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Application flled July 16,1890, Serial No. 858,970, (No model.) ‘

To all whom it may concern: ;
Be it known that I, JoEN ROLPH DaVIs,
residing at- Chicago, in the county of Cook

and State of Illinois, have invented certain

new and useful Inprovements in Apparatus

for Drilling Wells and for Like Purposes, of |
which I do declare the following to be a full,

clear, and exact description, reference being

had to the accompanying drawings, forming

part of this specification.

My present invention has relation to drill-
ing apparatus, and more particularly does it
relate to apparatus designed-to be used for
the drilling or driving of tubular wells.

In the use of drilling-machines in deep and
heavy work it i8 desirable that a slow move-
ment shall be imparted to the drill. One of
the objects of my present invention is to pro-
vide improved means whereby this slow and
steady movement may be imparted to the
drill, and this object I have accomplished by
connecting the walking-beam of the machine
with the drive mechanism in such manner
that the movement of the drill during the be-
ginning and end of its lift will be slow, while
the intermediate movement will be faster.
In shallow and light work it is desirable to
allow the drill to drop suddenly after having
been lifted to the required height; and a fur-
ther object of my invention is to provide im-
proved means whereby afier the drill has
been lifted to the desired height it will be al-
lowed to drop. These objects of invention I
have accomplished by providing the walking-
beam of the machine with a groove or way
wherein will travel a movable part suitably
connected with the driving mechanism, this
movable part being preferably an eccentric
pin or crank adapted to travel back and forth
within the way of the walking-beam, and in
order to effect the sudden dropping of the
drill when it haslifted it to the desired height
I prefer to so form the groove or way in the
walking-beam as to permit the eccentric pin
or ¢crank to pass therefrom, so that the walk-
ing-beam will be drawn freely upward by the
weight of the drilling device.

When quicksand is encountered in the
drilling operation, it is found very difficult to
force the casing in which the drill operates
through the sand, since as soon as the drill

ceases operation and before the casing can be

driven to any considerable extent the sand
packs around the casing and holds it in such
manner and with such an elastic action that
the forcing of the casing through the sand is
exceedingly difficult. Ihavefound,however,
that by conjointly operating the mechanism
for driving the casing and the drill mechan-
ism the packing of the sand about the eas-
ing is in great measure obviated, so that the
driving of the casing is much more readily
effected.

A still further object of my invention is to
provide an improved construction of derrick,
the legs whereof are formed of sections, so
that the derrick may be taken apart and
more easily handled and transported and so
that a higher derrick may be readily pro-
vided. .

These various objects of invention I have
accomplished by the improvements herein-
after described,illustrated in the accompany-
ing drawings, and particularly pointed out
in the claims at the end of this specification,

Figure 1 is a-perspective view of a drilling-
machine embodying my invention, a portion
of the derrick only being shown. Fig. 2isa
perspective view from the opposite sideshown
in Fig. 1. Fig. 3is a view in side elevation
of the machine complete. Fig. 4 is a detail
fractional view of the ladder portion of the
derrick. Tig. 5 is a detail side view of the
driving-wheel. '

Any suitable construction of frame-work
may be employed for sustaining the operat-
ing mechanism, although the construction
Hlustrated in the drawings I regard as a par-
ticularly efficient one. This frame-work con-
sists of the cross-bars A A’, united together
by the horizontal bars A% and from these
cross-hars A A’ rise the vertical front bars
B B’ and rear bars CC’. Above the horizon-
tal bars A® extend, also, the horizontal bars
A% and the upper ends of the vertical bars
B B’ and C C’ are united by the horizontal
top bars D D’. Upon the horizontal bars A3
is journaled the main shaft E, that has mo-
tion imparted thereto from the drive-shaft
E’ in the usual manner, these shafts being
united by a coupling e, as well understood in
the art.

Upon the shaft K is journaled a sprocket-
wheel 2, over which passes a sprocket-chain
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3, that passes also over a sprocket-pinion 4,
fixed to the end of a cross-shaft 5,that is jour-
naled upon the horizontal bars D D’, and
upon the outer end of this shaft 5 is keyed a
erank 6, which, through the medium of the
pitman 7, imparts reciproeating movement to
the piston 8 of the pump 9. This pump 9 is
furnished with an induction-pipe 10, whereby
water is admitted to the pump, and with a
delivery-pipe whereby water is delivered to
the swivel 2 at the top of the hollow drilling-
tool 2 when it is necessary to use water for
forecing out of the pipe the material cut away
by the drill. This use of a pump, being well
understood in the art, need not be more par-
ticularly explained. Upon the shaft i is also
keyed the gear-wheel 20, that meshes withthe
pinion 21, keyed to the shaft 22, journaled
upon the horizontal bars A% and upon this
shaft 22 is fastened a fly-wheel 24, which
serves to give steadiness of motion to the
mechanism. The main shaft E also carries
the spool E2, over which passes, with several
turns, a rope 30, that leads over the top of the
derrick and connects with the maulY in man-
ner well understood. The rope 30 will be
passed around the winding-drum E?merely a
sufficient number of times to enable it to bite
upon the drum, and the free end of the rope
will be extended to a position where it may be
held by the operator,so that when it is desired
to cause the lift of the maul Y it willonly be
necessary for the operator to strain the rope 30,
thereby causing it to be wound upon the drum
E? and to lift the maul Y, and after the maul
is lifted to the desired height the operator
will slacken the free end of the rope 30, there-
by permitting the maul to drop in order to
drive the casing or tube through which the
drill W passes. The maul Y is perforated
from top to bottom to permit it and the drill
W to move freely with respect to each other.
Upon the outer end of the shaft X is keyed a
driving-wheel E?, from the side of which near
its periphery extends a pin, preferably carry-
ing the friction-roll 40, whereby movément is
imparted to the walking-beam F. This pine
is thus eccentrically held with respect to the
drive-shaft, (although a erank-arm to carry
the pin might be employed instead of the
wheel E,) and by preference the wheel E is fur-
nished with a series of perforations ¢’ at dif-
ferent distances from its center in order to
enable the position of the pin e to be shifted
to vary the throw of the walking-beam when
desired. This walking beam or bar is con-
veniently pivoted, as at f;at the upper end of
a vertical bar 35, that is bolted to the hori-
zontal beams A? A% and to this beam is con-
nected the guide-rail ¥/, between the upper
edge of which and the lower edge of the beam
rises the roller 40 of the drive-wheel E%. The
guide-rail I’ is attached to the walking-beam
Tr, preferably, by means of the bars or hang-
ers 41 42 43, and this guide-rail, in the pre-
ferred form of my invention,is formed of two
parts, the part f/ being fixed, while the part

#%is pivoted, as at 44,so0 that it can be turned
backward into the position seen in Fig. 3,and
be held in such position by a suitable hook
45. By preference the abutting ends of the
sections f’ £2 of the guide-railare inclined or
beveled, as shown, and the movable section
#*is furnished with a latch-plate 46, the free
end of which will spring over the nut 47 of a
bolt passing through the strap 42,and will be
conveniently held in such position by a swing-
ing button or clamp 48. From this construe-
tion it will be seen that when it is desired
(for a purpose to be presently stated) to turn
backward the movable section f?of the guide-
rail it is only necessary to turn the button 43
and then spring the plate 46 from off the nut
47, after which the section f’ of the guide-
rail can be turned backward,as shown in Fig.
3. To the upper end of the bar 43 is jour-
naled the sheave 50, over which passes the
drill-rope 51, one end of this rope being con-
nected to the drill, while the main portion of
the rope will pass from the sheave 50 up over
a friction roll or sheave 52, and thence over
the windlass 53. This windlass 53 is jour-
naled in the vertical bars B B’ and at its end
is provided with a gear-wheel 54, that meshes
with the pinion 55 upon shaft 56, journaled
in the uprights B B’ and adapted to beoper-
ated by a crank in order to effect the wind-
ing of the rope upon the windlass. A suit-
able check-pawl 57 will be employed to pre-
vent thebackward movement of the windlass.

TFrom the construction of parts as thus far
defined it will be seen that when motion is
imparted to the main shaft E and the drive-
wheel E? the rotation of this wheel will cause
the friction-roll 40 to ride within the space
formed by the walking-beam F and the guide-
rail F’, and consequently will cause the walk-
ing-beam to vibrate in vertical direction. It
will be manifest that as the walking-beam is
forced downward by the travel of the roll 40
upon the guide-rail ¥’ it will carry with it
the sheave 50, and consequently will draw
downward the drill-rope 51, and inasmuch as
this rope is passed over the top of the derrick
X and is connected to the drill W the down-
ward movement of the walking-beam will ef-
fect the upward movement of the drill.

My purpose in passing the drill-rope 51
over a sheave attached to the walking-beam
and thence upward is to enable a greaterlift
to be imparted to the drill by the movement
of the walking-beam, and it is obvious that
as the walking-beam is moved downward it
will lift the drill twice as high as it would be
lifted if the drill-rope 51 were merely con-
‘nected to the walking-beam and did not pass
over the sheave 50 and thence upward over
the pulley 52. 'This feature is of importance,
since it enables me with a comparatively
ghort movementof the walking-beam to effect
a very considerable lift of the drill. An ad-
vantage incident to extending the drill-rope
51 backward and over the windlass 53 is'that
T am enabled to more readily withdraw the
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whenever such withdrawal of the drill can
be effected, by merely turning the crank at-
tached to the shaft 56, and, through the me-
dium of this shaft-pinion 55, and gear-wheel
54, effect the desired rotation of the windlass
necessary to wind the drill-rope 51 thereon,
thereby supplementing the usual hoisting-
power for lifting the drill in case the latter
becomes stuck.

By providing the walking-beam F with the
guide-rail F’,T am enabled to give to the drill-
ing-tool a much more effective motion than is
possible to be given by the means ordinarily
employed for imparting movement to the
walking-beam—that is to say, I am enabled
to give to the drill aslow upward movement,
which gradually increases and then, just be-
fore the upward movement of the drill iscom-
pleted, gradually decreases, so that severe
strain upon the machinery is avoided. This
variable movement of the walking-beam re-
sults from the fact that at the beginning and
end of the stroke the friction-roll 40 is mov-
ing along the way or space formed by the
walking-beam and the guide-rail, and conse-
quently at such time is imparting but slight
movement to the walking-beam, whereas dur-
ing the time that the friction-roll is moving
more nearly in vertical direction the motion
imparted to the walking-beam will be rapid.

In certain classes of drilling-work it is de-
sirable to impart a slow steady movement to
the drill, whereas in other classes of work it
is desirable to' allow the drill to érop sud-
denly after it has been lifted to the required
height. Thus, for example, in deep drilling
the slow and steady drop of the drill is de-
sirable, whereas in shallow and light drilling
the quick drop of the drill is preferred. My
purpose in forming the guide-rail F’ with the
fixed sections f’ f* is to enable either a slow
or a quick drop of the drill to be effected to
suit either class of work. Thus it will be seen
that when the guide-rail F’ is in position
shown by Fig. 1 the roll 40 of the drive-wheel
E will continually travel within the space
formed between the walking-beam and the
guide-rail, and the slow drop before described
will be given to the drill. If, however, the
section f* of the gnide-rail F’ be turned back-
ward to the position seen in Fig. 3,it is ob-
vious that as soon as the roll 40-passes off the
end of the fixed section f’ of the guide-rail,
at which time the walking-beam will be at its
lowest position and the drilling-tool at its
highest position, the walking-beam, being no
longer restrained against upward movement
by the guide-rail F’, will be drawn suddenly
upward by the weight of the drill, and as a
consequence the drill will be allowed a sud-
den drop. When, however, in the course of
the rotation of the drive-wheel K3 the roll 40
Passes again into the space between the fixed
section f” of the guide-rail and the walking-
beam, the walking-beam will be again drawn
downward and the drill will be again lifted, to

be dropped again assoon as the roll 40 passes
from off the fixed section of the guide-rail.
In order to limit the upward movement of
the walking-beam when this sudden “drop
movement” is imparted, I prefer to employ a
buffer M, Dolted to the vertical bars C C’, be-
tween which the free end of the walking-beam
moves, and I prefer, also, to providethe end
of the walking-beam with a spring F% This
buffer M may be detachable and is preferably
U-shaped, as more particularly seen in Fig.1
of the drawings, since by such shape a con-
venient variation in the extent of the up-
ward movement of the walking-beam can be
obtained. Thus it will be seen that if the
buffer M be in position seen in full lines in
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Fig.1 the walking-beam will be allowed to .

travel to the greatest extent, whereas if the
buffer be turned to the position shown by
dotted lines the upward movement of the
walking-beam will be correspondingly re-
stricted. It is plain,also, that by the adjust-
ment of the eccentric-pin ¢ within the perfo-
rations of the wheel K the extent of movement
of the walking-beam can be varied as desired.

From the foregoing construction it will also
be seen that in case quicksand is encoun-
tered and it is desired to conjointly operate
both the maul Y for driving the casing Y’ and
the mechanism for moving thedrill, it is only
necessary for the attendant, while the drill is
being worked in manner before described, to
alternately tighten and loosen the free end
of the maunl-rope 30, so that this rope will be
wound upon the spool E? in order to operate
the maul in manner before defined. - It will
be understood, of course, that while working
in quicksand the pump 9 will also be oper-
ated in order to withdraw the sand from the
drill.

In order to enable the derrick X to be con-
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veniently handled and transported, and as

well, also, to enable a higher derrick tobe used
than could be conveniently furnished if the
legs of the derrick were each in single piece,

I10

I forin each of the legs a of the derrick of .

upper and lower sections « /. Each of the
sections x is provided with a stirrup X/, bolted

thereto and adapted to receive the upper end:

of thecorresponding section 2’ of the derrick,
and each of the sections «’ is provided at a
distancefromitstop with a stirrup X’,adapted
to receive the lower end of the corresponding
section « of the derrick. It will be observed
that the stirrups X’ areso formed as not only
to embrace the ends of the leg-sections, but
also to form stops to better sustain these.sec-
tions. Ilence it will be seen that when the
sections of the derrick-legs are to Dbe put to-
gether for use it will only be necessary to set
the ends of the sections z o’ within the stir-
rups of the corresponding sections.

The details of construction before set out
may be varied within wide limits without de-
parting -from the spirit of my invention.
Thus, for example, instead of providing the
walking-beam F with a supplemental rail for
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forming the way or space in which the eccen-
trie-pin £0shall travel, this wayor space may
be formed in any other convenient manner.
So, also, various featuresof theinvention may
be emploved without its adoption as an en-
tirety.

Having thus described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. In a drilling-machine, the combination,
with suitable driving mechanism—suech, for
example, as a shaft—of an eccentric-pin con-
nected with gaid shaft, and a walking-beam
provided with a short way along \vhlch the
eccentric-pin ean travel, but from which it
can pass duri nwaportlon of its stroke, where-
by the walking-beam is disengaged from the
eccentric-pin to permit the beam to move
independently thereof, substantially as de-
seribed.

2. In a drilling-machine, the combmatlon
with a shaft, of an eccentric-pin suitably con-
nected to said shaft, and a walking-beam pro-

467,277

vided upon its under side with a short rail
whereon said pin will travel duringa portion
of its downward movement, substdntlally as
described.

3. In a drilling-machine, the combma.tlon,
with a shaft, of an eccentric-pin connected
to said shaft, and a walking-beam provided
with a rail whereon said pin will iravel, said
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rail having a movable section, substantmlly

as descrlbed
4. In a drilling-machine, the combination

of a derrick' the iegs of which are formed of.

detachable sections, each of said sections be-

ing furnished with stu'r'ups X’, bolted thereto,
said stirrups being adapted to encircle the
ends of the leﬂ—seeblons and form stops or
rests against whlch the ends of said legs will
abut, substantm]ly as described.

JOHN ROLPIH DAVIS.
Witnesses:
GEo. P. FISHER, Jr.;
Ipa B. CARPENTER.
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