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- the rapidity of the drilling operation and the -
character of the ground, the feed decreasing
in speed as the degree of penetrability of the |
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(Nﬁ model,)

To all whom 1t mgzy CONCEern.:
Beit knownthat I, DerBERT W. SAUNDERS

-a citizen of the United States, residing at
Magquoketa, in the county of Jackson and State |
of Iowa, have invented a new and useful Well-
‘Drilling Machine, of which the following is S 2

Speclﬁc&tlon

This invention relates to certain 1mprove-_

ments in well-drilling machines.

One object of the invention is o construct
a well-drilling machine in which provision
1s-made for imp&rting a step-by-step rotative
movement to the drill or bit without danger
of twisting the rope or cable which serves to
hoist the. drill durmﬁ' the operation of the ap-
paratus.

A further iject Of the invention is to pro-
vide a machine in which the drill, the main

drill-rope, and the windlass are all carried by a
frame having vertmally—dmposed pivots and"
revoluble as a whole in order to alter the an-
gular position. of the cuttmﬂ' edge of the drﬂl

after each stroke. ’

A still further ob;;ect of the invention is to :
provide an improved means for imparting a
step-by-step rotative. movement to the drill .
by means of the mechanism employed for

raising and dropping the drill, so that a posi-

tive feed in this direction wﬂl be 1nsured af-

ter each stroke.
A further object of the mventmn 1S to pro-

vide an Improved means for regulating the |
provide an improved means for manipulating

downward feed of the drill in accord&nce with

ground decreases, so that by avoiding a. con-

o stant and uniform feed the. drill-rope will not

40

50

becomie slack."

accordance with the character of the soil, so
that the weight of the falling drill during
feeding movement may be exerted to more or
less. advantaﬂ*e SR

A stall further object of the mventlon 1S 1O
provide mechanism in the nature of an ad-
Justable escapement that will preventany pos-

Slblllty of the occurrence of feeding move-

ment to more than a predetermined extent at
each operation and in which after each feed-
ing movement the drill-rope will be positively

locked from further movement until the com--
pletion of the next feeding stroke. .. - |
A still further object of the invention is to

provide -an improved drill-rope-controlling
| mechanism in which provision 1s made for
adjusting or moving a portion of the mech-

anism to inoperative position and ;placing the
remalning portion of the mechanism under

‘the control of the operator, so that the drill
may be allowed to descend Into the well at

any desired speed and toany desired distance,

while remaining strictly under thé control of
the operator and avoiding all danger of "acci-
dental dropping, this bemﬂ‘ p&rtwularlv valu-.
able for the insertion of drills into the well
after drilling has ceased for a time, as 1n the
placing of a fresh Sectmn of Well—tubmﬂ' or. 111‘_

cleaning the well.

A still further objeet of the mventmn is to:

provide an improved mechanism for effecting

rapid hoisting of the drill should it. become
necessary to-remove the latter from the well

and to provide means whereby the main driv-

ing-shaft of the apparatus may be quickly
coupled to the drill-rope windlass and the:

| hoisting of the drill aceomphshed with a mlm-
mum of delay and inconvenience. S
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A still further object of the invention is to |

a drill whereby an effective stroke may be ac-

complished without regard to the depth of the
Well and, further, to so arrange this mechan-

ism as to provide for the automatic downward

feed of the drill-rope and drill should the drill
| fail to strike the betmm of the weH w1th suf--

- A further object of the invention is to pro-
vide an improved means for eontrolling the
extent of feed mechanically, as well as auto-
tomatically; by adjusting the mechanism in

ficient force.

A still further ob;;ect of the mventmn 1s'to
provide means for adjustment of the drill-op-
erating mechanism should it become necessary
from slack in the connecting-rope, and inthis
95

connection a further object is to provide for

Qo

the adjustment without stopping the opera-
tion of the appar a,tus or dlsconnectmﬁ' any vaf o

the parts.
A still further object of the mventlon 1S to

provide an improved mechanism for manipu-
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lating the well-cleaning bucket to the end that
this portion of the mechanism may be quickly
and automatically adjusted to operative posi-
tion’ without interference with any of the re-
maining parts of the apparatus.

A still further object of the 1nvention is to
provide an apparatus in which all of the sev-
eral operative parts may be driven from a
single shaft, the mechanism being so arranged

that any one of the operative members may

be readily connected to the shaft when neces-
sary. | .

A still further object of the invention is to
provide a well-drilling machine in which the

derrick and the members to which it is imme-
diately connected may be quickly lowered
when it becomes necessary to transport the

apparatus.

With these and other objects in view, as will
hereinafter more fully appear, the invention
consists in the novel construction and arrange-
ment of parts hereinafter described,illustrated
in the accompanying drawings, and particu-

larly pointed out in the appended claims, it

being understood that various changes in the
form, proportions, size, and minor details of
the structure may be made without departing
from the spirit or sacrificing any of the ad-
vantages of the invention. :

In the accompanying drawings, Figures 1
and 1* illustrate in side elevation a well-
drilling machine constructed in accordance
with the invention. = Fig. 2 is a view similar
to Fig. 1, illustrating the position assumed
by the derrick during transportation of the
machine from place to place. FKig. 3 1s a sec-
tional plan view of the machine on the line

38 of Fig. 1. Fig. 4 is a similar view show-
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ing some of the parts in a slightly-different
position. Fig. 5 1is a transverse sectional ele-
vation of the machine on the line 5 5 of Iig.
3. Fig. 6 1s an elevation of the lower portion
of the front end of the machine, the parts be-
ing drawn on a slightly-larger scale in order
to more clearly illustrate the construction.
Fig. 7 is a front elevation of the upper por-
tion of the derrick. Fig. 8 is a detail per-
spective view of a portion of the derrick.
Fig. 9 is a sectional plan view of a portion of
the machine on the line 9 9 of Fig. 6. Fig.
10 is a transverse sectional elevation of the
same on the line 10 10 of Fig. 9. Fig. 11 1s
a, sectional plan view of a portion of the ap-
paratus on the line 11 11 of Fig. 1% Kig.

12 is a detail perspective view of that portion

of the mechanism illustrated in Kig. 11. -

Similar numerals of reference are employed
to indicate corresponding parts throughout

the several ficures of the drawings.

The well-drilling machine 1llustrated in the
accompanying drawings is one of that general
type in which the derrick is mounted on a
wheeled supporting - frame in order that it
may be readily moved from place to place.

The main frame of the machine comprises

753,310

a pair of oppositely-disposed trusses 1, sup-
ported on traversely-disposed axles 2, having
wheels 3 of any ordinary character. Near
the upper end of the wheels, which are con-
nected by suitable transverse supporting bars
and rods, are arranged a pair of upright
standards 4, constituting the lower portion of

the derrick, and these standards are connected

by a cross-brace 5 and are further braced by
diagonal bars 6, leading downwardly and
rearwardly tothe upper sillsof thetrusswork.

Extending transversely across the frame is
a pivot-bar 7, the opposite ends of which pro-
ject slightly beyond the sides of the frame
and form supports forderrick carrying-levers
7. the rear ends of which rest on springs 8,
that are arranged at the sides of the frame

70
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and are supported on laterally-extended blocks

or shoulders 9, carried by the main sills. The
pivot-bar extends through openings formed
in the levers 7’ at a point intermediate of the
length of the latter, and the forward ends of
said levers are connected to suitable mechan-
ism for controlling the downward feed of the
drill in the manner more fully described here-

inafter. - |

The upper ends of the bars 4 are provided
with metallic straps 10, that are bent to form
vertical elongated eyes at a point above the
tops of the bars. These eyes receive a trans-
versely-disposed bolt 11, the opposite ends of
which are secured to a pair of vertically-dis-

posed bars 12, and the lower ends of said bars

12 rest upon and are supported by the levers
7'. the weight being received at a point be-
tween the pivot-bars and the springs. The
two bars 12 are further connected by a trans-

verse tie-bar 13 and at their upper ends carry

a transverse pivot-bar 14, which also extends
through an A-frame 15, that forms the upper
portion of the derrick. The two side mem-
bers of the A-frame are slightly spaced at the
top and form supports for a transversely-dis-
posed bolt 16, which also extends through
openings formed in the upper ends of a pair
of bracing-bars 17, extending downwardly and
rearwardly to the main frame of the machine
and connected thereto by suitable bolts, as 1n-
dicated at 18. The connections of the sev-
eral parts are such that the main or upright
portions of the derrick-frame are in a meas-
urable degree loose and free to move in a sub-
stantially vertical line, and their lower ends,
resting upon the spring-supported levers 7',
serve at times to effect downward movement
of the rear ends of said levers against the ac-
tion of the springs, and thus effect.operative
movement of the feeding mechanism, to which

the forward ends of said leversare connected.

The truss-frames are provided with suitable
bearings for the reception of a transversely-

disposed rock-shaft 19, having at one end an

adjusting-lever 20, and at each end of the rock-

QO
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shaft are rocker-arms 21, connected by links. -

292 to the lower ends of the ba;rs 12, in order to
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-adjust the position of the latter with respect
to the fulerum of the supporting-levers 7/.

The lower sills of the truss-frames are ex-

tended forward for some little distance and
.are connected by a: transversely-disposed bar
25, having a central opening for the passage
of the drill and drill-rope -and also forming
the center of rotative movement of the drill-

supporting frame, the drill-rope windlass, and

1ts agsociated mechanism. Through this open-

ing extends a sleeve 27, (see Figs. 9 and 10,)
pmmded preferably, w1th upper and lower

collars or rings 27* 27" in order to prevent
vertical play of the sleeve, and at the upper
end of said sleeve i1s a transverse bar 28, on

which rest the lower ends of a pair of vertl-

cally- dlsposed and parallel bars 29, forming

the main portion of the drill- snpportmo*
frame.

passage. of a vertically-diposed bar 31, which
15 arranged in vertical alinement with the

lower opening in the cross-bar 25, and these

two. form vertical pivots for the rotative
movement of the drill-carrying frame.

On the transverse pivot-bolt extending
across the top of the A-frame i1s mounted a
lever 33, having at its front end a depending
yoke 34, provided with a central opening for
the passage of the bar or rod 31, and said bar
or rod 1s provided with a fixed collar in order.

to prevent its downward movement independ-
ent of the yoke. The barorrod 31is further

gulded and supported by a bracket 36, the.
rear ends of which are securely connected to
the upper portion of the A-frame, and the ar-
rangement issuch that whilethe derrick-frame

may receive iree rotative movement, with the

rod 31 as a center, the latter may receive ver-
tical 1empreeatmﬂ' movement in hoisting and.

dropping of the drill.
"Toone edge of each of the bars 29 is secnred

a tubular o_mde 38, and 1nto these guides ex-

tend the opposite pa,rallel' arms of a guiding-

yvoke 39, connected at its upperend to the rod

81 and provided with a transversely-disposed

pin 40, on which i1s mounted a grooved roller |
41 for the support of the drill-rope 42. One
end of the drill-rope is connected to the drill

or bit 43, which may be of any ordinary con-

'structmn while the opposite end extendsdown
through the lower portion of the drill-frame.
and is connected to a windlass, and the wind-

lass is under the control of the derrick-sup-

porting levers 7 and arranged in such man-

ner that as the drilling progresses the wind-

lasswill be allowed to turnand gradually lower

the drill. In connection with this portion of

the mechanism it is to be observed that the
lever 33 .at the top of the derrick-frame has
its inner end connected to suitable mechanism
for the purpose of first lowering the rear end

These bars, which are formed in | winding-drum 53 of the windlass.
Jolnted sections in the manner hereinafter de-
scribed, are extended up to a point nearthe top
of the derrick and are connected together by

~ a strap 30, having a central opening for the

-5 -

and raising the forward end of the lever to

elevate the drill, after which the actuating

“mechanism is dlsconnected to allow the drﬂl
to fall by gravity, and during the raising of
| the drill its weight will of course be for the

most part supported by the main frame of the

derrick, and this in turn will be supported by

the levers 7' and the springs interposed be-

tween said levers and the fixed frame.
The transversely-disposed bar 28, a,rrancrecl_
‘at the lower portion of the-vertical bars 29, 1s

preferably formed -integral with a Wmdlass-
supporfing frame 50,comprising a pair of arms

or standards supported one by each of the

bars 29. The frames 50 are provided with
suitable bearings for the reception of a pairof
transversely -disposed shafts 51 and 52, of
which the shaft 51 forms the support for the
| To the
shaft or drum is secured a gear 54, that inter-
meshes with a pinion 55, secured to the lower
shaft 52, and on this lower shaft, at a point
outside the frame, is an escapement-wheel 56,
with which engages a pair of escapement an-
chors or pawls in such manner as to permit a

step-by-step rota,twe movement of the wind-

jass.

The escapement-wheel 56 has 1ts teeth spaced |

for a much greater distance than is usual in
ratcheﬁ—wheels or escapement-wheels of simi-
lar character, the pitch of the teeth being

75
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95

about equal to twice the width of the root of

each tooth, so. that between adjacent teeth
there is formed a space about equal the width

of a tooth.. The escapement-wheel is also

js]e)

provided with a flange or drum 57, with which

engages 4 band—bra.ke 58, haﬁ?mg one of its
ends secured to the lewer arm of a lever 59,
fulerumed loosely on the end of the shaft 51.

The opposite end of the lever 59 is bifurcated
to form a pair of pivot-ears for the reception

of a lever 65, the inner end of which is con-

105

nected to the band brake, and said band-brake

1s provided with a plumlzty of openings for
' the passage of the connecting-bolt, so that the

parts may be adjusted to compenaate for wear

of the friction-drum. To one of the bars or.
frames 50 is secured a plate 67, having a pair
respec-
tively,escapement anchors or pawls 7 O and 71,
adapted for engagement with the teeth of the'

escapement-wheel 56. - The upper pawl 70 is
| connected by alink 72 te the controlling-lever

of pivot-studs 68 and 69, carrying,

65 to permit its manipulation by hand. To
the upper pawl is pivotally connected a bar

vided with a threaded lower end for the re-

ception of a nut 74. Between the upper face

of the nut and the lower edge of the pawl isa

‘coiled compression-spring 7 5, the stress of
which may be adjusted when necessary by the

nut 74. The bar 73 carries a pin or lug 78,
bearing against the upper surface of the pawl

71, and the relation of the parts is such that

11O

113

I20
73, the lower end of which extends througha’
+ ﬂ‘uldmg-epemng in the pawl 71 and is pro-

125
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under normal conditions the manipulation of
the lever 65 will effect the movement of the
pawls alternately into and out of engagement

with the teeth of the wheel 56, and the latter
will be permitted to rotate under the weight
of the drill and accomplish the desired down-
ward feed of thelatter. Itisto benoted that
the arrangement of the pawls and teeth is such
that before one pawl moves out of engage-
ment with the tooth with which it is inter-
locked the second pawl will be moved to posi-
tion to engage another tooth, so that it will
be absolutely impossible for the drill to de-
scend rapidly or to be released from the con-
trol of the operator. | |

The outer or tail end of the lower pawl 71
is engaged by one end of a tension-spring 78,
the opposite end of which is secured to the
fixed frame and serves to force the toothed
end of the pawl into engagement with the es-
capenient-wheel. The plate 67 carries a catch
in the form of a pivoted bar 79, which may

‘' be hooked under the outer end of the lower

pawl 71 and maintain the pawl out of engage-
ment with the escapement-wheel when neces-
sary, and thisis at times found desirable when
the drill is to be lowered to working position
after its removal from the well for the purpose
of adding a new section of pipe or for the
insertion of the cleaning-bucket. When this
is done, the escapement-wheel remains under
the control of the operating -lever 65, the

pawl 70, and the band-brake, and the parts .

are so related and proportioned that by proper
manipulation of the operating-lever the up-
per pawl may be held out of engagement with
the ratchet-teeth, while the band-brake alone
controls the unwinding movement of the
windlass and the lowering of the drill, and at

any time the parts may be locked by lowering

the pawl 70 into engagement with the teeth.
Under normal conditions, however, the catch
79 is inactive, and both pawls remaln in op-
erative positions. : |

- Extending across the frame and connected
at its opposite ends to the derrick-carrying le-
vers 7' is a bar 80, having an enlarged central
portion provided with an opening for the pas-
sage of the sleeve 27, and this enlarged central
portion forms, in effect, an annular band or

ring which at all times is in position to engage-
the lower end of a bar 81, provided vertically

in an opening formed in the bar 28 and con-

nected at its upper end to the lower locking-

pawl 71, so that upward movement of the
bar will cause the ring to come 1nto engage-

ment with the bar 81 and will move the lower

pawl out of engagement with the ratchet-
teeth and through the connecting-bar 72 move
the upper pawl 70 into position to be engaged
by another tooth on the wheel. o

In the operation of the mechanism as thus far
described the drill is raised by pulling upward
on the yoke 39 and raising the guiding wheel
or sheave 41. This raises the drill the re-

758,319

quired distance, and at the completion of the
movement the rope is allowed to descend by

-oravity and the drill drops against the bot-

tom of the well in the usual process of drill-
ing. Should the drill fail to come 1nto con-
tact with the bottom of the well with sufii-
cient force to exercise any cutting effect, 1t
will throw the jar or strain of the falling drill
on the drill-rope 42, and this movement will
be transmitted through the guiding roller or

‘sheave 41 and yoke to the lever 33 and

through said lever and the pivot-bolt to the

main frame of the derrick. As the derrick
rests on the levers 7’ the rear ends of said le-

vers will be forced downward against the ac-
tion of the springs by this sudden shock, and
the stirrup 80 will be raised into engagement
with the bar 81 and cause the pawl 71 to re-
lease a tooth of the escapement-wheel, thus
paying out a portion of the drill-rope on the
winding-drum and allowing the drill to de-
scend a short distance. - When the drili strikes
against any hard resisting - substance, there
will be no strain on the rope and no feeding
movement will occur, so that under all cir-

cumstances the extent of feed will be propor-

tioned to the speed of the cutting operation

‘and there can never be any accumulation of

slack drill-rope in the well.

Should it be desired to increase the rapidity
of cutting action or to otherwise alter the feed
in accordance with the character of the ground,
the operating-lever 20 and the connecting-
links 22 may be operated to shift the point ot
contact between the derrick and the levers 7',
so that it will require a greater or less jar to
operate the feeding mechanism,and thisadjust-
ment may be altered to accommodate drills
of different weight as well as to suit varying
depths of wells, it being sometimes necessary
to adjust gradually: while cutting at great
depths where the weight of the drill-rope in the
well adds materially to the effective downward
strain on the derrick. The main frame of the
machine is provided with suitable bearings

for the reception of a pair of parallel trans-

versely-disposed shafts 90 and 91, of which
the shaft 90 forms the main driving-shaft of
the machine and is provided with a belt-
wheel 91, connected to any suitable source of
POWET.
pinion 92, carrying one member 93 of a iric-
tion-clutch, the opposite member of the clutch

being connected by a series of Intervening
links and rods to an operating-lever 94, ar-

ranged adjacent to the front end of the ma-
chine and provided with the usual locking
bolt and notched segment for convenience in
locking the clutch in or out of operative posi-
tion. The pinion 92 intermeshes with a gear-

wheel 95, secured to a suitable transverse shaft
9¢/,and on said gear-wheelis a cam 96,adapted
to engage the rear end of a lever 97, that ex-
tends forwardly between the framework and
is fulerumed on a transversely-disposed bar

On the shaft 90 is loosely mounted a
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. end of which is connected to the lever 338 at.
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08, carried by the frame. The lever 97 car-
ries a palr of sheaves or blocks 99, forming
ouides for an operating-rope 100, the .upper

the top of the derrick. The opposite end of
the operating-rope 1s secured to a winding
shaft or drum 101, extending transversely of
the frame of the machine and adapted to suit-

able bearings theréon. _ |
extends for some distance outward beyond

one side of the frame and is provided with a

non-circular end for the reception of a suit-
able crank or other device by means of which
the shaft may be wound to take up any slack
in the operating-rope, and the shaft is pro-
vided with a ratchet-wheel 103,that is engaged

. bya locking-pawl 104, pivoted to the main

20

frame and serving to hold the operatmg—rone

taut.
The collar 27 receives a palr of rings 106

“and 107, of which the lower is provided with _-
a radially-extending arm 108, thatis connected

- by a lIink 109 to an arm 110, carried by the

30

lever 97. The second and upper ring 106 is

provided with a toothed periphery and is en-

gaged by a pawl 111, pivoted to the arm 108,

the parts being so arranged that at each down-

ward movement at the rear end of the lever
under the influence of the cam 96 movement

will be-transmitted to the arm 108 and pawl

111, and thus rotate the toothed annulus 106 to
the extent of a single tooth. The annulus 106
may be formed integral or may be secured to

- the collar 27, if desmed and effect certain posi-
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 one member of a frietion - clutch and this.

tive rotative movement of the collar, the arms
29, the windlass, and all of the members asso-

ciated theremth but in order to prevent any

danger of breakacre it 1s preferred tomount the

annulus 106 locisely on the collar and todepend
on thefriction resulting from the weight of the

- windlass and the arms 29, as well as the added
- weight of the rope and drill, to connect the

pa,rts in such manner as to insure rotative

movement, while permitting yielding should

any of the pa,rts be locked tempor‘lrﬂy in po-

s1tion.

Faa,thered to th@ main drwmﬂ*—shatt 90 1s

member 1s connected by suitable mtervemnﬁ’
mechanism toan operatmﬂ‘-lever 120, arran wed
near the front end of the machine. The op-
posite clutch member 121 is loose on the shaft

- and carries a sprocket-wheel 122, that is con-

55

- nected by a link belt 123 to a sprocket-wheel |
The shaft 1251s

194, secured on a shaft 125.

' held in suitable bearings formed by the spaced

60
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~arms 126 of a bar 127 that is loosely sup-

ported on one end of the shaft 90 and at an in-
termediate point on the shaft 101. The inner

end of the shaft 125 is provided with a hub
member having a non-circular socket 128 for
the reception of the similarly-shaped end of
the shaft 52, and when the bar 127 is moved:
in the direction of the shaft 52 and the latter
1s engaged 1n socket 128 the windlass may be !

The winding-shatt

ing the cleaning-bucket.

5

turned by operating the lever 120 and con-
necting the cluteh to the main driving-shaft.

To the end portion of the shaft 101°1s ful-
crumed one end of a lever 130, the opposite
end of which terminates in an operating-han-
dle 181 and is provided with a locking-bolt

7O

132, adapted to engage nofches in a %eg_ment |

'133, carried by the arms 126. T he operating-

lever 130 is provided with an opening for the
reception of the shaft 125; but the connection
is comparatively loose and the lever is held

- from dlsenﬁ‘agerﬂent by means of a suitable

collar or nut 135. ~ In operating this portion
of the mechanism the clutch 93 is moved to

1 disengaging position and the lever 130 is op-

emted' in such manner as to force the bar 127
in the direction of the shaft 52 until the non-
circular end portion of the latter is engaged

i 1n the socket 128. When thisis accemphshed

the locking-bolt 132 is allowed fo enter the

nnermost notch of the segment 133 and the

parts are thus locked rigidly in position.
When the lever 120 is ‘manipulated, the
sprocket-wheel 122 is clutehed to the shaft 90

| and the rotative movement of the latter is im-

parted through the link belt 123 and sprocket-
wheel 194 to the shaft 125, and thence to the
winding -drum, so that _When necessary the
drill may be hoisted to the top. of the well
when 1t 1s desired to insert a new section of

pipe or tubing or when it becomes necessary

to use the cleaning-bucket in the well.

"The frame of the machine carries two bear-
ings 140 and 141, of which the bearing 140 is
adjustable in a direction lonﬁltudmal of the
frame. These bearings carry a shaft 142, on
which is mounted a bucket- -hoisting drum 1{43
and the shaft is provided with a friction wheel

80.
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or disk 144, that may be moved into or out |

of engagement with a friction-wheel 145, se-
cured to the shaft 90.  The lower portion of

the bearing 141 is connected to one end of the

lever 146, fulcrumed at an intermediate point

on a stud 147, and the lower end of said lever

1s connected by a rod 148 to an operating-le-

1 ver 149, arranged at the front of the machine

and under the control of the operator, so that

when necessary the shaft may be shifted to
engage the two friction-wheels and operate

the winding-drum before raising and lower-
During manipula-
tion of this portion of the mechanism the two
clutches of the shaft 90 are disengaged and

105

I1TO

1

the remaining portion of the mechamsm 1S 1n-

| operative. Extendmcr transversely across the

A-frame that forms thie upper pGrtlon of the
derrick is a bar 150, on which is fulcrumed
the lower end of & link 151. , The upper and
rear end of the link extends between & pair of

‘parallel bars 152 and is connected thereto by

a pivot-bolt 153. The opposite ends of the
pair of bars 152 are connected together by

straps 154 and pins 155, the latter constituit-

ing the spindles for a pair of sheaves 156 and
the straps formlng ouards for the bucket-

ly .
. \
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in the position shown 1n Kig. 1°.

hoisting rope. The two bars are further con-

nected tocfether at a point near their rear ends .

by a pin or bolt 158, that 1s connected by a
link 159 to a pin or bolt 160, extending across
the upper portion of the derrick-frame.

The bucket-rope 161 has one end seeured
to the winding-drum 143 and after passing
over the guiding—sheavee 156 is secured to the
cleaning-bucket 162. Under normal condi-
tions—that is to say, during the drilling op-
eration—the bucket may be allowed to remain

desired to adjust the bucket to operative po-
sition or into direct vertical alinement with
the well, the friction-wheels are engaged and
the drum 143 1s turned until the bucket 1s

pulled up tightly against the outer end of the

bars 152 and the sheave carried thereby. - On

“-continuing the winding operation the pivot

20
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pin or bolt 158 will be tound to form the ful-
~¢rum for the bars 152, and the rear end of the

latter will be depressed while the forward end
is raised and moved forward with the bolt
or bar 150 of the. center of movement, the

link causing upward movement of the bars

and the downward strain at the rear end of
the bars causing forward movement thereof
until the parts assume the position shown by
dotted lines in Fig. 1, and the parts will re-

main in this position during the raising and

lowering of the bucket during the cleaning
operation.

When the bueket—suppertmﬂ' bars are to be
again restored to inoperative position, a down-
ward stress is exerted on a rope or rod 170,
the upper end of which is connected to an arm
or crank 171, secured to the projecting end of
the rod 150, and i1nasmuch as the crank, the
rod, and the arm 151 are all rigidly secured
tocrether the bars 152 may be readily forced
back to the inoperative position. (Shown in
full lines in Fig. 1*.)

The apparatus as shown and described is

- constructed also with a view of facilitating its

ready transportation from place to place, and
during travel it is desirable that the derrick

- be lowered. For this purpose the angular

55

brace-bars are detached from the top ot the
derrick and allowed to fall forward to assume

“the inclined position, (shown in Fig. 2,) while

the A-frame forming the upper portion of
the derrick turns on its pivot-bar until the
head of the derrick rests on a transverse bar
175, arranged at the rear portion of the main
frame of the apparatus. In order to permit

~ this lewering'of the derrick-frame, the bars
29 of “the drill-support are made In section,

60
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being joined at a point adjacent to the plvot—
point of the A-frame. The adjacent ends of
the sections of bars 29 are extended laterally
in both directions and- are connected at one

“end of the extended portion by hinges or

pivots 176, while the opposite ends are pro-
vided with suitable openings for the passage
of bolts 177, by means of which the sections

When it 1s
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of the bars may be firmly locked in operative

position. The extended pivotal connections
between the sections of the drill-carrying
frame aresuch as to permit the derrick and the
upper portion of the frame to. be folded or

turned down simultaneously, and thus bring

the weight of the upper portion of the struc-
ture nearer to the ground, so that the appa-
ratus may be traHSported without dancrer of
overturning.

Having thue described the invention, what
1s claimed 1s— _

1. In a well-drilling machine, a vertically-
pivoted frame revoluble in a hrorizontal plane,
means for imparting a step-by-step rotative
movement thereto, a winding-drum carried by
the frame, a drill-rope connected to the wind-

ing-drum and having a guiding means sup-
ported by the freme, a drill supperted by the
drill-rope, and means operable by downward
movement of the drill for permitting release
of the winding-drum to feed said drill.

9. In a well-drilling machine, a frame revo-
luble in a horizontal plane, a winding-drum
supported by the frame, a drill-rope, a ver-
tically-guided sheave carried by the frame
and over which the drill-rope passes, a drill
secured to the drill-rope, means for raising
and releasing the sheave, and means for im-
parting step- by-—step rotetwe movement to the

frame.

3. In a well-drilling mechme, a freme hav-
ing vertical pivots of “which the lower is pro-
vided with an opening for the passage of the
drill and drill-rope, a winding-drum supported

by the frame, a drill and drill- -rope of which

the latter has one end connected to the wind-
ing-drum, arope-guiding sheave supported by
the frame and having vertical movement 1n-
dependent of said frame, and a vertically-
movable rod for transmitting movement to
the sheave, said rod forming the upper pivot
of the frame.

4. In-a well-drilling meehme a frame hav-—
ing vertical pivots of “which the lower is pro-
vided with an opening for the passage of the
drill-rope, a drill, a winding-drum carried by

the frame, a dmll—rope connected at one end

to the drill and at the opposite. end to the
winding-drum, a pair of vertically-disposed
guides arranﬂ‘ed near the upper portion of the
trame, a, veke adapted to the guides, a sheave
carried by the yoke and SIlppOI‘tlIlO‘ the drill-
rope, and a Vertleally-movable bar connected
to the yoke and servmfr also asthe upper pwot
of the frame.

5. In a well-drilling maehme a Vertleelly--

pivoted frame, of Wthh the lower pivot 18
formed of a collar having a central opening
for the passage of the drill and drill- -Trope, a
winding-drum supported by the frame, a drill-
rope connected at one end to the winding-
drum and at the opposite end to the drill, a
toothed annulus mounted on the collar and
held in fixed engagement with the frame by
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the weight of said frame, a second collar sur-
rounding the first and provided with a radi-

ally-disposed arm, a pawl carried by the arm
and engaging the ratehet—annulus, and a drill-
rod-operating means hamna' operative CONNeC-
tion with said arm. . |

6. In a well-drilling maehme* 2) Vertlcally
pivoted frame, a Wmdmo*—drum carried there-

by, a_drill-rop&having one end secured. to the

10

winding-drum, a drill secured to the opposite

-~ end of the rope, a rope-guiding sheave adapted
~ to vertical guideways on the frame and serv-

ing as a support for the drill-rope, a derrick,
a, lever pivoted to the derrick and having one
end - operatively connected to the. sheave a
pivoted lever connected to the dmuck—lever

~a cam for actuating said pivoted lever, a

. 20
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ratechet-wheel carried by the revoluble frame_,

a pawl engaging said ratchet-wheel, and a link

connecting the pawl to the pivoted lever.
7. In a well-drilling machine, the combina-

tion:with a drill, a drill-rope, an.actuating

means connected to and adapted to raise the

“drill-rope, said actuating means including a

cam-operated lever, an operating-rope, means
for transmitting the movements of the oper-

ating-rope to the drill-rope, a revoluble wind-

ing-shaft for taking up the slack of the oper-
ating-rope and to which one end of the latter

1s connected, means for preventing unwinding |
- movement of said operating-rope, and a rope-
cuide carried by the lever.

8. Ina well-drilling machine, a dmll a drill-
rope. a Vertlcallv—movable sheave over which
the drill-rope passes, a rocking lever having
one end connected to the Sheave, a cam-oper-
ated lever, a winding-shaft, an operating-rope
e‘ztendmﬁ' therefrom to the opposite end of
the cam-ope—.rated lever, and a plurality of
guiding-sheaves carried by the cam-actuated
lever and Serving as 0111(11[10‘ devices for the
operating-rope.

9. Ina well-drilling machine, adrill, a drill-
rope, and a feeding means centrollable by the

strain exerted on the drill-rope by the fallmﬁ*

drill.
10. Inawell-drilling machine, a drill, a drill-

rope, a drill-rope feeding or releasing means,

and mechanism controllable by the strain ex-
erted on the drill-rope by the falling drill for

governing said feeding means.

11. In a gravity drﬂhng apparatus, a drﬂl

“and an antomatic feeding means the speed Of |
which is controlled by the cuttmg speed of the !

arill.

12. Ina gravity drilling-machine, a fee;dlnﬁ‘

_"'me&ns and means controllable by the decrree

of penetrablhty of the material being acted

upon for governing the S];)eed of the feeding

60 means.

13. In a gravity drllhnﬂ‘ appamtns a drill,

| adrﬂl -rope, adrﬂ]—rope—feedmﬂ* means, 8 mov-
‘able derrick, and means for connecting the

derrick to sa1d feeding means, thereby to tra,ns—

Erg

mit movement of the derrlck to said feeding

means.

14. Ina gravity drilling &pparai}us a MOov-
able derrick, a drill, a dnll-mpe,, a dmll—rope-
feeding means, an actuatmg means in partsup-
ported by the derrick and means for connect-
ing the derrick to the feeding means to there-
by actuate the la,tter from movement of the

derrick.

05

70

15. Tn a grawty drlllmcr appamtus a, drlll |

and drill-rope, a dmll-repe-feedma' means, and
a vertically-movable derrick for actuatmg said

feeding means.
16. In a gravity drilling appara,tus a dmll

and drill-rope, a drﬂl—-rope—feedmg means, a -

yvieldably-mounted derrick,and means for con-
nectmg the derrick to the feedmﬂ' means.

In a gravity drilling &pparatus a drill
and dI‘IH -rope, a drill- rope-feedmﬁ means, and
a spring-supported derrick f()r actua,tmﬂ' the
feeding means.

‘18, Inagravity drﬂlmﬂ‘—maﬂhme &dI'lH and,

drill-rope, a drill-rope- teedmﬂ‘ means, a pair
of pivoted levers on . which the derrzck rests,

springs in part supporting said levers, and-

means for connecting the levers to the teedma'
means. .

19. Ina gra:iflty dmllmﬂ* appa,ratus a drﬂl
and drill-rope, a drﬂl-rope winding drum, an
escapement mechanism for governing the un-
winding movement of the Winding-drumi and
means controlled by the extent of falling move-
ment of the drill for releasing the escapement.

20. Inagravity drilling-machine, adrill and
drill-rope, a.drill-rope-feeding means includ-

ing an escapement mechanism, a vertmally-

movable derrick, and means for- connecting
the derrick to the escapement mechanism.
91. In a gravity drilling apparatus, a drill

and drill-rope, a drill-rope-winding drum, an

escapement mechanism for controlling the un-
winding movement of the Wmdmﬂ'—dmm )
vertmal ly-movable derrick, a pair of ylelda,ble
levers on which the derrlck rests, a cross-bar
connecting said lever; and means for opera-
tively cannectinﬂ* the 'cmss-ba.rs of the escape-
ment mechamsm |

22. In a gravity drilling appara,tus a, drill
and drill-rope, a drﬂl—rope—wmdmg drum, a
toothed disk connected to the wmdmc"'-drum
a pair ot escapement anchors or pawls for al-
ternately engaging said disk, and means for
locking one of the pawls in inoperative posi-
tion.

93. In a gravity dr ﬂlmg a,ppa,ratus, a drill
and drill-rope, 2 drill-rope-winding drum, a
toothed disk geared to the winding-drum, and
a pair of pwot&lly mounted and independ-
entlv-mtwable pawls for engaging said disk.

24. In a gravity drilling apparatus, a drill
and drill-rope, a toothed disk, a drill-rope-
winding drum to which the disk is geared a
pair of pwotally-mounted pawls for engaging
the disk,-and means connecting the pawls and

80

Qo

95_

Rele

105

111G

115

120

T25




IO

15

20

, .
35
40

45

55

60

65

8

for permitting both neutral and independent ,

movement thereof.

95. In a gravity drilling apparatus, a drill |
and drill-rope, a (‘]I‘IH-I‘OPB-WIDC].IHU' drum, a
toothed disk and a friction-drum connected to

the winding-drum, a locking-pawl engaging

drum, and 2 sin ole operating means connected
to both the pawl and the brake.

26. In a gravity drilling apparatus, a drill

and drill-rope, a drill-rope-feeding means, a
pair of pivoted levers movable into operative
engagement with the feeding means, a der-
rlek restmcr on the levers and means for ad-
justing the foot of the derrick toward and
from the fulerum-point of said levers.

27. In a gravity drilling apparatus, a der-
rick comprising plvetallv connected upper
and lower members, a pair of pivoted levers

on which the lower members rest, means for
adjusting the position of said lower members

with respect to the fulerum-points-of the le-
vers, a horizontally - revoluble drill - rope

frame, a bracket extending from the upper

member of the derrick and ¢ serving indirectly
as a guide or support for the. frarne a drill
and drill- -rope, a drill-rope windlass ‘carried
by the frame, means for controlling the un-

- winding movement of the drill - rope, and

means for connecting the levers to said con-

trolling means.

08. In a well-drilling machine, a main frame,

“a power-shaft having bearlngs thereon a drill

and drill-rope, a drill- rope-winding drum a
shaft carrying the same, a winding - shaft
ceared thereto, means for actuating the drill,

a lever or bar fulerumed adjacent to the power-
shaft, an auxiliary winding-shaft carried by
said Jever or bar and adjustable into engage-
ment with the winding-shatt, sprocket-wheels
and a link belt serving as connections between
the power and anxﬂlarv shafts, and means for

_ adjusting and for locking the bar in adjusted

position.

29. In a Well drilling mechlne a derrick, a
movable frame hawnﬂ* a linked connection
with the derrick, a rock-shatt carried by the
derrick, a rocker-arm connecting the shaft to
the trame, a pair of r0pe-0'u1dee carried by
the frame and disposed respectively at oppo-
site ends thereof, a cleaning-bucket secured
to one end of the rope, and a winding means
for engaging the opposite end of the rope.

30. In a well- drilling machine, a derrick, a
movable frame havmcr a linked connection
with the derrick, a rock-shaft carried by the

derrick, a rocker -arm secured to the shaft and

eonnected to the frame, a erank-arm secured

to the rock-shaft and serving as a means for

restoring the frame to inoperative positlon,
sheaves dlSposed respectively at opposite ends
of the frame, a bucket-hoisting rope passing

over the sheave., a bucket secured to one end

of the rope, and a hoisting means to which
the opposite end of said rope is attached.

the disk, a ba,nd brake encircling the friction-

winding-drum, a
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31. In a,well—drilling machine, amain frarne,
a derrick formed of pivoted sections of which
the upper may be lowered torest on the main

frame, and a drill-rope frame also formed ot

pivoted sections, the pivoting members of the
latter being laterally extended in order to per-
mit of the folding of the upper member thereof
over the upper derrick member.

32. In a well-drilling machine, a vertically-
pivoted frame revoluble in a horizontal plane,
a lower pivot member formed by a collar or
sleeve having a central opening for the pas-
sage of the drill-rod and drill-rope, an upper
pivot member formed by a vertically-movable

‘bar, adrill-rope windlass carried by the frame,

a shee,ve supported by the bar and forming a
guide and support for the drill-rope, the cen-
ter of rotation of the sheave being in a plane
to one side of the vertical pivoting plane of
the frame and one portion of the rim of said
sheave being disposed in said pivoting plane.

33. Inawell- drilling machine, asupporting-

frame including a defrick ) Sleeve or collar

havinga central opening and revolubly mount-
ed at the lower portion of the frame, a drill-

operating lever fulerumed to the upper portion

of the derrick, a vertically-guided rod con-
nected to one end of said lever, a drill-rope
frame secured at one end to the collar or
sleeve and pivoted at its upper end upon the
rod, a winding-drum carried by said frame, a
pailr of tubular ouides also carried by the
frame, a yoke connected to the vertically-
movable bar and having arms adapted to said
ouides, and a drill- rope—ﬂ'mdlnﬂ‘ sheave car-
ried by the yvoke and having a portion of its

periphery in the vertical plene of the frame-

plvots.

34. Ina well- dI‘llhIlG‘ maehme, a drill-rope-
winding drum, a shait carrying the drum, a
gear secured to said shaft, a winding-shaft
h::wlncr a plnion 1ntermesh1n0’ with the oear,
an eseapement -wheel on said Wmdmo'-shaft
said escapement-wheel having alternate teeth
and spaces, in which the spaces at the root-
line are of a width equal to the width of the
roots of the teeth, and a pair ot pawls or es-
capement- anchors for engaging said teeth.

35. Inmechanism of the class descrlbed the
combination with the winding-drum, a Shett
carring the same, of a gear secured to0 the wind-

ing-shaft, a winding-shaft having a pinion in-
termeshlnc' with the gear, an esc,a,pement-

wheel seeured to the winding-shaft, a pair of

pivoted pawls adapted to alternately engage
the escapement-wheel, means for connecting
the pawls for mutual movement, and an oper-
ating-lever connected to said ewls

36. In mechanism of the clase described, a
shaft carrying the same, a

winding - shaft, gearing connecting the EWo
shafts, an escapement—wheel on the winding-
shaft, a pair of pawls for engaging said es-
capement -wheel, a bar pivotally connected to
one of said Epawls and extending through an
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opening in the other, said bar havinga tooth
or lug for engagement against one side of the
pawl, and a compression-spring carried by
the llaar and engaging the opposite side of the
pawl. | -

3%7. In mechanism of the class described, a
winding-drum, a shaft carrying the same, a
gear on said shaft, a winding-shatt having a
pinion-intermeshing with the gear, an escape-
ment-wheel secured to the winding-shaft, a

“pair of pawls for engaging the escapement-

wheel, a connecting-bar extending between

~ the two pawls and arranged to permit both

20

~ opposite end of the brake-band, and a con-

mutual and independent movement thereof,
and a locking-catch for retaining one of the
pawls in inoperative position.

- 38. In mechanism of the class deseribed, 3
winding - drum, a gear connected thereto, a
winding-shaft having a pinion intermeshing

with the gear, a ratchet-wheel carried by the |

winding-shaft, a pivoted pawl engaging said

ratchet-wheel, a friction-drum carried by the

winding-shaft, a band-brake embracing the

friction-drum, a two-arméd lever having one |

of its arms connected to one end of the brake-
band, an operating - lever fulcrumed to the
other arm of the Iever and connected to the

necting-rod extending between the lever and

30 the pawl.

39. The combination with a supporting-
frame, of a pair of pivotally-mounted levers,

9_

springs serving as supports for the rear ends

of the levers, a derrick resting on the levers,

a revolubly-mounted drill-rope frame, a drill
and drill-rope supported thereby, a drill-rope-
winding drum, an escapement mechanism for
controlling the unwinding movement of the
winding-drum, a stirrup or cross-bar connect-
ing the two levers and having an annulus en-
circling the lower pivotal member of the drill-
rope frame, and a vertically-guided escape-
ment-operating bar carried by the lower por-
tion of the drill-rope frame and arranged at
all times above the annulus. | -
40. In mechanism of the class described, a

35
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derrick, a bucket - rope frame adjustably

mounted thereon, a bucket and bucket-rope,
and a bucket-rope-hoisting mechanism serv-
ing by the exertion of stress on the rope to
adjust the position of the frame.

41, In mechanism of the class described, a
derrick, an adjustably-mounted bucket-rope

59

frame carried by the derrick, and means for

moving said frame from inoperative to oper-
ative position, substantially as specified.
Tn testimony that I claim the foregoing as
my own I bave hereto affixed my signature in
the presence of two witnesses. f

DELBERT W. SAUNDERS.

Witnesses:
J. H. Jocrum, Jr.,
W. E. SAUNDERS.
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