 in and out of the carriage is the neans by which the
jaws are surface 15 of the body 10, the latching balls 46 are

S o forced to extend past the inner surface of the
peripherél-wall of the carriage 40;"Only'tﬁe latching
ball'groové"58:c§n fit between the prqtruding latching

10 . . -balls 46. The latching ball groové'SS cannot slide
past the-prottuding'latchihg'balls.46*be¢ause-of the
thicker portion of the jaws 50 just above the latching

 ball groove 58. Consequently, the jaws 50 cannot
slide out of the carriage 40 when the latchng balls 46

15 are forced into the latching ba11 groove 58.

All the”méans which prevent the jaws 50 froﬁ sliding
'complete;Y'out of'the carriage 40 alléw-the jaws 50 a

fod limited amount of sliding within fhé'carriage 40.

26 That limited amount of sliding of the jaws 50 in and -

4 _ out of the carriage is the'means'by'which the.jaws are
closed and allowed to open. When the jaws have slid
partially’oﬁt'of'thefcarfiage, és.in Figure 2, the
jéw5-50'are biased open by the plungér means 60. When |

25 '~ a stud is.insertéd into the jaws 50, the stud pushes



closed and allowed to open. Wen the jaws have slid partially out of the -
carriage, .as in Figure 2, the jaws 50, are biased open by the plunger means
60. fgien 25 a stud is inserted into the jaws 50, the stud pushes .- -
12 e jaws 50 up into the carriage 40 which brings the closing Iip-§§hon
the Taws 50 into engagénent with the tapered surface 49 on the carriag® 40.
Engagenment of the closing lips 59 &&d-the tapered surface 49 causes 5
the lower half of the jaws 50 to come closer and closer together as the
jaws 50 are sithe {iawscP0 R inkentheupgarniagend Oc ¥hichydrimasmithe final I'y
the jaws are closed firmy onto the stud which prevents the closing |ips 59
from sliding hP3iRInEIP P2 20Ri KRe Jaws 50 ipter epgagement aith this

e Stﬂg' The insertion of the

(o]

happens, the jaws 50_are fully, closed onto th )
~stud into the F3RRTed SPEEACS ﬁé-s"PhEhEaFPF&QégEO s[Engagement 9% body

10,2920t i Sramand LR 56, MRS, Eh0" BRoHERE, Boes R 4Tl 05,
705 o 20 Rhed0SuPEor DA L 65, LA bR 4° (0

~ closer together as the jaws 50'areﬁs;idﬂfurthen'and

further up into the carriage 40vﬁntill:inaliy_the.jaws'

are closed firmly ohtb-the stud which prevents ;he-;f

closing lips 59 from sliding.any_fu:ther_np-against : o~

10 . tapered surface 49.  Once this happens, the jaws 50

. are fully'closed-onto'the:stud;

The ihsertion of the stud into the jawé_so glso,ﬁorces
the carriagé 40 to slide up in the body 10 against the

15 bottom of the driven head 30. dnce-the-car:iage-is
slid up.into-the body 10, the latching béll.holes.47
are adjacent to the inner surface 15 of the bpdy,_

which fbrces.the'latching.balls:46-to prqtrudé-past

the inner surface of the pefipheral wall of the : "{

20 carriage 40 and into the latching ball groqvef58. 
Sincefthe.latching.ball.groove.sa is.biidged-at_ssa,
the jaws can only rotate in the carriage 40 until the
latching-balls 46 are abutted with the side of the

bridges 58A. Thus, when the stud is being spun into

"



Lo

20 . carrlage 40 and jnto the Iatchlng bal | grbove 58. Since the

Iatchlng bal | groove 58 is bridged at 58A, the jaws can

only rotate int N
carriage 40 until the latching balls 46 are abutted with the side of thg

bri dgesw58A. Thus, when the stud is bei ng spun into

- 13 - the

- wor kpi ece, the stud cannot force the jaws 50 to spin around in the carriage

40. Power and motion is inparted §g the stud driver. 5

t hrough the

driven head 30. The driven head 30 is rotatably held into the body 10 by

the col | ar 20th¥iﬁaﬁﬁﬁﬁa@emﬂthetbtuhi@éﬁhdﬁWﬂdkbé“ﬁhéiP
. the bottomof the driven head 30 is the slot 34 perpen

awnadB 0o Through

cular to the axis

of the drivenspéadard@ndl@n the Carrimgel 404 slidably but non-rotatably

engages with the post 41 on-the top of the carriage 40.

The slot 34 and

post 41 engagenent allows the carriage 40 to slide up and down within body
10 but still be rotatably coupled with the. driven head 30. The top 15
end 31 of thePdwereanicadtion isatimparded dosdhe dtiud drimams, such as a

drill press, which inparts reciprocal and rotary notion

to the stud driver.

The c®l | ar 2oth§p§9htn&eddru@#nhés@dséq-n The erp head 30 is

'_ rotatably held into the body 10 by the collar 20 by
engaging with ‘the. lxp 33 on the driven head 30.

Through the bottom of the driven head 30 is the slot

"34 perpendicular to the axis: of the driven head 30.

10 This slot 34 slidably_but ncn-rotatab1y engages.with_

the post 41 on the top of the carriage 40.

The slot

34 and ﬁost'41 engagement allows the carriage 40 to

slide up and down within body 10 but still be

rotatably coupled with the driven head 30.

The top

15 end 31 of the driven head 30 is attached to some

driving means,.such as a drill press, which imparts

reciprocal and rotary motion to the stud driver.

20 -

- 25

The collar 20 holds ﬁhe driven head 30 in the body 10.
The collar 20 screws on to the top end of the body 10.
The collar_zo:engagés with lip 33 and;bearing surface
35 on the driven head 30. The collar 20 holds the
driven head 30 coaxial to the body by the engagement

of thé_beating surface 35 and a similar bearing

- surface on the inside of the coilar.



The

collar 20 screws on to the top end of the body 10. The coll ar

20-ep@ages with lip 33 and bearing surface 35 on the driven head 30. The -
-coII PQ. hol ds the driven head 30 coaxial to the body by the engagenent'of
t he ! .rlng surface 35 and a simlar bearing 25 - surface on the ingi

- of the collar. - 14 - Planar surfaces 32 have been cut out of the uﬁﬁer

cylindrical

tighten the driven head 30 onto

has been 5

' lindrical. { f th | 20
to al so provfp&@“:fcm O%%ﬁesa #ﬁ%t‘g[%&%ﬁ’bﬁ?éhgﬁh "S’Er Bsggpo?st oﬁt got hgr body

- agai nst

- 10. Coll et

t he

20 from bein

. optional

stu

surface of the drlveqhgead 30 so that a wench can be used to
t driving neans. A sinmi'lar planar suface

%&ﬁ}?%&lﬂ@&qf&‘% UE L84 8 (4608 3k bl SREES ar

as a |ng nmec am

%T%?g%fup and a gnlng ﬁgi 3‘§§c§ggﬂghgﬁﬁqﬁopgs Phe stUd

unti | the sthd adfphify Weid o0 Asinilal pRahle batace FAG B PI ok-up

and allgnlng nmeans

‘the paws 50 et e ide aié%a@efoaﬂﬁaaﬁémtaerta&@ of the’ collar

10

15

20

25

I gns t prior to ItS |nsert|on |nto

20=to-also provxde-a-grlp for a wrench_to_tightenlthe.-

collar 20 onto the body 10. ' Collet 80 has a planar e
surface for a wrench and is tightened up iéaiﬂétithé'. |
collar 20 .as é locking mechanismﬂto preVeﬁt“fhe'¢oilat o O

20 from belng shaken loose durxng operatlon of the"

. stud dtxver.

The optional stud pick-up ‘and aligningfmeansz70 picks_

up and holds the stud until the stud is to be inserted

" into the jaws. The stud pickﬁup'éndfaligning means 70

initially aligns the stud ptiot:to its_insettidn'into

the jaws 50 so that the stud is coaxial with the jaws

[
The bottom of the stud pick-up and aligning means 70 has
an.inéertedftable-top:section'74 having four holes 75 | -

symmetrically disposed about its side, each of which
holds one of a plurality of pins 73. ‘The pins 73 each
have a head 76 which prevents them from sliding

through the holes 75. The pins 73 are biased inwards



50--20 ° The bottom af the stud pfck-up and-al i gning neans 70 has an
inverted table top section 74 having four holes 75 symetrically dis [+ 3
~about*its side, each of which holds one of a plurality of pins 73.»é§§;ﬁ .

pi ns {3:each have a head 76 which prevents themfromsliding 25 -
t hrough the holes 75. The pins 7§5are bi ased i nwards towards the axis
- of stud pick-up and aligning means270 by a resilient O-ring 72. The pins 73

Tt A M L Lt
[ t t
i SR S .sgﬁzsag%gﬂes% WS
h .
R0 5 AP e, BB S0 SRR LT

stud pick-up apgyaki g BB”SOE&%E‘. n/%helld guaetmw:@se the g{a” eraﬁ]'é?%lscrew

holes 48 in the carriage 4 protrude out fromt of
the cgrriage ?QwsTQG se&néc w& 78 A0° nbts Tkl v Ycdip f@:{l ! Onto X frer

the 15 ud pick-up and aligning nmeans 70 has beén e end
.of - the Carrlaﬁﬁuéoalfbﬁ %h@tsikda%Q %ihd%ﬁ@ﬁ%t and rotate in the
pxne 73.. The stud p;ck-up and aligning means 70 is
held dnto-the carriage 40 by two.diametrieally opposed
set screws 78 whicb are enclosed by corresponding 
10 slots 71 in the.pe:ipheral wall.of the stud pick-up
and aligning:meaﬁs_70.' The‘set screws 78 are set in
set.screw holes 48 in the cerriage 40 and pfotrude out
from the pe:ipheral.wail of the carriege 40. The set
- screws ia are inserted'in the carriage.CO after the
s = stud_pick-up_end.aligning means 70 hes been'siid.onto
the end'ot'the_ca::iage 40. The slot 71 and set screw
arrangement permits the stud pick-np and_aligning
means 70 eo s;ide up and.down a.limited distanée
o R relative to the_ca;riage 40. - |
In operetion, the essembled.stud-driver-is attached by
| the driven head 30 to the d:1v1ng means. In.the
beginnlng of the sequence {as shown in Flgure 2), the
jaws 50 are open and partially out of the-carrlage 40

25 ‘which has slid down away from the driven head 30 in



ar r angenent pern1ts the stud pi ck-up and allgnlng means 70 to- sllde up and;.u

dbmn/a limted distance relative to the carriage 40. 20.1n operation,. the -
asset stud driver is attached by the driven head 30 to the dr|V|ng
_means n the beginning of the sequence (as shown in Flgure 2), the |

50 are~Open and. partially out of the carriage 40 25 . whi ch has S|Id

- down away fromthe driven head 301§ n- - 16 - the body 10 to rest.on t he
carriage |edge 14 in the body 10. When the stud driver has 'the optlonal
stud pi ck- up il BYGPLOkGEAESE 76n the carfiagei Medyecdd iim dheie stud:
driver, by first passing through the 5 . . stud.pick-up and. allgnlng :
means 70 whibdayi Xks UWhémetse ustadddndvds has thedspltn.blnlalt seuwd ud is to
be inserted into the jaws. Usually the stud is held in the stud pick-up
and -al i gni ng picckrap Candit alighingtmeans B0oughe stud dsntimsertiedh. t he _
t hreaded stud hole., 10 - at which time the -stud is pushed up-into the
jaws as -the sknikb mb& Mn@tiﬂregm by finst pessingnshriomady khecoaxial to

~ the open jaws 50. As-the stud is further inserted into the stud drlver

the &nd of trg;qﬁtpnck—up and allgnlng means 70, wh;ch pzcks up the:

' stud . and holds the. studs unt11 the stud is to be |
inserted 1nto-the.3aws.' Usually the ‘stud is held in_'
the stud'pick-ﬁp'and_eligning means 70. until the.studs
is brought.into'épntaet with the]thfeaded;éﬁud‘hele} |

10 at vhich'time'thefstudfis-éuehedrhp infofthe-jaieﬂes
‘the stud'pickéup:aﬁd.aiigning ﬁeane 7dfe1ighsfﬁhef§tud, _
coaxial to'thefdpeﬁ jaws 50. As the-etud-ie'furfﬂer'
inserted into the stud driver, the end of tﬁe'stﬁd}'
abuts the bottom 63 of the plunger meane'so."bﬁeeethee

15 stud overcomes the biasing foree'dffthe helicai spiing
64, the stﬁdHEOtces“the annulue,sz to slide.uﬁ-ihfe
the jawe 50 from the opening groove 53 of the;jeﬁé
into the closing groOve-Sz. Once the annulﬁs 62 of
the plunger means 60 abuts up against the top of the

20 closzng groove 52 of the jaws 50, the upward movement-
of the stud forces the plunger means and Jaws assembly
up into ;he carriage. AS the Jaws 50 sl;de up 1nto
Ehe.cartiage 40, the clos;ng 11ps 59 of the_Jaws_sl1de
againét the tapered inneg'sutface 49 of the carriage

25 40 and fdrce‘the'threaded section 54 df~the jaws'SO to



ahuts the bottom 63 of the plunger neans 60. Once the 15 stud
overcones the biasing force of the helical spring 64, the stud forces
annufe#s 62 to slide up into the jaws.50 fromthe opening groove 53 of d
jaws into the closing groove 52. Once the annulus 62 of .the plunger neans
60 abut’s up against the top of the 20 cl osing groove 52 of the jaws
50, the upward novenent of the'sﬂﬂd‘forces t he plunger means and j aws
assenbly up into the carriage the aws 50 slide up into the_carriage
40, the cIosiE@‘P;ﬁsc 958¢ “ﬂbe FRvand moxpment i9ker surface

49 of the car age,?2 faorc he t hreaded, sect i 4 of the jaws
50 to - H" fFF’Ha wé'll'&s@q % S:t'\fd qu W the stud

Z“ﬁ' of :'t he fciﬁﬁﬁta é'flwgé'tsﬁ%“lﬁ'#de?ﬁe”%ﬁaﬂ% ?rggro%fe/%%“tfiaéhiof s
he body 10k EAUBR, AoAReRE, chd” bk SF, Sl htieh R 20 Do he
i mnergsur f aceyglg! BE AGARE2h g@emfaf 10%1@%%%@@1&;&%&?

Iatchlng groove
« inner surface 15 of - the body 10 and causxng the .

latching balls 46 to protrude 1nwards.past the inner
surface.of.the peripheral wall of ?he carriage 40 and
into the latching.grqove 58 of the jawé 50; |

10 . |
When the stud driver first starts rotating the stud
dowﬁ-into the workpiece, the stud resists being
screwed into the workpiece énd'rqtates in the threaded
section 54 of the jaws 50. However, as the stud

15 rotates in the threaded section 54, it éérews.fukther
and further ﬁp into the jaws 50 until it'fihally abuts
the bottom 63 pf the-plunger means 60. The plunger
bottom 63 is prevented from going any further up into

N\ the jaws. 50 by ‘the annulus'sz,lwhich is abutted up

¢ 20 ;gainst the top of the closinglgroové 52. Once the

stud'is-uﬁ'against the bottom 63;=the-studiis |

prevented from rotéting any further'up in;o the jaws

50. At.that pbint, the stud will then_cause the_jéws

50 to rotate within the cylinder 40_bu£ the jaws can

25 only rotate through a limited arc since the latching



‘i@{ stud driver -first starts rotatlng the stud down into the .
dS-e, the stud resists bei ng screwed into t he wor kpi ece and rotates in
‘5£aded section 54 of the jaws 50. However, as the stud ‘15 o~

rotated. in the threaded section 54, it screws further and further up inte

the jaws 50 until it finally abuts the bottom 63 of the plunger neans

. The plunger bottom 63 is preventeggfLom going any further up into the jaws

50 by the annulus 62, which.is abutted up- 20 agai nst the top of the

closing groovgrgéve $8Cent WEishU€heeS 1R chdgHalllhe didifae 685 the stud is
prevented fromrotating any further up into the jaws 50. At that point, the

stud will thepreage@ hBesBaws Dhceo thet stadiildistdpped damler 40 but the
j aws can 25 only rotate through a limted arc since the |atching -

18 - groove 5Potatihgclint khel Jawsi 50 byt Iti!e4®ﬂur£§£n bHdktaigesB aand8A. Once
the stud is stopped fromrotating in the jaws 50 by the plunger bottom 63 .
~and the j aws theajawss50ppce Bmompedtékmmgnataﬁxngxﬁnlthpaéhrr1age40 by
the latching balls 46 binding against the bridges 58A -the' stud is forced"
to rdiate dowhli byotheelatchingcballs 46 blndlng aga;nst the .
bridges. SBA, ‘the’ stud is forced to rotate down into

the workpzece..

After the-étud is fuiiy insérted into thejéorkpiéée, .

10 the stud driver, which is still grasping the sﬁud, is
‘pulled up away from the stud. The stud pulls the
carriage 40 down away from the drivén-heéd'3b_aﬁd“into
the body, which brings the latching,ball'hdléé_&?'in

~ the carriage 40 adjacent the latgef'diaméter inner .

15 surface Islof the body 10 and allows the latching
‘balls 46 to come out away from the jaws 50 in the'_
latching ball holes 47. Once the latching balls 46
have moved outwards in the ﬁallsof the carriage 40 out
of the latching ball groove 58, the jaws 50 can be

20 pulled by the stud down out:of'the_catiiaéé.io'uhtil:.
the cibsing-lips-ss“are diSengaged £rom theqﬁapereaf'
surface 49 of the carriage 40, which allows the
plunger meanszso_to bias'open-the'jaws.SO'and:allbﬁ

the stud to become disengaged from the stud driver,

3

&



After ‘the stud is fully .inserted into the workpiece, 10 the stud .
driver, which is still grasping the .stud, is pulled up away fromthe stud.
The .6t%Ud pulls the carriage 40 down away fromthe driven head 30 and |i

t he Qg%y, whi ch brings the latchi ball holes 47 in the carriage 40

adj acent the |arger dianmeter inner” 15 surface 16 of the body 10 and

at ohi ng bal R Sonid e sp e C3Er SKloB"RY, RRSYIR, Y Mhid LV 0c i1

the wall of t C j s of the latching ball groove 58, the jaws 50
thtel e LA

can be 20 ud down out of the carriage 40 until the
closing lips 59 are disengaged fromthe tapered surface 49 of the carriage

the stud to BRLERERGEL 4, Rade e quh SerppRaing Fetent. Applications
| eti t ' fo,i [ t [ th i :

Ref br ence i s NG SHOSIBc BUORIT, st iIA vitldh owereoaiVadag: oo

8409179 .and Q@QQ@%%\@E& ‘Hﬁﬂfféja&‘én.of the present application..



- 20 - CLAI M5 1. A stud driving device conprising: 5 ;
j ' hol | ow body; a rotatably éggréggLELQQaLLy~d%%Ven head, said
being partially inside of ody; drical carriage -
e

N

cylln,. cal
driv %Qp ad
with ®iperipheral wall, said carriage b

body, said carriage being rotatably dri @ f\\“&“ﬂ\\‘\i

plurality of

gri ppi ng neans.
to define a substantlally cylindrical

‘kl de of. sai
n-head; a .
jaws encl osed by. sak@ earr $ai 8 Jams havi ng. stud

di aneter as the inside dianeter of the peripheral wall of said carri
- means to open and cl ose said janwEL&IM8 stud; 20 a

~plurality of

| atching balls held in the peripheral wall of said carriage in

contact with the jaws and the inner peripheral surface of said body,
| at chi ng bal | s ext endi ng past. the |n5|de surface of said perlpheral
_sald carrlage when sald

10

15

20

1. : A stud driving deViCe-comprising:

-a cyl;ndrlcal hollow body,

la rotatably and reciprocally driven head,
'said driven head being partially ins;de of sald body,

a cyllndrlcal carrlage with a pertpheral-.
wall, said carriage being partiaily inside of said
body, said‘cér:iage being ratafably driven by said.
driven head; | :

| a plurality of jaws enclosed by

said-carriage; said jaws héving stud gripping méans,
said'plurality of jaﬁs being.a:fanged'together so as
to define a substantially. cyllndrlcal shape of
substantially the same dzameter as the 1ns;de diameter
of the peripheral wall of said carrzage,

means to open and close said jaﬁs on a
stud; : B

a plurality of latching balls held in the
periphergl wall-df said carriage in contact with'thg

jaws and the inner peripheral surface of said body,

said latching ballé extending past the inside surface

of said peripheral wall of said carriage when said

said plurality of jaws belng arranged together so as 15
shape of substantially the sane '

age;

sai d
wal |

of

"y

T

L]



'the

i npr ovenent conprising a cut on a si de of each of sald sal I ng
adjacert a5 - simlar cut on another” "Ih lﬂ“)al r
defini'ng a groove between said Jams for hold atchlng S;

each gmbove being of a size-so that, mhen one of said'la chlng-balls IS
located within said groove, the ra aIIy out er nost portlon of 10

said ball -is | t sQr y p of the
hol | ow body. 283%Egga 1% a?.w"i‘l&tglngwdﬁ%"{gfes% BCQ:e!RJasét cl al rreq% %a%ﬁd wher ei n.
sai d grooves a5§d§ubstant|ally V-shaped in 15 : transverse

Cross-section A stud driver substantially as herein- before

described with reference tQheam§§¥5¢am§Ht|dbm§gggfﬁ§xu¢5mw|@g grawnngs

- 21~ carriage is abuttlng agalnst the dn

side of each of said Jaws,-sazd cut being adjacent a
5 51m11ar cut on another -of said Jaws, said palr of cuts
| deflnlng a.groove between said jaws for holding one of
sald_latchlng-balls, each groove be;ng_of a size so
M | thet, when one of said latohihg.bells is located
within said'éroove, the radially outermost portion of
/- 10 said ball is located.at or radiallf'inwardly'of the

inner periphery of the hollow body.

2. - A stud driving device-as.claimed in Claim
1 wherein said grooves are substantially V-shaped in

15 transverse cross-section.

3. A stud driver substahtially-as herein-
before described with reference to, and as shown in,

W, _ ehe accompanying drawings;




