" 2145953 AUTONATIC STUD DRI VER 5 BACKGROUND OF THE INVENTICN ThIS . :
appl ication: together W th our co-pending. Pat ent Appli cations Nos, -840917§0 .
~and 8409179 'was divided out of our ear | i-er Patent Application No. 8107870.
10 In the prior art, automatic stud drivers have been conplicated devices
in waikch a set of jaws were clanped 6nto the stud and then, while the jaws
'_flrﬁiy and non-rotatably hold the stud, the stud was i nserted 15 into
‘the workpece. Once the stud was Itﬁly inserted in the workpiece, the stud
driver automatically released the stud fromthe jaws and auk the stud *
driver to be pulled away fromthe stud. 20' ' U.S.  Paterd 3.639
to Lynch discloses a stud . setter for au Tatlcally |nsert|ng studs The
stud .- setter- discl oAREQYATIL STU QL’R’RI &ER) very conplicated device
~conprising nunerous concentric cyllnders nunerous netal balls within the
cylinders, and a set of jaws in the mddle of all of the cyllnders

Each of the baIIs wi thin the concentric cylinders lies

Loy

'BACKGROUND OF THE INVENTION

S

¥J - This application together with.out co-pendiﬂg Patent
Applications Nos. 8409178 and 8409179 was div;ded out
o ' efﬁou: earlier Patent'Apéiication-No. 8107870.
10
| In the prior art, automaﬁiC'stud drivers have been
'compllcated dev1ces 1n whlch a set of jaws were
clamped onto the stud and then, whlle the jaws flrmly
and non—rotatably hold the stud, the stud was inserted
is 1nto the workpiece. Once the- stud was fully inserted
in the workpiece, the stud driver automatically
- released the stud from the jawsﬂand allowed the stud

- driver to be pulled away from the stud.

20 U.S. Patent No. 2,743,639 to Lynch discloses a stud

ay

setter for automatically inserting 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




wi thin(fales in one of the cylinders and slide in and out of grooves in the

'other4q"finders and grooves in 5 .the. jaws. The various grooves in
. the c}l_nders and jaws caused the manufacture and assenbly of the stud.
-.setter”to be extrenely diffieult. OBJECTS OF THE | NVENTI ON 10 The-

principal objects of the present invention are to provide an'autonatic-stﬂd_
setter.which can be easily and qyiﬁKly assenbled with a mnimal nunber of
tools, which is easier to manufactUre than prior automatic stud setters, |
and which is o g _ WB%!IHHH | He, 11 [ & an [.0r o
~automatic st udgfs::ﬁue% 2{? or use_.l#_gv\;drflz%alrlga%f v&1heérje q arrgd(raertt%ri oﬂrgéatﬁt omatiC
stud setters coplghd08,Pes Ui b1 260 n SR e PRSGR R 1 IHE JRAW NGS 20
Figure 1 is a perspective view of the stud driver;” Figure 2 is a partially
Ccut away Vi ew @ €iith | hdlEed\-th Gnd i ¢ hel , cyPllthd dk &1 414 s Piddeid aweg the
pl ungi ng. neans, and the top of the carriage are not cut away; Figure 3 is
an expl oded vigwt 03f tdwootes! iifidies Sther cylliindexs and RGgpovest ishows one
~half of a cross-sectional view of the body along the Iine G C of Figure 3;
and 5. the jaws.. The various grooves in the-cylinders:and

-

jaws caused the manufacture and assembly of the stud -

setter to be extremely difficult.

OBJECTS. OF THE INVENTION

10 : The-principal objedﬁs of the present invention are-td
| provide aﬁ automatic stud setter‘Which cén be easily
and quickly assembled with a_minimal number of tools,
which is easier to manufacthre than prior automatic
| stﬁd setters, and which is.of smaller maximﬁm outside
15 | diameter than pribr automatic stud setters for use in
work areas where larger prior aﬁtomatic stud sétters

could not be utilized.

BRIEF 'DESCRIPTION OF THE .DRAW;NG_S .
20 Figufe 1is a perspective view of the stud driver;
.Fi§q£e.2;is_a partially_cgt_away'viey.alongjline ArAQ
of Figure 1, and in:Figure 2Jthe.jaws; the.plunginga
means, and the-top of the carriage are not cut away;
- Figure 3 is an explddeé view of the stud driver

25 .  driver;.

-



Fi gure-5 j=s, a cross-sectional view along line B-B of Figure 2. 5 DETAILED
‘DESCRI PTI\QX GF THE | NVENTI ON The automati ¢ stud driver according to the
present invention conprises a body 10; a.collar. 20; ‘a driven head 30; a
carriage 40; two sets of balls in the 10 ~carriage (four retainin :
‘balls 44 and two latching balls 46); a set of jaws 50; a plunger 60:t®¥nd a
stud g-€k-up. and al i gning nmeans 70_ 3A§ shown'in Figure 2, the assenbl ed
‘'stud™g¥iver has three concentric cylTnders; the body 10, the carriage 40
‘which is 15 knside,t hebad 0 d,.gh jyen i het he
‘body 10. The-driggﬁahgaé ggog%dx?%eh%g?r?ggg ggbggesgggﬁ?églﬁﬁgeﬁég%f t he.
-body 10 by the cehkabod9 alBhghtBEr EVRe28-C of PL§Eréhe; exh@rior threads of
‘the -body 10. The driven head 30 and the carriage 40 are prevented from
-slidi'ng through pedur&0sbyst hecheagd-skedgend? apewt AEoRar LingeB-B esige 14
‘both on the body 10 (Figure 4). The carriage ledge 14 is far enough down
into body 10 so @iguee??. allow the carriage 40 a limted range of
'sliding  between the bottom of the driven head 30 and the. '
o 5 S o SR o o :
s

DETAILED DESCRIPTION QF THE INVENTION™

¢ S The automatic stud driver according.tp ﬁhe:present
'xdf inventioﬁ comprises a body 10; a collar 20; a driven
' head 30; a carriage 40; two.sets'pf balls in the
10 carriage (four retaining~balls 44 and two iatching
| bélls 46); a set of jaws 50; a plunger 60; and a stud:
'~pi¢k?up_and aligning ﬁeans 70. ~As shown in Figure 2,

~ the assembled stud driver has three concentric

//

'cylihders; the body 10, the carriage 40 which is °
15 - _.inside the body 10, and.the driven head 30 also in the:
body 10. '

"The driven head 30 and the carriage 40 are secured
inside of the body 10 by the collar 20, which screws
“ 20 onto the exterior threads of the body 10. The driven

head 30 and the_carriagew40 are pfevented-from-siiding'

£

‘through body 10 by the head.ledge 12 and the car;iageu
'  1edge 14 bofh.on-the body 10 (Figure 4); The carriage
ledge 14 is far enough down into body 10 so as to

25 allow the carriage 40 a limited range of sliding




_f.-carrigﬁé | edge 14. In opefatioh,_the,driven head 30 is attached to a 5 %
~ driving neans . The driving neans supplies rotary and reciprocal notion to -

" .the stud driver. The driven head 30.is also coupled to the carfiage 40 so

as. to'transfer the power and notion of the driving neans to the carriage 40

";bukbstill-aIIOM/the carriage 40-to 10 - slide in the body 10. The

carriage 40 is the envel ope f@r_tbe_aséenbly of jaws 50.! Thejaws 50 gri.p:
the stud by a grooved threaded section 54 whose threads match .those of g8

15

B st uds i aul assenbl gd; | Pl unge ans 60
. formng a cyIP%ﬁ%?%%{e%%aggtégﬁcﬁfigﬂﬁé?gl?%gg%%%$e%§ the %% I'ow i nsi de

 _ surface of theagpisgadeed§e (figure 2).. A hole is formed by the grooved
- threaded section 54 in the 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 driver has been greatly

sinplified i nihheperation,i thendrivehyh@sdd 30 ishatuaskeédbbdya carri age,-
. jaws, and stud pick-up and alig;ing means. The jaws 50 are hel d around

~the pbunger néak¥isg meanshenThes

10

15

20

25

iving nmeanpeseppliegerotary and
reciprocalfmotioh*to=thefstud-driver. The driven head:

30 is dlso cou?led}toathe_carriagé=40 so as to

transfer the power and motion of the driving means to -

the carriage 40 but still allow the carriagé.40fto”

slide in the béody 10. -

. The carriage 40 is the envelope for the: assembly Qf.
“jaws 50. The jaws-50 grip the stud.by a grooved:
'ﬁhreéded'éectioﬁ 54 Qﬁose threads match those76f.the 

studs.'~Thé-jaw§;5b are assembled about the-plhngér
means 60_fotming a cylindridal shape which iS-held'
together by the hollow inside surface of the carriage
40 (Figure 2). fA.hole is. formed by ﬁhe grooved .
threaded section 54 in the bottom of the assembly of.
jaws 50. It is into this hole that the stud is

. inserted to bergraSPedthwthe jawé-so.

The-assembly.and’disaéSembl& of the stud driver has..
been greatly simplified in the présent invention by

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

o



. 40. Then(?he retaining balls 44 and the Iatchlng baIIs 46 are placed into

- the retai*ni ng ball holes 45 5 and Jatching ball.holes 47 in. the_L7

- 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
I atching ball holes 47 or, the di anetrical ly opposed cuts 57 in t he si de of
thexjaws 10 ° 50 whi ch forn1grqp%§s_betmeen the two-jaws nust be |ined:
- up WA h the latching holes 47, so as to provide a recess between the jaws

-’50 for the |at chilgyRedd Sndéns AS THEY Sld B0 Rasd HA Hdui@ thiz on the body
10 and allow the carriage 40 to sllde into the body 10. The 15

grooves formed byl bveg €0 - Nt 6 M il ttchen/ irl'fﬁne:re?ﬂﬂi)nﬂlﬁ\tfheacﬁttﬁla@fét ially:
V-shaped cross-section. Once the carriage 40 is in the body 10, the driven
~ head 30 is slid 40t o Then boity dékasin trptbalies postandl tire tletahdmg age 40
slides into the slot 34 in the driven head 20 30. The collar 20 is-
~then slid.over thell®i4&rateplsednk iy e dahrininge badddpholes 4% the

collet 80 (Figure 1) is tightened up against the collar 20 to |ock the .
collar 2% on theanfdlabehing cQﬁﬂp'# él‘élehe“asJébrﬁhey Hreipgsidfs dBefare The

oIIet 81 can be 18
_s the carriage 40 is dropped into the body ‘60, either .

. 'y | :' ‘the "jaws 50 must be closed to line up the latching
3¥Ja | |  ball groove 58 with the iatching ball holes 47 or, the
diametrically oppoeed cuts 57 in the side-of the Jjaws
- 10_ 50 which form grooves between the two: jaws must be
..llned up w1th the latchlng holes 47, so as to prov1de.
_' a recess between-the jaws 50 for the latchlng balls 46 .
:'as they 'slide’ past the surface 15 on the body 10 and .
; allow the carrlage 40 to sllde 1nto the body 10. The
15 grooves formed by. the co—operatlng cuts 57 preferably _
| have a substantlally V-shaped cross-sectlon. Once the
carriage 40 is in the body 10, the driven head 30 is
slid into the body 10 so that the:post 41 on the

oarriege 40 slides into the slot 34 in the driven head

3,

-ZO' 30. The collar 20 is then- slid over the driven head
30 and screwed onto the: body 10, and the collet 80
(Figure 1) is tightened'uphagainst.the.collar.20-to
lock'thefcollar 20 on the body 60 to complete the

~assembly of the stud driver. The collet 81 can be




- -6- utﬂflzed to secure accessorles such as a dust cover or a trip gauge,-
to the todl. Optionally, the stud pICk up and al.igning nmeans 70 may 5

" be slid onto the end of the carriage 40, the slots 71 in the. stud: pick-up
“and .al 'gni ng means  are aligned with the set screw holes 48 in the carriage
40, gRd the set screws 78 are inserted into the carriage 40. 10 To
di'sassenbl e the stud driver, t he-rgverse process is used. ~To renove

the.jaws 50 fromthe carriage 40 once the carriage 40 is out of the bodyﬁ?&
n

10, the jaws 5Qthegdefotbesatosedavbesbot s r each asud 8askecbweerted i
the jaws. 15 The assenbly and di sassenbly of the stud driver requires only -
a stud, a hex endammemphg&ugathﬁo tbé tookws 78 if the optional stud

 pi ck- up and aligning neans 70 is utilized, and a set of wenches for t he 20

col lar 20, collet 80 and optional collet 81, and driven head 30. The

. -advant ages of such a sinple to assenble stud driver are enernous in saV|ng
~time in maintaPRFAGRERdYst fBedPFyer Pick-up. and aligning means 70 may

5 . be slid onto the. end:of the,carrlage_40,,the-slots-71
in the,stud,pick;upxandfaligning-means-are-aligned'
with the set'screw holes. 48 in the carriage 40, and

- the set screws 78 are inserted into the carriage 40.

10 To dlsassemble the- stud drlver, the reverse process is
used. To remove the- jaws 50 from the carrlage 40 once
‘the carriage 40 is out of the body 10,:the:3aws 50
need to be closed which ieqﬁires aIStud to be insérted'
inté.the 5é§s. - .

15
The assembly and_disasgeﬁbly bf the stud:dﬁiver

requires only a stud, a hex end wrench foruthe-set

screws 78 if the optional stud pick-up and aligning ' _ .:“’ ‘

means 70 is utilized, and a set of wrenches for the
26.- collar 20, collet 80 and optional collet 81, and

driven head=BO, 'Tﬁe-advantages of such a simple to

assemble stud driver are enormous- in saving: time in

maintaining the stud driver..

) g A o



- In the ﬁggg setter, the neans to grip the stud are the jaws 50. On £ he
“inside pvdanar surface of each jaw 50 is a senicircular groove 51 e%ﬁénding
" the: length of the jaw. The |ower section of the groove 51 is 5 5
_threaded”to match the threads on the stud. . Thus, when the jaws are close
-~.onto the stud, the threaded section 54 of the jaws 50 can grip the stud
. Wi-theut damagi ng any of- the threads -on the stud. 10 . Fitted into the "
~ uppékssection of the groove 51 above the threaded section 54 is the plunger.
- means 60. The plyng@fe nRaNs Shdex halrb imbddie t&f 4P TheOlstldde dravened by 2a
- pivot cylinder 65. f%e pivot cylinder 65 is slidabl'y nounted on a threaded
- shaft 66 of the ydydosy, 1%n- the NBAfide plldhal \Giir fadd RAERATR fjaws Sion pi vot
grooves 55 of the jaws 50. The pivot grooves 55 are perpendicu- ar to the
“ lengt hwi se grooves 5 . sediel pdulege rg voeares 530 & taawksiighecHeoimngdy tofon of t he
:jaws 50 outwards -.to allow the jaws to slide over the stud. The jaws 50 are
© 20 ‘opened byharmjannul Tise cdwer tdecplamed thearigr ®Yendilchis. s bi ased '
" towards the opening groove 53 of the groove 51 i.n the jaws and away from

- the cl o0s?ng groothr&Xed tranateh dihssithy eadforn FHhenfLud | oIS o+ dens t'han

-does the annulus. 62, the jaws can be closed while 25 annul us 62 is in
“the closing gr00§@e51ag§uagﬁrﬁ*pqqﬁaonto'the stud, the threaded . .
v section 54 of the jaws 50 can grip the stud without
3 --_ © - damaging any of the threads on the stud.
10 Fitted into the upper section of the groove 51 above

‘the threaded section'54'is the plunger means 60. The
plunger méans-Gb is held in the groove 51 of the jaws
50 by ‘a pivot cylinder 65. The ?ivot cylinder 65 is

- _élidably'modnted oh a tﬁrea&ed shaff 66 of thefpluﬁger

'.15 e ﬂeané.. The pivot cylinder 65 fits in pivot grooves 55-;'

of the jéws_SO;"The'pivot grbo#es 55 are perpendicu-
ar to the lengthwise gfoove.51. The plunger means 60
biases the lower portion of the jaws 50 outwards to

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

*,

20 opened by an anndlus 62 on the plunger means 60 which
is biased.tQWards the opening groove 53 of the groove
Si'in the jaws and awéyffrom~the-closing grooVefSZ.
Since tﬁe cloéing grooée 52 - has a lafger radius than
doés the annulus-szfithe.jaws can be closed while

25 annulus 62 is in the closing groove 52 but since the

e e e A et i



" _ 8_

~angmul us 62 is biased towards the opening groove 53, which has a snaller
radi-us=<t’han annul us 62, the lower section of. the jaws are forced:apart.

" The spreading out of the-jaws 50 disengages the threaded section 54 5- - .
~ from the stud and thus rel eases the stud. The.lower section of the annhul us

- 62 Qirtapered i-nward so as to allow the annulus 62 to smoot hly 'slide from
‘the™cl osi ng groove 52 to the openigng. groove 53. 10 The annulus 62 = .
- along with the entire lower half of the plunger means 60 is biased = 3w

~downward in t

- 64. The helic

*ﬁ%ﬂlﬁ\@ 2 tiQMyidsdd e owagdisn 3 hey epeningd lyoavielsiscal spring
a

spring 64 pushes up agai nst the pivot cylinder 65, whichis

©slidably rmountgd i Hadie 4 Emaded radius thizal tand@lusTiée pithet lopemder 65
- is prevented fromsliding off the threaded shaft 66 by the hex end head on
" the threaded Swftidib.oflfhebgiawEmaa® dondes pirarder MienSREEadINSds into

“the threaded section 54 of the-jaws.. As the stud is inserted into the jamsl"'

- 20

“_plunger

- .50, t

raiteraf dthe tirwss i drsengages thaithreaded faatfns b the

means 60 and, by overcoming the biasi

ng force, forces the plunger
means %0, i nclirRmgehe St and @S FRAGaReS rfg‘t%e“% \F&’%%‘.wafhepanngl us -

.. 62 slides into the closing groove 52 ‘al | ows 2 i I
onto the Stud_sectidn of éké]annulus éﬁuks.taperééﬁan§%rd sojégw¥§C)¢ ose

10

15

allow the annulus 62 to smoothly slide from the

closing groove 52 to the opening groove 53. ' o . ()ﬁ-7

The annulus 62 aipng with the entire lower half of the
plunger-means-Gd-is.biased downward in the jaws 50
towards the Qpenin§ groove .53 by a.heliéal,spring 64.
Tﬁe-helicalispring.§4 pushes up against the.pivot_
cylinder 65, which is s1i&ably mounted on the threaded
shaft 66. The piyét cylinder 65 is prevented from _
sliding off the threaded shaft 66 by thevhex7end.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.thé:bottom

. 63 of the plunger means. 60 and, byfovergoming”the

25

[ U LT

biasing force, forces:thé-plunger-meansuso,uincludingﬂ,
the annulhs 62, upwafds in the groove 51. The annulus
62 slides into the closing groove 52 and allows the

jaws to close onto the stud.

g



st 9 - assenbly of the Jams 50 and the plunger means 60 is enclsoed in

t he carr age 40. - The carriage 40 is a hollom/cyllnder with a closed top,

- end 42. « AIthough the jaws and plunger assenbly can easily be slid i nt o< &
- the carriage, once inserted, the jaws 50 cannot unintentionally slide out..
The three means which prevent the jaws 50 fromsliding out of the carriage
- arleiathe retaining balls 44 which rbde in the peripheral wall of. the .

- carnLage 40, the latching balls 10 46 which also.ride in the

c-peripheral wall sofe the ey 33 vhQ jaRG %0'%5&'@ﬂegPQQH%e43m€EhQUGG 2)
—.around the inside surface of the cafriage 40. The [ocking groove 43, which

~forms a circle pey pandisyddrin enehearriiagel 40he gaer cageidgeanound hhe

- inside surface of 15 the carriage 40, prevents the open jaws 50 from-
- sliding out of tHvd low rdyddmddl hyithaet iclgsad aopt epdf d2.di adehougal |y

-~ opposed bridges 58A on the jaws 50. \Wen the carriage 40 is in the body 10,
" the retaining bailes sprandeplunger ass embdy skindeagidynpeesélifg doto20

- of the body 10, regardl ess of whether the jaws 50 are closed or not The
':Tetalnlﬁb baH:sﬁhﬁzﬂa;ﬂﬂﬂgfn wncwhénﬁeﬁﬁs r &heydiaws 50 cannot. e

-unlntentlonally sllde out. The-three means.whlch

A

prevent the Jaws 50 from- slldlng out of the carrlage
K,} : '_ are: the retaining balls 44 which ride in the |
perlpheral wall of the carriage 40, the latchlng balls
10 ? 46 whlch also ride in the perlpheral wall of the
o carrlage 40, and a 1ock1ng groove 43 (Figure 2) around.
the 1n51de surface of the carrlage 40. The locklng
‘groove 43; whlch forms a clrcle perpendlcular to the
‘axis of the carrlage 40 around the 1n51de surface of
15 2 the-carrxage 40, prevents-the open jaws 50 from
sliding out of the carriage 40 by acting as a-stoo for
diametrically opposed bridges 58A on the jaws 50. |
When the'carrrage 40 is in the body 10, the retaining

balls 44 prevént the jaws from sliding completely out

5

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

(4]

closed or not.

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

"~ 25 . retaining balls 44 have a diameter larger than the




of the(Tarriage 40 in the retaining ball holes 45. The. 25 retai ni ng
balls 44 have a dianeter larger than-the =~ thickness of t he ‘peri pheral :
wal |. .of the carriage 40. Thus, when the carriage 40 is in the body 10-which .
bri ags” the wall of the carriage 40 flush with inner surface 15 of the” body

- 10, the retaining balls 44 5 - protrude past the inside surface of the .
~péripheral. wall of the carriage_4fy(Figure 2).. The jaws.50, which fit

- .snueg in the carriage 40, conpete for space. inside the carriage wth the

~retaining ball g, fdknedfeoPNtNe SSEE i Sie PAL tE1] 206 Eisc eadt yiade cd0is thin

. enough- 10 . to fit between the protruding retaining balls 44 is the
‘retai ning bal | pgreQvenER tHBecaet hagée ngo bis | iyr tive ebédy | BO witibckenough to
~allowthe jaws 50 a. linmited range of sliding novement up and down. within

~ the carriage 4Prinyétbhe wall ofinghe caeriage 40 fhwshowith imnede out of
. the carriage 40 until the bridggs 58A.engage wth the g£00¥3_4. of the
carriage 40 andutfacpahb 66 the BpdvelPnt bhenketairinagebablantt| the
bottom of the jaws 50 are approxiamately flush with the bottom of the -
carriafe 40. 2pryhsufigupast FE"§P§bdﬁe¥5‘ﬁf?ﬁiﬁ%tHEeCB?F?B BEBY the
o wall of;ﬁhémcartiage_40 (FiggrevZX. 'The'jaws?so," )
which fit snugly in the carriage 40, competé fo; space
insidé thé éartiage with the retaining balls 44. The -;;.
only section of the jaws assembly which is thin enough |
10 _'to fit between ihé protruding retaining balls 44 is
" the retaining ball groove156; 1he_retaining-ba11
grQOVe_Sé is wide eﬁéugh_to allow the jaws 50 a.
limited range of Sliding.movgmént up and down wiﬁpin
tﬁe carriage 40.. Within tﬁis rénge, the jaws.so can
15 slide out_bf the cérriage 40 until tﬁé-bridges 58a
~ engage with the'groove 43 of the carriage 40 and fhe
jaws 50 can slide-inﬁo the carriage 40 until the.
~‘bottom. of the jaws 56 are approxiamately flush with
" the bottom of the carriage 40.
20
The jaws 50 are also held within_theﬁcarriage_byithe-
latching balls 46. Tﬁe latching balls 46 are held in
the peripheral wall of the carriage 40 in the-iatching
'ball holes 47. As with the retaining balls 44, the

25 = latching balls 46 have a diameter larger than'the

Tom



;IatcHiqg\balls 46. The Iatchlng ball's 46 are held I n the perlpheral wal | -

of the Tarriage 40 in the latching ball holes 47. As with the retaining

balls 44, the 25 | at chi ng ball's 46 have a di ameter- | arger than the .

thi ckness of the peripheral wall of the carriage 40. Thus, when the
carriage 40 is slid up into the body®10 such that the top 42 of the

- carsi-age 40 is up agalnét the bottomof the driven head 30 bringi ng t he
~latsHing 5 ball holes 47 up néxt to and flush with the inner surface -

j.-15 of the body %ﬂlﬁkHEsEaE htH? gg%# P?ﬁfﬁaIPVSEdtﬁé>é%¥ Qafﬁ the

- inner surface o

_- ball groove 58 eagsfi knbgt vRENChPL] @twdwgsifac@ngné& the bdy | 5o 46.
~The latching ball groove 58 cannot slide past the protruding latching balls-

eperlp era e carrila

46 because of tbechhtﬁkertn@rtbpn4mfofheneaMErEﬂa¢us4oab@V@ptigaiﬁé@hlng

,_baII groove 58, Consequently, the jaws 50 cannot slide out of the-carriage
+ 40 when the | at thagbbakbm 46 the drivenchéadcdl bningihe thé cha teh g |

groove 58. Al the means which prevent the jaws 50 fromsliding conpletely

e latching-

out of Bhe carrbayd hOlaSIéﬂ/upengamstéoaadlfhusbdwahbuhbeoinséxdlng within.

<t hé carriage 40. 20 . That limted anmount of sliding of the jaws 50 in
“and ‘ 'surface 15 of the body lO,_the latching balls 46 are
I o ' forced to extend past the inner surface of the

s peripheral wall of the-carriagei40.- Only the latching

N

7).

ball grbove 58 éan.fit'between the-p:ptruding_latéhing
‘10 _' .ba1ls 46. The 1atchiﬁg'ball groove 58 cannot slide
| pest the protruding letbhing'balls'4€ because of the
thibker'pdrtion of ﬁhe jaws 50 just above the latchiﬁg_
ball groove 58. Consequently, the Jaws 50 cannot |
ﬁ;sllde out of the carrlage '40 when the 1atchng balls 46.

- 15 are forced 1nto the latching ball groove 58.

All the means which preveﬁt the jaws 50 from sliding
: cempletely'dut of the carriage 40 allow the jaws 50 a
limited amount of_slidiﬁg withih the carriage 40..
20 _' That limited amoqnt of sliding of the.jaﬁs'so in and
-':'oqt of the éairiage is'theemeahs-bY{which”the.jawsﬁare'
| closed;end allowed to open;_VWhen theejewe=have slid.
-_partially out of the.cerfiage, as in Pigure 2, the
jaws ‘50 are biased'open by the pluhger means 60. When

25  a stud is inserted into the jaws 50, the stud pushes
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out of(fhe carriage is the neans by which the jaws are closed and al | owed".

to Open Wien t'he jaws have slid partially.out of the carriage, as:in: .
. Figur. & the jaws 50 are biased open hy the plunger nmeans 60. Wen 25 .
~a st is inserted into the jaws 50, the stud pushes " :

- 12 - the jaws 50 up into the carriage 40 which brlngs

the cI05|ng I|p 59 on the jaws 56 i1t & engagenent wi:th the tapered surface

49 on the carriage 40. Engagenent of the closing lips. 59 and the taperedsws
~.surface 49 causdme Faws 50 tulpe ilndhoe rthisalclarafiaigiee 4i0awh ish o ingse thleoser and
~ closer together.as the jaws 50 are slid further and further up into the
~carriage 40 untdlosingallip (3% omakheariaws Sded nitior ieing agiementha&idhudhehi ch
-prevents the closing lips 59 fromsliding any further agai nst 10

tapered surfacdappredofir fages 4fapfetde Qe riage 30 -ar@p ngAdepeRnto&fd onto

.the stud. The insertiqn of .the _stu o the ja so f.orces the
carriage 40 t& h§IF&Qsﬁﬁglﬁ1?ﬁe5§ Gydlﬁgﬁgéﬁ §%eaﬁesﬂ§ ace %ot t he

Lt onBng ba 1t 8 BRIT I B R U8, b, HEale 0k f’thﬂebody‘;'_ :

closer: together as the jaws 50 are slid further and -

)

further up 1nto the carrlage 40 untll finally the. jaws
are closed flrmly onto the stud whlch prevents the
closing lips 59 from slldzng any further up agalnst

10 tapered surface,49.__0n¢e_thls happens, the jaws 50

.are fully closed onto the stud.

The_insertiqn of the stud_into,the.jaws,SO elso-fo;ces
-the carriage 40 to'slide.dp in the body 10 against the
15 bottom of'the driven head 30.  Once the carriage is
slid up into the body 10, the latching ball holes 47 -
are_aéjacent tptthe inner surface.lstof thevbedy,
which fotces the latching balls 46 to protrude past o -3"T
the inner surface of the peripheral wall of the | H
26 carriage 40 and.into the latching ball groovefsa;. _ ;
Sinceuthe,letching_ball”grooveﬂsa is bridged-at-SBA,: |
the jaws ean Onlylrotate:in the carriage 40:unt11 the
1atchin§eballse46 are abutted with the side of the

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




| _MMicH fflorrces the latching balls 46 to protrude'pasf_the-inner'surface'of

‘the pertpheral wall of the. 20 ~ carrjage 40 and into the latching ball_

groove 58. Since the latching ball dgroove 58 is bridged at 58A the jawed
can onfy 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

--_4-18fﬁthe.mbykpiece; the stud canpgt .force the jaws 50 to spin around in
“theéMearriage 40. Power and notion'is inparted to the stud driver 5
- through the diheerohtaded@, thles@ulveBnierdradPcksthet 3aabl yohebd into the

body 10 by the collar 20 by engaging with the lip 33 on the driven head
30.. Through t kpibhotaremwndl ihheéhdr ceepikgad480 is the sl ot 34 perpendicul ar
to the axis of the driven head 30. 10 This 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

“within body 1®ower omd mogdonoist ABppréedptedthet Btufeddivesn head 30. The

- top 15 ~end 31 of the driven head 30 is_ attached to sone driving neans,
“'such &s a driHhrougds thehdedviepphepd 30. The driven head 30 is. -

-

rotatably held into the_body,lO-by-the.collar 20 by

engaging with the lip 33 on the driven head 30.

NN Through the bottom of the driven head 30 is the slot

ey

' 34 perpendicular to the axis of the driven head 30.
10 This slot 34'slidabiy but non-rotatably engages with
| .the post 41 6n the top of the éarfiage 40.  The slot
34 and post 41 engagement allows the carriage_40 ﬁo
slide up;and.66wn”within_body 10 but still be
rotatably coupled-ﬁith'the-driveh head 30. The-toé..
15 end 31 of the driven heéd'Bb is attached to.somef'
driving means,_such as é drill press, which imparts

reciprocal and rotary motion to the stud driver.

. The collar 20 holds the driven head 30 in the body 10.
20 The collar 20 screws on to the top end of the body 10.
| 'The-collan 20 engages.with~iip'33 and bearing surface
'35 on the driven head 30. The collar 20 holds the
dtiven_head 30 coaxiai to thé body. by the engagemént
6f'the beaiing-éurfaée-35'énd a.similar-beéring

25 -~ surface on the inside of'the ¢ollar.;
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reci'‘profal and rotary motion to the stud driver. The collar 20 holds the *:
driyven head 30 in the body 10. 20 , The collar 20 screws on to thhe top -

-~ erdo of t he body 10. The collar 20 engages with lip 33 and bearing surface -«

35 on the driven head 30. The collar 20. holds the driven head 30 coaxi al
-to the body - by the engagenent of the bearing surface 35 and a simlar
~ bearing 25 -surface on the i#sigle-of the collar. 26 -14.- Pl anar .
‘'surfaces 32 have been cut out - of the upper cylindrical surface of the hef
driven head 3(PkanahasurfacesncdR dmvéddamedun qgigmercheappéven head 30
~onto.the driving neans. A simlar glanar suf ace has been 5 ~cut out
of the outer cs¥ilimisical ssmfface (3£ tithe ctiven Jeead M RO At B a grip

for. a wench to tighten the. collar 20 onto the body 10.. Collet 80 has a
‘pl anar surfacevFench GRRRe ¥R |?t¢7@ﬂfeﬁféou’tﬁ) %’a‘fq‘fbthQ% DI1MEo 20 as

‘a. | ocki ng nmechani smito, prevent the col rom bei shaken
| oose during opRf a‘?’fb‘ﬁ“gq RERNZ uoacﬁ*‘%f.ia c%twg? [ up and
'allgngggtggans 9 g|c EhgﬂquQQQEy lca L@ﬁréaéé‘ CL'S ff%r

be-in
] 20 to.also_providé-a-gripffon a wrench to tighten the. -
‘collar 20 onto the body 10 - Collet'BO has a planar
surface for a wrench and is tighteﬁed ué-agaiﬁstﬂthe
_collar 20 as a locking mechanism to prevent the collar
10 -  20 from belng shaken loose durlng operatlon of the

stud drzver.

The optional stud p{sﬁ:up aﬁd éligﬁing meéns.ﬁo piéks
up and holds the stud until the stud is to be- inserted

15 " into the jaws. The.studapick-up and aligniﬁg-means 70
initially aligns the stud prior to its insertion into

- the jaws 50 so that the stud is coaxial with the jaws _
50. | _ _ | | | _ [\.J:

20 The bottom of the stud pick—up and aligning meansz70 has
- an. inverted table top section 74 having four holes 75

symmetrically disposed about_its,side,,eachpof_whicha'

holds one of a plurality of pins 73.'.The pins 73 each
have a head 76 which prevents them from sliding

25 . thrdugh the holes 75. The pins 73 are biaéed inwards




s oni g al |

.:'15 - |Qo the Jaws. The stud pick-up fmdt ﬁL' Jgjgll\ggSgeggstEgt't”'hg' Stué‘LS
. ts insertion into ( d &7
‘aligns the Sbuﬂ préﬁé 28 I20 ~ The bottom of the S;zdhgbfﬁgufoﬁp hol e
Cpaxt al wﬂtgn; $thas an. inverted table top sect;oahlch hol ds one of a
'?glgghggtg?cally di sposed -about its side , each o

S
-pluralkity of pins 73.

The pins 73 +3ch have a head 76 whi ch prevents them

d |nmards
75, The pins 73 are biase
from-sliding 25toward§h£9§9§%19 €o|es letaByraned 70 b5
-15- towards the axis of stu ey TR

t e stud
e end of the stud mhen St
| ot o | et é rP’tnﬁe S whaageathe cen
'rgs:nserterd into the stud drlverlgﬂgﬁ%05| % e

firmy  qrasp the stud and

_ /3 g d
o theI I5 the Zﬁtin???tsﬁﬂc}gl dgiag:tSh eang'%(a ot at é"ﬁsﬁrtq‘?édp"‘ﬁé;wghe -ElmdSt u
“.thus all ow

| e 40 hy
bt I%W RO PoRl Sivaad %@Haaﬁ:gggﬁg !§g 9né§Fre§pbhd| ng 10
.lg:anetrlcally qQpposed set screws 78 whic

d. al i gni ng neans
“slots 71.in t H&%SeSi0phefhie wihls 7Gfdbh3?§&F ﬁhgkg ﬁthg EEhe! Sad 30 and -
tf;o The ‘set S%Lemsazgoare set in set sc

et e ot . W the stud to slide. -past and- rotate in the
L - Pins 73. The stud Pick-up and aligning means 70 is
ff o ‘held onto the carriage 40 by two diametrically oPposed
~ set screws 78 which are enclosed. by correspondlng

10 .slots 71 in the Peripheral wall of the stud Pick=-up

. and allgnlng means. 70, The Set screws 78 .are set in-
set screw holes 48 in the carriage 40 and protrude out

from the perlpheral wall of the carrlage 40. -The set :

screws 78 are- 1nserted in the. carrlage 40 after the :
15 _stud plck—up and aligning means 70 has been slidg onto

_ the end of the carrlage 40, The slot 71 and set screw

arrangement permlts the stud plck—up and aligning
means 70 to slide up ang down a limited distance
_ relative to the carriage 490.
20 |

in operation; the assembled stud drlver is attached by

L}

the driven heagd 30 to the driving means. In the .
'beglnnlng of the sequence (as shown in F1gure 2), the
jaws 50 are open and partlally out. of the: carriage 40

25 which has slid down away from the driven head 30 1n

Erar R |



-fron1thd:Béripheral wal | of the carriage 40. The set screws 78 are

_insefged'in the carriage 40 after .the .15 - stud pick-up and al i gni'ng
~means 70 has been slid onto the end of.the carriage 40. The slot 71 and
set scréw arrangenent pernits the stud pick-up and aligni ng neans 70 to

slide up and down a limted distance relative to the carriage 40. 20 In
operation, the assenbled stud dr+veg +s attached by the driven head 30 to -
~‘the driving neans. In the beginning of the sequence (as shown in ety
Figure.2), thethavwsod9 Beetopeestndnpth¢icatyiage bédgeecléainmitlye 40 25 _
whi ch has slid down away from the driven head 30 in. -16- the body 10 to

“rest on the cabedpgdl}edfeendthe shedbduiven. haghehe torttonal dstu@r has the
optional stud pick-up and aligning nmeans 70, the stud is inserted into the
stud driver, bpifkrdP pRESRhYIRARGUBRARFC/E, the S&PYqipi tRS@HEEAd al i gning
e mseried i niBtPhERpaiEud SELEFFy PRECEAD PESHLNY TREDHERGERS pick-up
and alaning egny £9ckOhb! ahB%af1yihg REQHEM0] R1ER B EEKs hb LAl
S stud.and“hbidé thefétudsﬂunﬁil“the stud_is-to be

inserted inﬁo-thé"jawsj ‘Usually the stud is held in '

'tﬁe.stud'§i¢kéﬁp'and aligning meéh; 70 until thehétué_'

is.brought”ihté cdntact with the'threaded_stnd hole,

10 ~at which timé,the‘stud is'pushed_up into the ﬁawsras
thé-stud-pick—ﬁp énd aligning ﬁeans 70 aligns the stud
cOaxiai'to_the oﬁen jaﬁs 50. As the stud is‘further-

_inse:ted'intb,the;étud driver, the end of the stud
abuts the bottom 63 of the plunger meansléo. Once thé

15 'stud overcomes the biasing'force-of'the helical spring
64, the studlforces the ahnulﬁs 62 to slide up into |
the jaws 50 from the opening groove 53 of the jaﬁs
into the closing groove 52. Once the annulus 62 6f_

" - the plunger means Gb.abuts up-againstfthé top of the

20 closing §roove 52 of the jaws 50, the upward movement
of the stud forces the plunger'means-aﬁd jaws.assembly_ 
ub'into ;he carriageQ As the-jaws.50'slide'up;into‘
the carriage 40; the closing lips 59 of the jaws slide
against the'tapefed inner sﬁrfacé 49 of the carriage

~25 40 and force the threaded section 54 of the jaws 50 to




10 < (¢"at which time, the stud is pushed up into the jaws as the stud

pi ck-up-and al i gning neans 70 aligns the stud coaxial to the open jaws 50: -
As the 'stud is further inserted into the. stud driver, the end of-the stud
abuts the bottom 63 of the plunger neans 60. Once the 15  &tld :
~overcones. the biasing force of the helical spring 64, the stud forces the

S annutus 62 to: slide up into the j 5 50 fromthe opening groove 53 of ithe
jas+~into the closing groove 52. " Once the annulus 62 of the plunger ‘nmeans

60 abuts Up agpipsy dled BnES (HF AQa. TH QR IRRREGGR Wz Lhe | avs

- 50, the upward novenent of the stud forces the plunger neans and jaws
- assenbly up i gh® $8d GRLT11 a@lEso ASrddeciaVdaifdd d W isTiad hp carri age -

40, ‘the closing lips 59 of the jaws slide against the tapered inner. surface
49 of the carinbgetl’d body HO wehiX atiee #dye 4hrefidde sentdieydb40f the jaws
- 50 to. - 17 - firmy close onto the stud. The upward novenent of the
stud will al sbsffleshtagaimstithe biktan 3f ddhei@ddiven theadddy, 10 until the
top 42 of the carriage 40 is flush against the. bottom of the driven head
.30, » ' th@%sbb¥¥ﬁﬂ¥gﬂt¢h?I%ﬂﬁﬁﬂ#ﬂﬂiﬁﬂllihﬂkﬁﬁAéﬂtﬂPfﬁﬁEﬁh\M%ﬂhi nner
. =surface 15 of ,the body 10 and causinq)the : . ,
S - . - inner surfface 15 of the body 10 and causing the
g B _ latching balls 46 to protrude'inwards past the inne;
Yl surface of the peripheral wall of the carriage 40 and
| intoutheﬂlatching-grqove'Sa.of_the jaws 50. |
10 | |
When the stud driver first starts rotating the stud
down. into the workpiece, the stud resists being
screwed into the:wo:kpiece anﬁffotaﬁes iﬁ the threaded:
section 54 of the jaws 50. However, as.the_stud o
15 rotétes in the threaded-secﬁionf54. it scréws-furﬁher
and further up into the jaws 50 until it f£inally abuts
the bottom 63 of the plunger neans 60. The plunéer
bottom 63 is preVented_from going any further up into
‘the jaws 50 by the annulus 62, which is abutted up
o~ 200 against the top of the~c10§ing groove 52. Once the
stud is up against the bottom 63, the stud is -
prevented from rotatingrahy~furtherﬁup.into the jaws
'50.:'At that point, the stud will then cause the jaws
50 to rotate within the cylinder 40 but the jaws can

25 ' | only rotate through a limited arc since the latching




- plunger neans 60. The pl unge

.'Iatchr baIIs 46 to protrude i nwar ds- past the inner surface of the

peripReral wall of the carriage 40 and into the |atching groove 58. 'of the ’
.r_Jams 50 10 When the stud driver first starts rotating the stud down..into
“'the mprkprece the stud resists being *

screwed into the mprkprece
~-and rotates in the threaded section 54 of the jaws 50. However, as the

stu? rotates in the threfged section 54, it screws further and &,ﬁ
further up into the jaws 50 unTit®it finally abuts the bottom 63 of the =

oM. 63nifigPbatkst ¢ tléﬁtgérng any further.
“up into the ganevs0o5Byifh¥ éﬁﬁu?LE gé Whieh is abutted up 20

agai nst
‘the top of the closin ove cgthhelstsdopseépf53&|nst the bottom-
63, the studbﬁédﬁ é%tgggtrogﬁ%gtgang any further up |nt tgwplaws 50.
At that point, the sttgt\gﬂé gwgnsgam@etmheglﬁmgeso g@e thin the
cylrnder 40 Bﬁh aws can. ' only rotate thro %)ﬁq%?gj arc
since the |atghi r%] 50 Sgré;rm@ firomwAaR NG 14t ¢ ehg 46 ride is
. .bridged-at 5 Ce the stud is stopfed frontrotatidgklghéruaj aws 50 by
. he pI unger bﬁt@péﬁear@tchmg balls:46 binding-a

: into-
pridges 58A, the. stud is forced to rotate down

the'workpieceh'V

After the stud 1s'fully inserted lnto the workpieee,
.'10 the stud drlver, whlch is still grasplng the stud,_is
pulled up away from the stud. The stud pulls the
carriage 40 down away from the driven head 30_ano.1nto”
~ the body. whlch brlngs the latchlng ball holes 47 in
the carriage-40 adjacent the larger dlameter inner .
15 -'surface 16 of the body 10 and allows the 1atch1ng
.' balls. 46 to come out away from the. jaws 50 in the
l1atching ball holes_47.. Once the latching balls 46
'have moved outwards in the wall of the carr;age:40.outf
of the latching ball groove 58, the jawshSOacan be )
iQ: _ pulled-by-the stud down out of the carriage 40 until
the closing lips 59-are'disengageatfrom.the.tapered
sur face 49 of the carriage 40, which allows the:
plunger means 60 to bias open the jaws 50 and allow--

the stud to. become disengaged from the stud driver,

PO




.50 are stopped fromrotating.in the carriage 5 340 by t he

"Iatchlnd'balls 46. binding agai nst the bridges 58A, the stud isforced to.

:g_r@tate «dowT into the workpiece: After the stud is fully inserted into the
‘wor kpi €ce, 10 the stud driver, which is still grasping the stud, is

pul l ed up away fromthe stud. ~The stud pulls the carriage 40 down away -

fﬂfraﬂrthe driven head 30 and inte ife-body, which brings the |atching baJI
‘hokgs 47 in the carriage 40 adjacent the | arger. djaneter inner 15

surface 16 of thhe bodpléam@dthél@psz:ahfaoﬂ:aéthim:bﬁﬂ@ €ife totwdne out 'away

~fromthe jaws 50 in the latching ball holes 47. Once the latching.balls-46

have noved outnﬁodthenwohbpmate-of the carriage 40 out of the latching
bal | - groove 58, the jaws 50 can be 20 - pulled by the stud down out

‘of-the carriage 40 until the closing lips 59 are di sengaged fromthe

- tapered* . surface 49 of the carriage 40, which allows the plunger-

~means 60-to bias open the jaws 50 and allow the stud to becone di sengaged.
fromthe stud driver, -'19- thus conpjeting the operation of inserting-

L

t he stud into the workpiece.
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;_21§5953 CLAIMS 1. A st ud dr|V|ng devi ce. conprising: 5 - . ‘e

- a cylindrical hollow body; a driven head being attached to a driving neans

';sald dr;gen head being partially inside of said body a cylindrical -~
with a peripheral 10 wal [, said carriage bei ng non rotatab

- --engazgepl with said driven head, said carriage being partiall yTZ 29513 sai d

~body;a pLyrallty of jaws enclosed ‘by said perlpheral wal [ sal

-carriage, said jaws having 15 éL cstud gripping neans, said jaws bei ng- sdﬁ
able to .grip and di sengage a stud?“neans to open and close said jaws on a .
stud; a stud pick-up and aligning neans coaxi al to saird carriage, '

- said stud pick-up and al i gni ng nMegDAINSNPT i Si-ng nean .'n
" stud such that said stud is coaxial to said jaws, ﬂﬂﬁm@ m)lttlng o
~-over .a | ower portion of the peripheral wall of sald car o

~said body, a

1. : A.stUd_driving;device§comp:ising:
5. . " a cylindrical hollow body;

a driven head being'attached to 'a driving -

N

means, said driven head being partially inside of B -'f;)i
said body; | |
a cylindrioal carriage with a peripheral
10 wall, said carriage being non-rotatably edgaged with

~said driven head, said car:iege being oartiélly

inside of said body; | |
| a plurallty of Jaws'enclosed by sald
perlpheral wall of said carriage, said jaws hav1ng
. 15 stud gripping means, said jaws being able to grip and

disengage a stud;

‘means to open and close said jaws on a
stud;
a stud pick-up end aligning oeans coaxial : f..?
20 td Said”carriage, eaid_stud.piCk;up'and aligning

means -comprising means to loosely grip a stud such.
that said stud is coaxial to said jaws, a peripheral
wall fitting over a lower portion of the peripheral

wall of said carriage outside.of said body, a

< e et e o g v




3

C L*M Splurality of axi ally extending st-ot-s—i-A_said_peripheral wall,
stopplng means-for the stud pick-up and allﬂn’ng means, said stopplng means

: extendlﬂg t hrough sai.d slots, sai'd stoppin . to
the carriage and able to sllde relative to ﬂﬂﬂ nﬂ"nﬁ[ﬂuﬂg and al igi ng
means. 2. - A stud dr|V|n%ggeV|ce as cla‘mell i G a*m 1 wherein a
-pplq;gllty of C|rcunferent|ally symretrically di sposed apertures are
.forqu t hrough. - he_| ower portion of the_carria t he neans for | oosely.
gripping the E%HHEQFEYI85aF§Ha£§¥oﬁFFﬁEdbEQ|BﬁgFél1RaFPl f the pick-up and -
al i gni ng neans ts sajd_peripheral posed to 15

overlie said 355??6? ? Hﬁé?hg 5 RE&P% 6?33§e$afh§ﬁ’tﬁgPa P14 8~apertures i
and the Stopangdggggglgétggg ghrgggg §g{> ?ﬂugtﬁigqg EQEQ 83hg apertures.

_ ver-ascer erern the
Stopplng nEansnfggBﬁ'§§§dasEEU§alé£¥dogt§§£1§§rﬁ$§ns belng fixed
| - to the garr;age and able to slide relative to said
?  f stud.pick—up and_aiigning ﬁeans.
L/ 2. ' A stud driving device ‘as claimea.in 

Claim 1 wherein a plurality of circﬁmferentiélly
.10 symmet;ically disposed apertures are'formed'through

tha 15wer portion of the cairiage,'the-ﬁeads for

loosaly griooing the stud arellocateﬁfbelow the

se oheral wall of the pick-up and aligning meaﬁs;

| the slots in said Derlohéral'wéfl are diéposed-to ‘

13 uver11= sald apertures, hav1ng a width greater than
<hat of said apertures, apd the stopping means extend
through said slots and into.said'apertures.

&gf- _ _
_3. | ' A stud driver_as cléimed in Claim 2,
z 20- wherain fhe stopping means comprises a plurality of

s2t screws.




