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2 Claims.
1

This -invention relates to improvements in
safety -devices for draw works and particularly
to draw works adapted for use on well drilling
rigs of the rotary type.

Well drilling apparatus of the rotary type or-
dinarily includes a rotary table for rotating the
drill'stem in the well. Thedrill stem is-suspended
by a traveling block supported by a number of
leads of a-cable which cable passes.over the erown
block at the top of the derrick, with one line
passing downward to the drum of the draw works.
Due to the height of the derrick on which the
traveling block is used for withdrawing the drill
stem and pipe from a well, it is necessary to raise
the traveling block at high speed, so as to make
rapid progress in the -drilling operation. How-
ever, several dangers are ever present while the
traveling block is keing raised at high speed,
either with or without pipe being connected
thereto. Workmen necessarily have to be in the
derrick while the traveling block ‘is being raised,
and if during this process, the traveling block
hits the sheaves of the crown block, this fre-
quently results in the breaking .of the cable or in
“pulling” the derrick in, with possible injury or
loss of life to the workmen as result thereof, as
well as much damage to the derrick .and to the
drilling rig, and if pipe is dropped into .the well,
the loss of the well may result.

The stopping of the traveling block short of

the erown block, has, heretofore, been the respon-
sibility of the operator or -driller of the rotary
rig. Sometimes the distance the traveling block
travels before contacting the .crown block is very
short and necessitates the use of very careful
judgment of distance with the traveling block
passing up at very high speed, and the driller
could not always exercise sufficiently precise
judgment.

Such safety devices as have been proposed
heretofore have not been adequate due to the
high speed at which the traveling block travels
upward, and due to the lack of flexibility and
yieldability which is necessary for the successful

operation of a device for stopping the travel of ¢

a traveling block within a given distance.

The primary object of this invention is to im-
prove the construction of the drilling apparatus
by providing a safety device with a yieldable line

which will move in response ‘to the movement of ¢

the traveling block and ‘which will yield readily
to action thereon by the traveling block -and
line without causing damage to the rig or -other
equipment, if the stopping of the draw works is
not instantaneous.

(CL. 254-—145)

2

‘Another -object of the invention is to improve
the-centrol on the traveling block and draw works
by the autematic actuation of the brake and

clutch ‘thereof, which parts are responsive to. a
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resilient safety deviece mounted on the derrick
to cause the traveling block to stop within a pre-
deftermined distance .of travel.

These objects may be accomplished, accord-
ing to the embodiment of the invention as illus-
trated in the accompanying .drawings, by the
Jrovision .of a .cahle passing transversely across
the -derrick above the traveling block and be-
tween the block lines that support the traveling
bloek -so that the transverse line will be engaged
by the traveling block as it moves upward in the
derrick above .a predetermined point. The en-
gagement of the fransverse cable by the travel-
ing bleck will actuate the control mechanism of
the brake .and clutch of the draw works to.cause
the latter to respond thereto.

The transverse cable that passes above the
traveling block .is connected with pneumatic eon-
trols that actuate the brake and disengage the
clutch. upon the engagement of the transverse

5 line by the traveling block. Thus the draw

works will be brought to a stop within the prede-
‘termined limits of travel of the traveling block
s0 as to cause no undue shock on the rig. Any
desired range of stop may be provided for, from
instanteneous to the maximum travel accorded
by the weight attached to the transverse cable.

This embodiment of the invention is illustrated
in the -accompanying drawings, in which:

Fig. 1 is a perspective view of a derrick, show-

5 'ing the invention applied thereto;

Fig. 2 is a side elevational view of a traveling
block and the lines associated therewith, with
the safety cable shown in section;

Fig. 3 is a fragmentary view of a portion of g
derrick, partly in section, showing the weight
and weight guide member attached thereto;

Fig. 4 is-a diagrammatic side elevation show-
ing the controls actuated by the safety cable;

Fig. b is a side-elevation-of a master clutch.

The invention is shown as applied to a rotary
drilling rig which comprises a derrick 1 and ‘a
conventional draw works generally designated at
D. The derrick { has mounted at the top there-
of, in the usual manner, a -conventional crown
block 2 for supporting line 3 which extends
downward from the crown block 2 in multiple
loops, in which the traveling Block ‘4 is suspended
for supporting the -drill stem or pipe during the
raising and lowering operation thereof while
drilling -a well. The-drill stem is rotated by the
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conventional rotary table (not shown), which
rotary table is usually driven by the draw works
D mounted on the floor at the base of the der-
rick 1. The draw works D includes a drum 8§
upon which a cable is wound to raise and lower
the traveling block 4, as shown in Figs. 1 and 4.
The line 8 is attached to the drum 6 which is
generally known as the “fast line,” and which is
adapted to raise and lower the traveling block
in response to the rotation of the drum €.
Extending transversely through the derrick
is a safety cable or flexible device 8 passing over
pulleys 9 on opposite sides of the derrick and sup-
porting a weight 18 on one end thereof. The
weight 10 is guided on a rod {0a spaced from but
secured fo frame i0b, which frame is clamped
to the derrick by means of clamps i0c. By hav-
ing the weight 10 so positioned and guided by
the rod 10a, the transverse cable 8 is relieved of
the weight 10 until such time as the safety de-
vice is brought into action. The frame 10b re-
strains the weight {0 against falling, in event the
cable 8 becomes broken. This safety cable 8 ex-
tends through the loops in the line 3 and is dis~
posed directly over a V-yoke Il secured to the
top of the traveling block 4, as shown in Fig. 2.
Thus the line 8 is in a position to be engaged by
the yoke {1, as the traveling block moves upward
in the derrick f and to be moved thereby from
the full-line position in Fig. 1 to the dotted-line
position therein, the yoke I insuring engage-
ment of the safety line 8 by the traveling block
and causing it to move in response thereto. Nor-

mally the movement of the cable 8 would be ,

much less than that shown in the drawings,
which is somewhat exaggerated for the purpose
of illustration.

The cable 8 may be formed of any suitable ma-
terial, although a wire line is the most satisfac-
tory for the purpose. However, it may be of
non-metallic material, if desired, and will func-
tion satisfactorily to control the operation of
the draw works as hereinafter described.

The line 8 extends along the derrick substan-

tially to the bottom thereof, where its lower end
is attached to an arm {2 mounted on a lever 13
and cooperating with the latter to form substan-
tially a bell crank. The lower end of the lever

13 engages a notch {4 formed in one side of a .

lug 15 secured to an operating lever 1§.

A connecting rod i1 extends downwardly from
the lever 16 in the form illustrated in Fig. 4, and
is connected at its lower end to an arm of the

pell crank lever generally indicated at (8, which

bell erank lever is pivotally mounted at (8. The
other arm of the bell crank lever 18 has a spring
20 connected to its extreme lower end, and nor-
mally tending to swing the bell crank lever {8
in & clockwise direction, as viewed in Fig. 4. The
opposite end of the spring 20 is anchored to a
part of the frame 21 of the draw works.

Also connected with the depending arm of the
bell crank lever {8 is a connecting rod 22 which
extends therefrom to one end of a lever 23 piv-
otally mounted on a shaft 24, this lever being
fixed to the shaft and movable about the axis
thereof.

The draw works, generally designated in the
drawing as D, include a pneumatic power brake,
generally indicated at 25, which brake is applied
to retard the movement of or to stop the drum.
The entire draw works is controlled by a master

- clutch which is regulated by the pneumatic eon-
- trol device generally designated at 26. These ele-
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4
ments are adapted to be controlled by the en-
gagement of the safety line 8.

The brake 25 is illustrated as controlled by &
segment 27 of a gear which is connected with a
pneumatic power device 28, by a chain 2Ta. Air .
is supplied to the pneumatic power device 28
through a line 29 extending to a valve 30, thence
through a line 3{ which has a valve 32 therein.
The opposite side of the valve 32 is connected
through a line 33 with a main air source of sup-
ply under pressure, as indicated at 34. The valve
32 is adapted to be manually controlled by the
control device generally indicated at 35.

Also connected with the source of air supply
24, is a branch line 36 which contains a control
valve 371 therein and which branch line 36 leads
to the line 29 and may connect therethrough to
the pneumatic power device 28. The valve 37 is
adapted to be closed alternately with the valve
38, for which purpose the lever 23 engages the
valve stem of the valve 37 at one side of its
pivotal axis, while it engages the valve stem of
the valve 36 at the opposite side of the axis
thereof, so that the lever 28 will cause an open-
ing of one valve simultaneously with the closing
of the other.

Also mounted on the shaft 24 is a control arm
38 connected with a confrol valve 39 which has
an air line 48 connected with one side thereof
and leading from the main source of air supply,
as indicated at 3%. The valve 39 is connected
also through lines 41 with the air cylinder that
regulates the master clutch, which is indicated
at 26 in Fig. 5. The valve 39 is adapted to sup-
ply air to the master cylinder 26 for regulating
the position of the master clutch.

In the operation of the control system, it will
be evident that the upward movement of the trav-
eling block 4 and loops 3, which support the
traveling block, will cause the yoke if to engage
the safety cable 8 and move it upward from
its normally stretched position in bridging rela-
tion between the pulleys 9, and tend to deflect
this safety cable 8 out of its normal position.
The safety cable 8 has a weight {0 positioned on
the opposite end to that connected to the draw
works control lever (2. 'This weight is adapted
to be lifted when the traveling block & engages
transverse safety cable 8, which permits the trav-
eling block to move upward several feet, while
allowing the brakes to be applied gradually so
as to prevent undue shock, which would be the
regult if the traveling block were stopped instan-
taneously upon contacting the cable 8. This pull-
ing action applied to the cable 8 will lift the
outer end of the arm (2, shown in Fig, 4, and
cause an upward swinging movement of the lever
13, which forms a safety catch, disengaging the
latter from the notch 14, When thus released,
the lever i6 may move upward in response to
the tension of the spring 28 acting on the depend-
ing arm 18 that is connected therewith through
the bell crank {8 and the connecting rod (7.
Normally, these parts are held in the positions
shown in Pig. 4 when the latch 13 engages the
lug 15 on the lever {6.

This releasing movement of the lever 18, as de-

‘seribed, will move the connecting rod 22 toward

the left in Pig. 4, which, thereby, will swing the
lever 23 in a clockwise direction. The effect of
this will be to close the control valve 38 and to
open the valve 37. This will admit air from the
supply line 84 through the branch line 36 to the
power device 28 in a direction tending to actuate
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the latter to apply the brake 25, thus causing
the stopping action of the drum 6.

Simultaneously with the application of the
brake to the drum 6, the rotation of the shaft
24 will swing the arm 38 to move the valve
39 for opening the latter to permit the air to
the power device 26 in a direction to release the
clutch of the draw works, thereby stopping the
application of power thereto and allowing full
effect of the brake 25 to be applied to stop the
motion of the draw works and of the drum.

These parts will respond readily and quickly
to the movement of the safety cable 8, because
of the use of air power devices that are controlled
thereby. Thus instant response to the actuation
of the safety device is to be had in controlling
the action of the draw works. Therefore, it will
be controlled effectively without danger of in-
jury or damage to the equipment or to the work-
men.

While the invention has been illustrated and
described in one embodiment, it is recognized that
variations and changes may be made therein
without departing from the invention except as
specified in the claims.

I claim: ‘

1. In a well drilling apparatus, a derrick, a
draw works having a hoist for raising and low-
ering a traveling block, a clutch and a brake for
controlling the operation of said hoist, a valve
for controlling said clutch and brake, and a lever
pivotally secured near the lower end of the der-
rick for actuating said valve, sheaves at the up-
per end of said derrick, a traveling block sus-
pended within said derrick, a line suitably con-
necting said hoist, said sheaves, and said block
for raising and lowering the block, a transverse
cable positioned across said derrick at a point
spaced downwardly from the top thereof and in
the path of movement of said block, a guide
member positioned on the upper end of said trav-
eling block to guide the transverse cable there-
into upon upward movement of said traveling
block beyond a predetermined safety point, one

end of said cable being attached to a vertically .

movable weight, a frame receiving said weight
and confining it to its vertical path of move-
ment, means for removably and selectively secur-
ing said weight-carrying frame to said derrick,
the other end of said cable extending down a
side of the derrick, and means operatively con~
necting said other end of the cable with said lever,
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6
whereby the movement of said traveling block
may be arrested within the length of the yield-
ability of said transverse cable.

2. In a well drilling apparatus a derrick hav-
ing girts, a traveling block, a draw works hav-
ing a hoist for raising and lowering the traveling
block, which hoist includes winding means, power
means, a clutch for connecting and disconnecting
said power means and said winding means, a
brake for said winding means, fluid pressure
means for operating said clutch and said brake,
valves controlling the application of said fluid
pressure means to said clutch and brake, and a
pivofally mounted lever operatively connected
with said valves to apply the brake and release
the clutch when moved in a given direction,
sheaves at the upper end of said derrick, said
traveling block being suspended within said der-
rick, a line suitably connecting said winding
means, said sheaves, and said block for raising
and lowering the block, a transverse cable posi-
tioned across said derrick and spaced downward-
ly from the top thereof and in the path of move-
ment of said block, a guide member positioned on
the upper end of said traveling block to guide
said transverse cable thereinto upon upward
movement of said traveling block beyond a pre-
determined safety point, one end of said cable
being attached to a movable weight positioned
on a frame that may be selectively secured to a
pair of derrick girts within the length of said
derrick, means for removably securing said
weight-carrying frame to said girts, the other end
of said transverse cable extending down a side
of said derrick, and means for operatively con-
necting said other end of the cable with said
lever to swing the latter in said given direction
80 as to arrest the movement of said traveling
block within the length of the yieldability of
said transverse cable.

JOHN HART WILSON.
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