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This invention relates to well drilling equip 
ment and relates more particularly to a protective 
bearing device for use on a rotary well drilling. 
String. It is a general object of the present in 
vention to provide a simple, practical and effec 
tive drill pipe protector. 
In the rotary method of well drilling, the drill 

ing tool is operated on the lower end of an op 
erating string made up of lengths of drill pipe 
connected by couplings and tool joints. A deep 
Well is seldom straight and vertical and when 
the drilling string or operating string is rotated, it 
engages the well casing and the walls of the open 
Well bore, with the result that the couplings and 
joints in the string become worn, and the well 
Casing is damaged. Devices known as casing pro 
tectors or drill pipe protectors are often arranged 
on a rotary drilling string to prevent excessive 
Wearing of the casing and parts of the string, and 
to centralize the string in the well. The ma 
jority of the drill pipe protectors that have been 
introduced have been complicated and are not 
altogether satisfactory in operation, as they have 
been constructed with the intention of being 
immovably fixed on the drilling string. Drill pipe 
protectors of the class just mentioned are usu 
ally difficit to assemble on the drilling string and 
are often sectional so that they are subject to 
failure and detachment from the string. A class 
of drill pipe protectors has been developed in 
which the body is proportioned so as to be mov 
able on the drill pipe between spaced couplings 
of the string, but cannot be sprung over the cou 
plings, so that its arrangement on the string 
necessitates the disconnection of a coupling from 
a length of drill pipe. The types of drill pipe 
protectors that are fres to shift on the drill pipe 
are of greater sp2cific gravity than the circulation 
fluid of rotary mud so that they slide down the 
String and rest on the upper ends of the cou 
plings or joints and do not protect the lower ends 
of the couplings or joints which are the most 
subject to wear. 
An object of the present invention is to pro 

vide a drill protector that may be easily and 
quickly arranged on a drilling string between 
spaced projecting parts in a manner so that it 
cannot become displaced or shifted from its po 
sition between said parts. 
Another object of the invention is to provide a 

drill pipe protector that has a lower specific 
gravity than the usual rotary mud and that is 
free to shift on the drilling string between spaced 
couplings, or the like, so that it may float up 
against a coupling and effectually prevent its en 
gagement with the well casing or wall of the well 
bOl'C. 
Another object of the invention is to provide 

a drill pipe protector that may be free to turn 
and/or shift longitudinally between two project 

(C. 308-4) 
ing parts on a drilling string, but cannot possi 
bly become displaced from between the project 
ing parts. It has been found that a drill pipe 
protector operates more efficiently when it is free 
to move on the drilling string, but considerable 
difficulty has been encountered in providing a 
drill pipe protector that is free to turn or shift 
on the pipe and which will not become displaced 
from its proper position on the pipe. In accord 
ance with the present invention, the drill pipe 
protector is free to turn and to shift between two 
spaced projecting parts on the drilling string but 
cannot possibly become displaced from its proper 
position on the string. 
Another object of the invention is to provide a 

drill pipe protector of the character mentioned 
that includes a continuous or unbroken body of 
resilient wear-resisting material projecting from 
the drilling string and adapted to engage the 
wall of the well bore or the well casing, thereby 
preventing contact of adjacent couplings or tool 
joints with the walls of the well or with the well 
casing. 
Another object of the invention is to provide a 

drill pipe protector including an annular or tubu 
lar body of resilient wear-resisting material such 
as a rubber composition, and a Sectional Substan 
tially rigid core or reinforcement embedded in 
said resilient body whose sections may be dis 
connected or unlocked at adjacent edges, to per 
mit the resilient body to br expanded and sprung 
over a shoulder or coupling on the drilling string, 
and thereafter dependably locked together to 
prevent expansion of the resilient body so that 
the body may be effectively and positively re 
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tained between two such shoulders or couplings . 
on the string. 

It is another object of the invention to provide 
a casing protector or drill pipe protector includ 
ing an annular to tubular body of rubber con 
position or other resilient material presenting a 
continuous or unbroken outer Surface for con 
tacting with the well casing or well bore, and a 
rigid or substantially unyielding reinforcement 
entirely embedded in the resilient body. 
Another object of the invention is to provide 

a drill pipe protector of the character mentioned 
that is simple and inexpensive of manufacture. 
Other objects and features of the invention 

will be best and fully understood from the fol 
lowing detailed description of typical forms and 
applications of the invention, throughout which 
description, reference is had to the accompanying 
drawings, in which: 

Fig. 1 illustrates one embodiment of the pres 
ent invention arranged on a sub or connecting 
member in a portion of a drilling string operat 
ing in a well bore. Fig. 2 is an enlarged verti 
cal detailed sectional view of the form of the 
invention illustrated in Fig. 1, showing it ar 
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2 
ranged on another form of sub. Fig. 3 is a view 
Similar to Fig. 2 illustrating the manner of paSS 
ing or springing the body of the protector over 
One of the shoulders of the Sub. Fig. 4 is a trans 
verse detailed Sectional view taken as indicated 
by line 4-4 on Fig. 2. Fig. 5 is a prospective 
view of the core or reinforcement. Fig. 6 illus 
trates the protector mounted on a length of drill 
pipe between two couplings. Fig. 7 is a front 
elevation of a form of reinforcement involving a 
modified type of pin for locking together the 
Sections of the reinforcement, and Fig. 8 is a 
fragmentary longitudinal detailed sectional view 
of another form of the invention. 
The embodiment of the invention illustrated in 

Figs. 1 to 5 inclusive of the drawings, includes, 
generally, a sectional annular reinforcing core 
or reinforcement 0, means f for connecting the 
sections of the reinforcement 0, and a continuous 
or unbroken annular body 2 of resilient material 
surrounding or encasing the reinforcement 0. 
The reinforcement O is an annular or tubular 

assembly, and is entirely embedded in the body 
2. When the protector is in its operative posi 

tion on the drilling string, the sections of the re 
inforcement 0 are connected by the means so 
that the reinforcement is an unyielding assembly 
operating to positively prevent excessive eXpan 
sion and flexing of the body f2. In practice, the 
reinforcement 0 is operable to prevent the body 
f2 from springing or passing over a projecting 
shoulder or coupling on the drilling string. In 
accordance with the broader aspects of the in 
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vention, the reinforcement O may consist of any 
Suitable number of Sections. In the particular 
form of the invention being described, there are 
two like or complementary sections 3 forming 
the reinforcement 0. 
The Sections 3 are preferably formed of a 

light weight sheet metal such as sheet duralu 
minum, Or the like. The Sections 3 are of a 
Suitable gage and are preferably sufficiently rigid 
When connected by the means to effectively 
strengthen and reinforce the body 2. The two 
Sections 3 of the reinforcement are each sub 
Stantially 180° in horizontal cross section so that 
they form a tube or tubular structure when as 
Sembled. The reinforcing core or reinforcement 
0 is of a suitable length, its length of 

Course, depending upon the length of the body 
2. In accordance with the invention, the sec 
tions 3 of the reinforcement O are perforated 
Or provided With a plurality of spaced open 
ings. In the particular case illustrated in the 
drawings, each section 3 is provided with 
a multiplicity of spaced round openings f4, and 
a plurality of comparatively large openings 15. 
The openings 5 are varied in size, and are 
rectangular or diamond shaped and positioned 
So that their greatest diagonal dimensions ex 
tend longitudinally of the sections 3. The 
Openings 4 and f 5 are provided in the sections 3 
to lighten the reinforcement O and to insure a 
In Ore perfect bond or connection between the 
material forming the body 2 and the sections 3 
aS Will be more fully described. 
The means is provided to rigidly connect the 

adjacent vertical edges of the two reinforcing 
Sections 3. In the forra of the invention being 
described, the means are releasable. The 
means include meshing or overlapping parts 

7 on the adjacent vertical edges of the two rein 
forcing sections 13. The meshing or over-lapping 
parts f are preferably integral with the sections 
f3 and the material forming the parts 7 is looped 

2,002,898 
or bent back upon itself to provide vertical open 
ings 8 through the parts . The openings 8 
may be horizontally elongated and may have 
Substantially parallel vertical side walls. The 
material constituting the meshing parts 7 is 
bent inwardly against the inner sides of the Sec 
tions 7 and the abutting parts are connected by 
rivets 9, or the like. The openings 8 on each 
set or series of meshing parts f are in vertical 
alignment when the two sections 3 are as 
sembled as illustrated throughout the drawings. 
In the particular construction being described, 
the parts 7 have suitable clearance with One 
another and notches 20 are provided in the ver 
tical edges of the sections 3 between the Spaced 
parts . 

Pins 22 normally extend through the openings 
8 of the two sets or over-lapping parts 7 to 

rigidly connect the two reinforcing sections 3. 
In accordance with the invention, the pins 22 
are adapted to be passed through the sets of 
openings 8 to connect the adjacent vertical edges 
of the sections 3 when the two sections are as 
sembled prior to the molding of the body 2 on 
the sections. The pins 22 are shaped and propor 
tioned so that they may be readily passed Or 
driven through the openings 8 and So that they 
may be readily removed from the openings as 
will be subsequently described. 
found practical bent over portions or heads 23 
may be provided on the upper ends of the pins 
22 to limit the inward or downward movement of 
the pins and the pins 22 may be proportioned So 
that they have portions 24 projecting from the 
lower edge of the body when their heads 23 are 
resting on the upper end of the body 2. It will 
be apparent how the pins 22 effectively connect 
the vertical edge portions of the sections 3 so 
that the assembly of the Sections constitutes a 
rigid or unyielding reinforcement for the body 2. 
The body 2 is adapted to shiftably engage the 

part of the drilling string on which the protector 
is arranged and projects from the string so that 
it may engage the well casing or the walls of the 
well bore to prevent engagement of adjacent pro 
jecting parts on the string, such as couplings or 
joints, from contacting with the well casing or 
the walls of the bore. The body 2 is resilient, 
being formed of a rubber composition or the like. 
It is a feature of the invention that the protector 
is free to float in the rotary mud. As described 
above, the reinforcement ?o is formed of a very 
light weight metal and the assembly of the body 
2 and reinforcement O constituting the pro 

tector has a specific gravity lower than the usual 
or typical rotary mud circulated through the Well 
in the rotary method of well drilling. The body is 
an integral continuous or unbroken member en 
casing or surrounding the reinforcement O. The 
body f2 is tubular and is molded or vulcanized 
directly on to the reinforcement O. In ac 
cordance with the invention the body 2 is mold 
ed on the reinforcement O when its sections f3 
are connected by the pins 22 in the manner illus 
trated in Fig. 5 of the drawings. The resilient 
body 2 is proportioned so as to be shiftable on 
the part of the drilling string on which the pro 
tector is positioned and is comparatively thick SO 
as to project a substantial distance from the said 
part of the drilling string and effectively prevent 
adjacent metallic parts of the string from con 
tacting with the well casing or walls of the well 
bore. In the particular embodiment of the in 
vention illustrated in the drawings, the exterior 
25 of the body 2 is smooth and cylindrical, it 
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being understood that the body may be provided 
with any desirable or suitable form of external 
surface. The opposite ends of the body 2 may 
be flat and normal to the longitudinal axis of the 
protector and may be provided with bevelled an 
nular corner portions 26. 
In accordance with the broader aspects of the 

invention, the protector may be mounted on any 
part of the drilling string and may be rotatable 
and shiftable longitudinally on the string, or may 
be positioned between two shoulders or projecting 
parts so as to be held against longitudinal shift 
ing but be free to rotate or to remain stationary 
relative to the rotating string. It may be found 
desirable to provide, a plurality of the protectors 
on the drilling string spaced so as to effectively 
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prevent engagement of the projecting parts of 
the string with the casing or walls of the open 
well bore. Fig. 1 of the drawings illustrates the 
protector mounted on a connecting member or 
Sub 26. The Sub 26 is provided at its upper end 
with a socket portion or enlarged portion 2, pre 
senting at its lower end a downwardly facing 
shoulder 28 and provided at its upper end with a 
tapered socket 29 for receiving the screw thread 
ed pin 30 of a tool joint section 3. A socket por 
tion 32 is provided on the lower end of the sub 26 
and has a threaded socket 33 for receiving the 
threaded end portion of a length of drill pipe P. 
The upper end of the portion 32 presents an up 
wardly facing shoulder 34. The body 2 of the 
protector provided by the present invention Sur 
rounds the portion of the Sub 26 between the 
Spaced shoulders 28 and 34. In accordance with 
the particular application of the invention illus 
trated in Fig. 1, the body f2 is proportioned so that 
it may have little or no longitudinal movement on 
the Sub 26 having its opposite ends adjacent or in 
contact with the two shoulders 28 and 34. The 
body 2 may be freely rotatable on the Sub 26, 
that is, it may rotate relative to the Sub or may not 
rotate during rotation of the string. In accord 
ance with the invention, the body f2 is propor 
tioned so as to project outwardly beyond the por 
tions 2 and 32 of the sub and thus prevent en 
gagement of these parts with the wall of the Well 
bore. While we have illustrated the device 
mounted on a portion of the drilling string oper 
ating in an open part of the well, it is to be under 
stood that the protector may be positioned on a 
part of the string operating within the well cas 
lig. 

FigS. 2, 3, and 4 of the drawings illustrate the 
body f2 of the protector on a sub 35. The sub 35 
is provided at its upper end with a tapered screw 
threaded pin 36 adapted to be received by the 
Socket of a tool joint section and is provided at its 
lower end with a tapered threaded socket 3 for 
receiving the pin of a tool joint section. An an 
nular enlargement 38 is provided on the base of 
the pin 36 and presents a downwardly facing 
shoulder 39. The lower portion 40 of the sub 35 
is of enlarged diameter and its upper end presents 
an upwardly facing shoulder 4f. The sub 35 ill 
lustrated has a comparatively short upper en 
larged portion 38, The body 2 of the protector 
is mounted On the Sub 35 between the Spaced Op 
posing shoulders 39 and 4. The shoulders oper 
ate to prevent longitudinal shifting of the pro 
tector, it being understood that the protector may 
be proportioned so as to have limited longitudinal 
movement on the Sub if found desirable. The 
body 2 of the protector may be free to turn or 
rotate on the sub 35 or to remain stationary rela 
tive to the rotating Sub 35. The resilient pro 

3 
tector body 2 projects outwardly beyond the por 
tions 38 and 40 of the sub and prevents their con 
tact with the well casing or walls of the Well bore. 

Fig. 6 of the drawings illustrates a protector 
mounted on a length of drill pipe P. 
of the protector is freely rotatable and shiftable 
longitudinally on the drill pipe P'. The couplings 
43 on the opposite ends of the length of pipe P 
Operate to limit the longitudinal shifting of the 
body 2. 
distance from the drill pipe P, it positively pre 
vents engagement of the pipe and pipe couplings 
43 with the well casing or walls of the well. The 
protector in being of less specific gravity than the 
rotary mud is free to float upon the pipe P' to a 16 
position immediately below the upper coupling 
where it effectively prevents contact of the cou 
pling with the casing or wall of the well bore. In 
accordance with the usual practice the circulation 
fluid or rotary mud is circulated downwardly 20 
through the drilling string under pressure and dis 
charges into the well at the lower end of the 
string to flow upwardly through the well. The 
rotary mud flowing upwardly through the well 
aids in moving the buoyant protector upon the 25 
string and in maintaining it adjacent the lower 
end of a joint or coupling 43. 

In manufacturing or assembling the drill pipe 
protector provided by the invention, the two sec 
tions 3 of the reinforcement 0 are first assem- 30 
bled and connected together by means of the pins 
22. The body 2 of rubber composition, or the 
like, is then Vulcanized or molded directly on the 
sectional reinforcement O. After molding of the 
body 2 on the reinforcement, the pins 22 may 85 
be pulled or driven out of the openings 8. The 
heads 23 of the pins may project from the upper 
end of the body f2 while the lower end portions 
24 of the pins may project from the lower end 
of the body so that the pins are readily engageable 40 
for withdrawal or removal. In arranging or as 
Sembling the protector on the part of the drilling 
String, either One or both of the pins 22 are re 
moved to permit the body 2 to be stretched or 
expanded. When one or both of the pins 22 have 45 
been removed, the body 2 may be readily sprung 
Over a projection or coupling on the string. Fig. 
3 of the drawings illustrates the manner of pass 
ing or springing the body if Over the enlarged 
portion 38 of the sub 35. It will be apparent 50 
how removal of the pins 22 permits the resilient 
body f2 to be stretched or expanded adjacent the 
lines of connection of the two reinforcement sec 
tions 3. After the body f2 has been passed or 55 
sprung over the projection 38 or other projecting 
part its resiliency brings it back to its normal size 
So that the pin or pins 22 may be again passed 
or driven through the openings 8 to rigidly con 
nect the reinforcement Sections f3. In practice, 60 
where the shoulder or projecting part over which 
the body is to be sprung is comparatively short 
or comparatively small in diameter, it may be 
necessary to remove only one pin 22. Where one 
pin 22 is removed to allow spreading of the body 65 
over a projecting part, the body is free to expand 
or stretch at the disconnected edge portions of 
the sections 3 and the sections f3 are free to 
pivot somewhat about the remaining pin. 22. 
After the protector has been sprung into position. 70 
between two projecting parts of the string, for ex 
ample, between the two projecting portions 38 
and 40 of the sub 35, the removed pin or pins 22 
are again driven or passed through the openings 
f8 and the lower projecting portions 24 of the pins 5 

The body 2 5 

As the body f2 projects a Substantial 10. 
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may be bent over to positively prevent accidental 
displacement of the pins. 
The substantially rigid or unyielding assembly 

of the two rigidly connected reinforcement sec 
tions f3 effectively prevents spreading or expan 
sion of the body f2 so that the body cannot be 
come displaced from between the two projecting 
parts of the string. The reinforcement fo does 
not in any way interfere with the free movement 
of the protector, that is, it does not change the 
proportions of the body. 2, and does project from 
the body so as to engage parts of the string, well 
casing, or the well bore. The sections 3 of the 
reinforcement are entirely embedded or encased 
in the material forming the body f2 and are 
therefore not subjected to distortion or break 
age. The plurality of openings 4 and 5 in the 
Sections 3 become filled with the material form 
ing the body f2 when the body is molded on the 
reinforcement O so that the body is effectively 
bonded with the reinforcement and the portions 
of the body at the inner and outer sides of the 
Sections f3 are integrally connected. When it 
becomes desirable or necessary to remove the 
protector from the drilling string, the lower end 
portion 24 of one or both of the pins 22 may be 
straightened to permit the pin or pins to be driven 
out of the aligned openings 8. After removal 
of the pin or pins 22 the body 2 may be expanded 
or stretched so as to be sprung over the pro 
jecting part such as the part 38 and thus removed 
from the Sub or other part of the drilling string. 

Fig. 7 of the drawings illustrates a modified or 
alternative means a for locking together the 
vertical edge portions of the reinforcement sec 
tions 3. The projecting and meshing parts f T 
at the vertical edges of the sections are brought 
into mesh so that their openings 8 are in ver 
tical alignment. A pin 50 is provided to cooperate 
With or pass through each set or series of aligned 
openings 8. In accordance with the form of the 
invention illustrated in Fig. 7 of the drawings, 
the pin 50 cooperates with the meshing parts 7 
in a manner so that it cannot become displaced, 
thereby dependably locking the sections 3 to 
gether. The pin 50 is provided at one vertical 
edge with projecting parts or portions 51, and is 
provided at its opposite vertical edge with pro 
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jecting portions 52. . The projecting portions 5 
and 52 on the opposite vertical edges of the pin 
50 are offset or staggered so as to be out of trans 
verse or horizontal alignment. The projecting 
parts 5 and 52 are spaced and proportioned so as 
to be within the openings 18 of alternate portions 

7. The lower corners 53 of the parts 5 and 52 
are bevelled or inclined downwardly and inwardly. 
When the pin 50 is passed into the openings 

0 of the meshing parts 7, the projecting por 
tions 5 and 52 operate to lock the pin against 
displacement. The lower end portion of the pin 
C) that enters the opening 8 of the upper-most 
part 7 is free to pass through to the opening 8 
of tile next part fil. The lower corner of the 
lowermost projecting portion 52 then strikes the 
uppel' Outer edge of the opening 8 in the second 
portion T, causing the resilient material form 
ing the body 2 to yield or give. A suitable force 
(perates to bring about this yielding of the body 
2 So that the entering end of the pin passes 
through the opening 8 in the second portion f7. 
Upon the entering end of the pin passing into 
tle opening 8 in the third portion f7, the 
bevelled lower corner 53 of the lowermost pro 
jection 5 contacts with inner upper edge of 
the opening. 8 in the second portion f7 causing 
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yielding of the material of the body 2. From 
the above it will be apparent how the pin 50 may 
be driven through the openings 8 to the po 
sition illustrated in Fig. 7. After the pin 50 has 
been fully driven through the openings 8, the 
upper ends of the projecting parts 5 and 52 are 
adapted to engage the lower ends of the mesh 
ing parts 7 to positively prevent withdrawal of 
the pin. It is to be understood that pins 50 of 
the character illustrated in Fig. 7 of the draw 
ings are to be used to connect the sections 3 
when the protector is positioned on the drill pipe 
or drill String, and are not to be used when the 
Sections f3 are initially connected for molding 
of the body 2 on the reinforcement 0. The 
means illustrated in Fig. 7 is operable to de 
pendably, and positively lock the two reinforce- . 
ment Sections f3 together to positively maintain 
the body f2 in its proper position on the drilling 
String. 

Fig. 8 of the drawings illustrates a modifica 
tion of the invention in which the opposite sides 
of the reinforcement sections 3 are roughened 
Or provided With a plurality of projections or 
burrs 60. The projecting burrs 60 may be formed 
by punching or driving a suitable tool through 
the walls of the sections f3a which produces 
openings 6 in the sections. In accordance with 
the form of the invention illustrated in Fig. 8 of 
the drawings, the body 2 includes an outer 
tubular part 62 surrounding the sections 3a and 
an inner tubular part 63 within the Sections 3a. 
The two parts 62 and 63 of the body 2a are vul 
canized together on to the Sections 3a. The 
provision of the openings 6 permits the effective 
vulcanizing together of the two body parts 62 and 
63, and insures the proper bonding of the body 
parts 62 and 63 with the sections (38. The pro 
jections or burrs 60 at the openings 6 become 
embedded in the body parts 62 and 63 and thus 
aid in connecting the body parts with the metal 
lic reinforcing Sections 3. 
Having described only typical preferred forms 

of our invention we do not wish to be restricted 
or limited to the specific forms or applications 
herein set forth, but wish to reserve to ourselves 
any variations or modifications that may appear 
to those skilled in the art or fall within the Scop 
of the following claims. 
Having described our invention, we claim: 
1. A protective bearing device for use on a 

drilling string including, an unbroken annular 
body of resilient material adapted to surround a 
part of the string, a sectional reinforcement for 
the body, and means connccting the sections of 
the reinforcement to render the reinforcement 
Substantially rigid, thereby preventing springing 
of the body over a projection on the string. 

2. A protector for use on a drilling string hav 
ing Spaced projections, said protector including, 
an unbroken annular body of resilient material 
adapted to be sprung over one of said projections. 
to a position on the string between said projec 
tions, Substantially rigid sections embedded in 
the body and having adjacent ends unconnected 
during said springing of the body over the pro 
jection, and means for connecting said ends of 
the Sections to prevent subsequent expansion of 
the body. 

3. A protector for use on a drilling string hav 
ing Spaced projections, Said protector including, 
an unbroken annular body of resilient material 
adapted to be sprung over one of said projections 
to a position on the string between said pro 
jections, substantially rigid sections completely 
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embedded in the body and having adjacent ends 
relatively movable during said springing of the 
body over said projection, and means for rigidly 
connecting said ends of the sections to prevent 
Subsequent radial expansion of the body. 

4. A well drilling string having longitudinally 
Spaced projecting parts, a resilient continuous 
annular body adapted to be sprung over one of 
Said parts to a position. On the string between said 
parts, and means in the body for preventing ra 
dial expansion of the body after it has been po 
sitioned between said parts. 

5. A well drilling string having longitudinally 
spaced projecting parts, a resilient continuous 
annular body adapted to be sprung Over One of 
Said parts to a position. On the string between Said 
parts, and means in the body for preventing ra 
dial expansion of the body after it has been posi 
tioned between said parts, said means including, 
substantially rigid members embedded in the 
body, and means for connecting said members to 
form an annular rigid assembly. 

6. A protector for use on a string of equipment 
operating in a well and having longitudinally 
spaced projecting parts, said protectCr including, 
a resilient continuous annular body adapted to be 
Spirung over one of said parts to a position on 
the string between said parts, and means for pre 
venting displacement of the body from between 
said pats including substantially rigid members 
reinforcing the body, and renovable eiernents for 
rigidly connecting said members whereby the 
members form an annular assembly preventing 
radial expansion of the body. 

7. A protector for use on a string of equipment 
operating in a well and having longitudinally 
Spaced projecting parts, said protector including, 
a resilient unbroken annular body adapted to be 
sprung over one of said parts to a position on the 
string b2tween said parts, and means for pre 
venting displacement of the body from between 
said parts including, substantially rigid arcuate 
members associated with the body, projections on 
the longitudinal edges of the members, and ele 
ments for cooperating with the projections on 
adjacent edges of the members to rigidly connect 
the members to form a rigid annular assembly. 

8. A protector for use on a string of equip 
ment operating in a well and having longitudi 
nally spaced projecting parts, Said protector in 
cluding, a resilient unbroken annular body 
adapted to be sprung over One of said parts to a 
pCsition. On the String between Said parts, and 
means for preventing displacement of the body 
from between said parts including substantially 
rigid members molded in the body, projecting 
portions on the vertical edges of the members 
having vertical openings, and pins adapted to be 
passed through the Openings of Said portions on 
adjacent edges of the members to rigidly connect 
the members. 

9. A protector for use on a string of equipment 
operating in a well and having longitudinally 
spaced projecting parts, said protector including, 
a resilient unbroken annular body adapted to be 
sprung over one of said parts to a position on the 
string between said parts, and means for pre 
venting displacement of the body from between 
said parts including, substantially rigid members 
molded in the body, projecting portions on the 

vertical edges of the members having vertical 
openings, said portions on adjacent edges of the 
member meshing one between the other, pins 
adapted to be passed through the opening of the 
meshing portions to rigidly connect the members, 
and means for locking the pins in position. 

10. A protector for use on a string of equip 
ment operating in a well and having longitudi 
nally Spaced projecting parts, said protector in 
cluding, a resilient continuous annular body 
adapted to be sprung over one of said parts to a 
position on the string between said parts, a sec 
tional annular reinforcement for the body and 
means for connecting the sections of the rein 
forcement after positioning of the body between 
said parts to prevent radial expansion of the 
body. - 

11. A protector for use on a string of equipment 
Operating in a well and having longitudinally 
Spaced projecting parts, said protector including, 
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a resilient continuous annular body adapted to 
be sprung over one of said parts to a position on 
the String between said parts, a sectional rein 
forcement embedded in the body, the sections of 
the reinforcement being rigid and substantially 
Semi-circular in horizontal cross section, and 
means for connecting the adjacent edge portions 
of said sections to prevent radial expansion of 
the body and displacement of the body from be 
tWeen said parts. 

12. A well drilling string having longitudinally 
Spaced projecting parts, a resilient continuous an 
nular body adapted to be sprung over one of said 
parts to a position. On the string between said 
parts, and means in the body for preventing.ra 
dial expansion of the body after it has been po 
sitioned between said parts, said body being ro 
tatable relative to the string. 

13. A protector for use on a string of equip 
ment operating in a well and having longitudi 
nally spaced projecting parts, said protector in 
cluding, a resilient annular body adapted to be 
Sprung Over One of Said parts to a position on the 
string between said parts, and means for prevent 
ing displacement of the body from between said 
parts including substantially rigid members 
molded in the body, projecting portions on the 
vertical edges of the members having vertical 
openings, said portions on adjacent edges of the 
member meshing one between the other, pins 
adapted to be passed through the openings of 
the meshing portions to rigidly connect the 
members, and means for locking the pins in po 
sition, the last mentioned means including 
shoulders on the pins cooperating with Said 
meshing portions and holding the pins against 
longitudinal movement. 

14. A protector for use on a string of equip 
ment having spaced projections including a con 
tinuous annular body of resilient material pre 
senting an unbroken circumferential Surface, the 
body being adapted to be sprung over a projection 
to a position on the string between two projec 
tions, and means for preventing radial expansion 
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of the body after it has been positioned between 65 
projections. 

CHARLES K, HOLT. 
IRA. B. MARSHI. 
JOHN B. MERRITT. 

70 


