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UNITED STATES

PATENT OFFICE.

WILLIAM C. STEVENS, OF AKRON, OHIO, ASSIGNOR, BY MESNE ASSIGNMENTS, TO THE
STAR DRILLING MACHINE COMPANY, OF AKRON, OHIO, A CORPORATION OF OHIO.

WELL-DRILLING MACEHINE.

055,612, _ | Specification of Letters Patent.  Patented Apr, 19, 1910,
Application filed January 22, 1908. Serial No. 412,162.

To all whom 1t may concern:

Be it known that I, Wirrtam C. STEVENS,
a citizen of the United States, residing at
Akron, in the county of Summit and State
of Ohilo, have invented new and usetful Im-
provements in Well-Drilling Machines, of
which the following is a specification.

This invention relates to well drilling ma-
chines, and the objects thereof are to so con-
struct the same as to eliminate certain de-
fects or inefficiencies heretofore existing in
machines of this character and to increase
the general effectiveness of this type of de-
vices. - '

In carrying into effect the foregoing ob-
jects, the invention contemplates preferably
providing a device of this type with an in-
ternal combustion engine or electric motor
as the means to be utilized in operating the
same and it further contemplates so con-
structing the device that the operations ol
spudding, raising the tools from the well and
manipulating the sand pump may be accom-
plished without either reversing the engine
or shutting it down. DBy this 1s meant that
while the engine is constantly running the
device may be capable of performing the
functions of spudding, or the tools may be
raised from the well, or the sand pump em-
ploved indiscriminately without stopping
the engine or reversing the motion thereof.

The invention further contemplates so ar-
ranging the details of construction of the de-
vice that the foregoing operations may be

5 successtully accomplished and also contem-

plates further improvements and advantages
constituting objects of this invention which

will be more fully pointed out in the sub-

joined description.

A practical embodiment of my invention

is illustrated in the accompanying drawings
in which similar reference numerals indicate
lilke parts i the different figures.

In the drawings, figure 1 1s a perspective
view of so much ot a well drilling machine
as will illustrate this invention; Hig. 2 15 a
plan of the same; Fig. 3 a diagrammatic
view in side elevation showing the position
of certain of the operative parts and ths
cearing used; and, If1g. 4 1s a cross sectional
view on line X of Fig. 2. -

Referring specifically to the drawings, the
reference numerals 1 and 2 indicate two par-
allel longitudinal frames or sills extending

iy

between which 1s a transverse sill 3. Par-
allel with the sills 1 and 2 1s a sill, referred
to in the drawings by the reference numeral
4, extending to the sill 3. Mounted on the
rear portions of the sills 1 and 2 1s a cab or
box 5 provided with a roof designed to 1n-
close and protect a motor or Internal combus-
tion engine 6 customarily provided with a
supply tank 7 and a second tank 8 designed

to contain a cooling fluid such as water. The
oeneral frame of the machine 1s preferably

supported upon ground wheels 9 as 1s usual
in devices of this character, and 1t will be
- here stated that the rigging of the device be-
neath the frame is substantially the same
as that employed in all well drilling ma-
chines. Mounted on the engine shait 10 1s a
pulley 11 over which passes a belt 12 extend-
ing to and around a pulley 13 mounted on a
shaft 14 rotatably supported in boxes 15 and
16 respectively mounted on the sills 1 and
9. The engine is designed to run continu-
ously and drive the shaft 14 through the
hereinbeiore described mechanism at an ap-
proximately constant speed uninterruptedly
and irrespective of the nature of the opera-

tion of the balance of the mechanism of the
device.

Mounted on the shatt 14 1s a tight mem-
ber 17 of a clutch employed for transmit-
 ting motion from the constantly revolving
shaft 14 to the balance of the mechanism
of the device. The shaft 14 also carries a
sleeve 18 on which is mounted the loose
member 19 of the clutch and at 1ts opposite
end a pinion 20 positioned between the sills
' 2 and 4. The tight member 17 of the clutch
is thrown Into and out of operation with
the loose member 19 by means of a lever
21, swmitably fulerumed, to which 1s con-
nected by any suitable means, such as a link
922, a rocking arm 23 on a longitudinal shaft
94 provided at its outer end with an oper-
Cating lever 25 by which clutching engage-
ment between the members of the clutch 1s
produced or terminated. From this it will
be seen that when the members of the clutch
are in operative engagement with each
other the pinion 20 revolves with the shaft
14. Revolubly mounted in suitable boxes
26 and 27 respectively sustained on the sills
2 and 4 is a transverse shaft 28 on which
is fixedly secured a spur gear 29 arranged
to intermesh with the pinion 20 and re-

the entire length of the device and extending | ceive motion thereby. On the outer end of
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the shatt 28 is crank arm 78 arranged to
revolve therewith. The outer end of the
crank arm 78 bears a laterally-projecting
pm 30 to receive one end of a connecting
rod 31 the other end of which receives a
pin 82 laterally projecting from the free

l_

end of a crank arm 83 fixedly secured on the

projecting end of a shaft 34. This shaft
34 1s mounted in suitable boxes 35 and 36,
the journal box 85 being mounted on the
sill £ and the box 36 on a parallel sill 37
one end oif which 1s supported by the cross
sill 8. The shaft 34 also bears a crank arm
38 Drm'lded near 1ts outer end with a pin
59 on wiich 1s freely mounted a spudding
sheave 40. Mounted on the transverse sill
3 preferably arranged

3 18 a cable guide 41
1n alinement w;tth the spudding Sheave 40
and constituting means for pmpeﬂy direct-
g the cable to and around the lower por-
tions of the spudding sheave 40. On the
sills 1 and 4 are a pailr of journal boxes
492 and 43, revolubly mounted in which is
EL shaft 4 bearing intermediate the sills

1 and 4 a cable reel 45 proviced with side
flanges 46 and 47. Iixedly secured to the
ﬂmoe 47 18 a large ifriction wheel 48.
Mounted on the shaft 14 isa friction driv Ing
pulley 49 adapted to frictionally engage the
periphery of the dfriction disk 48." The
shaft 44 where it passes through the box 42
1s provided with an eccentric sleeve 50 to
which 1s secured an arm 51 to the outer end
of which is connected a suitably supported
rod 52 provided at its free end with a
manipulating handle 53.
mounting the end of shait 44 in the eccen-
tric sleeve 50 is to provide means whereby
the friction disk 48 may be moved toward
and away from the friction driving pulley
49 which is accomplished by the mampuh-
tion of the rod 52 which i1f moved toward
the forward portion of the machine will
cause the friction disk 48 to engage the
periphery ot the driving pulley 49 and
cause simultaneous revolution of the cable
reel 45 with the driving shaft 14. Fixedly
secured to a transverse sill 56 extending
between the sills 1 and 2 and 1m1nedmte]y
uncler the cab or box 5 1s a hanger 57 in
which 1s pivotally mounted a 1'001{1110‘ arm
58 carrying at its upper end a brale shoc
59 80 posﬂ,loned that when the friction disk
48 1s thrown away from the driving pulley
49 1t will engage the shoe 59 and e held
against revolution thereby. Pivotally at-
tached to the lower end of the rocking arm
58 1s an arm 60 connected at 1its oppoSlte
end to the iree end of a rocking arm 61
nxedly mounted on a tmnsverse shaft 62
suitably supported below the frame of the
machine and arranged to be rocked by
means of a lever 63. The transverse shaft
62 also bears a second rocking arm 64 to

.'The object ot
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ing an idler roller 66 positioned approxi-
mately between the friction disk 48 and
driving pulley 49.

The Opemtlon of this last described mech-
anism 1s as tollows:—When the lever 63 isin
the position shown in the drawings, the
welght of the same on the shaft 62 will Jock
the 1‘ocking arm 58 agalnst unintentional
movement, thereby fixedly holding the brake
shoe 1n a position to receive and operatively
engage the periphery of the friction disk
48 when moved against 1t by means of the
arm 51.  When the lever 51 is thrown in the
opposite direction the disk 48 will engage
the driving pulley 49 and revolve in unison
therewith but in an opposite direction. If
1t 15 desired to reverse the friction disk 48
and cable reel 45, the lever 51 1s thrown into
such a position as to separate the friction
clisk 48 from the driving pulley 49 and into
engagement with the brake shoe 59 which
secm"ely and temporarily holds the cable
reel against movement. The lever 63 1s then

msed which moves the rocking arm 61
causing the connecting rod 60 to move the
lower end of the 100111110 arm. 5S sufliciently
to remove the brake shoe 59 from frictional
engagement with the periphery of the fric-
tion disk 48. The movement of the lever
63 also moves the rocking arm 64 in the
same direction causing it to force upwardly
the link 65 which bears the idler 66 forcing
the latter mmto frictional engagement with
the peripheries of the friction disks 48 and
49, and acting as an interposed gear causes
the revolutlon of the friction disk 4S8 and
cable reel 45 in unison with the driving pul-
ley 49 and in the same direction therew1th
the friction disk 48 being free from the ve-
straining influence of the brake shoe 59 as
has alr e‘tdy been ctescrlbed thereby causing
the lever 63 to pertform the two-fold fune.
tions of releasing the brake on the friction
chisk 48 and s:tmult%neously interposing an
1dler between 1t and the periphery of its
driving member 49. Mounted in a journal
box 6*’ on the under face of the sill 1 and
also 1n a suitable box on the under face of
the sill 4 15 a rotatable shaft 68 bearing be-
tween the sills 1 and 4 a sand pump line reel
69 having secured to one of the flanges
thereof a friction disk 70. The shaft 68
where 1t passes through the box 67 is pro-
vided with an eccentric sleeve 71 having at-

tached thereto a lever 72 operated by means
of a suitably suppolted rod 73. Surround-
g the friction disk 70 is a fixed semi-cir-
cular band 74 acting as a brake by engaging
the periphery of tl e friction disk 70. Bv
nmmpuhtmﬂ the operating rod 73 the fric-
tion disk 70 may be moved into frictional
engagement Wlth the driving pulley 49, or
when moved in the opposﬂ:e direction into
braking relation with the semi- circular
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10

15

055,612

is wound on the reel 69 may be wound up by
moving the disk 70 into operative engage-
ment with the driving pulley 49, or the line
may be permitted to unwind and be con-
trolled in its unwinding by moving 1t into
engagement with the bmhmo member 74.
Mounted on the forward portion of the
frame of the device 1s a jointed derrick, the
lower portion of which comprises a p*nr
of upwardly-extending forwardly-inclined
posts 80, 80, supported on the forward ends

of the 51115 1 and 2 and held from movement

by means of braces 81, 81. The posts 30
are held in proper relation to each other by
means of cross bars 82 and oblique braces
83. Hinged to the upper end of the posts

- 80 by means of the members 84 1s the second
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or upper section of the derrick consisting of
upwardly - extending inwardly - converging
members 76, 76, united by suitable Cross
bars 85 and supportmo on its upper end
pulleys (not shown) for the reception of the
sand pump line 75 and the spu%dmo cable
77. The upper section of the derrick is
strengthened to resist the shock of the opera-
tion of the machine by two inclined braces
86. Ixtending between the forward ends
of the sills 1 and 2 1s a winch 87 around
which a wire cable 88 is wound. Secured to
the cross bars 85 of the upper section of the

derrick by means of holdfast devices 90 1s a |

lever 89, to the lower end of which the cable
38 is attached for bringing the upper section
of the derrick to an uprwht posttion.
When the machine is being conveyed from
place to place the cable 83 is released from
the lower end of the lever 89 and the upper
section of the derrick is swung on its pivots
84 backwardly so as to rest on the top of the
cab 5, the braces 86, 86, being removed to
permit this operation. When the derrick is
to be raised the cable 8§ 1s attached to the
lower end of the lever 89 -and the winch 87
operated which draws the lower end of the
lever 8§89 downward thereby raising the up-
per section of the derrick to an upmoht po-
sition, as shown i1n the drawings. The
braces 86, 86, are then adjusted and the ma-
chine 18 ready for use.

In order to support the forward ends of |

the sills 1 and 2, I provide a pair of depend-
ing posts 91 1111de]:' which suitable blocks or
]fch_ screws may be inserted to raise the ma-
chine sufficiently to remove the shock inci-
dent to the operation of the machine from

the running gear of the device.

The operation or this device 1s as fol-
lows:—The engine or motor 6 being stmted
the driving shaft 40 is revolved thereby
any suitable or desired speed and 1t may be
stated that the engine 6, pulleys 11 and 13
and shaft 14 can or will be constantly kept
If 1t 1s desired to perform the op-
eration of spudding, suitable tools are at-
tached to the spudding cable 77 and lowered

S

into the well. The handle 53 1s then manip-
ulated so as to throw the friction disk 48
into engagement with the brake shoe 59
thereby holdmo' the spudding cable reel 45
against 1ev01ut1011 The fixed member of
the clutch on the shaft 14 1s then thrown
into clutching relation with the loose mem-
ber causing the pinion 20 to revolve the spur
oear 29 and simultaneously therewith the
crank arm 7S. The motion of the crank
arm 78 1s communicated to the crank arm 33
by means of the connecting rod 31 which
causes the spudding sheave 40 to oscillate/in
unison with the arm 88. The oscillation of
the Spuddan sheave 40 causes the spudding
cable 77 to perform its function of raising
and dropping the tool 1n the well. When it
1s desired to raise the tool from the well,
either for the purpose of renewing the same
or for pumping out the comminuted parti-
cles produced by the operation of the tool,
the lever 63 1s lalsed which releases the fric-

tion disk 48 from the restraining influence
of the brake shoe 59 and also interposes the

1dler roller 66 between the constantly revolv-
ing driving pulley 49 and the friction disk
L_LS causing the latter to revolve and wind up
the spuddmﬂ' cable, thus raising the tool
from the well. The sand pump 1s then 1in-
serted 1n the well and the friction disk 70 on
the shaft 68 which carries the sand-pump-
lIine-reel 69 is then released sufficiently from
the braking member 74 by means of the op-
erating lever 73 to permit the sand pump to
be loweled to the bottom of the well tfrom
which it is raised by moving the disk 70 out
of braking relation with the member 74 and
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into frictional engagement with the periph-

ery of the chivincr member 49 which causes
the reel 79 to rapldly wind up the sand-
pump-line thereon, thereby raising the pump
itself from the well. From the for egoing it
will be seen that the mechanism described
may be successfully operated and all the
functions of the machine performed per-
fectly without either stopping the motion of
the engine or reversing the same, an object
not heretofore accomphshed in fact, sub-
stantially all engines used on well dmlhnﬂ
machines are of the reversible type which is 115
rendered necessary by virtue of the peculiar
mechanism heretofore applied i devices of
this character. Trom this it will be seen
that a light internal explosive engine or mo-

tor may be employed which 1s only capable 120
of running in one direction and whose oper-
ation is more perfect where it is not stopped

for any reason and yet the manipulation of

the device accomplished successtully while
the motion of the engine 1s constant and in 125
one direction.

What I claim and desire to secure by Let-
ters Patent, 1s :—

1. A well drilling machine comprising a
supporting frame, a power-generating in- 139
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strumentality mounted on said frame ar-
ranged to run continuously during the oper-
ation of the machine, a rotatable shaft re-
celving continuous motion from said instru-
mentality, a cluteh on said shaft, a gear con-
nected with one member of said cluteh, a sec-
ond shaft mounted on said irame, a gear on
said second shaft intermeshing with said
first gear, a crank arm carried by said sec-
ond shaft, a third shaft mounted on saia
frame, a spudding sheave supported to per-
mit oscillatory movement thereof by said
third shaft, means for connecting said crank-
arm with said third shaft whereby moetion is
communicated thereto and means for mov-
ing the members of said clutch into and out

of engaging relation, whereby the movement
of said spudding sheave may be controlled
irrespective of the operation of said power-
oenerating instrumentality.

2. A well drilling machine comprising a
supporting frame, a power generating in-
strumentality mounted on said frame ar-
ranged to run continuously during the op-
emtlon of the machine, a revoluble shaft re-
celving continuous motion from said instru-
mentality, a driving disk on said shaft, a
cable reel suitably mounted on said frame, a
friction disk carried by said cable reel,
means Ifor moving said friction disk into
frictional engagement with said driving
disk, a brake positioned to engage said firic-
tion disk when said disk 18 moved away
from engagement w ith said driving disk,
mechanism for moving said brake out of
contacting relation with said friction disk,
an 1dler roller carried by said braking
mechanism, and means adapted to simul-
111@011%1}? move said braking member out
of engagement with said friction digk and
said idler roller into frictional engagement
with said disk and with said dri 1ving disk,
whereby the motion of said friction disk
and cable rTeel is reversed by the inter-
position of said 1dler roller simultaneously
vith the release of said brake from braking
relation with said disk.

3. A well drilling machine comprising
a supporting frame, a power generating
instrumentality mounted on saud frame ar-
ranged to run continuously during the oper-
ation of the machine, a revoluble shaft re-
ceiving continuous motion from said instru-
mentahty, a driving disk on said shaft, a
suitably-mounted cable Teel provided with
a friction disk, a brake positioned to engage
said friction disk when out of contact with
said driving disk, means for throwing said
friction disk from engagement with said
driving disk and mto br alﬂnﬂ' relation with
saxdl mee‘ an 1dler roller posﬂmned be-
tween said driving disk and said friction
disk, mechanism for simultaneously with-
drawnw said braking member from engage-
ment with said friction disk and mMoving

i

| out of clutching relation,
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said roller into frictional engagement with
the peripheries of %:11d drwmo and friction
dlshs whereby said Triction disk and cable
reel may receive motion directly from said
cdriving disk or through said interposed idler
roller, as desired.

4. A well drilling machine comprising a
supporting frame, a power generating in-
strumentality mounted on said frame ar-
ranged to run continuously during the op-
erating of the machine, a revoluble shaft re-
ceiving continuous motion from said instru-
mentality, a driving disk on said shaft, a
suitably-mounted cable reel provided with
a friction disk, means to throw said fric-
tion disk into and out of engagement with
sald drivine disk, a brake to engage said
friction disk when out of engagement with
said driving disk, mechanism for moving
said brake from said friction disk, a roller
carried by said mechanism arranged to be
interposed between said driving disk and
said friction disk when said brake is re-
moved from said friction d tisk, a sand-
pump-line-cable swtably mounted on said
frame, a friction disk carried by said hst
named reel, means to move said last-named
disk 1to and out of engagement with said
driving disk, and a brake to engage sald
sand-pump- Jine-cable-disk when out of en-
coagement with said driving disk.

5. The combination m a well drilling
machine, of a supporting frame, a power
oenerating instrumentality mounted on said
frame arrangea to run continuously during
the operation of the machine, a revoluble
shaft recelving continucus motion from said
instirumentality, a spudding arm mounted
on said frame, means for connecting said
spudding arm with said shaft, clutchmfr
mechanism 1interposed in said connectmg
means, a cable reel mounted on said frame,
means for communicating motion from said
revoluble shaft to said cable reel, braking
mechanism arranged to lock said cable reel
against revolution when not operated by
said revoluble shaft, a reversing element
means carried by said braking mechanism
for interposing said reversing element be-
tween said vevoluble shaft and said cable
reel, a uand-pmnp Iine-reel mounted on said
frame, means for communicating motion
from said revoluble shatt thereto, and brak-
ing mechanism for locking said last named
reel when disconnected from said shaft.

6. The combination 1n a well drilling ma-
chine, of a supporting frame, a power-gen-
cratineg 1nstrumentality ‘11"1"‘11’106(1 to run
continunously during the opera tlon of the
machine, a rotatable shatft receiving con-
tinuous motion from said 1115tr11menmhty
a clutch embodying two members one of
which 1s rotated by said shaft, means for
moving the members of said cluteh into and
a rotatable ele-
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ment engaging one of the members of said
clutch and recelving motion therefrom, a
crank-arm carried by said rotary element,
a spudding sheave suitably supported for
oscillatory movement, means for transmit-
ting motion from said crank-arm to said
spudding sheave whereby the movement
communicated by said clutch to said rotary
element 1s transmitted to said spudding

10 sheave, the movement of said sheave being

interrupted by the disengagement of said
clutch members irrespective of the operation
of said power generating instrumentality.
In testimony whereof I have hereunto set
my hnand 1n presence of two subscribing 15

witnesses.
WILLIAM C. STEVENS.
Witnesses:
C. E. HovrarEY,
GrLexARrA Fox.
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