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UNITED STATES

1 683 066 ‘

PATENT .FFICE

ALTON F. YEATON OF AKRON OI-IIO ASSEGhOE

COMPANY OF AKROI‘I OHIO A CORPORATION OT OI—IIO

D'RILLI'NG MAGHINE-. |

Apphcatlon filed December 26 1924 Ser:tal No 757 9’?2

ThlS invention relates to well- drﬂlmo’ ma-
chines and particularly to power transmit-

ting mechanisms adapted to be utilized to

oper ate the drilling tools in either of a num—
ber of different ways such as for “spudding”
or drilling until tools are buried and for sub-

| sequeotly drilling by the use of a walking

beam, as the tools sink to oreater dopth

the power means also being edaptod to dyrive
a suitable tractor by which the dr illing ‘ma-.

- chmo may be readily transported from phoe
to. place for the sinking of different wells.

Tn the operation of driliing a well, for

example, an oil well, the smkmﬂ of the tool
when starting the well is called “spudding”
and 1s ,..accon’lphshed by reciprocations of

the tool-carrying cable over the crown pulley

on the mast. This opemtlon 1s necessary be-

cause the tools cannot be efficiently operated

by a walking beam due to the length of the
tools as- comoared with the helnht of the

walking beqm above the ground. After the

tool has been sunk at least its own depth into
the ground, the reciprocations of the tool
may e accomp lished by connecting the tool
cable to the walking beam. -

The purpose of the present mventmn, in

oenieral, is to provide for the.operation of
the various instrumentalities described above
through a single source of power and a
fransmission. :;Lllf:lﬂﬂ(_,d to be selectively con-

nected to each of tLe instrumentalities.
Other purposes or objects of the invention

will become apparent as the following de-
scription is read 1m connection with the ac-
companying drawings, it being understood

that the invention 1s not lmited o the spe-
e1ﬁc form shown and described. |

Of

the accompanying drawings:

igure 1 is a side elevation ot a drﬂhne‘f
_mftchme embodying the invention and ar--

ranged for the spudding operation;.
Figure 2 is a similar side olerttion show-
mnge the machine arranged for dlﬂlmn with
the use of the walking beam; -
TFigure 3 1s a central ho*montﬂl seotlon
thlo‘uﬂh the power tr ansmission;

I‘mulo 4 13 . settloo on line 4—-—4 of I‘lo-'

ure 3; o
- FKigure 5 1S & seotlo:n at 5-—bH of ”1gure 3
and

olutoh shlttme‘ meohmnf:m

1o shatt 1( by

"}23

arranged to

I‘lﬁu*‘e 6 1s a detail su'Je elev“ttlon o{ the

on the forward end of frame 10 is an engine
13 or other prime mover which 1s supported
on frame 10 by suitable channels 14. Indi-
cated generally at 15 is a transmission also

all of the various instr umentalltles to be do-—

‘scribed are operated.

By especial reference. to quree 3 to G

it will’ appear that the transmlssmn 15 in-
cludes a main housing 16 through which ‘ex-

tends a shaft 17 connoottd dlreotly to the fly

wheel 18 of engine 13 by a disk 19 seciired on
20 and a -nut 21 thleaded_

shaft 17 by a key
onto the ond ot shfr,tt 17.  Journaled on the

shaft 17 are a pair of similar but rever sely '

positioned bevel pinions 22, 22, held in
Spaood relation thereon by a- Sleeve 23 on
shaft 17 between ‘the pinions 22. The pin-

ions 22 are adapted respectively to be clutched
‘disls clutches 24, 24 of which
5 of each is sotured onto each

gear 22 by a key 96, each unit including mem-
'_ber 25 and '

“we,-_ Tings 2( in housmcr 16.

one member
gear 22 beino ]ooroﬂltd bt ball-

For hlftmo each 5h11table membot‘ 28 of
the clutches, a collar 29 may

t1ons 292 on the collar 99 Yokos 30 are

secured on a shaft 31 ]oumaled in bearmee
39 formed in housing 16, shaft 31 being
project out “of the housing and

lhnnno a olutoh operating. arm. Bo "Seomed
thoieon - - o

in the use o1 the &pp&l‘atUmj 35 3 vﬂ]

70 THE STAR DRILLI_NG MACI—IINE:

_Nheels 11 ‘md tmok wheels 12 Mounted. |

60
) SHPPOTtOd on channels 14 and through which

70

be slidably
mounted on shaft 17 and may be actuated -
thercon by yokes 30 engaged with projec- -

later
~appear, it is desirable to have one or the

other of gears 22 clutched o‘1to shaft 17 or

- both dv*conneoted ‘therefrom in a mneutral
position. To this end improved means are.

provided for ¢ shifting arms 18 so that either

or both clutches may be disengaged, or so
that one may be disengaged while the other

18 eng egod hut both cannot be simultaneously
-__oonawed

This means 1ncludes a double
armed lever 34 loosely pivoted on one shaft

32 and 1"etamed thereon by a washer 85 and

nut 36, an ad]usteb e link 87 connected to
lever 3

l and to an arm 38, a bell crank lever
39 to which arm 38 is connected the lever
39 being pivoted at 40-on a br acket 41 formed

‘on casing 16, and ad]ustqble links 42, 42

connecting the ends of bell orank lever 39,

05
100 .

105

Referring to the drawings, 10 is the main

rweel:)eotwelyj N’Jlth the olutoh opera,tmﬂ AT
frame of the mfxohme Whloh 1S C‘Lrued by - - - .

33,

en
Lot

110
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S 46,46 sup ported 1n housing 45 ‘and, splined
- _onto shaft 44, are shiftable gears 47 and 48

L R __'"engagem'entfWith';'th'e"nqt_ches{iby )
©° _In aperture 55 and retained by ‘means-of a a: 1VOt AT alitor UWILIED Ayl
screw 57 threaded 1nto the outer end of-the ID_Ckﬁ_dfin'1p,0$1t31'011_--t0 brakethe I'eel by Sult' bt

g
o ‘able means (not shown). =

. aperture. TFor shifting the yoke 50 and rod
- 51, alever 58 secured on a shaft 59 journaled
1n housing 45 is arranged on the outside of
~the housing to operate an arm- 60 on shaft-

~ socket 62 1n yoke 50. . -
. Gears 47 and 48 are shj
so as to be adapted to be shifted respectively
into mesh with gears 63 and 64 secuy |
~~ spaced relation on’ a shaft 65 by a key 66
- and by a spacer sleeve 67. - Shaft 65 extends
lel to shaft 44 and is journaled in bear-

- parall .
w 35 ings 68, 68 in housin
. by shoulder 69 and by sleeve 69* thereon re-
- spectively between gears 63 and 64 and the
. housing 45, A drive pulley 70 is secured on

- oncend of shaft 65 '
45. This pulley

©Shaft 65 m

uy

'
.. [N

- Meshing with gears 22 so as to be selec-
-~ tively driven in reverse directions thereby is-
. a bevel gear 43 secured on a shaft 44 ex--
. tending at right angles to shaft 17 through
- % an auxiliary housing 45 secured .on housing
© . 16. Shaft 44 is journaled in ball bearings

operable. b{y '

-which is adapted to be shifted by a yoke 50
~ $secured on a rod 51 which is shidably mount-
-~ ed 1n bearings 52, 52 1n housing 45, the rod 51

© . being notched as at 53. 53 so as to-be locked
‘in. predetermined positions by a-latch 54
- 15 urged  into - engagement ‘with - notches 53
.~~~ through.an aperture 55 leading' into one

. bearing 52, the latch 54 being urgedinto
& spring 56

© . %59 within the housing which arm is formed
" onits free end with a ball 61 engaged in'a

o 45, the shaft 65 being

retained against Jlongitudinal  displacement

shaft 65 projecting from housing

extended out of the casing at

collar 74 keyed .or

- 9 of a yoke 75 formed on a pitman 76 con-
.. nmected to a crank shaft 7 7 journaled on _ __ . o
. bracket 78 formed on bracket 71, the crank secured by a pin 118 to crank 110 by engage- .

. shaft being operable by a hand-lever 79.. A me ' ' |
© chain 80 1s trained over sprocket 73 and over
6% a sprocket 81 journaled onto frame 10 and

1ftable as described

64 secured in

4 , | 1s- used for operating the
- drilhng tools as will be later described.
L » may when it is desired to drive
- -the tractor, be extend : |
~1ts other end which may be journaled i a
45 bracket 71 secured onto housing 45 by ball
- bearimgs 72. The machine; however, may be-
-~ drawn about by other power means in which
- case snaft 65 is not extended beyond casing
45, A sprocket 73 freely rotatable on this -
%0 end of shaft 65 adjacent bracket 71 is
-+ adapted to drive the track wheels 12 and to-
- thisend is adapted to ‘be clutched onto shaft
65 by a shiftable clutch

~ sphined on shaft 65 and shiftable by means.

- For sup

which is also trained over a band wheel or a

large drill-operating pulley 86 secured on.a - )

shaft 87 journaled on frame 10. "Arranged =
_for movement toward and from band wheel =
‘or pulley 86 into or away from driving en- 70
. gagement therewith is a‘friction drive wheel ~
88 secured on a shaft 89 journaled in an -
and 48 eccentrically adjustable bearing 90 operable
‘a grooved collar 49 thereon

by any suitable means, (not shown). On -

-shatt 89 is secured a pinion 91 meshing with
‘& gear 92 secured on a “bull” reel 93 jour- =
naled on frame 10 and adapted to- reel.or .
unreel the tool operating cable 94. ~ A brake .
‘drum 95 is also secured on reel 93 and a brake -
band 96 encircles the drum and is -arranged 80
to be tightened or loosened on the drum by -

r

being connected at one end to-an arm 97
pivoted on frame 10.and at the other end to

tool 101. For obtaining reciprocations of 95
tool 101 for the spudding operation cable 94

alever 98 pivoted on frame 10 which may be

85

- Cable 94 extends upwardly over a crown B
pulley 99 journaled on the top of a mast 100, .
‘which is supported by being secured frame
10 and by suitable guy wires or braces (not 90
shown), and for the operation of “spud-
r which the apparatus is adapted
1n the manner illustrated in Figure 1, the o
‘cable 94 is connected directly to the drilling -~

o secured to frame -

90

%5

is passed over an oscillatory pulley 102 jour- =

an arm 105 secured thereto and formed with 100
a slot 106, in which is arranged a shidine

naled on the end of an arm 108 secured’'on a E
-shatt 104, the shaft 104 being oscil lated by

100

block 107 cohnected by a pin 108 into one of

@ series of apertures 109, 109 in a crank arm =~
110 secuved on ‘shaft 87, the throw of the

oscillatory pulley 102 being thus adjustable 105 -
‘to vary the stroke of the tool 101.. Arm 105
-carrying block 107 is easily removab

-manner illustrated in Figure 1.
- In the use of the drilling machine, it is

any

~shaft 104 when not in use and pulley 102
~may be secured out of the path of crank 110~
~when the former is not-being “used - in
suitable manner (Figure 2)..~ = =

-~ Brace 111 is mounted on frame 10 to sup-
port a Samson post 112 on the upper end of
which is: pivoted a walking beam 113, the
beam 113 having a suitable cable cl amping 115
device 114 suspended from one end thereof
by a temper screw consisting of an adjusting.

-screw 115 threaded through an_ aperture in = o
~a-bracket 116 secured on the end. of .be am .o
113 Beam 113 has pivotally connected to 120
1ts other end, a pitman 117, adapted to be

~ment of the pin in any one of apertures 109. =
1 0] porting the pitman 117 and “beam
- 0% a.sprocket 81 journaled onto fra and 113 out of the way during the “spudding” 125
.+ connected with a sprocket 82 to rotate the -operation brackets 119 and 120 are secured
. atter, a chain 83 being trained over a on frame 10 to receive the pitman 117 in'the
. sprocket 82 and a tractor-driving. sprocket ret.
L RBAL e T T
- Pulley 70 has trained thereover a belt 85 first moved to the exact location where the
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obtain a low Spom

'1__;6-83,' 0@6' |

well is-to‘be sunk b} Sta,rtmcr the engine 13

with both clutches 24 diseng ‘wud Wlth oears

63 and 64 in neutral pOSlthIl “shown in I‘lDJ

ure 4 and with sprocket 73 unclutched from

shaft 65 also as shown In Figure-4. One
clutch 24 or the other is then engaged de-

pendmn upon the desired direction “of travel.
This is accomphshcd by moving lever 34 to

pull link 37 to the right "Ls_&)hown i Figure

6 or to urge 1t to the Teft.

- The 1}081t10ns of the arms 33 in I‘loure 6
are the positions thereof 1in which both
clutclies are disengaged. If upper arm of

lever 37 is pulled to the right, this will cause
39 to move counter-clock-

bell-crank lever
wise and will pull link 42 on the left a con-
siderable distance sufficient to engage the
rear clutch 24, due to the large horizontal
component of the. distance of the left arm of
lever 39 will move on 1ts arc. The right arm
of lever 89 will, however, not force 1i toht

link 42 far enough to the right to engage the
cluteh 24 for thc reason that the-
al eompon(.,nt of the arc over which
the right arm of lever 39 will travel will be -

forward
horizont

very. cshoht and the pivotal connection ot the

right arm with right hink 42 will rise hlgher
than the pivot 10 causing the lever 39 to
shift link 42 to some extent backward to the

left to mneutralize the initial movument to

the right.

In a similar manner forward
clutch

lever 34

whereby lever 39 will be rotated clockwise
and will pull right link 42 a considerable

distance to the 1ef¢ but will urge left link 1ng a well and that other mechanism for the

purpeqe of accomplishing the baling-out and

42 only slightly to the left. L
Operating one clutch 24 or the other into

enga Gmnent will cause one pinion 22 or the
anhel~ to rotate gear 43 in the desired direc-

tion. Gears 47 and 48 may now be shifted

so that gear 48 will mesh with gear 64 to-
This will rotate shaft
65 cor 1pf11 atively slowly. Clutch 74 can then -
be operated to engage sprocket 73 which will
drive tractor 192 by means of chain 80,
sprocket 81,

sprocket 82, chain 83 "md
sprocket 84. Driving of the drilling ma-
chine at low sp(,ed is thus accomplis

inertia of starting- the machine has been
OvVercome, gears A7 and 48 may be shifted b
lever 58 to engage gears 47 and 63 to. obt‘ml
2 higher Speﬂd of travel.

th,ﬂ the machine 1s 1n 1:)051‘t1011 for dmll
ing, clutch 74 and clutches 24 are disen-

iwedj and mast 100 is positioned in place

and suitably guyed to support it therein, the
cable 94 being carried over crown pulley 99.

Arm 105 is seculed to shaft 104 and block

- 107 to crank 110, cable 94 being passed over

65

| pulle

102. T001 101 1S connected to Lhe

24 may be engaged and rear clutch
24 retained out of e‘lwgeinent lﬂy operating
to urge right link 37 to the leltf

Lled it
Deing understood that mast 100 is not Vet n

p%ﬂ‘iion and belt 85 1s preferably not yet ap-

plied over pulley 70. I3 desired, after the . the -

end of cable 94, bmke 956 bemcr twhben od to
ipremnt the cable, from umeehzw from the

reel 93. DBelt 85 is applied to pthYS 70 and
86 and one of the clutches 24 1s emratwd
(ear shift lever 58 is then opel ated to ob-

tain-the desired speed oi shait 65 by which

103 and consequently pulley 102 wher eby re-
ciprocations are imparted to tool 101.

secured to cable 94. Arm 105 may be re-
moved and pulley 102 be secured out of the

WEW by rope 112°, pitman 119 belng connect-

od to crank 110 and cable 94 being pelmltted

'to hang slack over crown puﬂey 99. Rota-
tion of crank 110 ma,y be again effected by

As
tool 101 sinks into the ground brake band
96 1s 1ntermittently released to. INCrease Lhe_
le noth of cable 94.

After tool 101 has been sunk mto the eartll.. o
at least its own depth, the clutches 24 may
be again disengaged and clamp 114 may be -

pulley 70 is thus rotated, driving pulley 86
and crank 110 and oacﬂlatmn arms 105 and

86

engaging a clutch 24 and at the desired speed

_b7 %11111:1110 lever 5§ to oscillate beam 113.
As the tool 101 sinks in the ground, screw
115 is adjusted to increase the eifectwe length -

of the cable 94 suspended from beam 113 and
after screw 115 has been adjusted out its en-
tire length, it may be qud]usted to the posi-
tion shown in Figure 2, the clamp 114 being

‘released and secured further up on C‘lLl

g0

94, sufficient cable to maintain the slack over

_pulley 99 being provided from the bull reel.
it 1s undersstoad that the drﬂhno' opera-
tiong are Intermittent with the usua,l baling-

011L and other operations incidental to sink-

other operations are to be mounted ¢ on Irame .

10 or mast 100, thebe devices not being f:,]“iown _'
_11{3

so as to ‘ldﬂll’t of clear 11111&*51 Lmn 0,_‘5
present invention. | | S

Modifications of the invention m:w be re-

sorted to without departmw from the spirit

thereof or the scope of the a,ppended ddlﬁl‘“‘

What 1s claimed 1s:

1. In a drilling m&chme a dnllmcr appa— '

110

ratus, a prime mover, a tr ans smission connect-

“od thereto and incl ufung 3] lmwltudmal shaft '115

havine forward and reverse gearing thercon,
i

a transverse shaft having shifte bie reduc-
{ion gearing thereon and opemble by either

forwar d or TEVerse gearing,
transverse shaft parallel to the first shatft

y and driven by the reduction gearing, means

shatt for Olwmﬂ '
the drilling apparatus, a tractor for bOd]lV
tr fmspoz'tmﬂ

on said second transverse

and
shaft adﬂpt-—

the d 11]11110 mfﬁ chme
means on sald second transverse
edd to be selective

p%mtus or tractor is effected
through only one transmission.

9.-In a drilling machine, a frame, drﬂhnv

appar ‘LtHS on the T ame, means HO tmnspoztt—

ely employed to drive said
‘tractor, whereby driving of the drilling ap-

| dr*ez 1y

a second



TR ;mg the frame from place to phce, a prlme __the transmlssmn to drwe the trans]portmg
" mover on the frame, a transmission unit in- means, a transmission control lever mounted
- cluding forward and reverse and reduction ‘on- sald unit, and - control means for the 10
"-gearmtr achpted to be selectively: connectedyselectwely connected means also mounted on
-, 5 to the engine, means driven by the transmis- s ud umt R I SUECIE ST
- slon adapted to drive the drilling apparatus, e '
. means adapted to be selectwely cannected to ALTON F YEATON |
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