1. - 2145951 AUTQVATI C STUD DRI VER 5 BACKGROUND OF THE
INVENTICN ThIS application together with our co-pending Patent Appl i cations

Nes. 8409179 and 8409180 was di vi ded out of our earlier Patent ation
Ng. -8107870. 10 |h the prior art, automatic stud drivers have be .
conpl i cated devices in which a set of jaws were cl anped onto the s and

“then, while the jaws firmly and non- ro%ﬁtably hol d the st.ud, the stud was

i nserted 15 into the workpiece. ce the stud was ful Igg_ gegﬁe% in
_‘the workpi ece, the stud driver automatically rel eased the stud Trom the
jaws and allowed the stud driver to be pulled away from the stud. 20

U S. Patent No. 2,743,639 to Aﬁ@@ﬁA@t%Cé@QSSDﬁiﬁﬁﬂd setter

for. ahtonatlcally i nserting s r disclosed in Lynch ‘639
is a very conplicated device conprising numerous concentric cylinders, -
- nunerous netal balls within the cylinders, and a set: -2- of jaws in the

m ddle of all of the cylinders. Each of the balls within the concentric
cylinders lies - :

= ' BACKGROUND OF THE INVENTION
| | This application together with our.ce-pending Pateht
Applications Nos. 8409179 and 8409180 was divided out
"of our earlier Patenﬁ Application No.'8107870.
10 | |
In the-prier-art, automatic stud drivers have"been'
- - ' compllcated dev1ces in wh1ch a set of jaws were
clamped onto the stud and then, whlle the jaws flrmly
.and non-rotatably hold the stud, the stud was 1nserted
15 _ into the workplece. Once the stud was fully 1nserted
in the workplece, the stud driver automatlcally
released the stud from the jaws and allowed the stud .

driver to be pulled away from the stud.

- »

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

o

setter'fo;:automatically inserting studs.. The stud
setter disclosed in Lynche'639 is a very complicated
device comprisidg 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’

other cylinders and grooves in 5 ° - the jaws. The various grooves in
the cylinders apd jaws caused the manufacture and assenbly of the stud
setter to bé.e nely difficult. OBJECTS OF THE INVENTION 10  °° The
principal obj ek of the present invention are to provide an automatic stud
setter which can be easily and? qui ckly assenbl ed wth a nlnlnag nunber of
"tools, which is easier to papufacfure than prior. autonmatic stud setters,
“and whi ch 9% 3YEit | Bhe Cb’gut%]r3'c1|e°f15“h‘5 cylingmier tHFagh prior

LT L SRS R AL O B SR e D N s

gure L USenAERR KE ENPTLI Pl YHI BN 57 Aoy 3 par L ATy

- Dlunging e il (60 Gl lenSEyPRRREES I8 SHodfin 1OV S e

gr&aggl f ofhé F4wsS5- SHed | Pdvdl ovd %éﬁvéé‘eirb%i'}’e adPnthddiss 1dme C C of Figure
jaws caused the manufacture and assembly of the stud

setter to be extremely difficult.

OBJECTS OF THE INVENTION | : L

10 The principal objects of the present invention are to
provide an automatic stud setter which cén be easily
and quickly asse@bled Qithia:minimal.number of tépls,
.which_is easieﬁ ﬁo'manufactufe thanﬂprior'autbmatic
stud setters, and which is of smaizer'maximum outside

15 . diameter than prior automatic stud setters for use in

work areas where larger prior automatic stud setters

could not be utilized.

BRIEF DESCRIPTION OF THE DRAWINGS

20 Figure l is a pefspective view of thé stud driver;
Figure 2 is a partially.cut away &iéw along lihe A-A
of Figurq.l._and in Figure 2 the jaws, the'pluhgingh
meéns, and tﬁe top of the cér;iage are ndt cut away;
Figure 3 is an.exploded view of the stud driver

25 driver;
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"ngure‘S'is a cross-sectional view along line B-B of Figure 2. 5 DETAILED

DESCRI PTI ON OF THE | NVENTI'ON The automati c stud driver according to the

présent invention conprises a body 10; a collar 20; a driven head:
two sets of balls in the 10

~ tarriage 40;

balls 44 and two latching, balls 46); a set of jaws 50; a plunger 68—and a
As3shown in Figure 2, the assenbl ed
has three concentric cylinders; the body 10, the carriage 40-

stud pick-up and aligni ng. neans 70.
‘stud. driver

which is 15

body 10 by the col
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‘body 30. The driven head 30 and the carriage 40 are, secured inside of the -
a Egeg)é? Whtpng ksl ot C-C ohiBiqwee ekt #8%r threads of
. The driven hegad 30 and the carriage 40 are prevented from
§19878,5 he ReSHOPEUNRC12OBRY YHeY I oRG gk AR e 19F bot h
on the body 10 (Figy{&uég. -The carriage ledge 14 is far enough down into
E a?Tom/the'carriage 40 a limted range of sliding
‘4 between tge bottomof the driven head 30 and the

DETAILED DESCRIPTION OF THE INVENTION

The automatic stud'driver according to'the present
invention éomprises a body 10; a collar 20:.a driven
head 30; a carriage 40; two sets of balls in the

carriage (four retaining balls 44 and two latching

'balls 46); é_set of jaws 50; a plunger 60; and a stud

pick-up and aligning means 70. As shown in Figure 2,
- the assembled stud driver has three concentric

cylinders; the boéy 101 the carriage 40'which is

inside the body 10, and the driven head 30 also in the

body 10.

The driven head 30 and the carriage 40 are secured

inside of the body 10 by the collar 20, which screws

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

head 30 and the carriage 40 are prevented from sliding _

through body 10 by the héad ledge 12 and the_carfiage

'ledge 14 both on the body 10 (Figure 4). The carriage

ledge 14 is far enough down into body 10 so as to

allow the carriage 40 a limited range of sliding

*.



- carriage ledge 14; A bearing surface 11 extends fromthe radially outer

" edge of said head ledgé 12, in a direction axial to the body 10; the driwven
head 30 5 bei ng rotatably | ocated within said bearing surface 11 In .
_operation, \dl‘l ven head .30 is attached to a driving neans. The driving
.. means supp . ; rotary and 10 reciprocal motion to the stud 'driver.

" The' driven head 30 is al socolpted to the carriage 40 so as to transfer
‘the power and notion of the driving neans to. - the carriage 40 but still
al | ow t he beftwéemeth® hoktin def ithe Hix vty herd 1) B dheiage 40 is the
~envel ope for the assenbly of jaws 50. The jaws 50 grip the stud by a
‘grooved t PGPS kedem BY Wrﬁ)st@ﬂﬂf%(ﬁ“?%ﬁ% thestgrds Heam uds. The"

o 50 | ed about th 60 f '

eyl ndr CeRRS TR %fﬁ%?m?ﬁe%eﬁge?o‘gﬁ fﬁvw%"’%q e Surface of

th 40 (Fi th t hr eaded
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in operétion,.£he_driVéh“head.30 is attached to a

driving means. ?hé-driving means supéiies rotary and g | .-””
10 reciprocallmotion to.the-stud driver. The’driven.head

30 is also coupled to the carriage 40 so as to

transfer the-powérzahd motion of thé driving means to

the cafriage.40 but still allow the éarriage_40 to

slide in the body 10.

15
The carriage.40 is the enveloﬁe fdr'the aséembly of
jaws 50. The jaws 50 grip ﬁhe stud by a grooved
threaded section 54 whose threads match those of the -
Studs: The jaws 50 are asseﬁbled about the plunger ,k“_
20 means 60 forming'a-cylindrical shape which is held:

together by the hollow inside“surface of'the carriage.
40 (Figu?e 2). A hole is formed by the grooved
threaded section 54 in the bottom of the assembly of
jaws 50. It is into this hole that the stud is

25 inserted to be grasped by the jaws 50.



The assenbly and di sassenbly of the stud driver has been greatly sinplified
in the present invention by the novel body, carriage, jaws, and stud
pt¢k-up and aligning means. The jaws 50 are held around the 5 _ -
plunger ' means 60 and then inserted into the carriage 40. The'
retaining balls 44 and the latching balls 46 are placed i.nto ™Ne=f et ai ni ng
balt holes' 45 and latchihg ball holes;47 in the carriage 40. Before the
carriage 40 is dropped into the body éb,. ei ther 10 the jaws 50 nust

- be-closed to line gp t gsélg#ﬂ@l&gdbﬂ%agg&w%@f V\ﬂ,&Q dhgs | & chih hal |

aﬁ!eﬁq?7 or, the diranetric opposed cuts I'n the side of the jaws 50

i chhJorm grooves,bef Wepat ¢ & ol BiBedlUSt ©ie | prdskn tipi Mbdir idie Byt ching
_ holesj47, so as to pro\\;\?deal_gF fﬂba recess betmé%n the jaws 50 for:?he
‘latching balls 46 ggetRe¥es! bsl@y pasir i ege)riaes, lindnstid pely-dd mdl

allomzﬁhe_carrjage 40 to slide into the body 10. The grooves formed by the
co-operating cuts 57ighehgrmbays haveha jakst50tarcd | lye 8 shopend the
~cross-section. Once the 20 . carriage 40 is in the body 10, the driven
head 30 is5slid i npbuhherbmegng068oandathencipsertead bmte heheaearai@aen
sfides into the slot 34 in the driven head 30. The.collar 20 is then slid

over the driven he48-30Thed tkeevetiabningtpelbedgs18nd ahet hatehinet 80 25

(Figure 1) is tightened up against-the,collag 20 to, .

“ . balls 46 are placed into the retaining ball holes 45
and latching ball holes 47 in the carriage 40. Before
the'carriagé 40 is droppéd'into the body 60, either

10 the jaws 50 must be closed to line up the latching
ball groove 58 with the-la;ching ball holes 47 or, the
.diametricaily'bpposea cuts 57.id tﬁé side of the jaws

PO _ ' 50'which'form grooves_betWeen the two jaws must ye'
1ined”up_with the latching holes 47, so as to providé

15 " a recess between the jaws 50 for the latching balls 46
as they slide past the surface 15 on the body 10.and
allow the. carriage 40 to slide into the body 10. The
grooves forhed by the co-operating cuts 57 preferably
have a substantially V-shaped.créss-section. Once the

-20 carriage'40 is in the body 10, the driven head 30 is

':' slid.into thenbody 10 so that the post 41 on the

carriage -40 slides info the'sloé 34 in the driven head
30.  The collar 20 is then slid over the driven head

30 and screwed onto the. body 10, and the collet 80

25 (Figure 1) is tightened up against the collar 20 to



" -6- lock the collar 20 on the body 60 to conplete the assenbly of the stud -
~driver. The collet 81 can be utilized to secure accessories, such as a dust
cover or a trip gauge,. to the tool. 5 Optionally, the stud pick-up and

al i gni ng neajfibo may be slid onto the end of the carriage 40, the slots 71
in the stud pMk-up-and al.igning neans are alignéd with the set Sscrew hol es
48 in the carri'age 40, and 19 6 - the set screws 78 are inserted into the
.carriage 40. To disassenble the stud driver, the reverse process is used.

To renmpve 1PekjEhe colizpn2@henchireibedy 60 omceompbetarthage 40 is out of
the body 10, the 'amg 50 15 ~need.to be closed which requires a stud to
be Lnserteﬂé§ﬁTBlkh% j EhR . ShP dctvebty TRl epLiebelblgamibehe stud driyer

requi.res x_end wench for the set 20 screws 78 if*th

h
opti onal SekHLDrER 0 SREe UeRSNEIRe. /BITE 3131 SUAE GORFE set of
wr enches fﬁ; ;h@rﬁﬁgggﬁggo,tgo%ﬂgtgggﬁand optional collet 81, and driven

"head 30. -The adva es*of suc Te to assenble stud driver are
engrmous in saving tinme in 25 mai ntai ning the stud driver.

Optionally, the stud pickfdp and aligning means 70 may
be slid onto the.end of the carfiage-40, the slots 71
in the stud pick-up and aligning means are aligned

with the set screw_holes 48 in the carriage 40, and :

O

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

To disassemble the stud.driver, thefreverse §rocess is
usedf To remove the jaws 50 from the carriage 40 once
the Carriaée 40 is out of fhe bbdylld, the jaws 50

15 néed to be closed which requires a étud to be inserted

into the jaws.

The assembly and disassembly of the stud driver

requires only a stud, a hex end wrench fbr the set

| _',(_f;'

20 screws 78 if'thé.op;ional_stud pick-up and aligning.
means 70 is utilized, and a set of wrenches for the
collar 20, collet 80 and optional collet 81, and
driven head 30. Thg advantages of such a simple to
assemble stud driver are enormous in saving time in

25 maintaining the stud driver.



-7 - In the stud setter, the means to grlp the stud are the jaws 50. On
ithe inside planar: surface of each jaw 50 irs a sem.circul ar groove 51 .
iextfending the length of the jaw, ~The |ower section of the groove 51 is 5
ithreaded to match the threads on the stud. Thus, when the j aw -

onto the stud; the threaded section 54 of the jaws 50 can grlp
mﬁthout danaglng any of the threads qn 4 he stud. 10 ;. Fitteo 0 the
iupper section of the groove 51 above the threaded section:54 is the pl unger

ineans 60. The plungeryglalitudGdsedie] dhd) ddndneo i3l e tdid ane Mhdy
fa pivat cylinder 65. The pivot cyllnder 65 1s sl.idably nounted on a

it hreaded shaft 66 ofaydies®] UngertHd insiddmsighar Hi fictof WddhlefabBF i ts
(in pivot grooves 55 of the jaws 50. The pivot grooves.55 are perpendi cu-
ftar -to the | engt hwi sis g coemei Gilr culer [Wrowes Sieancteaidl ingsdee tlend tdwarf
iportion of the jaws 50 outwards to allow the jaws to slide over the stud.
iThe jaws 50 are 20 the jawpencthéylewemrsrgtirtdhriheaysanryil ieans 60
iwhi'ch is biased towards the opening groove 53 of the groove 51 in the jaws
tand away from the ctheeadedrtovea @P%c@’&%ﬁﬂ%l%lw ‘Eﬂﬂ/e Bhiyfhs Wien

flsarger radius than does,the annul us 62, the C sed |1 e 25
'annul us 62 is in thehel RYRREE RARSSD Mo s#l?fces"t?fg’ "he' Rfdaddd

section 54 of the jaws 50 can grip the stud without

i

F

damaging any of the threads on the stud. -

10 = Fitted into the uppef section of the groove 51 above
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- the threaded section 54 is the plunger means 60. The

plunger means 60 is:held in the gréove,Sl of the jaws

e

50 by'a-piéet eylinder 65. The pivot cyllnder 65 is
'{slldably mounted on a threaded shaft 66 of the plunger
15 means. The prOt cyllnder 65 f;ts in pivot grooves 55
| of the jaws 50.. The pivot grooves. 55 are perpendicu- |
ar to the lengthwise groove 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.
W 20 opened by an annulus 62 on the plunger means 60 which
is biaeed towards.the-opening-groove 53 bf"the groove
51 in the jaws and éwaf'from-the_closing groove 52.
: Since the closing groove 52 has a larger radius than
.does the annulue 62, the jaws can be.closed while

25 annhlus 62 is in the closing groove 52 but since the
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- -8- annulus 62 is biased towards the opening groove 53, which has a smaller
radi us than annulus 62; the |ower section of the jaws are forced apart.

The spreading out of the jaws 50 di sengages the threaded section 54 5
fromthe stud and thus rel eases the stud. The |ower section*of the anful us
62 i.s taperet rd so as to allow the annulus 62 to snoothly $lide from

t he closing gr > 52 to the gpening groove:53. 10 ° The annulus 62
‘along-with the entire lower half of the plunger nmeans 60 is biased downward
in the | aginGPubovlr ds bhese@crbRaIrgsoeNe 68eR¥ng §ebbealsspring 64. The
hel i cal spring 64 pushes up against the pivot cylinder 65, which is »

- slidably whiisheHasnat bmalbeearedids than shailu§662, Thke plowércyl i nder\ @5
is prevented fromsliding off the threaded shaft ‘66 by the hex end head®on
the threadedtihaf of68he TJhwsbareofir6Gedf apaetpl ullper spreadisg extends into
the threaded section 54 of the jaws. As the stud is inserted into the jaws

20 ~ s5outtpf &he deweh80sdigepgagsssthp hhreaded: fecbéenoht 63 of the
plLunger neans 60 and, _by overconing t he biasing force, forces the plunger
_ nPans 60, fFABI &APngtEfeaBAnGRYE EoleapRar BRSi Atife GRBoYeVEL.  The annulus
62 slides LntoohngsChRs! 18ndi08"8252: 0008t b8 SnbhEa %8 as chaVe TO ClOSE
- allow the gnnulus §2 td-smoothly.slide from the ' o *

closing grOove'52 to the opening groove 53.

10 The annulus 62 along with the entire lower half of the
plunger means 60 is biased downward in the jaws 50
towards the opening;groove 53 by'a'helical spring 64.
The heiicél épring.64 pushes up agaiﬁ#t_the pivof
cylinder 65, which is slidably.mountéd on thg ﬁhreadedl

15 shaft 66. The pivot cylinderlGS'is prevented from
sliding off the threaded shaft 66 by the hex end head
oh 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 N

20 50, the-eﬁd'ofithejStud presses up against the bottoh;. L
63 of the plunger mean$-60_and. by=overcdming the
biasing;force}.forces thé-plungér-means_so, including
the annulus 62, upwards in the groove.Sl. The annulus
62 slides into the closing groove 52 énd allows the

25 jaws to close onto the stud.




29~ The assenbly of the jaws 50 and the plunger means 60 is enclsoed in the
carrlage 40. The carriage 40 is a hol  ow-cylinder with a closed top end
42 AIthough the jaws and plunger assenbly can easily be slid into 5

the carriage, once inserted, ‘the Jams 50 cannot unintentionally slikde out-. -
The three neans which prevent: the jaws 50 fromsliding out of thrriage_
ater the retaining balls 44 which ride gi o the peripheral wall. o e '
-carriage 40, the latching balls 10 46 which also ride in the
peripheral wall of gpke (&¥embige o0 thand awsl GOKiahd gheoyduddetFimgans BP
around the inside surface of the carriage 40. The |ocking groove 43, which .
for rrs&g circle pergdendinalsaed drni ltheaxias rdlagehd Ocar Thageat® iageudd tilsea
.inside surface of 15 the carriage 40, prevents the open jaws 50 from
.sliding out of the dAdvagyMihder adtthng o osesk &oN enddid@met Alddough
opposed br.idges 58A.on the jaws 50. Wien the carriage 40 s in the body 10,
:the retaining baI | £hen jawsy and FHANGRRs aﬁs(ﬁ‘ﬂbslly &Ry e@SiYe b8 Fidgk 1

-of the body 10, regardl ess of whether the %Fmggﬁare cl ed or. not. The
‘fetaining Balls 44 Lé’ree GRH A 3GE 1 IRDSSe AR A ® % cé:tar’ﬁné’ e 40 in
§t$e retaining balldﬁ?fﬁ%ﬁ%%oﬂgYiy slide out. The three means which..

prevent the jaws 50 from sliding out of the carriagé

are: the retainihg balls 44 which ride in the

perlpheral wall of the carriage 40, the latching balls .
10 46 whlch also ride in the peripheral wall of the :
| carriage 40, and a locking groove 43 (Figure 2) arouqd

the inside surface of the éarriage'AO. The lockinQ:

groove 43, which formé-a,circle perpendicular to the

gy

A'éxié of the_cafriage 40 around-the'insiée surface of_-
15 : the carriage 40, prevents the open jaws 50 from
sliding out of the carriage 40 by acting as a stop for
diametrically oPposed'briéges 58A on the jaws 50.
.When the carriage 40 is in the body 10, the retaining
s bélls 44 prevent the jaws from'sliding completely out
) _ 20 - of the body 10, regardless of whether the jaws 50 are

closed or not.

The reﬁaining balls 44 are held in the peripheral wal;
- of the carriage 40 in the retaihing ball holes 45. The

25 : retaining balls 44 have a diameter largér than the



25 retaining balls 44 have a dianeter larger than the - 10-
thi ckness of the peripheral wall of the carriage 40. Thus, when the
carriage 40 is in the body 10 which brings the wall of the carriage 40

flush with jner surface 15 of the body 10, the retaining balls 44 5°
_protrude pij the inside surface-of the peripheral wall of the carriage 40
‘(Figure 2).“The'jaws 50, whichof+t snugly in the carriage 40, conpete for

space inside the carriage with the retaining balls 44. The only section. of
the jaws atbtokhgsshofhthe péripkevayhwdll of the ¢arrbagewtd.t he
protruding retaining balls 44 is the- retaining ball, groove 56. The _,
retai ni ng Bags, grbenethe ¢arpiagectBubh id Hhe bpdniel WRigD a |ini teq;%'
range of sliding novenent u nd domm,mﬁthig the carriage 40. Wthin this
range, thePFaR@Ssbheayall of the) ¢apringe of 0t Hbush ¥itRela®etintil the

or1 dges S5.gRIRcIl P, Lhe dh89VE0ToLRL LEEERTAY BRI B LPS LoV SO
PR O SR e Batk! Pk GO OB P Lo LAl e el T o1 50
46 are he'Qaif_of the carriage 40 (Figure 2).  The jaws 50, S o
| which fit snugly in the carriage 40, compete for space
"inside the cafriage with the retaining balls 44. The
only section of the_jéws assembly which is thin enough
10 tO-fit between the protruding retaining balls 44 is
the retaining ball groove 56. The fetaihing ball
groove 56 is wide enough to allow Ehe-jaws 50 a
limited range.qf sliding movement up and down within
'ﬁhe.carriagé.40. ﬁithin‘this ranée,.the jaws S50 caﬁ
15 | slide out of the carriage 40 until the bridges 58A
en§age 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 approxiamately flush with
the bottom of the carriage 40.. L : , ' .:HJ
The. jaws 50 are also held withingthe-cariiége”by'the-
latching’balls 46. The latching balls. 46 are held in
the pefiphéral.wall of the carriage 40 in the latching
ball holes 47. As with the retaining balls 44, the

25 latching balls 46 have a diameter larger than the

bk e 1t SweRE S e s See e S £ 08 1 e et e epe



Iatch}ﬁg ba

42 of the carriage 40 is up against the bottom of the driven head 30
. bringing the latching 5 - bal |l holes 47 up next to and flush with the
.~ i.nner surface 15 of the body 10, the latching balls 46 are forced to extend

;e-:_'loast h't he Lnlnler surécexdsd her Pexd Rher Bdheowdl wf11 hef otid iager e 40U y. the
. latching ba

~balls]46.  The | atohhsp Wiedh €Hoover bagaddtis|siad pastinte gheotbady np
|1's 46 because of the thicker portion of the jaws 50 just above

. the pefipheral wal | of the carriage 40 in the latching ball holes 47. As

_with the retaining balls 44, the 25 latching balls 46 have a_dianeter
- larger than the - 11 - thickness of the peripheral wall of t ri age
- 40 Thus; when the-carriage 40 is slid up into the body 10 such t¥g he top

groove 58 can fit between the protruding |atching 10

the | atching ball gucbveh&s. titonsepuéditdf thdrecimmbad®® £dnkdtur|agringk of
the carriage 40 when the latchng balls 46 15 are forced into the

k9

y

15

10

20

25

‘latching bal | grootee5sotpom ofictheadciven chead 3@ r inglngvkhelateting
- sliding conpletely out of the carriage 40 allow the jaws 50 a |imted
amount of Bliding bethiholee farwPaRextotoognd Flushayith (FRRq12ABUNt of

' ?éQELQ?eOf the Jamguggaég fgdoguéhgfbggf'f8£réﬁgelégcﬁfggnggffsbxsw@égh the

forced to extend past the inner surface of the

peripheral wall of the carriage 40. Only the latching

ball groove 58 can fit*between.the pro;ruding latching -~
 balls 46. The'latching ball groove 58 cannot slide

past the protruding latching balls_46 because of the

thicker portion of the.jéwé 50 just above the latching

ball-gfobVe 58. Consequently, thé jaws 50 cannot_

slide out of the carriage 40 when the latéhng balls 46

- are forced inté'the latchihg ball groove 58.

All the means which prévént the jaws 50 from sliding
completely But of the carriage 40 allow the jaws 50 a
limited amount of sliding within the carriage 40.

That limited_émount of sliding of the jaws 50 in and
out of the carriage is the means by which the jaws are-
ciosed7aqd'allowed-to open. When the jaws have slid
partially out of the carriage, as in Figure 2, the
jaws Sd are biased open by the plunger means 60. When

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



cl osed and all owed to open. Wien the jaws have slid partially out of the
carriage, as in Figure 2, the jaws 50 are biased open by the pIunger.neah§
- 60. When 25 _ a stud is inserted into the jaws 50, the stud pushes

=12- the j O up into the carriage 40 which brings the closing 1ip 59 on
the jaws 5 o0 engagenent with the tapered surface 49 on the carriage 40.
Engagenment of the closing |ipsl89-and the tapered surface 49 causes 5

the lower half of the jaws 50 to cone closer and closer together as.the -
jaws 50 ar &hsg| jawsupPhP andof thehearupagat 40t weichr br dngs4ehentil finally
the jaws are closed firmy onto,the stud which prevents the closing |lips
59 fron1sIFaPﬁbn§n§1Pu§?h8¥ theagaraspOidnto engagerentswithcthas. ~Onge.

thi s happeps eth L.a 550 e-Lu cgosed ontg-the stud. The insertionfff
the stud |Ef3_fﬁ§ f3§2-§5 1pes fgL%eg fﬁéaSSr%BageEﬁ@agﬁmﬁPFd%fup in the
TR R L R R
pOBRCeT | bl okabchant: becend ale! 88, COCKopUtLEbsler g8 L1 L CTINO
20 ~ Caglbaee #6gaBHetNts the §ahshs00abal 1980PYPLREr and
further ué'intq the carriage 40 unﬁil.finally £he;jaws
are closed firmly onto the stud which prevents fhe |
closing lips 59 from sliding any.fu;ther up against l—~
10 tapered surface 49. Once this happens, the jaws 50 ~
are fullj_closedﬂonto the stud. o
‘The insertion of the stud into the jaws 50 also forces
the carriage 40'to.slide up in the bod& 10 agaihst thé
l5 bottom of the driven heéd 30. Once the carriage is
slid up into the body 10, the latching ball holes 47
are adjacent to the inner Surface 15 of the body,
which forces the latching balls 46 to protrude past
the inner surface of the peripheral wall of the : ;uQ
20 - carriage 40 and into the latching ball groove 58. |
Since-the-1a£ching.ball_groove-58 is bridged at 58a,
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



-rotate in the carriage 40 until -the latching balls 46 are abut "th-the
si;de of theé bri dges 58A. Thus, when the stud is bei ng spun int - 13 -
fhe workpi ece, the stud cannot force the jaws 50 to spin around ln ‘the e
‘carriage 40. Power and notionm is inparted to the stud driver 5 ot
“through the driven head 30." The drivem#ead 30 is rotatably held into the
ipody 10 by the collar 20 by engaging with the lip 33 on the driven head 30.
:Through the bottom ghet RerKipided, hewel Sud Scadmeos!| Mirc fes PPl c30 o t 0 -
the aX|s of the driven head 30. 10 This slot 34 slidably but -

inon- rptat abl y engagssimi ahothd pmsthd&gawriégetb@.of the carriage 40. The
is| ot 34 and post 4{ engagenent allows the carriage 40 to slide up and down -
within “body 10 but* still be rotatably coupled with the driven head 30.

iThe top 15 end 31 of the driven head 30 is attached to some driving
means, such as a drPpveprasd mohiem isphPRarked| pPokhe A rSEHYST notion to

ihe'stud driver. The collar 20 holds the en head_30 in the y. 10.. 20
“iThe collar 20 scr enEhEAUER Fﬁ% @Bbv%ﬁdh%?g #é ﬁ%elﬁF 19eR %%ﬁ?afg

'engages W th I|p 33 & atagf Hglgulné the body 10 by'the collar 20 by

engaging with the lip 33 on the driven head 30.

Since the | at ching ball groove 58 is.bridged at 58A, the jaws cag only

ey
g

Through the bottom of the driven head 30 is the élot
34 perpendicular to the axis of the dfiven head 30. -
10 | This slo£ 34 slidably bﬁt non-rotatably engages with
ﬁhe post 41 on the top of the'éarriage'40. The slot
34 and éost 41 engagement éllows the carriage 40 to
— _ slide up and down within body'lO'buE still be-
| | rotatably coupled with the drlven head 30.1.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.

f'\d; The collar 20 holds the driven head 30 in the body 10. -
I%%' : 20 ' The collar 20 screws on to - the tap end of the body 10.
. | | The-coll;n 20 engagesywith lip 33'énd”beéring.sdtface'
35 on the driven head 30. The éollar 20 holds the
driven head 30 coaxial tq-the body'by the engagement
of the bearing surface 35 and a similar béaring

25 surface on the inside of the collar.



35 on the

bearing 25;

driven he

t he outer

mechani smayd indniGal & feqq &

oper at i on

into the |

_stud prior

h the jaus
has an

10

15

20

driven head 30. The collar 20 holds the driven head. 30 coaxi al
to the bpdy by the engagenent of the bearing surface 35 and a sim,lar
: surface on the inside of the collar. - 14 - Pl anar
surfaces-ggggave been cut out of the upper cylindrical surface of the
0 so that a wench can be used to-tighten the driven head 30
onto the:.driving neans. A si-ml4ar pl anar suface has’been 5 cut -out- of
cylindrical. surface of the collar 20 to also provide a grip for
a wrench tRiatnag:htse!rﬁma:ciZ &avE) beero qute dyddwflkheCypper 80 has a pl anar
surface for a wench and-is tlgptened up- agai nst the collar 20 as a | ocking
e drivey head 34 ﬁ@ $haterd | oose durijrg.

MEZ
70 pi cks u«?em@aew%m‘?ﬂoe?é%veék Thes‘lf“f&%a““dsepnt AT ﬁs‘f'an%%:dg%rg "’”_‘: -
3o sl
S an i el B ot N e P e 1Y ol

3& i s coaxi al

| nvertecfzpatbq e Top ste}%: ion @fig\%%é%ouroﬁﬁﬁs%ﬁ d gning means

20 to also provide -a grip for a wrench to tighten the
collar 20 onto the body 10. Collet 80 has a;plana:
surface for a wrench -and is tightened ﬁp against the
collar 20 as a locking meéhanism to prevent the collar *
20_ffom.beipg-sbaken loose ddring operation of the

stud driver.

The optional stud pick-up and'élignihg means 70 picks
up ‘and holds the stud until tﬁe stud is'tq.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 stud pick-up and aligning means 70 has
an inverted table 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

25

through the holes 75. The pins 73 are biased inwards

=



- -~ 15 - towards the axis of stud pick-up and al i gning means 70 by
_ re5|I|ent Oring 72. The pins 73 engage the end of the stud when the stud.

: symetrical ly di sposed about its side, each of which holds one of a

plurality of pins 73. The pins- 73 each -have a head 76 which preven
j fr0n1slld|ng 25

through the holes 75. - The pins 73 are bias

&

is inserterd into the stud driver and pgsition the stud towards the certer:

of the 5

jaws 50. The pins 73 do not firmy grasp the stud and thus

{al'low the stud to shideapashean®isobat stud phekpipsaid. al Tgring utemnsk?p
~and aligning nmeans 70 is held onto the carriage 40 by two dianetrically

-ODDOSBd set screwsby8awheshlaentetet bagd7Ry cTheepposdidgengage theglend 71

i n the"peripheral

wal | of the stud pick-up and aligning means 70. The set

screws 78 are set of she stndwhehethdgstndt he Gaﬁerﬁgéd4gn§ﬁdtb¢o§FE@e out
fromthe peripheral wall. of the carrla e 40. The set screws
inserted in the cadrixgs 3pdappsitipe’ thg stud EPHErﬁFckhﬁpcﬁﬁﬁeﬁl?Gthﬁ

- means 70 has been slid onto the end o

. screw arrafgenent gewsi £8-t h&h §t8&n5|3§ Eg §ﬁ%r§??gﬁyngrﬁggn§L gBds?Pae
?UD and down a I?n1%ggsdg Ea”C reI dvgotgl SQSE'QES %gtate in the

' pins'73; The stud pick-up and aligning means 70 is

K

10

15

20

25

1.and.set

held onto the carriage 40 by two diametrically opposed .

set screws 78 which~afe engiosed'by corresponding -

- slots 71 in Ehe-peripheral wall of the stud pick-up
and'aligning means:?O; . 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’
stud pick-up and allgnlng means - 70 has been slid onto
the end of the carriage 40. The slot 71 and set screw
arrangement pérmits the stud pick-up and aligniné'
means 70 to slide up and down a limited distance

relative to the carriage 40.

In opération, thé assembled stud driver is attached by
" the driven head 30 to the driving means. In the

. beginning of the sequence (as shown in Figure 2), the

jaws 50 are open and partially out of the carriage 40

which has slid down away from the driven head 30 in



20 I n operati on, the assenbled stud driver is attached by fhe driven head’

30 to the driving neans.

In the beginning of the sequence (as shown in.

Figure 2), ;the jaws 50 are open and partially out of the carriage 40 25

whi ch has |

stud is to be inserted into the jaws. - Usually the stud is held in the_stud

) d down away fromthe driven head 30 in - 16°- the 'body 10
“to rest on~Che carriage |edge 14 in the body 10. Wien the stud:dri
the optional stud pick-up ane aki gning neans 70, the stud is inserted into
the stud driver, by first passing through the 5 stud pick-up
al i gni ng mthes bedy Ui ¢t piesks onp thiee carwdagerd lkdbes 1#hénsthds until the

ver has

and

pi ck-up andodlyi dfi-ngWheansheostudt drives begdthe ppsagheli studcont act w h
the threaded stud hole, .10 | at which tinme the stud is pushed up int®o:

the jaws aPickeud g@dpiddiignd ngndeansyidng theaféudo 18 iip86rtRE stud coaxi al
to the ope

t he end

15
forces t

of

stu

he

driver,

nj.a 50. As t he- st is.further inserted ipto. the stud
LAie3 s stk GriNeToPYobi6d o PAERERS) GAECRIRLERE 60 onoe 1 he

LR SRR, 590, RSB PSRl s BOGHIRECAR

.93 OT thejé@“ﬁ~and]holds'the studs until the stud is to be- '

10

15

20

25

insérted into the jaws. Usually the stud is held in
the'Stud pick~-up and aligning meéns 70 until the stud

is brouéht into .contact with the threaded stud hole, .
at which time the stud is ?ushed,up into the jaws as

the stud pick-up- and aligning means 70 éligns the stud
coaxial to the open jaws 56.- As the stud is further
inéerted into the stud drivér,'thg eﬁd_of-the stud'
abuts'the'botfom 63 of the_plunéer means 60. Once the

stud overcomes the biasing force of the helical spring

64, the stud forces the annulus 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 thé top of the
closing groove 52 of the'jaws 50, the upward movement
of  the stud forces the;plunge; means and jaws assembly
up into the carriage. As the jaws 50 slide:up"into

the carriage 40, the closing lips 54 of the jaws slide
against the tapered inner su;face 49 of the carriage

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

t he stud
- groove

7}

s



~into the closing groove 52. Once the annulus 62 of the plunger nmeans 60
~abuts up against - the top of the 20 closing groove 52 of. the jaws 50,
-~ t & upward ‘novenent of the stud forces the plunger neans and | ey
up irnto'the carriage. As the jaws 50 slideup into the carriage 40+
closing lips 59 of the jaws slide against the tapered inner surfaee” 4¢
- the-carriage 25 40 and force the threaded section 54 of the jaws 50 to -
; 17 - firny close onto the stud. The upward novenent of the stud will
al so force the carrdjaga y#Q1deeSlondd Whe Bitad.he Thedyipk@rdnimolveieatt ofF 42 of
the carriage 40 is flush against the bottomof the driven head 30, 5
t hus .pringing the luwiechitug bdlll dlses £46% cep theuslarwiialyel dfertos sifidec up5 of
t he body 10 and causing the latching balls 46 to protrude inwards past the
i nner surface of thmtwerihshdrdy Vdl lundfilt Hdiec &iop dde of0 tived Gaxrd agiee 40
latching groove 58 of the jaws 50. 10 Wen the stud driver first starts
rotating the stud d@wfluaty agadnidry Kieedot tome ofi e &giiyedn Beasy 3% ewed
into the workpiece and rotates in_the threaded sectiqn 54 of t | aws ,50.
AR T

“However, a® the st Uduss bringing fhes Lataidg hadddde s
farther inner .surface 15 of the body 10 and causing the

v

'latching balls 46 to protrude inwards past the inner
‘surface of the peripheral wall of the canriage 40 and
‘into the latdhiné_groove,58 of the jaws 50. - -
10 | |
When the stud driver first starts rotating.the stud
down into the'QorkpieCe,'thé stud fesists being |

screwed into the workpiece and rotates in the threaded

H

section 54 of the jaws 50. HoWé&er; és‘theistud
15 rotates in the thfeaded'section 54, it screws further  '
and further up in£0'the jaws 50 until it finally abuts
the bottom 63 of the plunger means 60. The plunger
bottom 63 is prevented from ‘going ény'furthér up into
L\ the jaws 50 by the annulus 62; which is abutted up
Fm - - 20 '~ against the top of the closing groové 52. Once the
| stud is up against the bottom 63, the stud is
prevented'ftom rotéting;any further up into the jaws |
50.. At that.point, the stud will then cause the jaws
50 to rotate within the'cylindef-40 but the-jaws can

25 only rotate through a limited arc since the latéhing



‘and further up into the jaWs 50 until it finally abuts the bottom 63 of thé

pl unger means 60. The plunger bottom 63 is prevented from going any further .

. up into aws 50 by the annulus 62, which is abutted up 20 “agai nst
~the top e closing groove 52. -Once the stud is up against the bot'tom
63, the 'is prevented fromrotating any further up into the’jaws 50.

At that point the stud wi.lf iﬁen cause the jaws 50 to rotate within-the
cyllnder 40 but the jaws can only rotate through a limted arc
si nce thegFQPEﬁlﬁé in wmgchgFbevéaSShin9mhﬁéhStﬁé Fafdehifg balls 46 ride is

“bridged at 58A. he tud is stopped fromrota in the jaws 50 by
“the pIungQFlﬂﬂ?ﬁoﬁF6§ RESj § 5B§réssFBBBgﬁé %6 rotating in thel

-E%‘L; | H% 2ptacies; ap?éate:ﬁa%%‘i §Ffeg§o§ﬁ€!-ﬁaé‘%ﬁé”&a?ﬁsfﬁéé”giﬁ QEhPL'ﬁdgfﬁd
;f||r g¥a§§?ﬁagﬁﬁesgtgég Etggé??;gggg %&git%ng ghgtugikygﬁe stLg pLFIs

‘e carri aaebﬁotﬁewma%waxn&rBmeewbysamaaa gd¥nd8Rdehat o the body, which
brings the |atching ball holes 47 in the cafriage 40 adj acent the larger .
di aneter bp@@ges 58A, the stud is forced to rotate down into

the workpiece.

After.the stud is fully inserted into the workpiéce, ._.
10 the stud driver, which is still grasping the stud, is
pulled up away from the stud. The stud pulls the
carriage 40.dowﬁ away from-the driven head 30 and into
the body, which brings the latching Balllholes 47 in .
. the carriage ;0 adjacent the larger diameter inner
15 surface 16 of the body 10 and allows the.latching
| balls 46 to come out away from the jaws 50 in the
latching ball holes 47. Oncé the latching balls 46

have moved outwards in the wall of the carriage 40 out

of the latching ball groove 58, the jaws 50 can be )

20 pulled by the stud down out of the carriage 40 until
the closing lips 59 are disengaged from the tapered
surface 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,



15 - surface 16 of the body 10 and allows the latching balls 46 to cone
.out away fromthe jaws 50 in the latching :ball holes 47. Once the |atching
‘baf’l.s 46 have noved outwards in the wall of the carriage 40 out of the

| at ching ball groove 58, the jaws 50 can be 20 pul l ed by t Y ud down
out of the carriage 40 until the closing lips 59 are di sengaged '*’ the.
‘tapéred surface 49 of the carriage 40, gplch dll ows the’ pl unger neans 60/to .
bi as open the jaws 50 and all ow the st& to becone di sengaged fromthe stud
driver, -19- th [ t t f i | t isnt 0

.t he wor kpi ece. @Wﬁlﬂn?%h@gﬁﬂgﬂrQ%V| r’fnsl E‘S%Ir%g éh%hril slélqulld

a cyIJndrlcaI hol | oM P bk 3 kP it d .Nner surface; a driven head attached
to a iving means, sai.d driven head being partially inside of said body; a
cylindrical carriage with a peripheral 10 ‘wall, said carriage being

. adapted to be rotatably driven :



by said driven head, said carri‘age being slidably and rotatably mounted. in”
said body and located partially inside of said body, a plurality of jaws.

encl osed by said 15 per.i pheral wall of said caﬁﬁrage——safd—rams—haV|ng
stud grippégg means and neans to open and cl ose sai dJJams on a stud

wherein t nner surface of s body conprises’ a f'mﬂlﬂij(ﬂl!mmj Il
ially

substanti & uni form 20 ~faneter, a carriage

outwards fromsaid first surface, a second surface of substant! al y uni form
di aneter, said' second surface being adjacent to.the radially outer end of
said carriage | edge, a head hgggﬁﬂextendlng radial ly 21 outwards fram
said second surface, and a 't rface of substantially constant dlaqﬁter
adj acent the radially outer end of said head | edge; the arrangenent beitig
such that said carriage is engageable on said 5 carriage |l edge and is
t hereby prevented fromsliding out of said body, said driven head is
engageabl e on said head | edge and is thereby prevented fromsliding into
sai d body 1past sai d haagdtud@ddeiviagddesiteagempsisingabl e mnthln said body

between linmts defined by
5 . a cyllndrzcal hollow body having  an inner
surface;
a driven head atﬁached to a driving means,
_said driven head being partiallyiinside of said body;
. a cylindrical carriage with a peripheral. - N\

10 wall,ISaid'carriage being adapted to be rotatably driven |
by said driven héad, said carriage being siidably and.
rotatably mounted in said body and located partially
inside of said body} -

a plurality of jaws enclosed by said

15 peripheral wall of said carriage, said jaws having
stud grippihg means and means to'open and cl§se
said jaws on a étud;

wherein the inner surface of said body
compfises'a first surface of substantially uniform:

20 diameter, a.carriage.ledgevextending radially outwards
from said first surface, a second surface of
substantially uniform diameter, said second sdrface
being adjacent to the radially outer end of said

carriage ledge, a head ledge extending radially



10  the engagement- of said carriage W|th sai d carrl\ageledge and said

dri ves head, and said third surface conpri face agalnst
‘which said driven head rotates. ' ,mﬂlm,lﬂim”,mum[j drivy devi ce
as cl ai fred in Caim 1 wherein sai d jaws are réci protatabl*e reI o sai.d

“car I' I age. ’ : 9\\

T

I ' outwards from said second surface, and a third surface

of substantiélly.constant diameter adjacent the
'radially outér end of said head ledge; the arrangement
being such that éaid.carriage is engageable on said

5 carriage ledge'and is thereby preveﬁted from sliding

out of said body, said driven head is engageable on

“a

said head ledge and is thereby prevented_from sliding

-t

into said body paét said head 1edge, said carriage is
slidable Within.said'body between limits defined by
- 10 the engagement 6f said carriage with said carriage
ledgée and said driven head, and.séid third surface
- comprises é bearing surface against which said.driven

-head rotates.

15 ' 2. . A stud dr1v1ng device as claimed in
Claim 1 wherein sald Jaws are rec1orocatable relative

to said carriage.:




