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This invention relates to well tools and relates 

more... particularly to, rotary well drilling tools. 
of the class embodying parts associated for rela 
tive longitudinal movement and for the trans 
mission of torque. A general object of the in s 
vention is to provide dependable long wearing 
well tools of the character mentioned. . . . . . 
Various well tools which are to be connected in rotary well drilling strings embody elements. 

splined or keyed together for relative axial move 
ment and for the transmission of rotation. Dur 
ing the well drilling operations the string is sub 
jected to heavy constantly varying torsional 
Strains. These varying torsional strains subject 
the key or spline parts of the tools to severe wear 
and, in many instances, the key or spline parts 
are so badly worn after only a few hours of top 
eration that they must be remachined or dis 
carded. It has been the general practice to form 
the key or spline parts directly, on the body ele 
ments of the tools and when the parts are ex 
cessively. battered, or worn it sometimes becomes 

0. 

mints for further use. . . . . 
of these parts, retaining all of the other ele 
A further object of this invention is. to pro 

vide a tool of the character referred to in which 
the replaceable parts are easily and quickly re 
placed when worn and are dependably retained 
in: their active positions without the employment 
of Screws or like securing members which might 
become broken or displaced. - . . . . . . . . 
The various objects and features of my inven 

tion Will be fully understood from the following. 
detailed description of a typical preferred form 
and application of the invention, throughout 
which description reference...is made to the ac 

5 companying drawing, in which:. . . . . . . . . . ; Fig.1 is a side elevation of a rotary well drill 
ing tool embodying the features of the present 
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invention with a portion of the outer section in. - 
longitudinal cross Section. Fig. 2 is an enlarged 
fragmentary. Vertical detailed sectional view of 
a major portion of the tool. Figs. 3 and 4 are 
enlarged transverse detailed ... sectional views 

necessary to discard the entire body elements. ... 
Another object of this invention is to provide. 

a well drilling tool of the class embodying slid ably engaging torque:transmitting spline parts: 
that is characterized by long wearing torque 
transmitting parts. The sliding torque trans 
mitting parts of the tool provided by this in 
vention withstand severe and extended usage. 
Another object of this invention is to provide 

a well, tool of the character mentioned in which ... 
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the cooperating slidably engaging torque trans 
mitting elements are of dissimilar materials re 
ducing the wear and materially prolonging the 35. 
active life of the parts. 
Another object of this invention is to provide : 

a tool construction of the character mentioned 
in which the torque transmitting parts, or at 40 
least the wear taking elements, are replaceable 
so that the tool may be inexpensively recondi 
tioned by simply replacing these parts when the . . 
same become worn. 

parts are formed of a material which will assume 
the greater part of the wear so that the perma 
nent parts are subjected to a minimum of wear. 5 
and may remain effective for the life of th 
tool. In the construction of the present inven. 
tion practically all of the wear is assumed b 
the replaceable parts and the tool is readily a 
inexpensively reconditioned by the replacement, 55, 

taken as indicated by lines 3-3 and 4-4, re 
spectively, on Fig. 1 and Fig. 5 is a fragmentary 
perspective view of one of the replaceable, parts. 
The construction of the present invention is 

adapted for embodiment in well, tools varying 
greatly in design and intended use, being suit 
cable for embodiment in practically all well tools 
requiring or employing relatively shiftable torque 
transmitting members. In the following detailed 
disclosure I will describe the embodiment; and 
use of the invention illustrated in the drawing, 
it, being understood that the invention is not 
to be construed as limited or restricted to this particular form or application. - 
The well tool illustrated in the drawing and 

embodying the present invention: may be said 
to comprise, generally, two sections A and B . 
aSSociated for relative longitudinal movement, 
and means for for transmitting torque or rotary. 
forces from one section to the other. ... 
The sections A and B constitute an assembly. 

- 'W' . . . . . . . . . . . . . . . . adapted to bei near in a drilling shri Another object of this invention is to provide 45 adapted to be interposed in a well drilling string 
a well tool construction of the character referred. to in which the replaceable torque transmitting: 

or in a tool carried by or embodied in such a 
String. The sections .A. and B are arranged in 
axial alignment, and are telescopically related.’ 
The Section A, which in the case illustrated, is 
the upper section, forms the outer element of 

) the telescopic assembly and receives the inner or 
mandrel section B. The section A is an elon gate tubular element preferably of substantial 
length. Means is provided at the upper end of 
the section. A for facilitating the connection of 
the Section with the drilling string or an adja 

  

  

  

  

  



desired. The splines. 21. are preferably, though 

2. 
cent tool. In the case illustrated a sub or con 
necting member has a pin f2 screw threaded 
in the upper end of the Section A and the upper 
end of the member has a tapered screw thread 
ed socket i3 for receiving a threaded connecting 5 
pin of the well string, not shown. A longitudinal 
fluid passage f4 extends through the member 
from the socket 3 to the lower end of the pin (2. 
The section B is in the nature of a mandrel 

or stem. The stem section B is a tubular mem 
ber received in the opening 5 of the section A. 
with substantial clearance. The section B ex 
tends downwardly beyond the loweriend of the 
section A and is provided at its lower end with . . 
means for connection with the well string or with 
a tool in the well string. In the construction 
illustrated a sub or connecting member 6 is 
screw threaded on the lower end of the Section . 
B and the member carries a downwardly project 
ing screw threaded pin for connection with 
the well string. The member 6 is tubular to 

O 
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conduct the circulation fluid. . . . . . . . . . . . . . . . 
It is preferred to provide means for conduct 

ing the circulation fluid from the contiecting 
member f-f directly to the lower section B so that 
the-circulation fluid does not flow into or through 
the interior of the section A, . A wash pipe. 8: 
is threaded in the lower portion of the passage 
t4 of the member and extends downwardly 
to-enter the opening. 3 of the section B. The 
wash pipe i8 is sufficiently long to have a sub 
stantial portion received in the opening i9 when 
the sections A. and B. are in their most extended: 
relative positions. TMeans is provided for sealing 
about the wash pipe. A socket 20 is formed in 
the upper portion of the section B and contains 
packing 21 for sealing with the pipe:8. A gland 
or follower 22, is threaded in the upper portion. 
of the socket. 29 to actuate or compress, the: 
packing. 2. Notches 23 are provided in the up 
per end of the gland Cor follower .22. A spring 
ring 24 is sprung or latched into an annular 
groove 25 in the wall of the socket :20 and the 
ring 24 has a finger 26 for engaging in a notch 
23 to lock the follower .22 against unthreading. 
It will be seen that the wash pipe:8 receives the 
circulation fluid from the passage. 4 and dis 
charges it directly into the opening. 9 so that 
the circulation fluid is prevented from entering. 
the Section A. . . . . . . . . . . . . . . . 

... the means is serves to transmit torque:Grcro 
tary forces between the sections A and B while 
allowing free: Irelative longitudinal movement of: 
the sections. The means 9 is in the nature of . . 
a spline means embodying cooperating islidably 
engaging parts on the telescopically relatedspor 
tions of the Sections...A. and B. In the arrange 
ment illustrated there are spaced longitudinal: 
splines: 27 on the section B received in longitudi. 
nal grooves 28 in the section: A, it being under 
stood that this: relationship may be reversed if: 

2 5. 
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not necessarily, integral parts of the section B 
and are of substantial length. In the particu 
lar tool illustrated the 'splines 27 extend upward- 65 
ly from the connecting member 6 to a head 292 
on the upper end of the section B. The head: 
29 contains...the packing 2 ?, the gland 22, étic." 
and is received in the section. A with suitable 
clearance to assist in guiding the sections for to: 
relative longitudinal movement. The splines. 27. 
may integrally join the head 29. The lower ena 
of the head 29 presents a series of downwardy. 
facing abutment shoulders 30 spaced apart by 
the splines 21. The shoulders 30 may be pitched 75 

2,884, 

4) 

45. 

60 

are elongate elements and extend 
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downwardly and inwardly. The sides of the 
splines 27 are preferably Smooth and vertical. 
In the particular formation illustrated the rear 
sides 3 of the splines 27, relative to the right 
hand direction of rotation, are radial with re 
spect to the longitudinal axis of the tool, while 
the forward sides of the splines are parallel with r. 
the rear-sides. 31. The splines 27 are quite thick 
and there is a sufficient number of splines to 
dependably transmit the heavy torsional strains. 
In the embodiment illustrated, there are four equally spaced splines 27. 
The grooves 28 for receiving the splines 21 are 

formed in the lower half or lower portion of the 
section. A. The wall of this lower portion of the 
body section-A is thickened to provide ample 
material at the grooves 28. The thickened Wall 
portion of the section. A provides an upwardly 
facing annular shoulder 32 on the interior of the 
section, which is interrupted by the grooves 28. 
The shoulder 32 is engageable with the shoulders 
33.3to limit the upward movement,0f the Section. 
Aelative to the 3Section.A. and the lower 'end' dif. 
theisection. A may engage against the upper end. 
of the connecting member 6 to limit the down 
ward movement of the section. A with respect. 
to the section:B. . In:Some applications the shou 
ders:30 and 32 may constitutejar shoulders, that 
is, the shoulders maybe forcibly brought together. 
to provide "a jarring adtion. in a like imariner, 
thie lower end of the section A: may be jarred. 
down against the connecting member:6. 
The grooves 23 extend from the lower' end of . 

the section. A to the shoulder 32 and are forthed: 
and spaced to receive the splines. 21. The 
grooves. 28. . are considerably, wider than the 
splines, for example, they may be approximately. 
twice as wide as the splines. Where the togl is 
intended to normally transmit right hand, tor 
sional forces the splines. 27. 'occupy the for Walsd; 
portions of the grooves, 28 relative to the right: . . . 
and direction of rotation. The forward walls 

of the grooves. 26 may be itangent to a circle 
concentric with the longitudinal: axis of the tool 
to be parallel with and to cooperate. With the 
forward sides of the splines. The rear-walls: 33. 
of the grooves. 28 are radial relative to the lon 
gitudinal axis of the tool. The outer-walls of 
the grooves. 28 are preferably concentric to the 
central longitudiaal axis-of the tool..., . . . . . . 
The means i.0 further includes wear taking. 

members or parts;34 engaged between-the-splines. 
27 and certain walls of the grooves. 28. The 
wears taking, parts. 34s are in the nature of re 
placeable blocks arranged between the torque. 
transmitting surfaces and wails of the splines 27. 
and grooves. 28. Where the tool is intended to transmit-right-hand-torque the parts'34 arear 
ranged in the grooves. 28 to occupy positionsber 

: tween the rear sides 3 of the spines 27 and the 
rear walls 33 of the grooves 23. The parts 34 

-- (roughout 
almost the entire length of the grooves 28. It 
is preferred to make the parts'54 slightly shorter 
than the grooves 28 so that their upperiends are 
below the shoulder 32 where they can htt been 
gaged with 'the shoulders 39 and so that their 
loweriends are 'above the bottom of the section 
A where they cannot strike the member f6. The wear taking parts 34 are 'shaped and propor-" 
tioned to seat in the grooves 28 and to occupy 
those portions of the grooves not occupied by: 
the splines :27. The forward and rear sites:.6f; 
the parts 34 are:Padial with respect to the cen: 
tral verticaliasis df the tool to respectively co-.   
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operate with the rear sides of the splines 27 and 
the rear walls 33 of the grooves. 28. The outer: 
faces of the parts 34 are preferably curved to 
bear against the curved outer walls. of the 
grooves 28 and the inner sides of the parts 34 
are curved or concave to have suitable clearance. 

forward sides...of the wear taking parts S4 bear. 
against the rear sides 3 of the splines 2 to. 
transmit the rotary forces from the section. A to: 

with the cylindrical exterior of the section B. 
It will be observed that the rear. sides of the 
parts 34 engage against the rear walls of the 
grooves 28 so that the parts positively turn with 
the section. A when the same is rotated in the 
right hand direction and the forward sides of 
the parts 34 bear against the rear sides 3i of the 
splines 21 to transmit the rotation to the splines. 

: . . . . . . . . . . . . . . . 

In accordance with the invention the wear. 
and the Section B: , . . . . . 

(); 

taking parts 34 are formed of a material differ 
ent than the material of the splines 21. The 
parts 34 are constructed of a material of such 
character that the parts 34 will assume or re 
ceive the majorportion of the wear, relieving the 
splines 27 of excessive wear. It is customary to 
construct the main elements of a well tool of 
steel and in such cases the parts 34 are formed 
of a material which will assume the major share 
of the wear when cooperating with steel. In 
Some cases I have found it desirable to construct; 
the Wear taking parts 34 of bronze, but in other 
cases it may be found desirable to form the parts 
34 of a material harder than steel. 
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the section B.. The engagement of the parts: 34 
with the splines 27 is such that the engaging 
surfaces may slide freely one is on the other, 
thereby permitting relative longitudinal move 
ment between the sections. The means G pro 
vides for the positive transmission of rotation 
between the sections without interfering with 
the free relative longitudinal movement. With 
the parts 34 constructed as above described, 
these elements assume or take practically all of 
the wear resultings from the transmission of 
torque and resuiting from relative longitudinal 
movement of the sections A and B when torque 
is transmitted through the tool. Accordingly, 
the splines. 27 are relieved of practically all of 
the wear. For this reason, the tool may remain in operation for a long period before requiring 
reconditioning. . . . . . . . . . . 

: After extended use the parts 34 may become 
excessively worn. When this occurs the tool is 
taken apart and the worn parts 34 are removed 
from the section A. New or replacement parts 
34 are installed in the grooves 28 and the tool is 
again assembled. This conditions the tool for 

30 
The invention includes novel and very effec 

tive Eneans for removably securing the parts 34 
in the grooves 28. Radial or lateral openings 35 
are provided in the wall of the section. A to com 
municate With the grooves 23. In the construc 
tion ShoWn in the drawing there is an opening 

35 

35 communicating with the upper and lower 
portion of each groove 28, the openings 35 being 
suitably Spaced from the ends of the grooves. 
I prefer to elongate the openings 35 in the di 
rection of the longitudinal axis of the well tool, 
Each wear taking part 34 is provided with pro 
jections or lugs 36 to engage in the openings 35 
in its respective groove 28. The lugs 36 may be 
integral with the parts 34 and project from the 
outer faces of the parts to extend into the open 
ings 35. The lugs 36 are shaped to correspond 
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further extended service. The tool construction 
of the present invention is inexpensive and long 
Wearing and may be reconditioned by merely 
replacing the readily removable parts 34. 

HaWing described. Only a typical preferred form 
and application of my invention, I do not wish to 
be limited or restricted to the specific details 
herein set forth, but wish to reserve to myself 
any variations or modifications that may appear 
to those skilled in the art or fall within the scope 
of the following claims. 

Having described my invention, I claim: 
1. A well tool to be interposed in a well string 

including two sections telescopically related for 

to the openings 35 and may have their corners. 
bevelled off as best shown in Fig. 5. It is pre 
ferred to proportion the lugs 36 so that they do 
not project from the external surface of the 
section A. In assembling the construction, the 
wear taking parts 34 are arranged in their 
grooves 28 with the lugs 36 engaged in the open 
ings 35. The Sections A and B are then assemi 
bled in the telescopic relation and the section 
B extending through the section. A retains the 
parts 34 in the grooves. 28. The lugs 36 engaged 
in the openings 35 positively hold the parts 
against longitudinal movement, while the tele 
Scopically related sections A and B positively 
prevent lateral movement or displacement of the 
parts. - 

It is believed that the utility of the Well tool 
construction of the present invention will be 
readily understood from the foregoing detailed 
description. When the tool is in operation the 
Sections A and B are free for relative longitudi 
nal movement, this movement being limited by 
the cooperation of the shoulders 38 and 32 and 
by the engagement of the section A with the 
upper end of the connecting member 6. When 
torque is being transmitted through the Well 
string, as during well drilling operations, the 
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relative longitudinal movement and having op 
posing elongate longitudinally extending surfaces, 
a separate elongate wear taking part positioned 
Within the outer telescopic section to be held 
against lateral displacement by the telescopic sec 
tions and having its opposite side extremities op 
posing said surfaces for the transmission of torque 
between the sections, one section having an open 
ing, and a lug on said part engaging in said open 
ing to hold the part against longitudinal move 
ment so that the part has sliding cooperation, 
With Said surface of the othersection. - 

2. A telescopic well tool to be interposed in a 
Well String including two sections related for rel 
ative longitudinal movement, one section having 
a longitudinal groove, a longitudinal spline on 
the other section received in the groove to be in 
Spaced relation to a side Wall of the groove, means 
for Connecting the Sections in a well string, a 
wear taking part contained entirely within the 
groove to bear on said wall and to slidably co 
operate With the Spline for the transmission of 

65 
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rotation between the sections, the first named 
section having spaced openings joining the groove, 
and lugs on the wear taking part cooperating 
With said openings to hold the part against lon 
gitudinal movement relative to said first named 
Section. 

3. A Well tool to be interposed in a well string 
including two telescopically engaged sections re 
lated for relative longitudinal movement, one sec 
tion having longitudinal grooves and an abut 
ment shoulder at one end of the grooves, splines 
on the other section received in grooves, a shoul 

  

  



4. 
der on said other section engageable wifth the 
first relaned shoulder to liaits relative longitidi 
nal movement between the Sections: in one direct 
tion, elongate wear taking parts in the grooves 
slidably engaging theispines for the transmission. 
of torque between the sections, and means: for 
holding said parts against longitudinal nowement 
relative to said first named section in a position 
where they are clear of said:first named shoulder 
so that they are not engaged by the second named 
shoulder. . . . . . . . . . . . . . . . . . 
4. A well tool to be interposed in a well string 

comprising a tubular outer section having spaced 
longitudinal grooves, an innersection received in 
the outer section, the sections being related for 
relative longitudinal movement, spaced longitu 
dinal splines on the inner section directly re 
ceived in the grooves, the splines being of less 
width than the grooves leaving spaces in the 
grooves, and replaceable Wear taking strips in 
said Spaces, each strip having one side bearing 
on a side wall of a groove and its other side slid 

O 
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each strip opposing the external surface of time. 
innersection, and the outerstrface of each strip: 
bearing on the outer Wall of its groove. . . . 

5. A well tool to be interposed in a well.string 
comprising, a tubular outersection having spaced, 
longitudinal grooves, an inner section received in. 
the outer section, the sections being related for, 
relative longitudinal movement, spaced longitue. 
dirial splines on the innersection directly received 
in the grooves, the splines being of less width:that: 
the grooves leaving spaces in the grooves, replace 
able wear taking strips in said: spaces, each strip: 
having oneside bearington a side wall of a groove 
and its other side:slidably cooperable with a side 
surface of the spline which occupies; the gFooye, 
the inner Surface of each Strip opposing the ex 
ternal surface of the inher section, and the outer 

20. 

ably cooperable with a side surface of the spline 
which occupies the groove, the inner surface of 

surface of each strip bearing on the outer wall. 
of its groove, the outer section having openings 
communicating with the grooves at the outer. 
walls thereof, and lugs on the outer sides of the 
strips engaged in said openings to hold the strips 
against longitudinal movement. 

- ORA A. BROWN. 

  

  


