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Clalms

-Thisinvention relates to drilling apparatus and

more particularly to--an- automatic chuck and

driver especially - designed- for luse with a -drill

e op ‘kelly of a rotary type 011 well dr1ll1ng
apoaratus )

If-an gil well- drilling- a-ppa-ratus of the rotary
Wpe,: there is:ustially provided, on-a commion base,
drill ¥od -rotating -dnd- feeding “mechanisms, a
'»ho1st1n mechanism, and- & pump- for dmlhng

fuid A drill stem-or kelly is usually attached
.o the ‘upper-end of the drill rod-line ‘and may
e either provided- with" splineways ot polygonal
*.eross. section - for- engagement with- a - splined
v or g-driver provided with g polygonal open-
) -and rotated by a-drive bushing o by a- rota,ry

table and the dril¥ stem or kelly is slidable axially
_*hrough ‘the “diiver and at times' may be taised

[

2

hydraullcally to raise the drill rod line out of the
Hole' independently of the hoisting cable. In
sueh - drilling “apparatus, the drive bushing or
rotary tabie may . bé stationary as regards bodily
moverient of may -be carried by the feeding

~mechanism bodily to move up and down with the

‘10

15

‘and-lowered: with respect thereto by -the usual

hoistitlg csble- of the (drilling-dpparatus.. When
drilling -in relatively soft formatmns, the ‘kelly
may - be- fed by gravity axially -downwardly
th¥ough- the -driver -or’ table under the control of
{He' Hoisting cable; and the ‘hoisting csble may
support the kelly to remove some-of the weight

of-the. drill-rod line from the drill’ bit: - When

'd "lhng in-relatively hard formamons, it 1s desir-

Ble-to-feed the -drill ‘sterm -or kelly toward the
-work‘-fby a-hydrauli¢ feeding mechanism’ to pro-
'vzde- positive feed and a sensitive control of the
movement of -the- dr111 bit at the bottom of the
deill- Kole, and: #is- further desirable gutomsati-
cally to- disconnect- the’ kelly from the feedmg
meéchanism’ -when the feed is retracted to o new
'feedlng posﬂnon Also, -when' forward feed is
Sumed; it-is desirable: automatlcally to
conneéct: the feedinig mechanismt to the kelly.
Stich automatic- means for- ¢otinécting. the feéd
to: dnd-for releasmg the feed from’ the- kelly usi-
ally - imay  comprise an-automatic chuck - which
altomatically -grips  during forward -feed  gnd
automatieally reletises When thefeed is retracted.
-Also;-ati timestit 1S désirable to' operate’ the' JaWS
of the: dutomatic chuek by manual means wholly
independently ot the fhevement of - the® feedmg
mechamsm, ag-for" example, to release the jaws
quring hoisting or lowering of the dr111 rod line,
In-such: drilling apparatus; the dr1ve bushlng or
rotary table: usually has keys ora- polygonal open-
ing:fo¥ rota,tmg' Lsphned orpolygonal. drive rod
whilet- permitting. free - axial- ‘Thovenient of the
“drivesred With respeet thereto: - Further, in such
ling’ apparatus, it'is desirable; at tlmes to' pro-
i onal-chuck which may’ be adJusted

hydrauho feeding mechanism' may be: employed
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tively' to-grip- the* kelly so that’ the ..

55

automatic chuck in conventional manners. -
An object of the present invention is to pro- . .

‘vide an improved chuck mechanism for connect-.

ing the hydrauli¢ feedmg mechanism of a rotary =
drilling appsgratus to or releasing the sime-from.
the ‘drill stein: or kélly, - Another obJect 15 to pro-
vide an’ improved automatic chuck which auto-
matmally gnps the drill'stém or kelly when- for-
ward . feed is effectéd and which automatically. .
releasés when the feed'is retracted. A further
object is to provide an improved automatic ehuck
having -a- novel arrangement of the chuck jaws

‘and improved- means for supporting and opérat-

mg the jaws.. Yet another obJect is' to' provide
an--improved - chuck mechamsm wherein - the
rotatable- chuck casing carries the driver:for the
drill -stem: or - kelly -and- embodymg improved

‘adaptor means whereby the dnver may. e releas-
ably attached to the chuck casing: Still riother, .
obJect is to provide an 1mproved automatic:chuck -

g mechanism-to
{'chuck jaws -
for  moving

for connecting a hydraulic f
a-drill stem or ‘kelly - and which
which automatlcally gr1p ‘the ke

‘the: latter downwardly in an- axial direction with

respect to- the rotatable member or rotary table
of- the dnlhng apparatus. A still further object
is to prov1de improved rotatmg means 1ndepend—
ent of the gripping means of the automatic chuck::
and rotatable with the chiick casing’ “for’ rotatmg .
a-drill stem or: kelly Another" object is to pro-
vide an 1mproved chuck ‘mechanism embodying
2 chuck for gripping’a, drill stem or kell ¥

nect the: hydrauli¢ feedmg mechams
whereby the feeding mechanism ma o
hydrauhcally to raise the drill rod line from the
drill hole"independently of the hoisting cable of
the drilling apparatus. - These and otlier’ obJects
and: gdvantages of the invention will, however

‘hereinafter more fully appear.

‘In the accompanymg drawings theré is Shown
for ‘purpases” of illustration one form whlch the
invention may: ‘assume in practlce

In thege drawmgs ) ’ P

Fig, 1 is g vertiedl .séctional’ view, w1th p‘ g
shown ™ in' full; taken” through the: feed ‘and
rotatmg mechdnisms of 4 rotary ‘oil well d llmg
apparatus, with which® an 111ustra‘t1ve embodi-
‘ment of’ ‘the improved. chuck mechamsm and
driver is associated-
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Fig. 2 is an enlarged vertical sectional view
through the automatic chuck and driver which
are shown in full in Fig. 1, taken on line 2—2 of
Fig. 3. )

Fig. 3 is a cross-sectional view taken substan-
tially on line 3—3 of Fig. 2.

Fig. 4 is a cross-sectional view taken substan-
tially on line §—4 of Fig. 2. .

Fig. § is a detail sectional view taken substan-
$ially on lines 5—5 of Fig. 2.

The rotary oil well drilling apparatus with
which the improved chuck mechanism and driver
are associated comprises a support | which may
be mounted on a base, such as the platform of
an automotive vehicle, and this support carries
a rotating mechanism generally designated 2 and
a feeding mechanism generally designated 3.

The rotating mechanism 2 is herein of a con-
ventional design and includes a power operated
rotating member, herein preferably in the form
of a bevel gear 4, secured to a tubular shaft or
drive sleeve §, the latier suitably journaled in
bearings 6 and 7 supported within a casing 8,
herein preferably formed integral with the sup-
port f. The casing 8 has usual detachable upper
and lower heads 8 and {9 which carry suitable

packings, the packing of the upper head seal-

ingly engaging an inner surface on a member
I{ threadedly secured to the upper end of the
drive sleeve § and the lower packing sealingly
engaging the exterior surface of the lower por-
tion of the drive sleeve. These head packings
serve to prevent oil leakage from the casing. The
bevel gear 4 may be driven in any suitable man-
ner from any suitable power source, such as by
an engine carried by the platform of the auto-
motive vehicle or by the vehicle engine itself. Ar-
ranged within and rotatable with the drive sleeve
5, and held therein by an upper plate {2 secured
to .the member {1, is a drive bushing I3 which
has an. opening {4 of polygonal ‘cross section
which receives a polygonal portion 15 of a rotata-
ble spindle or drive rod 18. If desired, the drive
bushing may carry keys which engage spline-
ways on the spindle or drive rod.
~The feeding mechanism 3 comprises a pair
of parallel vertical feed cylinders 18 suitably rig-
idly secured to support | at the outer sides of the
zjotating mechanism 2. Reciprocable in these cyl-
inders are feed pistons 19 having piston rods
20 which extend upwardly through the packed
top heads of the feed cylinders. The piston rods
20 are rigidly fixed at 21 at their upper ends to
the opposite sides of a cross frame 22 which car-
.ries a thrust bearing 23 in which the spindle or
drive rod 16 is journaled. The spindle has a shoul-
_der 24 engaging the bottom of the inner race of
the bearing 23, and a sleeve portion 28, threaded
on the upper end of the spindle engages at its low-
er side the top of the inner bearing race Thus,
the cross frame and bearing 23 serve as a thrust
-head for supporting the spindle 16 which carries
the drill rod iine.” A packing 26, arranged within
a recess in the cross frame, has sealing engage-
ment with the exterior surface of the spindle. A
cap 21, secured as by screws to the upper side
of the cross frame, surrounds the sleeve portion
25 and carries a packing 28 sealingly engaging the
exterior of the sleeve portion. . The packings 26
and 28 serve to prevent oil. leakage from the
bearing recess. “When. fluid under pressure is
supplied to the feed cylinders under the control
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of a suitable valve mechanism (not shown), the..
spindle {6 may be fed axially relative to the .

‘drive bushing (3, and the spindle is always ro-

5

4
tated by the drive bushing, whenever the latter
is driven, irrespective of the axial position of the
spindle with respect thereto.

It will be evident that instead of mounting
the drive bushing or rotary table on the station-
ary support f, it may be carried by the cross
frame 22 and suitably driven from its power
source through suitable flexible or self-adjusting
connections in the manner disclosed in my Patent
No. 2,114,305, patented April 19, 1938.

Now referring to the improved chuck mecha-
nism, and more particularly to the improved au-
tomatic chuck generally designated 30, it will be
noted that the rotatable sleeve portion 25, which
is threadedly secured to the spindle or drive rod
8, is herein preferably formed integral with a
bottom plate or cover 31 detachably secured, as
by screws, to a rotatable chuck casing 32. Also
detachably secured, as by screws, to the top of
the casing is a plate or cover 23. Detachably
connected, as by interlocking lugs 32 and a re-
leasable screw 335, to the top cover 33 of the chuck
casing, is a driver casing or adaptor 36 carrying
cylindrical keys 37 seated in concave recesses 38
in the inner wall of the casing and held against
axial movement within the casing, as shown.
These cylindrical keys slidingly engage spline-
ways 39 in a conventional drill stem or kelly 40
which extends axially through the adaptor and
chuck casings into the spindle 16. This kelly is
attached in a usual manner at its lower end to
the upper end of a conventional drill rod line (not
shown) which carries a conventional rotary drill
bit. In a drilling apparatus of the type disclosed,
the kelly also carries, at its upper end above the
adaptor casing 36, a conventional water swivel
and lifting bail (not shown) so that drilling fluid
may be conducted from the pump of the drilling
apparatus through the swivel and kelly and drill
rod line to the bottom of the hole to clear away
the cuttings from the bit face. The usual hoist-
ing cable of the drilling apparatus is connecti-
ble to the lifting bail in a well known manner
to effect raising and lowering of the kelly and
drill rod line in the drill hole. The keys 37 of
the adaptor engaging the splineways 39 of the
kelly 40 serve to rotate the kelly while the latter
is free to slide axially relative to the adaptor and
chuck casing. Instead of the keys and spline-
ways, the kelly may be of polygonal cross sec-
tion and engageable in a polygonal opening in the
adaptor-casing in a well known manner.

In this improved construction, arranged in the
chuck casing 32 are chuck jaws 42, herein pref-
erably three in number, pivotally connected by
transverse pivot pins 43 to toggle links 44 which
are, in turn, pivotally connected by parallel pivot
pins 45 to sliding blocks 46. These chuck jaws
have concave inner surfaces provided with trans-
verse serrations or teeth 471 adapted to grip the
cylindrical exterior surface of the kelly. Evi-
dently, if a kelly of polygonal cross section is em-
ployed, the jaws would have straight teeth or
serrations which would grip the flat surfaces on
the kelly in an obvious manner. The sliding
blocks . 46 -have integral guides 48 slidingly re-

‘ceived in upwardly and inwardly inclined guide-

ways 49 on the inner walls of the chuck casing,
and the block guides are held in the guideways
by side gibs 60 secured, as by welding, to the inner
casing walls. The chuck jaws are arranged be-
tween parallel upper and lower horizontal plates
51 and 52 arranged within the casing chamber
and secured to bolts 53, herein preferably three
in npmber, which are threadedly secured at their
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lower ends. to: a-shifter ring 84 surrounding the
sleeve portlon 25 beneath the lower plate: 31

- Spacingsleeves 55 and 56 Tespectivelybetween'the

upper’ and:lower: plates and: between' the: lower
plate-and: the shifter ring serve to hold the plates
“in:proper spaced relation:  Pairs of parallel verti-
cal plates: 51, secured, as by welding; between the
- upper‘and: Jower plates; provide>radially located
. recesses 58" in.which the: ¢chuck jaws:dre guided,
gs'shown in'Fig. 4. 'The lower spacing sleeves-on

10

" the bolts-extend downwardly through’ openings

" 59-in‘the lower plate 31 Springs 60; acting be~
tween: the upper-plate 51 and the chuek: jaws 42;
+ yieldingly urge the latter. downs vy and: out~
© wardly- relative” to the Kkelly:- "The shlfter ring
. may- be" provided with-any suxtable operating
fiteans; When ‘the:shifter ring: is: movédidowrni-

wardly; the blocks 46 slide:outwardly ‘along-the

guideways-to -effect’ release- of: the: jaws; through
the: toggle links-44; fronmi the keélly; and when'the

_inwardly along\ ‘the guideways to-move: the chuck
Jjawsy through the toggle links; ity opetative ré-
. Tation  with respect fo:the kelly. * Diiring: auto-

maticioperation of the chiick; upon’ imtie,txon ‘of

- upward movenient'ofthe:chuck to- fake a. new
Brip - on: the - kelly; the toggle: links: will- swing
downward to release:the jaws; but-the jaws will
be‘causett to- maintain frictional contaet with'the
exterior surface of the-kelly while-
wardly-along the kelly, which rémains stationary
.and‘at‘that time ‘may-be supported through the
drilt'rodline on-the hole-bottom:or-by a hoxstmg
cablé: “When- the' feed is'fully: refracted, move=-

ment. of the feéed ‘pistons may-be-reversed-again -35

to“lower ‘the ichuck; thereby - to cause thé:chuck
' jaws automatically~to grip the kelly with s pow=-
erful ‘toggleaction providéd by the toggle-links.
Thus, the: kelly” may  be -moved - hydraulically
downwardly-to feed the drill bit toward the work:
The-shifter may-be-operated to release the chuck
faws:during-hoisting or*loweri-ng’ of the-drilkrod
line:
" Thé.chiek mechanism: also ineludes a ‘mgnual-

Ay operable ‘bottom -ehuck, -generally  desigriated 4
- 8¥, for positively ‘connécting the kell to: the hy-‘

draulic ‘feeding - mechanism-*so- % 4
. miay be? hydrauhcany" sised.in the drill hole by
.the<hydraulic: feedin

- threadedly:secured:at 64 to-the: lowe end of ‘the
~.spindle or-drive rod 16, as shown in'Fig: 1. This
casing: hasa.detachabledower plate 65 provided
~with'a:central opening 66:th¥ough which the kelly

extends. | Guided :for radial; movement in the 5

* casingare chuek! jaws ‘8T operated by screws:68:
" When the:screws arethreaded inwardly with re<
" spect:to the chuck: casing;.the: chuck: jaws are
“moved inwardly: into: fitm. ‘gripping: enigagement

with! the: kelly Thus;: the: kellymay: be raised .

hydraulically: by “the: feeding mechanism inde~
" pendently of-the hoisting cable.” The chuck jaws

-6 are; However,: released during normal deilling

operatmns

As a result:of this invention, an: nnproved dnll— +65°

Ang: apparatus is.p
-chuck-mechanismi whereby “{hi feedmg mecha-

+ Yod:. di ctlfr ‘throu hithe chuck casmg By the

Tiechanistm This chuek -
_¢omptises a:casing ‘62 -having ah-upper-hub: 63 .

65
of the dutomatic:chuck; the latter may be opers
ated dt will independently of movement of .the
feeding:mechanism. ' The automatic chuck great-
ly inereases the overall feeding speed sitice when
the c¢huck’ reaches: its limit-of ‘forward feed, -the

feed pistonis: may be quickly rétracted to-a new
feeding: position without' the necessity:of mgnual
_/adjustment of .the chuck jaws, -and the" jaws
- automatically grip the kelly when forward: feed
1is again resumed. The manually operable bottom
-chitck at the lower end of the drive rod enables
hydraulic:raisihg of the Kelly in the drill holeiti~

-dépendently of the hoistitigicable,” Thestructure

" isicomparatively simple, rigged and compact and

20
shifter ring is moved upwardly, the blocks:slide

bhey slide-up~ .30 .a

of: movement of sa1d radml JAWS;

B provismn of manual operatmg means-for the jaws 75

frig - and  with  which  sdid  blocks: are’ shdf

‘may-bei readily applied-to & drilling appat tas:

of a conventional design.: Other: advantages of
the invention’ will . be clearly apparent 1o’ those

skilled’ in ‘the: art:

< WhileZT'have itx this apphcatmn speclﬁcally de—

scribed-one form which theinvertion may assiime
.in/practice; it will'be tinderstood that: this forhi

of :thie sameis:shown: for purposes -of 111ustra.t10n
andthat the 1nvent10n may-be modified and: em~

) bodled i various other forms without: departing
5 -ffom: its uspxr]t o’ -the: scope ‘of “the: appended

claimss
Whigt-I- elaim: as™new: and desire to" secure’ by
Letters Patent is:

‘,ranged thhin sald: casmg and connected {o. _aid

shlfter whereby the'latter may actuate seud up-'

and upwardly _
and: mwardly inclined ‘guidewdys ‘on the-inner
wall of ‘said casing-and with” whichsaid’ blocks
are slidingly- engaged sald blocks when sald sup-

cln’xed guldeways on the 1nner wall ‘of said;

engaged sa1d blocks when sa1d supports
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ter, and said toggle links when said chuck cas-
ing is moved bodily in one direction relative
to the kelly swinging toward parallelism with
said- planes to increase the gripping action of
said jaws.on.the kelly, and an adaptor. casing
attached to said chuck casing and carrying
means adapted to rotate the kelly with said chuck
casing. -

4. A chuck mechanism comprising a rotatable
‘and bodily movable casing through which a
kelly is adapted to extend, a shifter operable
exteriorly of said casing, spaced supports. ar-
ranged within said casing and connected to said
shifter whereby the latter may actuate said sup-
ports, chuck jaws guided for radial movement
between said supports and adapted to grip a
kelly to connect the latter for bodily movement
with said chuck casing, sliding blocks, toggle
links connecting said jaws to said blocks respec-
tively and inclined with respect to the planes
of movement of said radial jaws, and upwardly
and inwardly inclined guideways on the inner
wall of said casing and with which said blocks
are slidingly engaged, said blocks when said sup-
ports are actuated by said shifter being slidable
along said guideways to move said radial.jaws
toward the kelly into light frictional contact with
the latter, and said toggle links-when said chuck
casing is moved bodily in one direction relative
to the kelly swinging toward parallelism with
said planes to increase the gripping action of
said jaws on the kelly, and springs acting be-
tween one of said supports and said jaws for
urging the latter toward one position, said slid-

ing blocks adapted to hold said jaws in light ¢

frictional contact with the kelly as. aforesaid
whereby upon movement of said chuck casing
bodily in said one direction said toggle links
effect movement of said jaws into a position to
grip the kelly with a powerful toggle action.

5. In a drilling apparatus, a chuck having a
rotatable. and axially movable casing through
which a kelly is adapted to extend, gripping jaws
guided for radial movement in said casing for
connecting the kelly .to said casing for axial
movement therewith, shiftable guiding means ar-
ranged within said.casing for guiding said jaws
during such radial movement thereof, operating
means at the bottom of said casing for shifting

said guiding means axially relative to said cas- ;

ing, operating connections between said casing
and sald jaws and actuated by said shiftable
guiding means to effect movement of said jaws
into. and out of gripping relation w1th the kelly,
and a driver aftached to said casing and hav-
ing driving means engaging the kelly: for ro-
tating the latter with said casing independently
of said jaws.

6. In a drilling apparatus, the combmation
compr;smg a rotatable and axially movable drive
rod through which a kelly is adapted to extend,
a chuck carried by said drive rod for rotating
and axial movements therewith and having a
casing secured fo said drive rod, said chuck em-
bodying gripping means contained in said cas-
ing. .and operable to engage the kelly to.con-
nect the latter to said drive rod for axial move-
ment therewith in one direction, shiftable guid-
ing means contained in said casing and.shift-
able axially relative thereto, said guiding means
providing radial guideways for said gripping
means, means for shifting said guiding means
axially, operating connections between said cas-
ing and said gripping means and. actuated by
said shiftable guiding means: to-effect engage-

[
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ment of said gripping means with said kelly, and
an adaptor attached to said chuck casing and
extending axially with respect to the chuck, said
adaptor having means drivingly engaging the
kelly-at points spaced from said gripping means
axially of said chuck for rotating the kelly with
said chuck casing. ’

7..In g drilling apparatus, the combination
comprising a rotatable and axially movable drive
rod through which a kelly is adapted to extend,
a chuck. carried by said drive rod for rotating
and 'axial movements therewith and- having a
casing secured to said drive rod, said chuck em-
bodying gripping means contained in said cas-
ing and operable to engage the kelly to connect
the latter to said drive rod for axial movement
therewith in one direction, a shiftable guiding
support contained in said casing and shiftable
axially relative thereto, operating. connections
between said. casing and said gripping means
and.actuated by said shiffable guiding support
for effecting movement of said gripping means
into engagement with:-said kelly, said support
providing radial guideways and said gripping
means comprising jaws guided in said guide-
ways, means for shifting said support axially
with respect to the chuck, and an adaptor at-
tached to said chuck casing and extending ax-
ially- of the latter, said adaptor having means
drivingly engaging the kelly at points. spaced
from said gripping means axially of said. chuck
for rotating the kelly with-said chuck casing.

8. In:a drilling apparatus, the combination
comprising a support, a drive bushing journaled
in said support, an axially movable hollow drive
rod connected to said drive bushing for rotation
therewith irrespective of  the axial position of
said drive rod with respect thereto, hydraulic
feed.cylinders carried by said support and con-
taining reciprocable pistons having piston rods
projecting through one end of said cylinders, a
cross frame to which said piston rods are se-
cured, a thrust bearing carried by said cross
frame by which said drive rod is rotatably sup-
ported by said cross frame, a. driver rotatable
with-said drive rod and:disposed-above said cross
frame and embodying driving means for engag-
ing and driving a kelly extending axially through
said drive rod, and a chuck carried-by said drive
rod:for rotating and axial-movements therewith
and disposed above said cross frame and spaced
axially ‘of said drive rod: with respect to said
driver for connecting said feed pistons to the
kelly. upon axial movement of the drive rod for
moving the kelly axially with said chuck, said
chuck comprising o casing. secured to said drive
rod, said- casing having guideways on its inner
walls disposed’ obliquely with respect to the ax-
ial line of the chuck, blocks guided for move-
ment along said guideways, chuck jaws guided
for radial movement into and out of engagement
with said kelly, toggle links connected between
said blocks. and said jaws, and operating con-
nections for shifting said blocks along said guide-
ways. to move said radial jaws toward the kelly
into light frictional contact with the latter, and
said toggle links when said chuck is moved ax-
ially in one direction relative to the kelly swing-
ing about their connections: with said blocks to
;{ml:]rease the gripping action of sa1d jaws on the

elly. .

- 9.In a drllhng apparatus, ‘the combinatlon
comprising & support, & drive bushing journaled
in said support; an axially movable hollow drive
rod.connected. to-said drive bushing. for rotation
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therewith irrespective of the axial position of
said drive rod with respect thereto, hydraulic
feed cylinders carried by said support and con-
taining reciprocable pistons having piston rods
projecting through one end of said cylinders, a
cross frame to which said piston rods are se-
cured, a thrust bearing carried by said cross
frame by which said drive rod is rotatably sup-
ported on said cross frame, an automatic chuck
secured to said drive rod for rotating and ax-
ial movements therewith and disposed above said
cross frame and embodying means for gripping
a kelly extending axially through said drive
rod upon downward feeding movement of said
feed pistons and for releasing the kelly upon
retraction of said pistons, said chuck compris-
ing a casing secured to said drive rod, a guiding
support shiftable axially within said ¢asing and
providing radial guideways, said gripping means
comprising jaws guided in said guideways, said
jaws having limited yielding movement in said
guideways axially of the chuck, means for shift-
ing said support axially, operating connections
for said jaws actuated by said shiftable support
for effecting yielding engagement of said jaws
with said kelly, and a driver carried by said
chuck and rotatable with said chuck, said driver
embodying means drivingly engaging the kelly
at points spaced axially with respect to said grip-
ping means for rotating the kelly with said chuck
and said drive rod.

10. In a drilling apparatus, the combination
comprising a rotatable and axially movable drive
rod through which a kelly is adapted to extend,
rotating means for said drive rod, means for
axially moving said drive rod in opposite direc~
tions, a chuck carried by said drive rod for ro-
tating and axial movements therewith and in-
cluding a casing secured to said drive rod and
gripping means guided for rectilinear movement
radially within said casing and movable in one
direction upon axial movement of said drive rod
in one direction for automatieally connecting the
kelly to said drive rod and movable in the op-
posite direction upon axial movement of said
drive rod in the opposite direction for automati-
cally releasing the kelly from  said drive rod,
means for effecting such radial, rectilinear
movement of said jaws during aforesaid axial
movements of said drive rod, said jaw moving
means including wedge blocks guided for move-
ment along guideways on said casing ineclined
slightly upwardly and inwardly with respeet to
the axial line of the chuck and toggle links con-
nected between said blocks and said jaws, and
a driver carried by and rotatable with said chuck
casing and extending axially of the latter, said
driver embodying means drivingly engaging the
kelly at points spaced axially of the latter with
respect to said gripping means for rotating the
kelly through said rotatable chuck casing.

11. In a chuck mechanism and driver for a
kelly of a rotary type wall drilling apparatus,
the combination comprising a rotatable chuck
casing through which a kelly is adapted to ex~
tend, chuck jaws guided for radial rectilinear

10

15

20

25

30

35

40

50

55

60

85

10

movement in said casing and movable in one
direction relative to said casing upon bodily ax-
ial movement of said chuck casing in one di-
rection into a position to grip the kelly and mov-
able oppositely relative to said casing upon hod-
ily axial movement of said casing in the oppo-
site direction to release the kelly from said chuck
casing, means for rotating and bodily axially
moving said chuck casing, operating means for
effecting such radial, rectilinear movement of
said jaws during aforesaid axial movements of
said chuck casing, said operating means includ-
ing wedge blocks, guideways on said casing in-
clined upwardly and inwardly toward the axial
line of the chuck, toggle links connected between
said blocks and said jaws and means engaging
said blocks for moving the latter along said
guideways, yieldable means acting on said jaws
for yieldingly urging said jaws toward one posi-
tion and yieldable to permit movement of said
jaws toward kelly gripping position upon move-
ment of said casing in said one direction, and
a driver secured to said chuck casing and ex-
tending axially of the chuck, said driver hav-
ing means drivingly engaging the kelly for ro-
tating the kelly with said chuck casing, said
driver including an adaptor casing carrying driv-
ing means for engaging the kelly at points spaced
axially of the chuck with respect to said chuck
jaws.

12. In a drilling apparatus, a chuck having
a rotatable and axially movable casing through
which a kelly is adapted to extend, gripping jaws
guided for radial movement in said casing for
connecting the kelly to said casing for  axial
movement therewith, shiftable guiding means
arranged within said casing for guiding said jaws
during such radial movement therecf, operating
means at the bottom of said casing for shift-
ing said guiding means axially relative to said
casing, and. operating connections between said
casing and said jaws and actuated by said ghift-
able guiding means for effecting movement of
said jaws into and out of gripping relation with
the kelly. -

13. A drilling apparatus as set forth in claim
12 wherein said gripping jaws have limited move-
ment relative to said guiding means azially of
the chuck, and yieldable means is arranged be-
tween said guiding means and said jaws for
vieldingly urging the latter toward releasing
position.

HARRY C. JOHANSEN.
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