AUTOVATI C STUD DRI VER 5 BACKGROUND OF THE | NVENTI ON Thi s appllcat|0n>

t oget her mnth our co-pendi ng Patent Applications Nos. 8409178 and 8409180
was divided out of our earlier Patent-Application No. 8107870. 10*In i
prior arf, automatic stud drivers have been conplicated devices in which a
set of Jams were clanped onto the stud and then, while the jaws firmy and
non- rotatably hol d the stud, the st#d_was |nserted 15 into the
wor kpi ece. "Once. ..the stud was fully inserted in the workpiece, the stud
~driver autonatlcally rel eased the stud fromthe jaws and mlzaﬁigggsgftud
‘driver~to be pulled away fromthe stud. 20 U.S.. Patent ' 639
to Ly@gh di scl oses a stud agirbfihrier spubopRieRl | Y i nserting studs. The
stud setter disclosed in LyRch 639 15 a very conpl i cated devi ce conpri sing
numer ous concentric cyllnders numerous netal balls withi'n the cylinders,
and a set 2- of jaws in the mddle of all of the cylinders. Each of the
balls . within the concentric cylinders lies . ' '

x)

BACKGROUND OF THE INVENTION

7

ng o This application together with our cofpénding Patent

Applications Nos. 8409178.and:8409180 was divided ou£

of our earlier Patent épplication No. 8107870.

10 o | |
In the_priot-art, aut§matié.stud drivers have been
compllcated devices in- whlch a set of jaws were -
clamped onto the. stud and then, whlle the Jaws flrmly
and non—:otatab;y hold the stud, the stud was inserted

15 | into the workpiece. 'Oncevthe stud was fully iﬁserted
in the'woikpiece, the stud drivei-automatidally
released the stud from the jaws and allowed the stud'

driver to be pulled away from the stud.

«i

20 U;S,:Patent'Noa 2,743,639fto;Lyn¢h discloses a-stud

af

setter for automaticallysinserting'studs.-'The-stud
- setter disclosed in Lynch"639 is a very complicated
device'comprising'numerous concentric cylinders,

numerous metal balls within the cylinders, and a set



within holes in one of the cylinders and slide in and out of grooves in the
ot her eyl inders and grooves in the jaws.. The various grooves in the
cylinders and jaws caused the nanufacture and assenbly of the stud. setter
to befextrenely difficult. OBJECTS OF THE | NVENTION 10 - The pri nci pal
.opj ects of the present. invention are to prOV|de an autonmatic stud setter
4fhi ch can be easily and qU|ckIy senbled with a mniml nunber of tools,
which is easier to manufacture th&n prior automatic stud setters, and mhlch

s of smaller pugium guighdgiddie or §ATEECEnd Nap BhdSFs AUlERER  C Stud

setters for Ug N Work areas ere ger prior automatic stud setters.

- could not be giitj éesalgglﬁftpﬁca,mmmm A6 20ies | Figurad

is a perspect|ve VI ew 0 e stud driver; Figure is a partially cut a
view along-1i gecAiA R61EEJURCoRe 8PUthe EVUiRGe2stardj slbdet be phdingi ng
means, and the top of the carriage are not cut away; Figure 3 is an
exploded Vi ewo@t bbeggbudedr ieth@5other dylimders ahdggreoveshbms one hal f
of a cross-sectional view of the body along the line CC of Figure 3; and
5 the- Jaws.; The various grooves in the cylinders and-

y

jaws caused the manufacture and . assembly of the stud

-setter to be extremely dlfflcult.

OBJECTS OF THE INVENTION

10 The principal objects of the present invention are to
‘provide an automatic stud setter which can be easily
and.quickly-aesembled with a minimal number of tools,
which.is.easier to manufacture_thau.prior automatic
-stud settere;'and which.is of smaller makiﬁum outside -

15 "diameter than §rior automatic-studusetters;for use in
work_ereas.where larger prior autoﬁatic stud setters

could not be utilized.

BRIEF DESCRIPTION OF THE DRAWINGS -
20 = Figure 1 is a perspective view of the etududriver;
Figure 2. is a-partially,cutaaweyﬁviewlaIOng~line.A—A'
of Figure 1, and in FigurePZ;the;jews, the plunging
means,_and"the top of the carriage are not cut away;
Figure 3 is an exploded view of the'stud driver

25 driver;

g



Figure 5 is a cross-sectional view along line B-B of Fi-gure 2.. 5 DETAI LED
,DESCRIPIbCN OF THE | NVENTI ON The automatic stud driver according to the .
‘present - i‘nvention conprises a body 1-0; a collar 20; a driven hedd 30; a
carriage 40; two sets of balls in the. 10 carriage (four retaining
balls 44 and two latching balls 46); a set of jaws 50; a plunger 60; and a
st ud- pi ck-up and aligning neans 70_ és_shomn in Figure 2, the assenbled
stud driver has three concentric cylinders; the body 10, the .carriage 40
which is 15 ;NS de ,t d 0, ,aRd ih L¥en I Qet he .
body 18. The dri€é%§ﬁ%aé gg?%%dxpéehgg?rfggg_ggbggesgggg?gglﬁkiggeagf t he
body 3Q,by the cehleahodd aMnghthel €WRe28-c of PHEArEhg;exhgrior threads of
the body 10.. The driven head 30 and the carriage 40 are prevented from
sliding through Ipaduirk0sbyst e chosd-sedgtohdlanderhalongr iage Bedgesld both
.on-the body 10 (Figure 4). The carriage |ledge 14 is far enough down into
‘body 10 so as torgure 2.allow the carriage 40 a limted. range of sliding
-4- : : ' : : :
g 5

-~
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DETAILED DESCRIPTION OF THE INVENTION

The automatic stud driver according to the present

s

'gg- - invention comprises a body 10; a-collar 20; a dtiven

head 30; a.carriégev40; iwo sets of-balls~in_the

10 cérriage (four retaining balls 44.andﬂtwo.latching
balls 46); a set of jaws:SO; é plungér 60; and a stud

: pick;up and aligning means 70. As sﬁown in Figure 2;

the'assembled stud driVet has th;ée concentric |
cylindérs;fﬁhe body 10, ﬁhe'carfiagef40 thch is .

15 ihsidg the body'lo,.and the dri&én head 30 also in the.
body 10. - -

The driven head 30 and the carriage 40 are secured

inside of the body 10 by the_col1a£ 20, which screws

L

20 onto the exterior threads of the body 10. The driven .

head 30 and the-cartiage-40 aré-prevented from sliding

w?

through body 10 by_the.head'ledge 12 and the carriage
ledge 14 both on the body 10 (Figure 4). The carriage
ledge 14 is'far.enough_downfinto-bbdyi10-so as to

25 . allow the carriage 40 a limited range of sliding




bet ween the bottom of the driven head 30 and the carriage | edge 14. In

oper atton, the driven head 30 is attached to a 5 driving neans. The
drivi'ng means. supplies:rotary and reciproecal notion to the stud drivef.
Tha @iiven he-ad 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 stif

allow the carriage 40 to 10 . illde i n the body 10.. The carriage 40 is -
the envel ope for the assenbly of [faws 50. The jaws 50 grip the stud by a

grooved threagded,agq! 10 BArebasGe! Rhe2dp 1 UBhCliebBOs6 Ghal 1S . ST uoS

The jaws 50 are -assenb unger mnmeans formng a cyllndrlcal
shape which 'éa??tg Eoggh?grlhy t he hollom/|n5|de surface of the carri
40 (Figure 2). e I's fornmed by the grooved t hreaded section 54 in fhe
bottom of the. 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 donvepebatibagntheedtliyeni hphdf Bédisnathachedseat ai nvention by _
. 25 the novel body, carriage, jaws, and stud pick-up and -5- - '
5 driving means. The driving means.supplles rotary . and
rec1procal motion to the- stud dtiver. The“driven'head_;
30 is also coupled to the carriage 40 so as to.
transfer the_power and motion of the driving means'to . g)
the carriage 40 bdt still allow theecarriage'40_to-

10 . slide in the body 10..

The carrlage 40 is the envelope for the assembly of
-Jaws 50.. The jaws 50 grip the stud by a grooved
. threaded section 54 whose threads match those of the
15 r' -JStuds. Thefjawslso-are'assembied about.the plunger_
ﬁeans 60 forming a cylindrical shape which is held
together by the ﬂollow inside surface of the carriage
40 (Pigure é) A hole is formed by the grooved
threaded section 54 in the bottom of the assembly -of
20 jawsfso.- It is into this hole that the stud is
1nserted to ‘be grasped. by the jaws 50..
The assembly and disassembly of the stud'driver_has
been greatly simplified iﬂ the present invention by

25 the novel body, carriage, jaws, and stud pick=-up and




- alignlhg nmeans.. The jaws 50 are held around the plunger means 60 anhd then
|nserted/rnto t he carriage 40. Then the retaining balls 44 and the

~_latching balls 46 are placed into the retaining ball holes 45 5 -and

%

| at chi-ng%bal I holes 47 in the carriage 40. Before the carriage 40 is _
dropped into the body 60, either the jaws 50 nust be closed to |line up the

- ] atching ball groove 58 with the Iagchlng ball holes 47 or, the -
~dianetrically opposed cuts 57 in the side of. the jaws 10 50 whi ch fornt

grooves between A1y d My insh STUSITHRE jlawded oupre he1gharbanaghicae hol es 47,
SO as~.to provide a recess between the jaws 50 for the latching balls 46 as

theyysl i de past gihsgut fkemsl%00mnidheheadynket tadd ialtbowheheacaiagage 40 to
- slide into the body 10. The 15 groaves forned by the co-operating
- cuts 57 preferablt. hahern thed stesratindlnigy beldisagdd andoshesdattichingOnce t he
carriage 40 is in the body 10, the driven head 30 is slid.into the body 10
'so that the postbaflsoré& me:atlracagle ingos tihge & eitatia inge beldt hedesn4bhe
~driven head 20 30.  The callar.20 is then slid over the driven head 30
‘and scréned ont G akshingy baddg hodesc @i dn dde( cagaiage) 40s + PEECERed up
- against the collar 20 to, Iock the collar 20-on the bod 60 to . conplete the
assenbl ¥ of the "stt%cFﬁfrq‘tP&e 40rHe S5opRedg i “c,té’ntlS‘G body 60, either .

- : - the jaws 50 must be closed to llne up - the latchlng

| | ball groove 58 w1thpthe latching ball holes 47 or, the
diametrieally opposed.cots 57 in the'side.of.the jaws

10 ~:50 which form gioovee betWeen_the.two.jaws must be
lined up ﬁith.the latching.holes.4j,’so as to provide
e-recees-betﬁeen_the jaws 50 for the latching balls 46
_as-they-slide-past the eg;facesls on the-bbdy“lb ahd
allow the carrlage 40 to slide. into the body 10 ‘The

'15 grooves formed by the co—operatlng cuts 57 preferably
have a substantially V-shaped-cross-sectlon.;.Once the
carriage 40 is in the body 10, the driven head 30 is
s1id into the body 10 so that the post 41 on the

caf:iage 40 slides into the slot 34 in the driven head

¥»

20 30. The collar.20 is then slid over the driven head

30:ahd-sereweduont0~the.body.lD, and the collet 80 .

Fal

(Figure 1) is'tightened'up'against.the collar: 20 to.
“lock the collar 20 on the body 60 to complete the

assembly.of the:stud driver._ The collet 81 can be




6 utilized to secure accessories, such as a dust cover or a trip gauge, to .
the toet Optionally, the stud pICk up and aligning neans 70 may 5 be
sliy onto the end of the- carriage 40, ‘the-slots 71 in the stud pick-up and
eﬂi@@%ﬁg means are aligned with the set screw holes 48 in the carriage -

40 d the set screws 78 are inserted into t he carriage 40. 10 To

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

the jaws 50 neggil0z6@ €bO0securdi sbcessivi (€5, asséhidas 0a h@ust Nee¥éed into
- the jaws. 15 The assenbly and di sassenbly of the stud driver requires only

a stud, a hex endamteﬁphgéuge;h’eos&hestme]zvs 78 if the optional stud pi ckwp
and allgnlng means 70 is utilized, and a set of wenches for the 20 -
collar 20, collet 80 and optional collet 81, and driven head 30. The
;advantages of such a sinple to assenble stud driver are enornous in. savi ng
tinme in nalnta@EFh@nﬁthstE@ed$FW%rPl°k'uP and aligning means 70 may

5 - -be Slld onto. the end of the. carrlage 40, the slots 71
in the-stud:plck—up and~a119n1ng;means.are:al;gneds
with the set screw holes 48 in the carriage 40,.and .

the set screws 78 are inserted into the carriage 40.

10 Z.To disassemble thé stud driver, the reverse process isrr'“'
| used. .fo remove the jaws 50 from the carriage 40uohCe
the éarriage 40 is out-of.the body-lo, the-jaws 50
need to be closed which requires a stud, to be. 1nserted
‘into the Jaws.-
The assembly and diséssémbly-of the stud driver
frequlres only a stud, a hex end wrench for the.'set _
screws 78 1f the optlonal stud ‘pick-up and aligning N
means 70 is utlllzed,~and a set of wrenches-ﬁqr the }
20 . collar 20, collet 80 and optional collet 81, and
‘driven.head 30. _The:advantages-of“such,a-simple to
assémblg*stud.drivérsare.enormous.in;saving_time in

maintaining the stud driver.




ST

In the stud setter, the means to grip the stud are the jaws 50.
i nsi de, ptanar surface of each jaw 50 is a semcircul ar groove 51 eggendlng
" the Iength of the jaw. The |ower section of the groove 51 is 5

the threaded section 54 of the jaws 50 can grip the st

On the

‘threadeg,to match the threads on the stud. Thus, when the Jams are closed
. onto the stud
‘Wit hout danaglng any of ;the threads,on the stud. 10

ud

Fitted into the

- upper section of the groove 51 abové the threaded section 54 is the pIungef
“means 60.

The pirvot cylinder 65 is s y nmounted on

Th h h 50 b
a pi vot cyI|n3e?huggsrsgﬁan§eégeks Bt ‘né2nk Eog?eg%bfﬁé Stud réaﬁﬁe y

threaded shaft §awaf sohe phueser id8ide- plaﬁaQSsuziheeprOéaeulja@esd65 fits

“in pivot grooveS 55 of the jaws 50.

The pivot grooves 55 are perpendicu-

ar to the | engthg aesgmieiectlar JhoopkusyeextendsngOthe asengtheof oner
- portion of the jaws 50 outwards ‘to allow the jaws to-slide over the stud.

- The jaws 50 aretBeOjaw. omhaemobyraaeahhuhuef62hengrhevelﬁhgbs means 60
which s biased towards the opening groove 53 of the groove 51 in the jaws

¥arger

-
\'

o

[i}

10

15

20

- 25

section 54 of the jaws 50.can grip the stud without

damaglng any of the threads on the stud.

Fitted into the upper section of the groove 51 above
the threaded section 54 is theupluhger means 60.  The

plunger means 60-is-held in the groove 51 of the jaws

50 by a plvot cylinder 65. The pivot cylinder 65 is

'slldably mounted on a threaded shaft 66 of the plunger

f:and awap from t lshreldedngogmebel She Shneedshenctbsuagu@roowbusz vhen a
' radi us than does the annulus 62, the jaws can be cl osed while 25
annulus 62 is |ﬁhﬁhéaUFoéFﬁgcéP§8§e°BE°bEbesﬁhéé t fae threaded -

means. ' The pivot cylinder 65 fits in pivot grooves 555

of the jaws 50. The pivot-groovee 55 are perpendicu-

ar'to'the-lengthwiselgroove'51;* The plunger means.ﬁb

' biases the lower portion of the jaws 50 outwards to

allow the jaws to slide over .the stud. The jaws 50 are

is biased towards the-opening-groove-ss of the groove

51 in the jaws and ‘away from the closing groove 52.

'Since the closing groove 52 has a larger radius than

‘does the annuiu5'62,'the jawe can be closed while

annulus 62 is in the closing groove 52 but since the

opened by an annulus 62uoﬁ'the plunger means 60 which -



~annul us 62 is biased towards the opening groove .53, which has a snaller

radi us -than annulus 62,. the lower section of the jaws are forced apart,

The spreadi ng out of t he j aws 50 di sengages the threaded section 54 5

- fromg{ye stud and thus rel eases the stud..The | ower section of t he annul us

- 62 is tapered inward.so as. to allow the annul us 62 to’ snoot hly slide from
the cl osing groove 52 to the openigg-groove 53. 10 ~ The annul us 62

along with the entire lower half of the plunger neans 60 is biased downward = -

in the jaws 50anhaeduds 62hdsopdaised goeards5Rhkyopehehpcgkospei 83, 64. The
hel'i.cal spring 64 pushes up against the .pivot cylinder 65, which is _
slidably nount s#ien has ehissaddérisadius shantaaeulu$h62p|vbe tgwender 684

~ is prevented fromsliding off the threaded shaft 66 by the hex end head on
“the threaded sisgcties. °fhéhBoﬂFU#1GseoﬁOFﬁ@dpP@ﬁgér néaﬁssvgeéﬁﬂéﬁds into
the threaded section 54 of the tud is inserted. intg the jaws
20 - 50, th@“@n&fthFhéa?Fuébpag§§€§a€ﬁsa§§Fn§PrFﬁ@eﬂo?@&ﬁﬁ@§ gﬁ t he

| by, he b f he pl
Teans 0. | ncl &HoMy P SEARARS G245, ) RARAEEn SPRo SEBoy AT81 LWERe annul us-
62 sldes '”tosteﬁ‘: 1%'n°5'f“%h%r WHR 33913 QPR LRC 1B%ara. s WS b0 ©f ose

onto the stud.
~allow the annulus-62 to smoothly_sllde from the :

closing groo#e 52 to the opening gfoove 53. _' L Q)."

10 The annulus 62. along w1th the entire lower half of the
plunger means 60 is biased downward in the jaws 50
_towards the openlng.groove 53 by-a hellcal sprlng-64¢_

. The helical sprlng 64 pushes up agalnst the pivot
_cylznder 65, whzch is slzdably mounted on the threaded
15 shaft 66. ' The pivot cylinder 65 is prevented.from
- . sliding off the threaded.ahaft 66 by the hex end head
on the threaded shaft 66. The bottom 63 of the
plunger means 60 extends into the threaded section 54
. of the jaws. As the stud is inserted into the jaws

20 .~ 50, the end of the stud presses up against the-botﬁom

| 63 offtheoélungerfmeanSjGO and, by overcoming the.
-biasinglforce, fotcos.the plunger'meansuso, including '

_ the annulus 62, upwards in the groove 51.  The annulus
62lslidea-into the closing groove 52 and allows the

‘25 . jaws to close onto the stud.




'-9- The assenbly of the jaws 50 and the plunger neans 60 is enclsoed in the:

carriage ). The carriage 40 is a hollow cylinder with a closed top end '

42, AIthough the jaws and plunger assenbly can easily be slid into 5

t he carrﬂage once inserted, the jaws 50 cannot unintentionally slide out.

- The three ‘means which prevent the jaws 50 from sliding out of the carriage

are: . the retalnlng balls 44 which rlge i n the peripheral wall of the é_;

~carriage 40, the latching balls 10 46 which al so rldeétn the ' _
eri pheral wal | el azho n roove 4 $ '

-grouﬁd~* Qhe ?%S%ggig ggeoiggﬁeséag$¢ag%g4€funqﬁﬁ groove

43, which forms iscéhﬁhgoﬁﬁr@ﬁnthUEQEEEQ%EhQOaX'fﬁ%fcépflgﬁéri?gfé4g

“around the inside surface of arri age reve hé” open
jaws 50 from slidolgoRuby®intibe Gathi agelége@ytaﬁtéa& £38.2 &l CRobgl

di ametrical |y opposed brldges 58A on the jaws 50. Wien the carriage 40 is’
;in.the body 10, the ﬁaWalandgphah§6r4és§éﬁhfﬁtcéﬂeeaﬁmﬁyfﬁ@nsﬁiddiﬁ@b
~conpl etely out 20 of the body 10, regardl ess of whether the jaws 50

are closéd or notheTherreagemlqgcbaihseﬂﬂed;ethelﬂawm Shecasnopheral wall
B3 . .
unlntentlonally_sllde out. The three means.whlch

7

prevent. the jaws 50 from'sliding.dut of the carriage
s are: the retaining balls 44 which ride in the
| 'fpetipherél wall ofjthé carriage 40, the latching balls
- 10 46 which also ride in the peripheral wall of the
 carriage 40; and a locking groove 43 (Figure 2) around
the inside surféce of-the'carriagel40- -The locking
groove 43, whlch forms a circle’ perpendlcular to th=
axis of the carrlage 40 around the inside surface of
15 -~ the carrlage 40, prevents the open Jaws 50 from
" sliding out.of~the carrlage 40 by actlng as a stop for
diametrically-opposéd éridges 58a on the jaws 50.
When the cgfriage 40 is;in.the.body 10, the retaining

balls 44 prevent the jaws from sliding completely out:

N

20 _ of the body 10, regardless of whether the jaws 50 are

closed or not. -

The retaining balls 44_are held in the peripheral wall
of the carriage 40 in thé retaining ball holes 45. The

- 25 retainihg-balls'44.have a diameter largér,than-the

T e R T e . £ S i e et LS an s s S se ms e



~of the carriage 40 in the retaining ball holes 45. The 25 retaining
‘bal-} have a diameter larger than the = - 10 - thickness of the
;j'peﬁfé wal | of the carriage 40. Thus,. when the carriage 40 is in the
-body - 10 mhlch brings the wall of .the carriage 40 flush with inner' surf-ace
15 of the body 10, the retalnlng balls 44 5 °~  protrude past -the-inside
. sur'face of. the peripheral wall 5 the carriage 40 (Figure 2). The-jaws 50,
“which fit snugly in the carriagé 8 “conpete for space inside the carriage

wieh the ret g Al etdne HaE RN a30GhIENGH! HUC daditagaeagtl Y Ui ch

is thin enough rotru

~the retaini ngpald, g;h%V%h@ SH‘%aF;%t alomlagmalthegbeayel@%hac de. enough-
to allow the jaws '5 limted range of sliding novenént up an down wi n

the carriage. ﬁﬁln oW telhien wiallilS oFaRae, claRe iages 490 £gaBhl&ith inflkikde out of

- the carriage 40 unt|I the bridges .58A-engage with the groove 43 of the - . E
~carriage 40 artirtfate a5 030 than baldyda 0i,ntthet e tadningg®adQsudi | the bottom

- of the Jams 50 are approxiamately flush with the bottom of.the carrlage 40.

20 5 protrude past-the inside surface of the perlpheral
yall of-the-carr1age-40 (Flgure_Z).,_The 3aws~50,
which fit Snugly in the carriage 40, compete for spaée
inside the carriaée with the retaining balls 44. The
only'sectioﬁ'of'the jaws assembly which is thin eﬂough-

10 . to fit between tﬁé protruding retaining balls 44 is
| the tetaining-ball.grobve 56..The ;etainingvball
groove 56 is wide'enough-to allow the jaws 50 a
llmlted range of slldlng movement up and down within
" the carrlage 40,  Within thls.range, the jaws,so can
15 slide out of the carriage 40 until the bridges 583
engaée.with the groo§e 43 of the carriage 40 and the
jaws .50 can slidé-intb_the carriage 40 until the
bottom of the jaws 50 are approxiamately flush with
‘the bottom of the carriage 40.
20 . |
The jaws 50.a;é alsé'heid ﬁithin'the:éarriage-by the52
latchiﬁg balls 46. The latching balls 46 are held in
-the peripheral wall of fhe.carriage 40 in the 1atchih§
‘ball holes 47. As with the retaining balls 44, the

25 - latching balls 46 have a diameter-lérge; than the:

I'ng. bal I s 44 |s."



~The. jaws 50 are also held within the carriage by the | atching balls 46.
~The latching balls 46 are held in the peripheral wall of the carriage 40 |n
‘the latching ball holes 47. As with.-the retaining balls 44, the 25
latchingiball's 46 have a dianmeter |arger than the t hi ckness of -t he
“peripherdl wall of the carriage 40. Thus, when the carriage 40 is slid up
into the body 10 such that the top_ of ;.the carriage 40 is up agakrst the
bottom of the driven head 30 bringi the Latching 5 :ball holes 47

" up next to and f L, d&%%&] gpetﬁéw? ﬁ}ﬂéraafie w1070 d rﬁcﬁb%c%rer]l%g“ phel at chi ng

- bal I s.46 are. force 0 extend pa I nner surfac ral -wal l

of the carriage ffus, Qihdn téle |@ér.‘3§‘ié'§?e bed |31 HrOoMe B3P GRS fite W% the.
protruding |atching 10 ball's 46.” The l|atching ball groove 58 cannot

slide past the psgéy Ughfg tié Chopoidads i Gk ofg tihe dghidgeamgrortion

. of the jaws 50 just above the latching' ball groove 58. Consequently, t he
. jaws 50 cannot .sthelebotitomiof hehe adr ivwge Hdhawsh Britg iafec ot aldch i46g 15
are forced into-the latching ball groove 58. Al the means which prevent
the jaws550 fronball dhoes ohlup alextouto cnd hel wsly widge th@ dldrew t he ] avvs
'-50 alimted anount of sliding within the carriage 40. .
' surface ‘15 of the body 10, the latching balls 46 are
Lo S forced to extend past the inner surface of the
'_i{; . o peripheral wall of the carriage 40. Only the latching
ball grddve 58 can fit-between the protruding latching
10  balls 46. The latching ball groove 58 cannot slide .
past- the protruding latching balls 46 because of the
. thicker portion of the jaws 50 just above the latching
ball groove 58. .Cohsequently, the jaws 50 cannot
" slide out of the'carfiage 40 when éheflatchng-balls'46_

15 ‘are forced into the latching ball groove 58.

Aii the means.whiCh prevent the:jaws 50Ifroﬁ sliding

ébmpieteiy out of the carriage 40 allow the jaws Sd a

limited amount of sliding within the carriage 40. |

= 3' - 20 Thatslimited:amount ofisliding of the jaws'so.in and*

| | '~ out 6f!the carriaée-is the-meahs by:which?the jaﬁs are
clésed'and-allowed t0'open; When the jaws'have slid
partially ouﬁ of the carriage, aé in Figure*z, the
jaws 50 are biased opeh.by.the plunger means 60. When

25 a stud is inserted into the jaws 50, the stud pushes




20 That |imted" anount of'sliding of the jaws 50 in and out of the
carrlage I's the neans by which the jaws are closed and all owed to open.

- \Wen 4he jaws have slid partially out” of the carriage, as in Figure 2, t he
Jams 50 are biased open by the plunger neans 60. Wen 25 ‘a stud is ’
|nserted into the jaws 50, the stud pushes -12- the jaws 50 up into the
!carriage 40 which brings the closik®+4i p 59 on the jaws 50 into engagement
with the tapered surface 49 on the carriage 40. Engagenent of the closing
lips 59 and t Hehe djpred0 NP finw 4heapmsiage 40 whiah |brimgshdite of the
“jaws 50 to come: cl'oser_ and cl oser. together as the jaws 50 are slid further
-and further uFiesngd iR 1% iyl Iaits 15 iindq f‘t‘-’rﬁgﬁ%ﬁs’: it | theed g

flrnty onto the stud whic revents the closin frontslldl g any
further up agaf3Rgred surpa & ot QF hs é}laerrngagge dt‘g‘e t the j aws

?8 al iof?L'rZe ¢ éd%s%r}tq"algl@s 5450 e SR e %%ra'{ﬁc‘ieosédsiﬁé‘%e"ﬁLQel’Sa“B o
bOttt%t?e I at ch| ng r}f‘ﬁa"‘ %% télrge]%}d}é;?eoﬁtq{ot O&Q‘ﬁee | nner sur ;(r:tteoltSttgf.b;)ﬁg
1- quy" . closer together as the jaws 50 are slid further and
| further up 1nto the . carrlage 40 untll flnally the jaws
are closed ilrmlytonto the stud which prevents the
clesing-liﬁs:591ffem_slidin§ any further up egainst
10 - tapered surﬁeee 49. Oﬁce'this happens, the jews_soe

are fully closed onto the stud.

The.inse;tion:of the stud.intO'the jaws 50 also forces
the'cafriage 40 to slide upjin the'body 10 agaihst the
15 bottom 6f the driven head 30. Once the carrlage is
-Slld up into the body 10, the latchlng ball holes 47
are adjacent to the inner surface 15 of-the.body,
which forces the:laﬁching-balls 46 to protrude past _; ‘)
the_inne: surface of the peripheral wall of the . |
20 carriage 40 aéd_ihto.the_latehing ball groove 58.
Stncetthe-latcﬁing ball groove.58 isﬁbridged;at.saA,
the.jaws_can oﬁly rotate in the carriage 40 until the’
latching:bails 46 are abutted with the side of the

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




whi ch forces the Iatchrng balls 46 to protrude ‘past ‘the inner surface of

t he perhpheral wal | of the 20 carriage 40 and into. the |atching bal
groeve 58,7 Si.nce the I atching ball groove 58 i s bridged at 58A, the jaws
can onlyirotate in the carriage 40 until the latching balls 46 are abutted
with the side of the bridges 58A. Thus, when the stud is bei ng spun into
-13- the workpi ece, the stud cannot force the jaws 50 to spin around in H?e
carriage 40. Power and notion is inparted to the stud driver : v

5.
through the dri JH?%? ERAC) atably eld into the
-body %ﬂ by the co %%§ eﬁggb%%gaa 4$ﬁﬁ$:ﬁ%rie3§ 34 JEYE égd58nlhea? 30.
Thr ougtr t he bot I head e sl ot perpendi cul ar to
t he agrrs of theéss(}rrnr \c/gerrédr?gag'd \3%& 10 13&(% Throé slot 34 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
-wi thin body 10 Buserstand mdisiarotiat diiparaedplted tiet i3tule adieen head 30..
~.The top 15 end 31 of the driven head 30 is attached to sone drrvrng
’ means, 5such as thopugh Yivee sk, vt tteadmBdnt s The driven head 30 is

rotatably held into the body 10 by the collar 20 by

s,

engaging with'the lip 33 on the driven head 30.
g!é'_ Through fhe bottom of the driven head 30 is the slot
| 34.perpendicula: to the axis of the dfiﬁen'head 30,
10., This slot 34 slidably but non—totatably'engages with
| the poet 41 on the top of Ehe'carriageeAO; The.slot-
34 and post 41 engagement alloos the'carriage 40 Eo
'_slide:up-and down within body 10 but still be
rotatably coupled with the driven head 30. The top
15 end 31 of the driveh head 30 is attached to some
driving means,.such as a drill pfess,'which imparts

‘reciprocal and rotary motion to the stud driver.

The collar 20 holds the driven head 30" in the body iO.
20 The collar 20 screws on to the top end of the body 10.
: The collar 20 engages with ‘lip 33 ‘and bearing surface
35'on”the'driven head 30. The collar 20 holds the .
driveh head.30'ooaxia1 to tﬁe body by the.engagement
:of'the bearing surface 35 and a similar bearing

25 ':'Sutfaoé'on the inside of"the collar.



- reciprocal

35 on tthe driven head 30..

and rotary notion to the stud driver. The col lar 20 hol ds t he
drlvenaﬁEad 30 in the body 10:. 20
~end of the body -10. The.collar 20 engages-with Iip 33 and bearing Surface

The collar 20 screws on to the top

The collar 20 hol ds the driven head 30° coaxf al

“to the body by the engagenent of the bearing surface 35 and a sinilar’

bearlng 258G

surface on the +rk4 de of the collar. -14- Pl anar

- surfaces 32 have been cut out of the upper cyllndrlcal surface of the

~ driven head 3®lasmwat hetrfacesndd hare Brearsecut out @ erhe heppet ven head 30
onto the driving means. A sinilar
of the outer eylimdrical swrface of the dviver bwad S&Ise Hhaviale a gri Py

for a wench to tighten the collar
pl anar sur f acer ¢8R LR HR NUSHRI F H%‘h"t%’he‘&?’%rﬂ%b‘é?%s}?eﬁﬁé%o??‘&? 20 as a

|'ocki ng mecha

tp t the collar 10 . 20 f haken |
during operatg%?ln%‘f ﬂléeg%{p% ?\/Igo iﬁiﬂeaﬁp?}%'h% %‘f‘étﬁci)b’gl ! S%fgdegl i gg?ﬁg

pl anar suface has been 5 . cut ouf,

20 .onto the body 10. Collet 80 has a~

oo he [analut TR0 EoLER J0eeP i LAl caBt ikl S0l ocke JaPFLE e 15

?he Jams

into

10

15

20

25

ans

20-to also:prov;de a_g:lp_for.a wrench;to-tlghten the-

collar-zo,onto,the'body 10. Collet 80 has a plenar

'Surface for a wrench ahd is tightened up against the

collar 20 as a 1ock1ng mechanlsm to prevent the collar

' 20 from belng shaken loose during operatlon of the

" stud driver.

" The optional stud pick-d? and aligning meane_70 oicks

up and-holds”the_stud until the stud is to be inserted

into the jaws; The stud pick—up.and.aligning'means'70

initially aligns the stud prior to its insertion into

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

50.

The bottom of.the_studlpiCk—up'and.aligning;meansr70'has;L

an;inventéd_table topfSEc;ion;74.having-four.holes 75

syﬂmetnidally disposed about itsoside, 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

)



Cm

initially aligns the stud prior to its insertion into the jaws 50 so that
“the stud~s coaxial with the jaws 50. 20 - The bottom of the stud

" pick-up @and aligning neans 70 has an-inverted table top section 74 having
four holes 75 symetrically disposed about its side, each of which_hplds

~one of a'plurality of pins 73. "The pins 73 each have a head 76 which
- prevents them fromsliding 25 --1Bhrough the .holes-75. The pins 73 are
.bi ased i nwards -15 - towards.the axis of stud pick-up and aligning neans

. 70 by a resil i éowa®dsi the72xisThE pkné P3cknyngandhaléguing meanst U@ when
~the stud is inserterd into the stud driver and position the stud towards
~the wehter of PHeasresilipaksOsgingTid.pi RBe7Bias Wdtenrgpaeytheaspdt he stud
and thus allow the stud to glide past and rotate in_the Eins 73. _The stud
pi ck-up and.al PfnithE FEXAsWRENi §hRePRUENEE tRESELRFAadBEA0ERG Bhid o
. dianetrically Rosed _sat._scr.ews 78 which.are en¢losed by correspondi ng. 10
Slote 71 in | nTIRREABR, PR RAEEOR! Eofnatha iSpRERs ERE AoRERh PR ot AR ane 70
- The set screws. e Sefn LN §Gr €. I.Nn C i 4 nd
) protru%e out'fﬂé%?tﬁg’pe#PShggg%'zélﬁggggkhglgg%?ig%gggogﬁéT%gsge nd
a8 | thus allow the stud to slide past and rotate in the
pins 73.  The stud pickQup;and aligning means 70 is
‘'held onto the carriage 40 by two diamétticaily opposed
- set screws 78 which are enclosed by corresponding |
10 ‘slots 71 in the peripheral wall of the stud pick-up
‘and aligning means 70. The set screws.78.afe'set in
set screw holes 48 in the cartiage 40:and.pro£rude out
'from_the_peripheral-wall-of.the carriage 40. The set
- screws 78 are inserted in.the carriage 40 after the
15 - stud pick~up and aligning means 70 has been slid onto
the end of the carriage 40. The.slot.?l_and.set screw
arrangement permits the stud pick-up and aligning
xg‘_ means 70 to slide up and dbwn-a limited distance

relative to the carriage 40.

In'operation,'the assembled stud driver is attached by
the driven head 30 to the driving means. 1In the
beginnin§ of thé-éequenge (as. shown in Figure 2), the
jaﬁs 50 are épen and. partially out of the carriage 40

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

-




'screws 78 are inserted in.the carriage 40 after the 15 " stud pick-up
~and alvgﬂlnganeans 70 has-been slid onto the end of the carriage 40. The
sl ot 7% and set screw arrangenent pernits-the stud pick-up and allgnlng
“means 70 to slide up and down a limted distance relative to the carriage
+40. 20 In operation, the assembled stud driver is attached by the driven
- head 30 to the driving neans. J gt he beginning of the sequence (as shown

“i.n Figure 2),

the jaws 50 are open and partially out of the carriage 40 25

whi ch has sl ighdd @AWY td GBsthemdneer deadq?0 ledge 14 i thehe body 10
to rest on the carrlage | edge 14 in the body 10. Wien the stud driver has
the optional bddyd 10 .ck-Wherarthealstord @iy iviean had0 Lthehepttinthals studert ed i n{;&
the stud driver, by first passing through the 5 stud pi ck-up and ~
al i gni ng rrear;acm-up/\/ram gl ighrsingp ntdaexs F0ud tdved stoiddd s Hasemted until.the
stud is to be inserted into the jaws. Usually the studis held in the stud
. pick-up and dintmithe rakud dwiven. by Hdrat@ass ngoddmouah Sheontact with
~.the threaded stud hole, 10 ~at which tine the st%F |slPushed up |nto

the jSaws as

10

15

20

25

aae i i st ey ege b nim = i s

'ls brought lnto contact w1th the threaded stud hole, .

stud pick~up and alxgnlng ‘means 70, whi picks-up 't
stud and. holds the studs unt11 the stud is to be
lnserted-lnto-the-jaw55 Usually the stud is held in

thedsthd'pick#up and aligning means 70 until the stud

at which time the stud is pushed up 1nto the jaws as
the stud pick-up and-allgnlngtmeans 70 aligns the stud
coaxial to the open jaWS'SO; As the stud is further
inserted into the stddddriver;;the end of the stud’

abuté”the bottom 63 of the plunger means 60. 'Oﬁce.the

‘stud overcomes the biasing force of the helical spring

64, the'stud forces the aﬁnulus'62-to slide up into

the jaws'50 from the opening groove 53 of the jaws

into the closing groove 52. Once the annulus 62 of | ;\“?

the plunger means 60 abuts up against the top of the
closihg groove=52.of the jaws 50, the upward movement -
df the stud forces the plunger means and'jaws'asseﬁblﬁ,.

up into the carriage. - As the jaws 50 slide up into

the carriage 40, the closing lips:59 of the jaws slide

against thé”tapered inner'sdrfade.49 of the_carriage

40 and force the threaded section 54 of the jaws 50 to

[ R

-

»}



) t he stud pi ck-up and aligning'neans 70 aIPgns the stud coaxial to the open
- jaws 50.As the stud is further inserted into the stud-driver, the end of
- the stud .abuts the bottom 63 of the.plunger neans 60. ~Once the 15

st ud ovércones the biasing force of the helical spring 64, the stud forces__f.

the annulus 62 to slide up into the jaws 50 fromthe opening groove B of

" the jaws into the closing groove. 57 - Once the: annul us 62 of the plunger

. means 60 abuts up against the top of the 20 .closing groove 52. of the
jaws 50, the upyehtly NEYESRNbn&d tﬁ&es@&al fﬂ(éﬂfpﬁﬂﬂi MeRind®ANs and j aws
assenbly up into the carriage. the jaws 50 slide up into the carriage
40, 4be cl osinghéi $EudwDIL tabse a@@réé | fite agd isdgd 0 tiapesieilld nier surface -
49 of the carrlage 25 - 40 and force the threaded section 54 of the jaws
50 to -17- intod yhelbe@yolﬂmntml sthel. tog 2 upfvethie neverieage o0 t he stud -

- will also force the carriage 40 to slide up into the body 10 until the top .

. 42 of the carrisgflushiagaingh h@%lb@ttqmeoi)dme)rﬂﬂvﬂmdmﬁdv?eﬂv head 30, 5

~ thus bringing the latching ball holes 47 up flush with inner surface 15 of'*

~the bodly 10 antheaRFheding ¥ae ckatePing Rall hlen AT MR Fiah dsidhst the -

< knner
+ ad inner surface 15 of the body 10 and causing the

laﬁéhing balls 46 to protrude inwards past the inne:'

o

K,) o sqrface of the peripherel wall of the carriage 40 ahd
into-the latching groove 58 of the jaws 50. '
0 |
| - When the-stud driver first starts rotating the stud
~down into the workpiece, the'stud resists bein§ -
screwed into the: workplece and rotates in the threaded .
...sectlon 54 of the 3aws 50. However, as the stud
15 rotates in the threaded section 54, it screws further _
- _and further up 1nto the jaws 50 until it flnally abuts
- the bottom 63 of the plunger means 60. The plunger
bottom 63 is prevented'fromﬁ901ng any further up into
_the'jaws 50 by hhe annulus 62, which is abutted up:
Lo '. 20 Vagainst-the-top of the elosing groove -52. -Once the
| ~ stud is up against the- bottom 63, the stud 1s
prevented from rotatlng any further up into the jaws
50. At that poxnt, the stud will then cause the jaws
56 toeretate within the cylinder 40 but the jaws can

25 " only rotate through a limited arc since the latching




surface of the peripheral wali of ‘the carriage 40 and into the |atching
‘groove /58 of the jaws 50. 10' Wien the stud driver first starts rotating
“the stdd down into the workpiece, the stud.resists being screwed into.the
'morkplegﬁjand rotates in the threaded section 54 of the jaws 50. "However,
as the stud 15 . rotates in:the threaded section 54, .it screws, further
and further up into the jaws 50-upgik it finally abuts the bottom 63 of the
pl unger nmeans 60. The plunger bottom 63 is prevented from going any
further up ingeoobke ﬁam&nSthyhthheamaubhanZbammschsl51dbutsed up 20
~agai-nst the top of the closing groove 52. Once the stud is up against the
bottom 63, thbridgedi etph8dent Bucer Sher studi g a99ppadtﬁepmup into the j<ps
50. At that point, the stud will then cause the jaws 50 to rotate within.
the cylinder IGtBGthhé“J 5We aawszéﬂ by thf ?1PBESFeb9HF9Egﬁ3aaP13m ted arc
since the Iatcglngﬁ g ove 5 iich the gtchlnﬁ glls 46.ride is
bridged at 58kbe GA¥E ﬂea§Fu3 ?Pg obpel FPEAFLBEatPnG FncﬁﬁélFaﬁs 50 by .
the pLunger. bgttom and.the ja ed_fromrrotating in the
carriage 5 Qb g30§§§ 3 Ecgﬁgbcﬁ?ﬁgg §§|P§ QERGbFHS%HSE ngnst the

bridges 58A; the. stud is forced to .rotate down into-

the workpiece.

After the stud is fuily'insertéd'into the workpiece,
.10 the stud drivér, whichzis s¢i11'grasping the stud, ig
pulled up away from the stud."The:stud pulls- the
carriage 40 down away from the dri&en head 30 and into |
ufgezbody, which b:ings the latching ball holes ‘47 in
f”the-carriagé,40'adjaceﬂt the lérgef diameter inner.
15 surface 16 of the body 10 and alloﬁé the latéhing
balls 46 to cbme.out'away_from'the'jawé_so.in the:i'
'latching”bali holes 47. .Once the latching balls 46
have moved outwé:ds in the wall of the carriage 40 out
| of the latching ball groove 58, the jaws 50 can be
200 ~ pulled byﬂﬁhe stud down out of the carriage 40 until
the-ciosing;lips“59¢ar¢ disenga§ed from:thectapenedf'
- surface 49 of the'carriage.401.which allows the .
pluhger.meané 68 to bias open the jaws 50 and allow

the stud to become 6isengagéd from the stud driver,

iy M 4 et i b e A A S i34 Saeea s e b am bmies AARAM e & fasss s eeeeians e



“bridges 58A, the stud is forced to rotate down into the workpiece. After

t he stygais_fuTry inserted into the workpiece, 10 " the stud driver,
which is still grasping the stud, is.pulled up away fromthe stud. The
stud pufls the carriage 40 down away fromthe driven head 30 and into the
body, whi'ch brings the latching ball holes 47 in the carriage 40 adjacent

. the larger .dianeter inner 15 = _ jgurface 16 of the body 10 apd all.ows the
| atching balls 46 to come out away fromthe jaws 50 in the | &%hing ball

hol es 47. Onogydd&dmBiditg Rald Stk dvn B2 ah s iewagdtnen sttlik%_ wal | -of
the garriage 40 out of the ITatching ball groove 58, thé jaws 50 can be 20
pul I‘egk by the iHty wavwocrkpidfed.he carriage 40.until the closing. lips 59
are disengaged fromthe tapered surface 49 of the carriage 40, which allows
t he plunger nmeans 60 to bias open the jaws .50 and allow the stud to becone
di sengaged fromthe stud driver, -19- thus conpleting the operation- of

. inserting the stud into the workpiece. _ '

L




CLAIMS 1 A st ud: dr|V|ng . devi ce conpri si ng: 5 o ' "a
- cylindrical hollow body, an |nter|or surface of said body having a head
| edge and a carriage | edge defined thereon;. a driven head attached to a

- driving means, said driven head being substant|a++y—cy+rﬁdffea+—aed 10
havlng a lip running around its perineter, said grlven head bEIﬁi

~partial’ly, in said body sai d driven head engagl n mmw "Hﬂ of sai d
~body; a col |l ar_ ofz7nnul ar shapegﬁ@gageable W th I 1 ar

engagi ng- Wi th sai'd 1ip around & . said driven head to %old Sai d driven
“head in said body; a one piece cylindrical carriage conprising a periphegal

wal |, a top of said carriage co@ﬁ@ﬂﬂ@_slldably but non-rotatably with saggﬁ_;*

_drlven 20 ‘head, said carriage engaging said carriage | edge so that -
said carriage is prevented fromsliding through said body by sai d carriage

‘ledge,  a plurality of retaining ball holes in the perlpheral weLl wasehd_;_i'“

. carriage, a plurality of latching baII holes in the

1. A_stud-dr1v1ngmdeV1ce comprlsing:

5 - | o a' cylindrical hollow body:, an 1nter10r
surface of sald body having a head ledge and a
:carrlage ledge deflned-thereon, |

' e deiven'head_attached to a driving means,
said driven head being subetantially chindrical and

10' havxng a 119 running around its perlmeter, sald
drlven ‘head being held partlally in said body, sald
driven head engaglng sald head ledge of said body,

a collar of annular shape engageable with
said body, said collar engaging with said lip around_

15 said driven head to hold said driven head in said
body;

a one piece cylindrical cerriage _
comprising a peripheral ﬁall, a top of said carriage
coupling slidably but noddrotatably with said driven

- 20 head; said=earriage engaginqrsaid.cerriage-ledge-so
that said.carriage=is-preﬁented from sliding through
said body by said'carriage ledge, a pluraiity of
retaining ball holes in the periphefal wall of said

carriage, a plurality of latching ball holes id the

P VUSROS PUE D -
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pefiphéral wall of said carriage, a radially out
extending fromthe interior surface of the peripheral

red.surface 33
wall to the bottom

" edge df said carriage .and a | ocking. groove on the’un' H" ce of
'Sald .petipheral wall lyi ng in a pI ane substanti al E ,m mu to the

-bal1.*holeg in the carriage, the d
bei ng | arger than the thickness o

-~ axi §, of said carriage; a set of §galn|ng bal I's which®rilde % nst

t he peri pheral wall

€ retaining

ter of 10 said retaining balls

of said carriage; a

» set of |atchi pebigherahiwdill iake said adoitags ,ng badiaidlyes in the

carriage, the dianeter of said latching balls being |arger than the
t hi cgkness 15 ofutvardlet ifaremAd sunfacs exsmnding firsge thet indestiorwo
dianetrically opposed jaws, said: jaws forn1ng¥$ cylindrical shape mhlch i's

held together $H* fafe 9 the sR?rq"zﬁ\?r@fl W

Rotkam egges 9y

h of, said h de and 20 tsid her al

Cirface. a LAY 5%%%&@@%?' & GHPora An SO GRERT H8%ong Sard
‘i nsid f face f
engagaent w (1Eiase & AP SR Pl " R SRR K L D0 a

- groove, ext e”dédws%tlﬁfftﬁ@r‘i{e%{&&hayr VP %%% %‘E %a% peri phera'

-carrlage,

a set of retaining balls which ride in the

retaining ball holes in the carriage, the diameter of

10 '_ said retaining balls'being larger than the thickness

of the peripheral wall of said carriage;

a set of latching balls which ride in the

latching ball holes in the carriage, the diameter of

said latching'balls being71arger'than the thickness .

15 of the. peripheral wall .of said'catriage;

at least two.diametrically opposed-jaws,

said jaws forming a cyllndrlcal shape which is held

:&gf together by the 1nsxde sur face of the peripheral wall,

of- sald carrlage, each of said jaws has an inside and

4

i

20 an outslde per1phera1 surface, a threaded groove

extending in the axial-direction'along said inside

surface, a c1051ng 1lip on the outside- per1phera1

surface for engagement w1th said tapered surface of

said carriage, a retalnlng ball groove, extendlng:

25 - circumferentially around said outside peripheral




surf ace,

- groove,

- surefiace

- sdi
“groove,

;H@

llatching balls partially ride, and a bridge acros

in mhlch said retalnlng baIIs partially rlde——a—Fa%eh+ng—baLL__

extendlng circunferen- tially around said outsjde peripheral
di spl aced axially fromthe retaining ball groo uﬁ

HINUANLLEUI. -

said bridge having a side a t which said Iatchlng bl 1§ bfnd 44
to prevent said jaws fron1rotat|ng r ve to said carriage, said bridge:

al so having gupehtem WA GHilR said %eﬂaqaingabglh%c@anglqﬁqgve in said

‘carriage to prevent 'sdid jaws fromsliding out of said carriage. 2.

A stud dr'V'BﬂdgﬁVhCQaﬁéthﬁlBﬁd1|§r6b3é01%anﬁE&h§|%ﬁ:ch%feren-

nmeans defining a substantia

|y -cylindrical bearing surface on the exteri

of the drivenihga¢; agsdndaisdidobhasiliavipey ipheiraiesmalfaey i ndrical. surf
whi ch abuts and is of substantially the sane 20 di aneter. as sald

5 .

10

15

20

~cylindrical Beaplageéuakaaélgffsamdtu5|vemahaa@g ball groove, in

wh;ch_sa;d.latchlngrballs part;al;y_rlde, and: a
bridge-acrcss%said'latéhing-ball_grOOVey said;bridgeu'
having a side against which.séid latcﬁingfballS'bind.
to prevent said jawslfrom rotating ;elatiﬁe to-said_
cartiagé; said bridge also having a_bdtto@ wﬁi;h'
engages said locking groove in said ca:iiage'to“
prevent said jaws_from-slidiﬁg_oqt of_said carriage.
2. _ A §tud dfiving device as claimed in Claim
l_comprising;_

means defining a substantially cylindrical
bearing surface anthe'extefior of_the driven head;
and
: said collar having an internal cyiindrical
surface which- abuts and is of substantially the same
diametan.as.said_cylindﬁiqal bearing surface.of-said-'

driVénfhead..

oﬂ
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