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To all whom it may concerns =~ - = -

Beit known that I, GEORGE H. SPAULDING,

a citizen of the United States; residin g at Chi--

¢cago, In the county of Cook, State of Tllinois,
have invented certain new and useful Im-

provements in Apparatus for Drilling Wells
or Like Purposes, of which I.do declare the
following to be a full, clear, and exact de-

seription,reference being had to the aceoin pa-
nying drawings, forming part of this specifi-
cation. T I

This invention has forits object to provide
an improved eonstruction of folding derrick-
frame whereby the derrick may he more easily
and quickly raised and Ilowered. 'Fhis ob-

ject of the invention I have accomplished

by the improvements hereinafter described,
lllustrated in the accompanying drawings,

and particularly pointed out in the claims at.

the end of this specification.

Figure 1 is a perspective view showing the
main frame and derrick of a well-drilling ma-
chine embodying my invention. Fig. 2 is a
view in side elevation of the main frame and

derrick, showing the manner of raising and
Fig.

lowering the derrick mast and brace.
5 18 a perspective view of the main frame and

derrick with the derrick mast and brace in-
Fig. 4 is an enlarged detail -

folded position.
view, in vertical section, through the bear-
ings for the spring-supported sheave at the
top of the derrick-mass. Fig. 5 is 4 view in

cross-section on line 5 5 of Fig. 4. Fig. 6 is.
a view 1n side elevation of the apper portion

of the derrick-mast, showing the spring-sup-
ported sheave -in position. Fig. 7 is a plan
view of the machine with the derrick-mast
shown in section.
chine in side elevation with
rick and with its brace removed.
view in longitudinal section through Fig. 8.

A designates the main frame of the ma-
chine, that. may be mounted in the usual
Inannerupon suitable carrying-wheels 2. At
the front of the main frame A rises the rec-
tangular frame A’, whereby is supported the

~ derrick-mast B, and at the rear of the main

50

frame rises a similar rectangular frame or
upright A% whereby
rick-brace C. Asshown, the derrick-mast B
comprises side bars b, I', b2, and b8, forming a,

‘vided with the usual ladder-rungs b
derrick-mast B is pivotally mounted at the
1'top of the upright frame A’.

Fig. 8is a view of the ma- |
part of the der-.
Fig.9is a

18 supported the der-

'fmmg that will be 'suitably braced through-
out its length, and this frame may be pro-
The

T'he pivoting
of the derrick-mast B tothe frame A’ may be
effected by providing the bars of thie derrick
with eyébolts 4 and hy providing the ceross-

‘barof the frame A’ with eyebolts 5, suitable

pivots 6 extending through these several eye-
bolts. The derrick-mast B is formed of upper
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and lower sections that are hinged together,

as at 7. To the upper section of the derrick-
mast Bare pivotally connected, as at 3, the up-
ber ends of the bars ¢, that comprise the up-

‘persection of the derrick-brace C, these bars

¢ being hinged or pivoted, as at 9, to the side
bars ¢’, that comprise the lower section of the
brace. The lower ends of the bars ¢ of the
upper brace-section extend some distance be-
yound the pivoted points 8, and, asshown, these
ends are connected by a cross-bar ¢?, that pro-
Jects laterally and is adapted to contact with
the lower bars ¢’ of the brace when the brace
18 in position for use. The derrick-brace C

75

i pivotally mounted upon the top of the ver- -

tical frame A® and, as shown, this pivotally

mounting of the brace is effected by provid-

ing the side bars of the brace with eyebolts
10, through which passes a pivot-rod 11, that

also passes through eyebolts 12, rising from

the top of the frame A%  To the lower end of
‘the derrick-mast I3 is connected a cross-bar

b%, to which is fixed one end of a cord or cable
14, which passes around the winding-shaft
15, that is journaled upon the main frame A
and is provided at one end with a crank 16,
whereby theshaft may be turned. ‘Thiswind-

‘ing-shaft will be furnished with a ratchet-

wheel that will be engaged by a check-pawl
to hold the shaft in position.
17, having a crank 18 at one end, is journaled
upon the rear portion of the frame A, and
from this shaft 17 passes a cord or cable 19,
that is connected to a cross-bar ¢® at the lower
end of the brace C. Theshaft 17 will be pro-
vided with a ratchet-wheel and check-pawl
similarly to the shaft 15.

end of the brace C extends a winding-shaft
20, provided with a crank - handle 21, and
from the shaft 20 extends upwardly a cord or

Across the lower -
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cable 22, that is connected to the cross-bar ¢ | drill-rope E, to the free end of which the

at the lower end of the upper section of the

brace. The winding-shaft 20 will be fur-
nished with a ratchet-wheel and check-pawl
to limit its movement. | '

From the construction of parts as thus far
defined it will be seen that when the machine
is to be used for drilling wells or like pur-
poses the derrick and brace will occupy the
relative positions shown by full lines in Fig.
1 of the drawings. If now itis desired tofold

the derrick and brace, one of the attendants

will turn the shaft 17 so as to wind the cord
or cable 19 thereon, thus drawing backwardly
the upper portion of the brace C, and at the
same time the other attendant will turn the
‘ghaft 15 so as to allow the cord 14 sufficient
slack to permit the derrick-mast B to swing
rearwardly. The shaft 20 will be allowed to
turn freely to pay out the cord 22, so as to
permit the upper section of the brace to turn
~ freely. Huaving wound the cord 19 upon the
shaft 17 until the lower end of the brace C is
brought against the upright frame A%, as
shown in Fig. 2, the attendant will then
slacken the cord 14, so as to permit the lower
hinge-section of the derrick-mast I3 to pass
bhetween the side bars of the lower section of
the brace C. As the derrick-mast B thus
swings downwardly its upper portion will
turn about the hinge or pivot point and will
fold rearwardly and downwardly, drawing
with it the upper end of the top section of the
brace C. After the derrick-sections b have
been turned to the position shown by dotted
lines in Fig. 2 the attendant will slacken the
cord or cable 19, 50 as to permit the lower sec-
tion of the braece C to turn about the pivot-
rod 11 and swing forwardly and downwardly
onto the top of the machine, as shown in Fig.

3. When it is desired to raise the derrick

mast and brace to operative position from
the position last described, one attendant
will turn the shaft 17 to wind thereon the

cord or cable 19, thereby first bringing the

lower section of the brace C to vertical posi-
tion, after which the shafts 15 and 20 will be
turned so as to wind thereon, respectively,
the eords or eables 14 and 22 until the der-
rick-mast B and the section of the brace are
brought to the position shown by full linesin
Fig. 1 of the drawings, it being understood,
however, that as the eords or cables 14 and
22 are thus wound the cord or cable 19 will
be slackened, so as to permit the brace C to
pass from the vertical to the incline position.

I amn aware that various kinds of folding
‘derrieks have been heretofore proposed; bubt

none of these prior structures afforded s0
simple and effective a means whereby the

derrick could be raised and lowered by the
attendants without the necessity of their
leaving the ground, eitherin raiging the der-
rick or in securing the parts together in- op-
- erative position. |

At the top of the derrick-mast B is placed
a drill-rope sheave D, over which passes a

| of the guideways 30 are fixed the

W

| it to complete its descent.

drill-tools will be connected. The driil-rope
sheave has its axle mounted in vertically-
movable blocks or bearings d, that are held
in manner free to move in vertical direction
within guideways 30 at the top of the der-
rick. Preferably the blocks d are formed

 with guide-Aanges d', that straddle the rails

comprising the guideways 0. At the base
blocks 31,
upon which are supported the coiled springs
G, the upper ends of these springs bearing

against and serving to support the journal-
blocks d. The springs G are of such power

a3 to normally hold the sheave D in the
raised position seen in the drawings when
the weight of the drill-tools 18 upon the
sheave. | |

‘Indrilling wells it is highly important that
the drill-tools shall be maintained in a verti-
cal line at the time the stroke is made, since
otherwise there is a tendency of the drill-
point to be deflected, thereby causing the
drill to be broken or the hole to proceed out
of true line. In most if not all of the drill-
ing-machines now upon the market the drill-
rope is a Manila or like fibrousrope, in which
there is more or less elasticity, and the

‘length of the rope between the winding-drum

and the drill is such that the rope will be-
come taut slightly before the drill completes
its drop. Hence the driil in completing 1ts
drop stretches or strains the rope, and con-
sequently keeps the drill intrue vertical line.
There are, however, serious objections to the
nse of a Manila or like fibrous rope, particu-
larly for the reason that under the severe
strain to which it is subjected it speedily
wears out. - Various attempts have hereto-
fore been made to use a wire drill-rope; but
so far as I am aware these attempts have
been unsuccessful, because the wire rope has
substantially no elasticity, and consequently
if the length of the rope were such as to

‘cause it to becometaut before the drill-point

made its impact, inasmuch as the wire rope
would not stretch, the weight of the drill-
tools at the end of the drop would come upon
the rope instead of on therockor earth to be
drilled. On the other hand, if the wire rope
were sufficiently long to permit the point of
the drill to strike the rock or earth there
would be a certain amount of slack in the
rope and the drill would not be held in true
vertical line at the instant that the drill made
‘tg stroke. W ith a spring-supported sheave
for the drill-rope this rope may be made of -
wire, because if the amount of rope between
the winding-drum and the drill-tools be such
that the rope will become taut just before
the drill makes its impact upon the rock or
earth then the momentum of the -dropping
drill-tools will cause the sheave to descend
slightly, and thus produce sufficient strain

upon the wire rope to hold the drill in true

vertical line, while at the same time allowing
Various attempts
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have heretofore been made to pi*ovideaspring- ! hub of the pinion 54, while the clutch mem-

supported sheave for the drill-rope; but in

every instance such sheave and its spring-
support have been mounted so as to move
bodily for the purpose of exerting the power
upon the drill-rope necessary to lift the drill-
ing-tools.
port for the drill-rope sheave has been inter-

posed between the drill-operating power and

the sheave. The result of such construction

has been that in lifting the sheave in order

to cause the drill-tools to be raised the sheave-

~ supporting spring has been necessarily com-
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pressed, and on the downstroke of the lifting
mechanism the expansion of the spring has
served to seriously
tools. With my present construection, on the

contrary, the sheave-supporting spring is not

materially compressed in the operation of
drawing the drill-rope to lift the drill, and
consequently the spring only comes into ac-
tion when the rope has been released to drop

the drill and when the weight of the drill-

tools at the end of the drop comes severely
upon the sheave. - |
For the operation of the drill the mechan-

Ism next to be described is preferably em-

ployed. Upon the main frame A is pivot-
ally mounted, as at 40, a walking-beam H.
T'his walking-beam is formed of two sections
arranged at an angle to each other and con-
nected together, the free ends of the walking-
beam sections being united by a brace-bar A.
Preferably the lower section of the walking-
beam consists of two bars 2’ and %2, and in
the free ends of these bars is journaled a pul-
ley 45, around which passes the drill-rope E.
This drill-rope E is also shown as passing
around a roller 46 and thence onto a winding-
drum 47, that is journaled upon a shaft ex-
tending transversely of the main frame. The
pulley 45 is adjustably mounted upon the
lower section of the walking-beam in order

that it may be moved toward and from the ful-

crumorpivotal pointof the beam. Proferably
this adjustment of the pulley 45 is effected by
forming the bars " and A® with a plarality of
holes /%, adapted to receive the journal of the
pulley 45. The uppersection of the walking-

‘beam 1s provided upon its outer edge with a

guideway J for the crank-pin 50, that projects

In other words, the spring-sup-

retard the drop of the

l
|

‘wheel 80 on the drive-shaft 55.

ber 63 is adapted to engage with a correspond-

‘Iogeclutch member 62 on the hubof asprocket-

wheel 63, that is loosely mouunted on a shaft
00. The sprocket-wheel 63 is connected by
a chain 64 to the sprocket-wheel 65, that is
keyed to a shaft 66, extending transversely
of the main frame at its base, and at its oppo-
site end the shaft 66 is provided with a pin-

l.‘.!
-
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lon 67, that meshes with a gear-wheel 68,

fixed to the drill-rope-winding drum 47, ex-
tending transversely of the main frame. A

check dog or pawl 70, pivoted to the main

frame, as at 71, is adapted to engage with the
teeth of the pinion 67, and from this dog 70
leads a cord or wire72 to the front of the ma-

chine, where it is within convenient reach of

the attendant. The shaft 66 isshown as pro-
vided with a friction-pulley 75, over which
passes a brake band or wire 76, one end of
this wire being fixed at a point below the
shatt, while its opposite end extends to the
front of the machine, where it is connected
to a pivoted brake-lever 77. |
On thetop of the main frame A is mounted
a winding-shaft P, adapted to have wound
thereon & bucket-rope R, to the free end of
which a suitable bucket will be connected.
The bucket-rope R passes over a pulley jour-
naled in the upper part of the derrick-mast
B. One end of the bucket-rope shaft P is
provided with a friction-wheel adapted to be
thrown into frictional contact with a fly-
The journal
of the bucket-rope shaft. P, adjacent the fric-

tion-wheel p, is mounted upon a sliding bear-

Ing S, one end of this bearing resting upon a
block 82 at the top of the main frame, while

the opposite end of the bearing S is pivotally

connected, as at 83, to the upper end of a
hand-lever 84, that is pivoted, as at 85, to the
main frame. The opposite. journal of the
bucket-rope shaft P is yieldingly supported
in any convenient manner to permit the

bodily movement of the friction-pulley .

By shifting the shaft P by means of the hand-
lever 84 the friction-pulley can be brought
to bear against the rim of the fly-wheel 80,

i and the bucket-rope R can be wound =0 as to

from the end of a crank 51 on a shaft 52, that-

is Journaled at the top of the main frame A.
As shown, the shaft 52 has fixed thereto 1

gear-wheel 53, that meshes with a pinion 54, |

loosely ‘mounted upon a main drive-shaft 55,
extending transversely of the main frame
and carrying at its outer end a pulley 56, that
will be driven by the engine of the machine.
As shown, the shaft 55 has keyed thereto the
cluteh members 57 and 58, these clutch mem-

- bers being movable lengthwise of the shaft

and being controlled by clutch-levers 59 and
60 1In manner well understood by those fa-
miliar with this class of apparatus. The

cluteh member 57 is adapted to engage with
the corresponding cluteh member 61 on the

i

]

]

|

lift the bucket from the well afterit has been
lowered therein. |

From the foregoing description the opera-
tion of the parts will be seen to be as follows:

The attendant at the front of the machine

will shift the clutch-lever 60 so as to throw

the clutch member 57 into engagement with
| the clutch member 61, thereby causing the

pinion 54 and gear-wheel 53 to be driven from
the main drive-shaft 55. Revolution being

8o
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thus imparted to the crank-shaft 52, the walk-

Ing-beam H will be rocked about its pivot-
point or fulerum in the direction of the ar-
row in Fig. 9, and the power of the walking-
beam will be exerted upon the drill-rope by
the pulley 45, thereby drawing downward the
drill-rope and lifting the drilling-tools. By
reference to Fig. 9 of the drawings it will be
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seen that as the drill-ropeis thusdrawn down-

“ward the wrist-pin 50 is exerting its power

mainly through the brace % of the walking-
beam. During a revolution of the crank-
shaft around the lower part of its siroke the
wrist-pin 50, by engaging with the back por-
tion of the guideway J, will reversely rock
the walking-beam I, so as to permit the drill-
ing-tools to drop, and the lower section of the
walking-beam completes its upper movement

as the wrist-pin moves upward in the guide- |
way J. The rearward bodily movement of

the guideway J incident to the swinging of
the walking-beam allows the wrist-pin to move
upward at such time with a freedom of move-

ment that permits practically of a free drop

to the drilling-tools. It will be observed that

wrist-pin 50 exerts its force npon the up-
per portion of the walking-beam in the act ol
lifting the drill-tools and while so doing trav-

erses considerably more than one-half the
circle deseribed by it. IHence the greatest
power will be applied at comparatively slow
speed during the lifting of the drill-tools,
while a quick drop of the tools is effected dur-
ing the time that the wrist-pin is traversing
the lower part of the circle that it desecribes.
A further advantage incident to forming a

‘walking-beam of sections arranged at sub-

stantially right angles to each other is that
it enables a much more compact arrangement
of the apparatus than would otherwise be pos-
sible.

positions in the lower end of the walking-

beam the stroke of the drilling-tools may be
varied as desired and the power can be cor-

respondingly increased or diminished.
It is manifest that the details of structure
above set, forth may be varied by the skilled

mechanic without departing from the spirit |

of invention and that features of the Inven-

tion may be emaployed without its adoption as

an entirety. o -
Having thus described my invention, what

I claim as new, and desire to secure by Letters |

Patent, 13—

1. In apparatus of the character deseribed,a
folding derrick comprising a main frame, a
derrick-mast formed of upper and lower sec-

tions hinged together above the main frame,

the lower section of said derrick-mast being
pivotally connected to the main frame, a brace

formed of hinged sections also pivoted to the

main frame and to the derrick-mast, and sult-
able lifting cords or cables.
2. Inapparatusof the character described,a

folding -derrick comprising a derrick-mast |

formed of upper and lower sections pivoted

together above the main frame, the lower sec-

By shifting the pulley 45 to different |

723,555

tion being pivoted a distance from the lower
end to the main frame, a brace formed of up-
per and lower sections pivoted together, the
lower section of said brace being pivoted at
a distance from itslowerend to the mainframe
and the upper section of said brace being piv-
oted to the derrick-mast, and suitable lifting
cords or cables connected to the lower ends
of the derrick mast and brace.

3. Inapparatusof the characterdescribed,a
folding derrick comprising a derrick-mast
formed of upper and lower sections hinged
together above the main frame, the lower sec-
tion being pivoted to the main frame, a brace

6o

pivoted to said derrick-mast and formed of

upper and lower sections hinged together, the

upper section of said brace being pivoted to

the lower section intermediate the ends of
said upper section and suitable lifting cords
or cables connected to the lower end of the
upper section of the brace and to said derrick-
mast. |

75

30

4, Inapparatusofthe character described,a -
folding derrick comprising a derrick-mast

formed of upper and -lower sections hinged
together, the lower section being pivoted at
a9 distance from its lower end to the main

| frame, a brace pivoted to said derrick-mast
and formed of upper and lower sections, the

upper section of said brace being pivoted to
the lower section at a distance from the end
of said upper section, and the lower section

of said Brace being pivoted at a distance from

its lower end to the main frame, and lifting
cords or cables connected to the lower ends
of the derrick-mast and of the upperand lower
sections of sald brace.

00

95

5. Inapparatusof the characterdescribed,a -

folding derrick comprising a derrick-mast

formed of upper and lower hinged sections,

said lower section of the derrick-mast being

100

pivoted to the main frame at a distance from

the lower end of said lower section, a brace
formed of upper and lower sections pivoted
together, the upper section of the brace being
pivoted to the derrick-mast and the lower sec-
tion of said brace being pivoted to the main
frame, the lower section of said brace extend-

ing downwardly a distance below its point of

connection to the main frame, a windin o-shaft
mounted upon the main frame and connected

[0o5
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by a cord or cable with the lower section of -

the brace and a winding-shaft mounted upon
the main frame and connected with the der-
rick-mast.

GEORGE H. SPAULDING.

Witnesses:
-~ GEORGE P. FISHER, Jr.,
ALBERTA ADAMICK.
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