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AND FEED OF TOOLS OF ROTARY 
DRLING RIGS 

WE 

Harlan W. How, Warren, Pa., and Leon B. 
Johnson, Lakewood, N. Y., assignors to 
Struthers Wells-Titusville Corporation, War 
ren, Pa., a Corporation of Maryland 

Application October 9, 
19 Claims. 

This invention relates to a mechanism for 
maintaining a fixed or regulated load on, or a 
fixed or regulated rate of feed of, the drilling 
tool of a rotary well drilling rig. - 
In the drilling of wells by the rotary tool meth 

od, the drilling tool is attached to the lower end 
of a drill pipe. The upper-end of the drill pipe 
is attached to a swivel block of a set of falls, 
the upper sheaves of the falls being at the top of 
a derrick. The lead line of the falls is attached 
to the drum of a hoist by means of which hoist 
and falls the drill pipe and drilling tool are 
raised and lowered. The drill pipe is rotated by 
means of a mechanism known as the “rotary', 
through which the drill pipe passes freely up 
and down. Water is pumped through the drill 
pipe to the drilling tool for washing away and 
raising the cuttings to the ground surface. 

In the drilling of wells by the rotary tool meth 
od, the load on the drilling tool comes from the 
weight of the drill pipe. As the hole deepens 
and the drill pipe becomes longer and heavier 
until a point is reached where this load is too 
great for the drilling tool. To relieve this ex 
cess load, strain is placed in the hoist sufficient, 
in the estimate of the driller, to relieve the load 
On the tool. 

In the drilling of wells by the rotary tool meth 
od, the driller lowers the drill pipe and tool by 
means of the hoist, holding a strain in the hoist 
sufficient, in his estimate, to give the right load on 
the tool and at the same time slowly relieving the 
strain to give the necessary feed of the tool. The 
operation is entirely manual. The load on the 
tool and the rate of feed are controlled by the 
experience and judgment of the driller. 

It is the object of this invention to provide a 
Inechanism for maintaining automatically a fixed 
or regulated load on, or a fixed or regulated rate 
of feed of, the drilling tool of a rotary well drill 
ing rig so that, when drilling in hard material, 
the load on the tool will be constant and the rate 
of cutting will be in accordance with the sharp 
ness of and condition of the tool, the rate of cut 
ting being less than the rate of feed for which 
the mechanism is set. On the other hand, if the 
material is relatively soft and cutting is free, 
the rate of feed of the tool will be such that the 
load on the tool will be less than that for which 
the mechanism is set and the rate of feed will 
control the drilling. 

In the accompanying drawings:- 
Figure 1 is a fragmentary elevation, partly 

in section, of a rotary. Well drilling rig embody 
ing one form of this invention. 

1929. Serial No. 398,495 
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Figure 2 is a side elevation, on an enlarged 
Scale, of the pressure and feed controlling mech- . 
anism and associated parts shown in Fig. 1. 

Figure 3 is a plan view of the same. 
Figure 4 is a transverse section taken on line to 

4-4. Fig. 3. 
Figure 5 is a vertical Section, on an enlarged 

Scale, of the load measuring device shown in 
Fig. 1. - 

Figure 6 is a horizontal section thereof taken 
On line 6-6 Fig. 5. 

Figure 7 is a side view, partly in section, of a 
modified form of the load measuring device in . 
which flat metallic straps, bands or ropes are 
employed. 

Figure 8 is an edge view of the same. 
Figure 9 is a horizontal section taken on line 

9-9, Fig. 7. 
Figure 10 is a side view, partly in section, of 

anotherform of measuring device embodying this 5 
invention. 

Figure 11 is an edge view of the same. 
Figure 12 is a horizontal section, taken on line 

12-12 Fig. 10. 
Figure 13 is a sectional view of a flexible dia- 80 

phragm which may be employed as the pressure 
responsive member of the load measuring device. 

Figure 14 is a similar view of a siphon dia 
phragm which may be used as the pressure re 
sponsive member of the load measuring device. 85 

Figure 5 is a side elevation of another form 
of load IneaSuring device and the pressure and 
feed controlling mechanism. 

Figure 16 is an end elevation of the same. 
Figure 17 is a horizontal Section taken on line 00 

17-17 Fig. 15. 
In the following description similar charac 

ters of reference indicate like parts in the Sev 
eral figures of the drawings. 
This invention is applicable to rotary well drill- 95 

ing rigs which may be variously organized, but 
in the present case the same is shown in con 
nection with a conventional form of such rigging 
which comprises a derrick 20 mounted on the 
ground in any suitable manner, crown pulley 100 
blocks 21 mounted on the top of the derrick, a 
hoisting drum 22 forming part of the draw works 
or hoisting mechanism and mounted on a shaft 
23 which is journaled in suitable bearings on the 
lower part of one side of the derrick, an upright 105 
drill pipe or rod 24 provided at its lower end with 
a drill point or tool 25 whereby the vertical hole 
26 is drilled in the rock or ground, a swivel pull 
ley block 27 upon which the upper end of the 
drill pipe is mounted, a drill pipe falls 28 pass- ll0 
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ing with its intermediate part around the crown 
pulley blocks and the pulleys of the swivel block 
and having its dead end 29 arranged along one 
side of the derrick and connected at its lower end 

is with a stationary anchored or fastening 30 on a 
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suitable part of the derrick or adjacent station 
ary surface while the opposite or live end 31 of 
this fall is wound upon the periphery of the hoist 
ing drum 22, and a rotary 33 mounted on the 
lower part of the derrick and adapted to turn 
the drill pipe but permit the latter to move ver tically. 
On the dead end of the drill falls is mounted 

a few feet above the derrick floor a load measur 
ing device which measures or is responsive to the 
tension of the load which is placed upon this 
line through the medium of the weight of the 
drill pipe, drilling tube and the swivel block as 
sociated therewith, this tension in the dead end 
of the falls being a part of the total load. The 
tension in the dead line multiplied by the num 
ber of lines passing in and out of the Swivel 
block equals this load. - 
Although this load measuring device may be 

variously constructed so as to permit of utilizing 
variations in the deflections of the dead end of 
the falls line for controlling the pressure and 
feed of the tool, that form of measuring device 
which is shown in Figs. 1, 5 and 6 is constructed 
as follows:- 
The numerals 34, 34 represent the two side 

pieces of a supporting frame which are arranged 
on opposite sides of the dead end 29 of the drill 
pipe falls, and the numerals 35, 36 two sheaves 
arranged between these side pieces and pivotally 
mounted on the upper and lower ends thereof 
by means of horizontal axles 37, 38. The cor 
responding sides of these sheaves 35 and 36 en 
gage with the respective side of the dead end 
line 29 at spaced apart points, and intermediate 
of these two sheaves the opposite side of the dead 
end line is engaged by a deflecting device where 
by that part of the dead end line is moved partly 
across these two sheaves and thereby deflected to 
a corresponding extent. 
These deflecting means comprising a Substan 

tially horizontal hydraulic cylinder 39 arranged 
between the central parts of the side pieces 34 
and secured thereto midway between the sheaves 
35 and 36, a piston 40 slidable lengthwise in said 
cylinder 39 and projecting from the inner end 
thereof toward the dead end line 29, a bearing 
head 41 arranged at the inner end of the piston 
40 and provided with a notch or fork 42 which 
receives the adjacent part of the dead end line 
29, and a clip 43 which passes around the oppo 
site side of the dead end line and has its legs 
detachably secured to lugs 44. On opposite sides 
of the bearing head 41 by means of nuts, 45. The 
inner end of this cylinder is filled with any suit 
able liquid which may be introduced into the 
same through a filling opening 46 which is nor 
mally closed by a plug 47, and the position of the 
piston within this cylinder and the amount of 
deflection produced thereby in the dead end line 
may be indicated by any suitable means, for in 
stance, by means of a pointer 48 secured to the 
upper side of the head 41 and traversing a scale 
or row of graduations 49 arranged on the upper 
side of the cylinder, as shown in FigS. 5 and 6. 
At its extreme outer end the cylinder is pro 

vided with a vent 50 which is connected with a pipe 51 for a purpose which will presently ap 
75 

pear. 

In the rear or outer part of the cylinder a 
f 
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screw 52 is mounted which can be turned in 
wardly or outwardly for the purpose of adjust 
ing the position of the piston 40, as indicated on 
the Scale 48, either inward or outward to give the 
correct angle of deflection of the cable 29. 
Adjacent to the hoisting drum 22, Fig. 1, is ar 

ranged the motor for turning the drum either. 
forwardly or backwardly so as to either take up 
the hoisting line for raising the drilling pipe or 
letting out this line for the purpose of lowering 
this pipe. This motor may be of any suitable 
character and operate either by electric power, 
hydraulic power, pneumatic power or steam 
power, but in the present case a steam engine 53 
is enlpoyed, the steam supply pipe 54, Fig. 2, of 
which is provided with a hand operated valve 55 
for turning on or shutting off the steam, and also 
with a governor 56 which automatically regulates 
the speed of the engine and which is driven by 
means of a belt 57 passing around pulleys 58, 59 
mounted respectively on the engine shaft 60 and 
the governor shaft 61. At one end of the body 
of the engine the same is provided with a valve 
mechanism whereby the steam connections may 
be reversed So that the engine shaft 60 will be 
turned in one direction or the other, which valve 
mechanism comprises a stem 62 projecting out 
wardly from the engine casing. When this valve 
stem is in its central position midway of the 
extremes of its stroke, the steam to the engine 
will be cut off and the shaft 60 will be at rest, but 
when turning this valve stem in one direction 
from its central position the steam is admitted 
to the casing so as to turn the shaft 60 in one di 
rection, while upon turning the valve stem 62 in 
the opposite direction from its central position 
then the engine shaft 60 will also be turned in a 
reverse direction from that previously described. 
An engine of the character just mentioned 

forms the subject of U. S. Patent No. 395,039 
dated Dec. 25, 1888 and reference may be had to 
the Same for a detailed explanation as to its con 
Struction and operation. 
- Motion may be transmitted from this engine 
to the hoisting drum by various means which 
will not be influenced by the load and therefore 
act as an automatic brake. The most satisfac 
tory means for this purpose consist of a non 
reversing Worm gearing which in the present case 
includes a worm 63 mounted on the engine shaft 
and meshing with a worm wheel 64 arranged 
Within a casing 65 and secured to an intermediate 
shaft 66 which is journaled on the casing 65, a 
Sprocket chain belt 67 passing around a sprocket 
wheel 68 on the intermediate shaft 66 and a 
sprocket wheel 69 on the hoisting drum shaft 23, 
Fig. 1, and a clutch sleeve 70, Fig. 2, splined on 
the intermediate shaft 66 and adapted to move 
lengthwise upon this shaft for engaging a clutch 
jaw 71 on the sleeve 70 with a clutch notch 72 in 
the hub of the sprocket wheel 68. For this pur 
pose the clutch sleeve may be actuated by means 
of a hand lever 73 mounted on the worm gear cas 
ing and engaging with the clutch collar 70, as 
shown in Fig. 3. 
AS shown in Fig. 1 the driving sprocket wheel 

68 is comparatively Small and the driven sprocket 
wheel 69 is comparatively large so that a reduc 
tion in the speed is effected between the shafts 
68 of the Worm gearing and the Shaft 23 of the 
hoisting drum. f 
Adjacent to the power unit is arranged the 

mechanism whereby the pressure and feed of the 
drill point or tool is automatically controlled, 
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which mechanism, as best shown in Figs. 1, 2, 3 
and 4 is constructed as follows:- . 
The numerals 77, 78 Fig. 2 represent the main 

and auxiliary arms of a scale beam which is 
movably mounted by means of a pivot pin 79 
connecting this beam between its arms with the 
upper end of an upright link 80, the lower end 
of which link.is pivoted by means of a pin 81 to 
a base 82 which is preferably carried by a frame 
83 supporting the engine 53 and the casing 65 of 
the Speed reducing worm gearing. At its outer 
end the main arm of the Scale beam is operative 
ly connected with the Oscillating valve stem 62 of 
the steam engine by a rock lever 84 pivoted to 
Swing vertically on the adjacent part of the base 
83 and having one of its arms connected by means 
of a link 85 with the outer end of the main scale 
beam arm 77, while its other arm is connected by 
means of a link 86 with one arm of the valve lever 
87 which is secured to the valve stem 62 and has 
an arm which carries a counterbalancing weight 
88 adjustably secured thereto by means of a screw 
89, as best shown in Figs. 3 and 4. 
Adjacent to the fulcrum of the scale beam its 

long main arm 77 is pivotally connected by means 
of a pin 90 with the upper end of a piston 91 
which slides vertically in a cylinder 92 mounted 
on the adjacent part of the motor frame, and 
having its lower end connected with the pipe 51 
which leads to the Outer end of the load meas 
uring cylinder 39, Fig. 5. Upon the long main 
arm of the scale beam is mounted a weight 93 
which may be slid lengthwise thereon and held 
in its adjusted position by means of a clamping 
Screw 94. A similar weight 95 is mounted on the 
short auxiliary arm of the scale-beam and held 
in place by means of a clamping screw 96. 
Sudden movement of the scale beam in either 

direction is prevented and stabilized by means of 
a motion damping device or dash pot, which in 
the present instance consists of a cylinder 97 piv 
otally connected with the engine frame 83 and 
containing a liquid such as oil, and a piston or 
plunger 98 arranged within this cylinder and 
connected by means of a rod 99 with the outer end 
of the short scale beam arm 78, as best shown in 
Figs. 2 and 3. 
When there is no liquid in the cylinder 92. 

then the main scale beam arm 77 and connecting 
parts, less the weight 93, is balanced by the 
weight 95. The cylinder 92 and piping 51 are 
filled with oil at the same time that oil is intro 
duced into the cylinder 39 of the load measuring 
device, while the scale arm 77 is in a horizontal 
position and the piston 40 of the load measuring 
device has been set for the particular size of 
rope or line used in the drill pipe falls. 
When the hydriulic system, including the cyl 

inders 39 and 92 ind the piping 51 connecting 
the same, are fui i and sealed further adjust 
ments in the deflection of the dead end 29 of the 
drill pipe falls is effected by turning the screw 
52 inwardly or outwardly until the desired de 
flection has been obtained in the dead line 29 be. 
tween the sheaves 35 and 36 to suit the particu 
lar size of cable, line or rope which is used. 
In the present organization the valve stem 

62 is in its central position and steam is cut off 
so as to prevent the engine shaft from being 
turned in either direction at the same time that 
the long main arm of the scale beam is in a 
horizontal position, as shown in Fig. 2, but when 
this arm of the beam moves upwardly the engine 
is started and its shaft is turned in the direction 
for turning the hoisting drum backwardly so as 

3 
to unwind the hoisting line therefrom and let 
the drilling pipe and tool descend, whereas if the 
long main arm of the scale beam moves down 
wardly from its horizontal neutral position the 
engine will be started and turn the shaft 60 in the 
opposite direction for the purpose of winding 
the hoisting line on the periphery, of the drum 
and thereby cause the drilling pipe and the tool 
mounted thereon to be raised. 
The operation of the mechanism thus far de 

scribed is as follows:- . 
After the drilling pipe and tool have been as 

Sembled with other parts ready to start drilling 
in the ground and the tool is raised just off the 
ground or bottom of the hole, then the tension 
'On the hoisting line, rope or cable creates pressure 
in the cylinders 39 and 92 Fig. 1 due to the tend 
ency of the deflected portion of the dead end 
line 29 of the hoisting cable, to assume a straight 
position, which causes the piston 40 in the load 
measuring cylinder 39 Fig. 5 to be pushed out 
wardly and exert hydraulic pressure through the 
liquid in these cylinders and the connecting pipe. 
The pressure on the piston 91 may be balanced 

by moving the weight 93 inwardly or out 
wardly on the long arm of the scale beam relative 
to the fulcrum thereof. The weight 93 may be 
balanced on the long arm of the scale beam by 
moving this weight slowly from an inner posi 
tion to an outer position until a point is reached 
where the long main scale beam arm begins to 
fall. Readings of the graduations on the long 
main arm 77 of the scale beam are in pounds 
tension in the dead line of the falls. Multi 
plying this reading by the number of lines passing 
in and out of the swivel block gives the com 
bined weight of the swivel block, drill pipe and 
tool. - 

Inasmuch as the weight of the swivel block 
27 and associated parts is constant, the same 
is known and may therefore be deducted from 
the calculations as required. If the remaining 
weight is more than is wanted on the drilling tool 
and, let us say, six lines are used in the falls 
and a load of 18,000 pounds is wanted on the 
tool, then the weight 93 is retarded or moved in 
ward 3,000 pounds on the main scale arm and 
locked in this position. The drill operator then 
connects the draw works with the automatic con 
trol by engaging the clutch collar 70. 
"rotary" 33 is now started to turn the drill pipe 
and tool, and then the engine associated with 
the automatic pressure and feed control is started 
by opening the steam valve 55, Fig. 2, whereupon 
the engine will run at a rate of speed correspond 
ing to that for which the governor 56 of the 
engine has been set. 
As the scale beam is now out of balance equal 

to the amount of the load wanted on the drilling 
tool, the amount of the weight 93 has been re 
tarded, the main arm of the beam being turned 
upwardly from its neutral horizontal position 
opening the engine throttle to operate the drum 
22, Fig. 1, turned by the intermediate gearing and 
draw works so as to unwind the falls cable slowly, 
thereby lowering the drill pipe or stem until the 
tool touches the bottom of the hole and begins 
to cut under weight from the drill pipe. . . 
As the load on the drill reaches 18,000 pounds, 

the drilling load for which the automatic control 
has been set, the load on the falls is reduced 
accompanied by a corresponding reduction in the 
tension on the deadline end 29 of the falls. This 
reduction is transmitted through the hydraulic 
system to the long main arm of the scale beam 
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which now drops, thereby closing the throttle of 
the engine, arresting the feed of the tool and 
maintaining an approximately even load on the 
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drilling tool. Should the load on the tool in 
crease beyond that for which the control is set, 
the long main arm 77 of the scale beam will drop 
below its horizontal normal or neutral position, 
thereby opening the engine throttle for movement 
of the engine, gears and draw works in the oppo 
site direction so as to wind the hoisting cable on 
the drum 22, and thereby raise the drill pipe and 
tool a corresponding extent. 
Should the driller desire to increase or de 

crease, the load on the tool it is only necessary to 
move the weight 93 outwardly or inwardly on the 
main Scale arm as may be desirable or necessary. 

If the driller desires to increase or decrease the 
rate of feed, this can be accomplished by chang 
ing the Speed adjustment of the engine or its 
governor. - 

When cutting hard material, the load on the 
tool and the speed of the tool may be such that 
the cutting will be either slow and less than the 
rate of speed for which the control has been set, 
in which case the control mechanism will govern 
the load on the tool and hold it constant. If, On 
the other hand, the rock cuts freely and the feed 
of the drilling tool for which the control is set 
produces such a load. On the tool that it does not 
reach the required pressure for which the control 
mechanism has been set, then the rate of feed 
will govern the drilling. The control mechanism 
in either case operates automatically and shifts 
from a pressure transmitting effect to a feeding 
effect on the tool as the drilling proceeds through 
strata of various degrees of hardness. 
In the alternate form of the load or tension 

measuring device shown in Figs. 7, 8 and 9, two 
flat wire ropes, straps or bands 100, 101 are em 
ployed the upper and lower ends of which are 
respectively connected with each other by clevises 
102, 103, the upper clevis being connected with 
the dead line of the hoist falls and the lower 
clevis being connected to an anchorage on the 
derrick foundation so that these straps in effect 
form part of the hoist falls. . 
Midway between the two clevises and trans 

versely between the flat wire ropes, straps or 
bands, a pressure responsive device is arranged, 
consisting for example of a cylinder 104 secured 
at its Outer end to the inner side of one of the 
flat wire ropes, and a piston 105 moving at its 
inner end in said cylinder 104, while its Outer end 
is secured to the other flat wire rope. By this 
means the central parts of these Wire ropes are 
spread apart in the form of a diamond loop and 
this spreading effect can be increased or de 
creased by the presence of more or less liquid be 
tween the inner end of the piston 5 and the bot 
tom portion of the cylinder 104. This liquid is 
introduced into an opening in the cylinder which 
is normally closed by a plug 106 and communica 
tion is established between a vent 107 adjacent 
to the bottom of the cylinder 104 and the cylin 
der 92 of the pressure and feed control mecha 
nism by means of a pipe 108 in the same manner 
in which this is done in the construction shown 
in Figs. 1, 2, 3, 5 and 6. 
The position of the piston 105 may be ad 

justed by means of a screw 109 working in this 
cylinder and adapted to be screwed in or out 
to move the piston 105 in or out. 
When the load upon the ropes 100, 101 in 

creases, the same tends to straighten into a more 
or less parallel position whereby the piston 105 is 

pistons, shown in Figs. 1 to 6, is shown in Fig. 
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pushed into the cylinder 104 and the fiquid ex 
pelled from the cylinder is caused to operate the 
piston 91, Fig. 2, so as to take in on the hoist 
falls; and as the strain upon the ropes 100, 101 
decreases, the weight 93, of the pressure and feed 
control mechanism again forces the liquid back 
from the cylinder 92 into the cylinder 104, there 
by moving the central parts of the flat ropes 100, 
101 apart. - 

The extent of separation of the ropes. 100, 101 
and the load corresponding thereto may be in 
dicated by a pointer 110 connected with the 
plunger 105 and traversing a scale or row of 
graduations 111 on the cylinder 104, as shown in 
Figs. 7 and 9. - 
Instead of constructing the diamond shaped . 

tension loop of the dead line by means of flat 
ropes, bands or straps, the same effect can be 
produced, as shown in Figs. 10, 11 and 12, by 
four sets of toggle links 112, two sets being em 
ployed on each side and the corresponding upper 
ends of the upper sets being connected by means 
of a clevis 113 with the hoist falls and the lower 
ends of the corresponding lower sets of links are 
connected by a clevis 114 with a stationary an- 1 
chor 115 secured to some part of the derrick, 
while a cooperating cylinder 116 and piston 117 
are respectively connected with the opposing cen 
tral parts of the two sets of links at one end and 
the two sets of links at the other end of the ten- C 
Sion loop. . 
The cylinder 116 is filled with liquid through an 

Opening which is normally closed by a plug 118 
and communication between this cylinder and 
the cylinder 92 of the pressure and feed con- 11 
trolling mechanism is established by a pipe 119. 
The spreading of the opposing inner ends of the . 
several pairs of links is indicated by a pointer. 
120 on the piston traversing a scale 121 on the 
cylinder 116, as shown in Figs. 10 and 12. 11. 

Instead of using the piston and cylinder con 
struction as part of the load measuring device, 
and also as part of the pressure and feed con 
trol mechanism, other forms of pressure respon 
sive devices may be employed. For example, a 12 
disk diaphragm such as the one shown in Fig. 
13, in which the stationary wall 122 of the pres 
sure chamber containing the liquid is provided 
with a conduit 103, and the flexible diaphragm 
124 constituting another wall of this chamber is 12 
engaged with a shifting rod 125. In this form of 
disk diaphragm the chamber 122 may be sub 
stituted for the cylinder 92, the pipe 123 may be 
connected with the cylinder 39, and the rod 125 
may be connected with the long arm 77 of the 13( 
scale beam. . 
When the disk diaphragm is used to replace 

the piston and cylinder construction of the load 
measuring device, shown in Figs. 5 and 6, the 
chamber 122 may be used in place of the cylinder 13 
39 and the rod 125 may be connected with the 
dead end 29 of the hoisting falls. . . 
Another form of pressure responsive member 

capable of being substituted for the cylinder and 40 

14 which consists of a bellows diaphragm 126, one 
end of which may be connected either with the 
dead end 29 of the hoisting falls or the main 
arm 77 of the scale beam by means of a rod 127, 145 
while the opposite end of this bellows diaphragm 
may be connected with the side pieces 34 of the 
load measuring device, or the base 83 of the en 
gine or other parts, and also provided with a 
pipe 128 which will serve the same purpose as 150 
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right, thereby causing the long scale beam arm the pipe 51 in the construction shown in Figs. 1, 
2 and 5. 
In the modified form of our invention shown 

in Figs. 15, 16 and 17 a construction is shown 
which may be used as a tension measuring device 
and part of the automatic pressure and feed con 
trol mechanism. In this construction a frame 
129 is employed upon the upper end of which a 
vertically swinging guide lever 130 is mounted, 
one arm of this lever being provided with a seg 
mental bearing head 131 while the opposite arm 
thereof is provided with a counterbalancing 
weight 132. Engaging with this segmental head 131 and se 
cured with its central part thereto by means of 
a bolt 133 is a flattension band 134 which forms 
part of the dead endline of the hoisting falls, the 
lower end of this band being Secured by means 
of an anchoring pin 135 to the frame 129 which ion gearing is a yery important feature of this is stationary, while the upper end of this band is 
connected by means of a clevis 136 with the hoist 
ing falls so that this band 134 in effect forms a 
part of the same. 
Between the segmental head 131 and the an 

chorage 135 the tension band 134 has secured 
thereto two jaws 163, 137 which are connected 
with each other by means of screws 138. The 
jaw 136 is slidably mounted on a yoke 139 which 
latter is of U shaped form and has its cross piece 
provided with a screw 140 bearing against the 
jaw 163, while its legs are pivotally connected 
with the upper parts of an upright lever 141. The 
latter is arranged between the side pieces of the 
standard or frame 129 and is pivotally connected 
therewith at its upper end by means of a trans 
verse pin 142. Upon the lower part of the 
standard 129 is journaled a horizontal transverse 
shaft 143 which latter is provided with a descend 
ing rock arm 144 connected by means of a link 
145 with the lower end of the lever 141. 
Outside of the frame 129 a scale beam is se 

cured to the rock shaft 143, the long main arm 
146 of this scale beam being graduated and pro 
vided with a longtudinally sliding weight 147 
which may be held in its adjusted position there 
on by means of a clamping screw 148, and the 
outer end of this arm being connected by a rod 
149 and intermediate levers with the valve stem 
162 Fig. 3 of the steam engine or other motor, 
in substantially the same manner in which this is 
done in the construction shown in Figs. 1-4. 
The other short arm 150 of this last-mentioned 

scale beam is provided with a counterbalancing 
weight 151 which is adjustable lengthwise there 
on and adapted to be held in its adjusted posi 
tion by means of a screw 152. Stabilizing of this 
last-mentioned scale beam is also effected so as to. 
prevent sudden motion by means of a dash pot 
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or cylinder 153 pivotally connected with the base 
of the 'frame 129 and adapted to contain a re 
sistance liquid, and a piston 154 adapted to re 
ciprocate in this cylinder and connected by a rod 
155 with the short arm 150 of the respective scale 

- beam. 
Upon adjusting the screw 140 the tension strap 

134 may be deflected more or less according to 
the desired load and the extent of such deflec 
tion is indicated by a row of graduations 156 
arranged on the yoke and adapted to be trav 
ersed by the adjacent part of the clamping jaw 
or block 163, as shown in Fig. 17. 
When the tension upon the strap 134 is in 

creased due to an increase in the load, the de 
flection in this strap will be reduced and as it 
straightens the lever 141 will be drawn to the 

146 and the weight 148 thereof to be raised above 
their normal position, which movement is trans 
mitted to the valve mechanism of the engine and 
causes the hoisting drum to take in some of the 
hoisting line and thereby relieve the pressure of 
the tool against the bottom of the hole which is 
being bored. When the pressure of the tool 
against the bottom of the hole drops below nor 
mal, the weight 147 produces an increased de 
flection in the band 134 at the dead end of the 
hoisting falls, thereby causing the long arm 146 
of the scale beam to descend below its normal po 
sition and thereby reverse the operation of the 
motor so that the hoisting drum will let out some 
of the hoisting line and thereby lower the drill 
ing pipe and tool a sufficient extent to restore nor 
mal conditions. 

It is to be noted that the worm wheel reduc- 95 

apparatus, inasmuch as this device or any one 
having similar characteristics can be used inas 
much as this part of the apparatus must be non 
reversing and serve as an automatic brake to 
hold the draw works drum, which function is 100 
admirably performed by the intermeshing worm 
and Worm wheel. 
We claim as our invention:- - - 1. An apparatus for controlling the pressure 

and feed of rotary well drilling rigs, comprising 105 
a supporting line adapted to carry a drill pipe, 
feed means adapted to let out said line, a motor 
for Operating said feed means, a tension measur 
ing device which deflects a part of said line out 
of its normal position and which includes a 110 
cylinder containing a liquid, a piston arranged 
in said cylinder and engaging one side of said 
line, supports engaging the opposite side of said 
line at a distance from opposite sides of said 
piston and a frame upon which said supports 115 
and cylinder are mounted, and a pressure and 
feed controlling mechanism responsive to said 
tension measuring device and which eontrols the 
operation of said motor. - 

2. An apparatus for controlling the pressure 120 
and feed of rotary well drilling rigs, comprising 
a Supporting line adapted to carry a drill pipe, 
feed means adapted to let out said line, a motor 
for Operating said feed means, a tension meas 
uring device which deflects a part of said line 
out of its normal position and which includes a 
cylinder containing a liquid, a piston arranged 
in Said cylinder and engaging one side of said 
line, Supports engaging the opposite side of said 
line and at distance from opposite sides of said 
piston, an indicator for showing the relative-posi 
tion of said piston and cylinder, a frame upon 
which said Supports and cylinder are mounted 
and a pressure and feed controlling mechanism 
responsive to said tension measuring device and 18 
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which controls the operation of said motor. 
3. An apparatus for controlling the pressure 

and feed of rotary well drilling rigs, comprising 
a supporting line adapted to carry a drill pipe, 
feed means adapted to let out said line, a motor 
for operating said feed means, a tension measur 
ing device which deflects a part of said line out of 
its normal position and which includes a cylinder 
containing a liquid, a piston arranged in said 
cylinder and engaging One side of said line, 145 
sheaves engaging with the opposite side of said 
line above and below said piston, a frame carry 
ing said sheaves and cylinder and having side 
pieces arranged on Opposite sides of Said line, 
and pressure and feed controlling mechanism 

140 

150 
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responsive to the tension measuring device and 
Operating to control said motor. 

4. An apparatus for controlling the pressure 
and feed of rotary Well drilling rigs, comprising 
a supporting line adapted to carry a drill pipe, 
feed means adapted to let out said line, a motor 
for Operating said feed means, a tension measur 
ing.device engaging with said line, and a pressure 
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the same and a weight adjustable lengthwise of 
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and feed control mechanism including a verti 
cally swinging beam which is responsive to said 
tension measuring device and which is operat 
ively connected with said motor for controlling 
the same. - 

5. An apparatus for controlling the pressure 
and feed of rotary Well drilling rigs, comprising a 
supporting line adapted to carry a drill pipe, 
feed means adapted to let Out said line, a motor 
for operating said feed means, a tension measur 
ing device engaging with said line, and a pres 
sure and feed control mechanism including a 
vertically swinging beam which is responsive to 
"said tension measuring device and which is Oper 
atively connected with said motor for controlling 
said bean. 

6. An apparatus for controlling the pressure 
and feed of rotary well drilling rigs, comprising 
a supporting line adapted to carry a drill pipe, 
feed means adapted to let out said line, a motor 
for operating said feed means, a tension eaS 
ing device engaging with said line, and a pres 
sure and feed control mechanism including a 
vertically swinging beam which is responsive to 
said tension measuring device and which is 
operatively connected with said motor for con 
trolling the same, a weight adjustable length 
wise of said beam, and a damping device Con 
nected. With said beam. 

7. An apparatus for controlling the pressure 
and feed of rotary well drilling rigs, comprising a 
supporting line adapted to carry a drill pipe, feed 
means adapted to let out said line, a motor for 
operating said feed means, a tension measuring 
device engaging with said line, and a pressure 
and feed control mechanism which is responsive 
to said tension measuring device and which in 
cludes a vertically Swinging beam operatively 
connected with said motor for controlling the 
same and having two arms extending in opposite 
directions from its fulcrum, and weights adjust 
able lengthwise of said arms. 

8. An apparatus for controlling the pressure 
and feed of rotary well drilling rigs, comprising 
a supporting line adapted to carry a drill pipe, 
feed means adapted to let out said line, a motor 
for operating said feed means, a tension measur 
ing device engaging with said line, and a pres 
sure and feed control mechanism including a 
vertically swinging beam which is responsive to 
said tension measuring device and which is Oper 
atively connected with saidmotor for controlling 
the same, and a hydraulic actuating device oper 
atively, connected with said beam. 

9. An apparatus for controlling the pressure 
and feed of rotary well drilling rigs, comprising 
a supporting line adapted to carry a drill pipe, 
feed means adapted to let out said line, a motor 
for Operating said feed means, a tension measur 
ing device engaging with said line, and a pres 
Sure and feed control mechanism including a 
vertically swinging beam which is responsive to 
said tension measuring device and which is oper 
atively connected with said motor for controlling 
the same, and a hydraulic actuating device con 
sisting of a cylinder containing a liquid, and a 
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piston arranged in said cylinder and connected 
with Said beam. 

10. An apparatus for controlling the pressure 
and feed of rotary well drilling rigs, comprising 
a Supporting line adapted to carry a drill pipe, 
feed means adapted to let out Said line, a motor 
for operating said feed means, a tension meas 
uring device for deflecting a part of said line in 
cluding a cylinder containing a liquid and a pis 
tOn movable in Said cylinder and engaging said 
line, and a pressure and feed controlling mech 
anism including a movable beam which is con 
nected with said motor for controlling the same, 
and a hydraulic unit having a piston connected 
with said beam and a liquid holding cylinder 
which receives said last mentioned piston and 
which is in communication with the cylinder of 
Said tension measuring device. 

11. An apparatus for controlling the pressure 
and feed of rotary well drilling rigs, comprising 
a Supporting line adapted to carry a drill pipe, 
feed means adapted to let out said line, a mo 
tor for operating said feed means, a tension 
measuring device including straps having one of 
their corresponding ends connected with the 1. 
dead end of said line. and the opposite corre 
Sponding ends connected with an anchorage and 
a hydraulic unit interposed between the inter 
mediate parts of said straps and having a cylin 
der connected with one of said straps and con- 1( 
taining a liquid and a piston arranged in said 
cylinder and connected with the other strap, and 
a pressure and feed controlling mechanism re-? 
sponsive to said tension measuring device and 
controlling said motor. 

12. An apparatus for controlling the pressure 
and feed of rotary well drilling rigs, comprising 
a Supporting line adapted to carry a drill pipe, 
feed means adapted to let out said line, a 
motor for Operating said feed means, a tension 11 
measuring device including a plurality of sets of 
links, One pair of Sets of which being connected 
at their Outer ends with the dead end of said 
line and the outer ends of another pair of said 
sets being connected with an anchorage and the 12 
inner ends of the several corresponding links 
being connected with one another so that to 
gether the links form a flexible loop, and a hy 
draulic unit interposed between the central parts 
of Said loop and having a cylinder connected with 2 
One side of Said loop and containing a liquid and 
a piston arranged in said cylinder and connect 
ed with the opposite side of said loop, and a pres 
sure and feed controlling mechanism which is 
responsive to said tension measuring device and 13 
which controls said motor. 

13. An apparatus for controlling the pressure 
and feed of rotary well drilling rigs, comprising 
a supporting line adapted to carry a drill pipe, 
feed means adapted to let out said line, a motor 13 
for operating Said feed means, a tension measur 
ing device including a deflectable member, one 
end of which is connected with the dead end of 
said line and the other end of which is con 
nected with an anchorage, a guide lever having 14( 
a segment connected with Said.deflectable mem 
ber adjacent to one end thereof, and an inter-. 
mediate transmitting lever connected with said 
deflectable member between said guide lever and 
said anchorage, and a pressure and feed control 14 
mechanism including a rock Shaft having an arm 
connected with said intermediate lever, a beam 
connected with said shaft and with said motor 
for controlling the latter. 

14. An apparatus for controlling the pressure 150 
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and feed of rotary well drilling rigs, comprising 
a supporting line adapted to carry a drill pipe, 
feed means adapted to let out said line, a motor 
for operating said feed means, a tension meas 
uring device including a deflectable member one 
end of which is connected with the dead end of 
said line and the other end of which is con 
nected with an anchorage, a guide lever having 
a segment connected with said deflectable mem 
ber adjacent to One end thereof, and an inter 
mediate transmitting lever connected with said 
deflectable member between said guide lever and 
said anchorage, and a pressure and feed control 
mechanism including a rock shaft having an arm 
connected with said intermediate lever, a verti 
cally swinging beam having arms projecting in 
opposite directions from its fulcrum and having 
one of its arms connected with said motor for 
controlling the same, adjustable weights are 
ranged on the arms of Said beam, and a damp 
ing device connected with said beam. 

15. An apparatus for controlling the pressure on 
and the feed of rotary well drilling tools, com 
prising a weight measuring and controlling de 
vice operated from the tension in the dead line 
of the drill pipe hoist, means for deflecting a 
fixed portion or continuation of the deadline and 
measuring the force required to hold this deflec 
tion by means of connected and balanced hydraul 
lic cylinders and pistons, one cylinder piston bal 
ancing the deflection of the dead line or its ex 
tension, and the connected cylinder piston bal 
ancing a scale beam and weight or other weight 
measuring device on which tension and corre 
sponding weight can be measured and adjusted, 
and a power holding and feeding device operated 
and controlled by the scale beam or associated 
parts and Operatively connected to the live line 
of the drill pipe hoist. 

16. An apparatus for controlling the pressure 
On and the feed of rotary well drilling tools, com 
prising a weight measuring and controlling de 
vice operated from the tension in the dead line 
of the drill pipe hoist, means for deflecting a fixed 
portion or continuation of the dead line and 
measuring the force required to hold this deflec 
tion by means of connected links and levers bal 
ancing a scale beam and weight or other weight 
measuring device on which tension and corre 

7 
sponding weight can be measured and adjusted, 
and a power holding and feeding device operated 
and controlled by the scale beam or associated 
parts and operatively connected to the live line 
of the drill pipe hoist. 

17. In a well drilling apparatus, a draw works, 
a cable, a tool string suspended by said cable, a 
weighing device mounted on said cable adapted 
to indicate the weight of said tool string, com 
prising an arm mounted upon said cable and sup 
ported thereby, means at one end of said arm 
for deflecting a portion of said cable, compound 
lever mechanism at the other end of said arm 
to which said cable is connected whereby straight 
ing said deflected portion will operate said lever 
mechanism and cause the same to indicate the 
weight of the load suspended from said cable, and 
means operated by said last means for Setting 
said draw works into action to raise or lower said 
cable to maintain a predetermined pressure upon 
the dril. 

18. In combination with a hoist drum includ 
ing a shaft and a cable wound on said drum, said 
cable supporting the drilling string, an automatic 
drilling regulator comprising Weight indicator 
means operatively attached to said cable, a motor, 
gear reduction means, drive means from the mo 
tor to the hoist drum, speed control means. On 
the motor, and means extending from said weight 
indicator to the speed control means whereby 
said speed control means is actuated by the 
Weight indicator. 

19. In combination with a hoist drum, a shaft 
upon which the drum is mounted, a cable wound 
On the drum, said cable supporting the drilling 
String, of an automatic drilling regulator com 
prising a weight indicator attached to said cable, 
a motor, a reduction gear box, drive means from 
the motor to the gear box, a drive shaft extend 
ing from the gear box, a sprocket on the drive 
shaft, a sprocket attached to the hoist drum shaft, 
a chain encircling both of said sprockets, control 
means. On the motor, and means extending from 
the weight indicator to the control means whereby 
the motor is started or stopped by said weight 
indicator. 

HARLAN W. BOW. 
EON B, JOHNSON. 
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