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3 Clairas. 

This invention relates to well tools, and more 
particularly but not by way of limitation, to a 
Well tool adapted for use in rotary well drilling. 
In rotary drilling of oil wells, the Weight of 

the drill string on the drilling bit is a very im- 5 
portant factor. This weight is controlled at the 
Surface of the well by a brake apparatus in the 
rotary drun wherein the driller slacks off the 
brake apparatus to permit the penetration of 
more drill pipe and consequent weight thereof lo 
into the well bore. In the drilling of deep wells, 
it is almost impossible to regulate drilling weights 
at the surface of the well with a weight indicator 
because of the friction between the drilling 
string and the Wall of the well bore. Further 
more, Variation in the drilling formation effect 
the amount of weight that must be carried on 
the drilling string, and it has been found that 
it is a normal tendency of operators to carry too 
much weight on the drill string and bit. The 20 
carrying of too much weight has many detri 
mental effects on the drilling operation in that 
it will cause the bearings and teeth on the rotary 
rock bit to Wear much faster, and it, Will also 
cause the drill pipe to drill a crooked bore, which 25 
in turn Sets up a friction between the drill stem 
and the Wall of the bore thereby having a tend 
ency to wear out the drill pipe due to a rubbing 
contact against the well bore. When the drill 
pipe wears out or cracks or twists off, the driller 30 
is confronted with a 'fishing' operation to re 
cover the worn or twisted off drill pipe. Further 
more, too much Weight will cause longitudinal 
vibrations in the drill string between the bit and 
surface drilling equipment at the surface of the 35 
well. 
The present invention provides for a pre-de 

termined Weight on the drill string by interpos 
ing the present weight tool at a pre-determined 
point above the bit in the drill string, and which 40 
Will Only permit drilling for a pre-determined 
distance. Any additional weight of the drill 
String above the tool is precluded from the drill 
bit, Since the t?hol provides for a stoppage of 
drilling when subjected to additional weight. 

It is an important object of this invention to 
provide a well tool which will pre-determine 
the amount of weight on a drill bit in a drilling 
String in order to prevent the many detriments 
caused by excessive weight in the drill bit in the 50 
drilling string. 
A further object of this invention is to provide 

a Well tool controlling the amount of weight on 
a drill bit in order to assure that a substantially 
'Straight bore will be drilled at all times. 
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And still another object of this invention is to 
provide a well tool in a rotary drilling string 
which permits longitudinally movement therein 
to eliminate any vibrations in the drilling String 
from the tool to the surface of the well, thereby 
maintaining the drilling string swinging substan 
tially free in the center of the well bore and pre 
venting any tendency to create a whipping action 
thereagainst, which normally cause well bore 
cave-ins. 
And another object of this invention is to pro 

Wide a well tool interposed in a drill string for 
limiting the amount of Weight thereon and which 
is capable of acting as a driving tool during a 
lowering of the drill string to the bottom of the 
bore. 
Other objects and advantages of the inven 

tion will be evident from the following detailed 
description, read in conjunction with the accom 
panying drawings, which illustrate my invention. 

In the drawings 
Figure 1 is a vertical Sectional view partly in 

elevation showing the drilling string disposed in 
the Well bore. 

Figure 2 is an elevational view of the main 
Spline body. 

Figure 3 is an assembly of the upper seating 
parts adapted to be attached to the Spline body. 

Figure 4 is a view taken on line 4-4 of Figure 2. 
Figure 5 is an elevational view partly in sec 

tion of a tool joint connection. 
Figure 6 is a vertical sectional view partly in 

elevation of the housing. 
Figure 7 is a similar view showing the lower 

drive collar. 
Figure 8 is a view taken on lines 8-8 of Fig 

Ure 7. 1 
Figure 9 is a view in Vertical section showing 

One Operating position of the assembled well tool. . 
Figure 9a is a similar view showing another 

position. 
Figure 10 is a similar view showing another 

Operating position of the tool. 
Figure 11 is a view taken on lines - of 

Figure 9. 
Figure 12 is a view taken on lines 2-42 of 

Figure 10. 
Referring to the drawing in detail and more 

particularly Figures 1 to 7 inclusive, reference 
character 2 designates a well derrick comprising 
a rotary table 4 having the usual drill pipe 6 sus 
pended in the well bore 8. The lower end of the 
drilling string is provided with a drill bit 6 which 
upon rotation of the drill string 6 by a rotary 
rig (not shown) at the surface of the well pro 
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vides a drilling operation. A well tool gener 
ally indicated at 2 is interposed in the drill 
string 6 for a purpose as will be hereinafter Set 
forth. 

Referring to Figures 2 to 7, inclusive, the Well 
tool comprises a longitudinal cylinder 4 hav 
ing a plurality of circumferentially spaced splines 
6 provided on the outer periphery thereof. At 

a point below the splines 6, the cylindrical body 
4 is provided with an enlarged flange portion 8 
having a reduced tapering neck 20 provided with 
threads 22 adapted to act as a part of the tool 
joint for connection with the lower portion of 
the drilling string as will be hereinafter set 
forth. The upper portion of the body 4 is pro 
vided with threads 24 and below the threads 24 
and vertically spaced therefrom are threads 26 
for a purpose that will be hereinafter Set forth. 
In Figure 5 is shown a member 28 having a ta 
pered extension 30 provided with threads 32 
adapted to provide a tool joint connection. With 
the upper portion of the drill string 6 as will be 
hereinafter set forth. The body 28 is provided 
with a lower reduced nipple 34 having exterior 
threads 36 adapted to be connected with a cylin 
drical housing 38 by the threads 40 as shown in 
Figure 6. A central bore 42 is provided in the 
tool box connection 28 and it is flared at 44 to 
provide a tapered bore. 
The cylindrical collar or housing 38 is pro 

vided with threads 46 at its lower end adapted 
to be connected with threads 48 on a reduced 
portion 50 of a drive collar 52 as is shown in 
Figure 7. The drive collar 52 is provided on its 
inner periphery with a plurality of longitudinal 
ly extended and circumferentially spaced spline 
members 54 (Figure 8). These spline members 
are adapted to cooperate as will be hereinafter 
Set forth with the male spline members 6 pro 
vided on the body 4 as heretofore mentioned 
(Figure 11). 
Referring to Figures 9 and 10 the “On and off' 

tool 2 for limiting the weight is adapted to be 
interposed in the drill string 6, at any point de 
sired. It Will be apparent that the amount of 
Weight in the drill string and exerted on the 
drill bit is usually dependent upon the formation 
as Well as the depth of the Well bore. If the 
driller desires to use any pre-determined weight 
this can be easily determined by knowing the 5t. 
number of Sections of drill pipe and multiplying 
them by the normal weight of each section and 
will give him the pre-determined Weight desired 
to be exerted against the drill bit. Any varia 
ble amount from a few pounds to several thou 
Sand pounds may be pre-determined. All rotary 
rigs have a line scale clamped onto the dead line 
which weighs all the drill pipe inserted in the well 
bore. If the driller desires a pre-determined 
weight dependent upon the amount of drill pipe (; 
Sections, he merely pulls the remaining sections 
out of the well bore and interposes the “on and 
off' tool 2 of this invention into the drill string. 
By "on and off' is meant that the tool functions 
in an "on' position to cause operation of the 
bit, while in an "off’ position will preclude such Operation. 

In assembling the present invention, as shown 
in Figure 9, the main spline body 4 through 
neck 20 is connected with a tool joint connection 
56 in the upper pipe section of the lower drill 
String disposed in the well bore below the tool 
f2. The drive collar 52 is then placed over the 
Spline body f4 and splines 6. The collar 52 is 
allowed to rest on the shoulder 58 of the projec 

I0 

20 

75 

4. 
tion 8. A collar 60 shown in assembly in Fig 
ure 3 is then threaded onto the threads 26 of the 
body 4. A rubber packing collar 62 is placed 
On the cylinder f4 immediately above the collar 
60 and is secured by the packing nut 64 thread 
ed to the cylinder 4 at 24. The cylindrical col 
lar or housing 38 having the upper tool joint 28 
connected thereto by the threads 36 and 40 is 
then inserted over the spline body 4. It being 
apparent that the housing 38 will slide over and 
around the packing 62 and threaded collar 60 
and slide by the male splines 6, in order to per 
mit a threaded connection with the lower drive 
collar 52. In this manner the tool f2 is in 
terposed in the drill string, it being understood 
that the upper tool joint 28 is connected at 32 
With a tool joint 70 secured to the lower section 
of the drill string 6 disposed in the well bore 
above the tool f2. 

In complete assembly when interposed in the 
drill String, the tool 2 is ready to function and 
the drilling string is run into the well bore until 
the drill bit f O contacts the drilling formation. 
The male splines 6 are approximately three feet 
in length and it is to be understood that they 
are not limited thereto, and any length practica 
ble may be utilized. Furthermore, the female 
Splines 54 are substantially one foot in length 
and Similarly are not limited thereto. With the 
tool f2 assembled as shown in Figure 9, the 
driller merely slacks the brake (not shown) at 
the Surface of the well and upon rotation of the 
table 4 by the rotary rig will cause rotation of the 
upper drilling String 6 with a simultaneous rota 
tion of the housing 38 and drive collar 52. With 
the tool 2 in position as shown in Figure 9a, 
the flexible connection of the female splines 54 
With the male splines i 6 (Figure 11) which will 
cause a rotation of the main spline body 4, and 
the lower drill string 7 disposed below the tool 
2 and connected thereto. The weight of the 

drill String 7 below the tool f2 in conjunction 
With the rotation of the bit 0 will move the bit 
through the formation. As the bit ?o moves 
downwardly or drills off, the cylinder 4 and 
Splines 6 will move vertically downward through 
the drive collar 52 and housing 38 to a position 
shown in Figure 9. As soon as the drive collar 
52 abuts the nut 60 limiting its up travel, it 
will be apparent that although the drill string 
is rotating, the drill bit ?o is not penetrating the 
formation, and the driller again slacks off the 
line to permit the upper drill string 6, housing 38 
and drive collar 52 to slide down on the cylinder 
4 to a position shown in Figure 9a, where the 

drilling Operation is repeated. It will be ap 
parent that as long as the splines are connected, 
rotation of the drilling string need not be stopped. 

It Will be apparent that if the driller purposely 
or inadvertently slacks off the brake at the well 
Surface thereby allowing more penetration of the 
drill string and a consequent increased weight, 
the drive collar 52 will automatically slide down 
the cylinder f4 to a position adjacent the un 
Splined portion 2 to disconnect the splines 6 
and 54 to stop rotation of the down string 7 and 
bit 8, thereby assuring that only the pre-deter 
mined Weight originally on the drill bit 0 is not 
increased. With collar 52 disconnected from cyl 
inder 4 the upper drill string will rotate consid 
erably faster, and in order to resume the drill 
ing Operation it will be necessary for the driller 
to stop the rotation and "pick up' the drill string 
6 at the Surface of the well, in order that the 
collar 52 is again intermeshed or connected with 
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the cylinder 4 as in Figure.9a, whereby the drill 
string is again ready for Operation. 
The cylinder 4 is provided With a bore 43 in 

alignment. With the bore 32 to permit the circula 
tion of fluid through the drilling string as is usu 
all in rotary drilling operations. 
The packing member 62 seals off the drilling 

fluid from the lower end of the housing 38 and 
assures that the flow direction Will be through 
the bore 43 onto the botton of the Well. The nuts 
60 and Sá maintain the packer 62 in place, and 
furthermore, the lower nut 60 is adapted to limit 
the upward movement of the drive collar 52 as 
clearly shown in Figure 9. 

Operation, 
From the assembly shown in Figures 1, 9 and 

10, it will be apparent that the “on and off' tool 
2 is interposed in the drill string, and in an 
"on' position, the rotation of the table A, the 
drill strings S and are also rotated to cause a, 
simultaneous rotation of the bit (). Further 
more, the tool i3 provides for a pre-determined 
amount of drilling at one time. 
disclosure the drilling length is approximately 
two feet from the position shown in Figure 9a 
to the non-drilling or 'off' position shown in Fig 
ure 9. This is due to the particular spline lengths 
of the body fé and collar 52, however the inven 
tion is not limited to any particular length for " 
the splines. As soon as the drive collar slides off 
the splines 8 (Figure 10) the tool is in an 'off' 
position and the bit 0 is prevented from rotating 
until the collars 33 and 52 are moved vertically 
upward to an "on' position, when rotation of the 
drill string 6 causes a repetition of the drilling 
operation. 
The tool 2 does not need any special pipe Sec 

tions of drill pipe, but may be interposed at any 
desired point in the usual drill string. 
From the foregoing it will be apparent that the 

present invention contemplates the uses of a tool 
in a drill string of rotary rig that pre-determines 
the weight desired on the drill bit so that the 
groper an ount of weight can be carried in con 
formity with formation being drilled. Especially 
in a slanting formation, or "crooked hole' ter 
rain, it is desirable to carry a lighter load on the 
bit to assure the drilling of a straight bore. The 
present device automatically permits only a pre 
determined weight, and precludes any additional 
weight on the bit during rotation thereof which 
nay cause crooked drilling, by stopping all ro 

tation of the bit when such extra weight is either 
accidently or purposely placed on the bit. 
The present, invention assures that the drilling 

length or time is substantially accurate, since the 
driller knows the instant the tool has drilled 'off' 
by the increased rotation of the upper String. 
This makes the operation of all drillers on differ 
ent shifts substantially equal without affording 
any opportunity for inefficiency or error. Fur 
thermore, the present apparatus can be utilized 
as a driving tool, during the lowering of the drill 
string in the well bore, in order to act as a jar 
down on the bit to drive through shell formations, 
“bridges' and the like that normally have to be 
drilled or rearined. Furthermore, When the bit 
pulls up in a tight place and becomes stuck, the 
driving action of the tool permits driving the bit 
down in order to loosen it, thereby eliminating 
many fishing jobs. The flexible and telescoping 
connection between the male and female Splines 
substantially eliminates vibration and bouncing 

In the present 
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in the drill string thereby eliminating tool joint 
freezing and gouging. This elimination of the 
drill string vibrations and bouncing provides for 
a much more efficient drill operation and es 
pecially eliminates considerable wear and tear on 
the auxiliary drilling equipment and provides a 
longer life therefore. In Figures 5, 9 and 10 
a tool joint pin is ShoWin for connecting the tool 
With the drill strings, however it will be appar 
ent that a box may also be used. 
Changes may be made in the Specifications and 

drawings without departing from the Spirit of 
the invention within the scope of the following 
clains, as set forth. 
What I claim is: 
1. In an apparatus for controlling the weight 

carried. On a drill bit during the drilling of an oil 
Well and comprising telescoping members inter 
posed in the drill string and related for longi 
tudinal movement therebetween, said members 
including a cylinder having a plurality of male 
spline members thereon, a flange member dis 
posed on the cylinder and adapted to be con 
nected With the lower drill string, an unsplined 
portion on the cylinder between the male splines 
and the flange of Smaller diameter than the 
Solined portion, a tubular housing adapted to 
telescope over the cylinder, a drive collar con 
in ected. With the housing, a tool joint for connect 
ing the housing with the upper drill string, and 
female splines on the drive collar adapted to co 
Operate With the male splines in one position of 
the telescoping members to cause rotation of both 
the upper and lower drill strings. 

2. In an apparatus for controlling the weight 
carried on a drill bit during the drilling of an 
oil Well and comprising telescoping members 
interposed in the drill string and related for 
longitti dinal movement, therebetween, said mem 
bers including a cylinder having a plurality of 
inale spline members thereon, a flange member 
disposed on the cylinder and adapted to be 
CCnnected With the lower drill string, an un 
Splined portion on the cylinder between the male 
Splines and the flange of Smaller diameter than 
the Splined portion, a tubular housing adapted 
to telescope over the cylinder, a drive collar con 
nected with the housing, a tool joint for connect 
ing the housing with the upper drill string, and 
female Splines on the drive collar adapted to 
Cooperate with the male splines in one position 
of the telescoping members to cause rotation of 
both the upper and lower drill strings, said female 
Splines and drive collar adapted to be moved 
to the unsplined portion of the cylinder to pre 
clude rotation of the lower drill string, and means 
providing for fluid circulation through the appa 
ratus to the bit. 

3. In a control unit interposed in a drilling 
String of an oil well for controlling the weight 
cal'ried On the drill bit, and comprising an outer 
telescoping member connected to the upper por 
tion of the drill String, and inner telescoping 
Ineliaber connected to the lower portion of the 
drill String, Said telescoping members having 
longitudinal nihovement relative to each other, a 
plu'ality of cooperating spline members between 
the telescoping Inenbers to provide transmis 
Sion of torque from the upper drilling string to 
the lower driiting string in one position of the 
telescoping member, a nut carried by the inner 
telescoping member for limiting the upward 
imovement of outer member in said position, a 
portion provided on the inner member of smaller 
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diameter than the splined portion causing dis- UNITED STATES PATENTS 
connection of the spline members in one por- Number Name Date 
tion thereof to preclude transmission of torque 1,357,564 Hughes ------------ Nov. 2, 1920 
to the lower drilling string after a predeter- 1. 660033 BraSwell --------- Feb. 21, 1928 
mined longitudinal movement between the mem- 5 945 Abercrombie ------- Oct. 9, 1928 
bers, flange means on the inner member for lim- 1766,075 Rieger ------------ Mar 19, 1925 
iting the longitudinal movement in said last men- 1766,336 Bozeman et al. ------ June 24 1930 
tioned position, and packing means between the lig496 Montgomery Feb. 24 y 1931 
inner and outer members to preclude fluid leak- i8 4. 4.25 Lincoln II. E.eb 9. 1932 
age therebetween. O 231702 Bassinger...I. a swip 

pw a sy aSSlilge --------- Apr. 20, 1943 
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