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o ‘ 5 Clauns
Thls mventmn 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: {frans-
mission’ of torque;: A general object of.the in-

vention- is to providedependable long wearing

well tools of the character mentioned.

of these parts, 1eta1n1ng all of the other ele=

" mnts for further use,

SA further object of Mth1s mventmn is to pro-:

" vide a.tool of .the character referred to in which

[¥ 4

the: replaceable parts.dre ‘easily and quickly re-.

" placed: when. worn and -are dependably. retained

. .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 drﬂlmg 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 <0p-

eration that’ théy mustibe 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

in:their-active positions without the-employment
‘of screws: or, like securing-members Whlch might -
become brokern: 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 ,companylnfr drawing, in. which:

1 Fig, 1 is'a side elevation of a rotary well dr111- 3
ing tool embodying the features of the present:

“invention with a portion 'of the outer section in..

~“longitudinal cross section.. Fig. 2 is an enlarged’

- a-~major portion-of the tool:

fragmentary. vertical :detailed :sectional view of
~Figs.. 3 and 4:.are

- enlarged transverse detaﬂed sectional . views

necessary to diséard-the entire.body elements. -
Another .object: of ‘this invention is- to provide:

a‘well: drllhng tool ‘of the class embodying slid-:
ably engaging -torque ‘transmitting spline parts:
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that. is: characterized by -long- wearing torque -

transmlttmg 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::
the cooperatmg slidably-engaging torque- trans- -
mitting €lements are of dissimilar materials:re~
ducing the wear and materially . prolongmg thet_

active life of the parts.’

Another obJect of this 1nvent10n is‘to prov1de‘
a tool constructlon of ‘the: character mentioned- -

in ‘which’ the torque transm1ttmg parts, or-at;
. least ‘the ‘wear takmg elements, are replaceableh
so’'that the tool may.be 1nexpenswe1y ‘recondi=’
tioned by simply replacmg these parts when the .

same become worn:

-~ Another object of th1s inventlon is to prov1de,
a Well tocl: constructlon of the character referred:
to'in Whlch the replaceable torque transmlttmg

parts are formed of.a matenal whlch will assume

45,

the-greater part of the wear so that the perma- -

nent parts are subJected to a mmlmum of- weari

and may -remain. effectwe for the hfe ‘of the
tool
tion: practmally all .of the: wear is assumed by:
the. replaceable parts.and- +the tool is readily and
mexpenswely recond1t1oned by the replacement

50

In the constructmn of: the present 1nven-t :

b5

taken as indicated byilines 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: ¢onstruction of: the, present invention 'is
adapted for embodiment® in. well ‘tools varying
greatly in design:-and -intended’use, being suit~

sable:for embodiment in practically all well tools’
30" requiring or employing relatively shiftable: torque

transmitting. members.” In the following ‘detailed

* disclosure: I.will. deseribe the. é¢mbodiment: and’

use .of:the invention:illustrated in' the drawmg,‘
it being understood  that the iinvention 'is-not:

. to  be construed: as limited -or restr1cted to thxs

particular form .or' -application. :
The: well tool”illustrated:in the drawmg and
embodying the present .invention:may ‘be ‘said’

-to',comprise; generally,” two: sections A : and B
40,

associated - for relative:longitudinal movement,.
and means 10 ‘for transmitting ‘torque or rotary-
forces from-oné section: to. the other. :

“The.sections A: and:B-constitute an assembly -
adapted o be interposed in:a well drilling: string

or-ina-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 sectlon forms the . outer “element .of

-the: telescopic assembly: ;and receives the inner or

mandrel s,ect_lon B.:>The: section.A'isanelon=:

gate tubular element -preferably of - substantial.
length Means. is; provided- at. the upper end of -
the ‘section- A. for - facilitating the connection’ of:
the sectxon Wlth the drilling strmg or.an ‘adja-



2. -
cent tool. In the c'aséAillustrate‘d a sub or con-

. necting member {{ has a pin {2 screw threaded
in the upper end of the section A and the upper

end of the member |1 has a tapered screw thread- -

ed socket i3 for receiving a threaded connecting
pin of the well string, not shown. A longitudinal
fluid passage {4 extends through the member |1
from the.socket .13 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 3 tubular mem-

ber received in the opening I5 of the section A
The section B ex="

with substantial clearance.
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2,334,309

downwardly and inwardly. The sides of the
splines 271 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 -
the rear.sides 81. The splines 21 are quite thick
and - there is ‘a ‘sufficient number -of ;splines to -
dependably transmit the heavy torsional strains.
AIn--the embediment illustrated, there are four -

""equally spaced splines 27.

- 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 #71 for connection with

the ~well: string. ' The: member 18

. is ‘tubular to
conduct the cireulation fluid, . - -, - :

Tt is preferred to .provide means for conduct-
ing ‘the circulation fluld from ‘the conuecting
member- i directly to-the lower section B so that

the:circulation fluid: doesnot flow into-or through

- 'The-grooves 28 for receiving the splines 27 are -
: formed in the lower half or lower portion of the -
15 Section-A. The wall of this lower portion of the
" bedy..section -A ‘is thickened to provide ample

material at the grooves 28. The thickened wall

- ~portien: 'of ‘the ‘section’ A provides'an upwardly

20

. facing-annular shoulder 32 on the interior of the

section, which .is interrupted by the grooves 28,
‘Bhe:shoulder 32 s engageable with the shoulders
F0-to 1indit e upward movement 6f £he:section:

" Awelative o thesection Asand thelower end:df.

[y
[=4)

the.interior ‘of ‘the -section A, - A’ wash pipe /|8

is ‘threaded in: the lower portion-of the passage
:downwardly-

t4 of the member [ -and €xtends
to-enter the ‘opening. 48 -of the section B. ~The
wash pipe 48 is sufficiently ‘long to- have 4 isub-

stantial ‘portion recéived in the opening {9 When
the sections Asand B.are in their most extended:

relative ipositions.. Meansis provided for'sesling
. about the wash pipe. A socket 20 is' formed in
the upper portion of’thie section (B 'and-contains
packing’ 24 for sealing'with the pipe-i8. Asgland

or -follower 22 is threaded in the Upper. ‘portion.
of ‘the ‘socket: 28 to actuate: or ‘compress. the:

packing 21.: “Notches 23 ‘are iprovided. in the aup-=
per:end. of the-gland-or follower-22.
. ring-24 iis. sprung “or laté¢hed into-an annilar

groove -25 in-the-wall .of. the socket:20 and.the.

ring-24 has:a finger 26.for engaging in a noteh

23 sto-1odk sthe' follower 22 against unthresding.:

- It will be .seenithat the 'wash pipe I8 receivesthe

circulation “fluid. from: the passage. 14 and ‘dis-'

30
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cherges it :directly into: he opening .9 o that; .

the-eirculation fluid sis:prevented: frorm etitering.
-The :mmeans 19 serves:to transmit torquevrros’

the section:A. - i

tary: forces:between ‘the sections: A ‘and-B while: -

allowing free: relative longitudinal movermernt ©f:

the :sections.. The means 8 .is'ih the matureiof: -

a.'spline :means embodying - cooperating islidably.

engaging parts on the'telescopically:related ponr-"

tions of the sections Arand B: .In the arrange-

ment illustrated: there ‘are 'spaced longitudinsl:
- 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 reversedif:
- desired. ‘The :splines:21: are “preferably, though

not necessarily, integral :parts of the.section B
and are .of substantial length. In ‘the-iparticu-

lar tool illustrated thesplines 27 extend {apward-
ly-from -the:connecting member ‘16 ‘to & head. 129~

55

theisection A:mdy engage against the upper end:

- ofithe ‘donnecting: member {6 to limit the dovwm-. ;

wartd ‘mipvement ¢f the -section ‘A with respect.
to the section:B. . Inisome:applications thie:shoui-:
ders:30:and 32 niay eoustituteijar shoulders, thiat
is, theishoulders:may:be forcilily hrought togethar:
to - ‘provide’a jerring adtion. ~In & like mprmeér,:
the Tower ‘end iof the :section A-may ‘lie janred. -
down @against. the connsrting member 6. = - -7
-The grvoves28 vextend from the dlower endiof: .
the section: A to the shoulder -82-and:are formed:
amxdvspaced o recelve -the :splines  21.. The:
grooves- 28 . are “cdnsiderably 'wider;than. the.
splinés, for-example, they may be-approximately :
twice as wide:as the splines. . Where the todlds.
intended :to ‘normally “transmit ‘right’ hand. tor-:
sional forces ‘the. splines 21 occupy the forwagd:
portiens of “the :grooves 28 relative to the risht::

‘hand-adizeciion :of rotation. The forward wals .

of the:sgrooves-2B 'may. beitangent o a -circle
cohoentric ‘with «the Jongitudinal :axis -of -the. tool
toi:e pardllel: 'with -and. ‘to’icooperate; ‘with the-.
forward sides -of the:splines. The rear:walls- 83,

" of ithe ‘grooves. 28 -are radial relative -to the lon-

gitudinal :axis. of ithe tool.. The -outer ~wallsof
the’ grooves'i28 :are preferably concenbric to-the:;
centrel-longifudinal -axis-of the:tool. o
The aneans -8 further includes wear taking
members.or perts:34-engaged between the-splines.
21 -and .gertain walls of -the grooves 28.. The
wear- taking, patts. $4.are -in ‘the nature .of re-’
plageable biocks-.arranged between thé torgue. :

- transmitting surfaces and walls of the, splines; 71~

60°

"alimost the éntire Tength' ¢f the, sr

and grooves. 28. . Where .the toal is intended ito -
transmit. right hand-torque ‘the parts '34.4re ar--
ranged in the gropves 28 to occlipy positions be--
tween the rear sides 31 of the. splines 21 ahll the
rear Walls. 33 of ‘the Brooves 23. The parts 28
are. €longate elemerts and ‘extend throughout
es 28, T

_is preferred to make the parts‘31,‘sliéﬁti§‘ShgrtEr"‘

65

on -the upper ‘end 6f ‘the:section: B. "The: hest:"

28 contains:.the. packing ‘21, the gland 22; éte.”

and :is ‘received ‘in ‘thie ‘section A with. -suitalile
clearance *to assist.in guiding “the-sections” for

‘relative longitudinal movenient. “The -Splines 27
may integrally join theihead 29, The lowet end:
of “downwardky -
facing ‘abutment -shoulders 38 spaced -apart By
“The shoulders-30 may be pitched-

ofthehead 28 presents a’ series

the.splines @7 .

70"
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than the grooves 28 so ‘that theit ‘Upper ends gre
below the shoulder 32 where they cantitt ‘be én-
gaged with ‘the ‘shoulders 39 -and sb “that ‘their-
lower-enils are ‘zbove ‘the ‘bottom: of the séction™
A where they'caninot strike ‘the mermber ‘{5 The:

wear” taking ‘parts 34 are-'shdped ‘and prepor—
tibried to seat‘in the grooves- 28-uhd ~to-‘eccupy:
thiose ‘portions: of ‘the @reoves Mot ceoupied By
the splines 27, 'The forward ‘and reur Sifes 6f
the parts ‘34 are-vadial With Yespestito %he Teps: B
trel Wertical iastis of the ltoel o respectivelyigo-i
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: "operate with the rearisides of the splines 21 and:
the rear walls 23 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 .

with - the cylindrical exterior: of the section B."

It will- be ‘observed’ that the rear. sides of:the

parts 34 engage against ‘theé rear:walls of. the’
grooves 28 so- that the parts positively- turn with
the: sectlon A%hen ‘the same is rotated 'in the
right: hand direction’ and the forward sides of "

the parts 34 beat: against the rear sidés 81 of the
splines 27 to transmit the rotatlop to the splmes
and the sectionh Bi :

1

1A

In -accordance”’ w1th the mventmn the Wear"

taking parts 34-are formed of & tnaterial differ="

ent than: the material “of the 'splines 21.-

The"
parts 34 are-constructed of a matenal of such”
character that the parts 24 W111 assufie or re--

20

ceive the major portmn of the wear, relieving-the -

. splines 27 of ‘excessive wear.
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.

- It is customary to:

the free relative-longitudinal movement.
" the’ parts: 34 constructed as above described, .
these elemernits assuine or také:practically -atl-6i-

forward sides..of the wear. takmg parts 34 bear

‘against’the rear:sides $1-of*the splines 21 to.

transmit the rotary forces-from: the section:A to:
the section: B: . The-engagement of the paris: 34

" with the  splines 27 is-siich’ that the engaging-

surfaces may slide freely ‘one:'on: the: other,

thereby permitting relative longitudinal move-:

ment between the sections. - The means- {8 pro-
vides: for the 'positive transmission. of rotation
between  the'sections without interfering ‘with
“With-

the wedr reoulung from ‘the transmission’:of’
torque’ and resuiting ‘from relative longitudinal’
movement of the séctions A and B when torque
is' transmitted through “the “tool.  Accordingly,
the splmes 21 are-relieved: of practlcahy allof~
the wear. - For this’ reason, the tool may remam

.in cperation’for a long perlod before reqmrmg

recondmomng
~After extended ‘use’ the parts 34 may become

. excessively worn, When this occurs the tool is’

25
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The inventicn includes novel and very eﬂ‘ec- .

tive means for removably securing the parts 34
in the grooves 28. Radial orlateral openings 39
are provided in the wall of the section A to com-

“municate with the grooves 28. In the construc-.

tion shown in the drawing there is an opening

35

385 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 24 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 84 and project from the
outer faces of the parts to extend into the open-
ings 3%§.

The lugs 38 are shaped to correspond .

40

‘further extended service.

taken‘apart and the worn parts 34 dre-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
The to0l construction
of the present invention is inexXpensive and long
wearing ‘and ‘may be reconditioned by merely
replacing the readily removable parts 34.
Having 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
to0 those skilled in the art or fall within the scope
of the following claims..

Having described my 1nvent10n I claim:

1. A well tool to be interposed in a well string

including two sections telescopically related for

4N

to the openings 85 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 85. The sections A and B are then assem-
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 §5 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 utlhty 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 30 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

50
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b
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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 cooperatlon
with said surface of the other section.
2. A telescopic well tool to be interposed in a

5 well string including two sections related for rel-

ative longitudinal movement, one section having
a-longitudinal - groove, & 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 firs} 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 abub-
ment shoulder at one end of the grooves, splines
on the other section received in grooves, a shoul-
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der -on:said other 'section engageable with: the

first named shoulder to limit relative longHmdi-
nal movement between the sections: in:one diree--
tion, elengate wear taking parts in the grooves:

slidably - engaging the splines for the transmissiom
of -torque ‘between the ‘sections; anmd means for

helding saidparts-against-Jengitudinal movement’

relative to-said first namsd section in .o position
where 'they are-clear-of said:first named shoulder
so-that-they-are ot engazed by-the secend named:
shoulder.. . ..~ - . - oL -

4. A well tool to be interposed in a. well string
comprising a tubular outer seetion having spaced
longitudinal grooves, an inner seetion received in
the outer section; the sections being related for
relative longitudinal mevement, spaced longitu-
dinal splines omn. the: inner -seetion directly re-

ceived in the grooves, the splines being. of less:

width than the .groeves leaving spaces. in, the
grooves, and replaceable wear taking strips in
sald spaces, each strip having one side bearing
on a side wall of a groove:and.its. other side slid-

Io
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ably cooperable with a.side surface of the.spline

which: occupies the groove, the inner surface of

each strip-clposing the extermal surface ‘of the
inmer:seetion.and the outer:surfaceraf: each steipr
bearing on the-outer wall-of its gxoove. . . .
5. A-well: tool te:de interposed in 2 well string
comprising a tubularouter section havirg spaced
lengitudinal ‘grooves, an inner section received in.
the outer seetion, the:sections being related for.
relative longitudinal movement, -spaced longibus
dinal splines-on.the inmer:section divectly received -
in'the grooves, thegplines being of Jess:width-than. -
thegraoves leaving spacesin:the grooves, replace--.
able wear taking strips in said. spaces, each strip-
having, one side bearing:on & side- wall of a greoove:
and its-other side:slidably cooperable with a side -
surface of the spline which occupies the groove,
the inner:surface of -each strip. cpposing the ex- -
ternal surface.of the-inner section, and the outer
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 en the outer sides.of the.

strips engaged in said openings.to. hold the strips.

against.longitudinal mevement. .
’ : ORA A, BROWN. .



