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ABSTRACT OF THE DISCLOSURE 

A bumper-sub, having an upper sleeve and a lower 
sleeve, the lower sleeve telescoping within the upper 
sleeve, and means for preventing relative rotation of the 
upper and lower sleeves, is provided with an outer sleeve 
larger in diameter than the upper and lower sleeves and 
substantially longer than the upper and lower sleeves. 
The outer sleeve is positioned to surround the upper and 
lower sleeves and is connected at its upper end to the 
upper end of the upper sleeve. 

The vertical motion of a ?oating oil rig drilling ship 
due to wave action made it desirable to utilize an ex 
tendable ioint to maintain the position of the drill bit 
while preventing the breaking of the drill string. A suita 
ble extendable joint for this purpose is the device called 
a bumper sub. The bumper sub has an upper sleeve with 
the same outside diameter as the drill string tubing and 
a lower sleeve of reduced diameter which telescopes 
within the upper sleeve. When the lower sleeve is at 
least partially extended, it forms a weak link in the drill 
string due to its reduced diameter. This weakness can 
become critical in drilling the initial large diameter hole 
where the bumper sub has no support against lateral 
bending. Under these circumstances the occurrence of a 
suf?cient lateral force can bend or even ‘break the lower 
sleeve. In addition, the design of some bumper subs per 
mits abrasive material to enter the sub when in an ex 
tended position. Also, the bumpersubs can be jammed 
by unconsolidated rock or other material ‘becoming 
wedged in the open joint. 

10 

15 

20 

25 

35 

40 

Accordingly, it is an object of the invention to protect . 
an extendable joint against lateral bending. It is an object 
of the invention to provide a protecting sleeve for a 
bumper sub. ‘An object of the invention is to minimize 
entry of abrasive material into an extendable joint. An 
other object of the invention is to prevent rock or other 
material from being wedged in an open joint of a bumper 
sub. 

Other objects, aspects and advantages of the invention 
will be apparent from a study of the speci?cation, the 
drawings and the appended claims to the invention. 

It has been discovered that the foregoing objects can 
be achieved and the disadvantages of the prior system 
avoided by utilizing an outer sleeve which is longer than 
the upper sleeve, the outer sleeve being of larger diameter 
to encompass the bumper sub and being attached to the 
upper end of the bumper sub. Where a plurality of 
bumper subs is utilized, the outer sleeve is longer than 
the series of bumper subs in the fully extended position so 
that the exposed lower sleeves are completely within the 
outer sleeve. 

In the drawings, FIGURE 1 is an elevation view, partly 
in cross section of a bumper sub provided with an outer 
protective sleeve in accordance with the invention, the 
bumper sub ‘being partially extended, and FIGURE 2 is 
an elevation view, partly in cross section of the device of 
FIGURE 1 with the bumper sub fully extended. 

Referring now to the drawings in detail, the protected 
bumper sub 11 is connected between two sections of 
drill pipe 12 and 13. The bumper sub has an upper sleeve 
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14 provided with a top end screw socket 15, adapted for 
threaded engagement with the male screw plug 16 on 
the bottom end of adapter sub 17. Similarly, adapter sub 
17 is provided with a topend screw socket 18, adapted for 
threaded engagement with the male screw plug 19v on 
the bottom end of drill pipe 12. Adapter sub 17 is pro 
vided with an axial passageway 21 to connect the in 
terior of drill pipe 12 to the interior of upper sleeve 14. 
A bottom-end bushing 22 is screwed into the lower end 
of the bore of upper sleeve 14. Bushing 22 has a smaller 
internal diameter than the upper sleeve, thereby present 
ing a bumping shoulder 23. 
The outer diameter of lower sleeve 24 is smaller than 

the internal diameter of upper sleeve 14, permitting lower 
sleeve 24 to telescope within upper sleeve 14. Lower 
sleeve 24 is provided with a plurality of longitudinal key 
ways 25 in the exterior surface thereof. Bushing 22 is 
provided with a corresponding plurality of feathers, or 
keys, 26 which extend into the keyways 25. The keys 26 
in keyways 25 permit the lower sleeve 24 to reciprocate 
axially with respect to upper sleeve 14, but prevent rela 
tive rotation of the upper and lower sleeves. 
The lower end of lower sleeve 24 is provided with a 

section 27 of increased diameter, preferably the same ex 
ternal diameter as the drill pipe 13 and the upper sleeve 
14. Section 27 is provided with a male screw plug 28 on 
the bottom end thereof adapted for threaded engagement 
with the top end screw socket 29 of drill pipe 13. Section 
27 has an axial passageway 31 therethrough for com 
munication between the interior of drill pipe 13 through 
the interior of sleeves 14 and 24 and adapter sub 17 to 
the interior of drill pipe 12. 

In accordance with the invention, adapter sub has a 
section 32 of enlarged diameter having screw threads on 
the exterior thereof. An outer protective sleeve 33, hav~ 
ing an internal diameter greater than the maximum ex 
ternal diameter of the bumper sub, is internally threaded 
at its upper end for threaded engagement with section 
32. The sleeve 33 has a length su?icient to extend below 
section 27 in the fully extended position for the bumper 
sub, as illustrated in FIGURE 2. For convenience, the 
lower portion of sleeve 33 has been omitted in FIGURE 
1. Where two or more bumper subs are connected to 
gether to increase the extension range, sleeve 33 is of 
su?icient length to extend below the section 27 of the 
lowest bumper sub. As the external diameters of sec 
tion 27, sleeve 14 is less than the internal diameter of 
protective sleeve 33, the lower sleeve 24 (and entire 
bumper subs, if more than one is utilized) can reciprocate 
within‘ sleeve 33. The difference between the external 
diameter of the bumper sub and the internal diameter 
of the protective sleeve is suf?ciently small to provide the 
desired protection against bending of the small diameter 
lower sleeve 24 during lateral forces. Generally, this 
difference will be less than two inches and preferably will 
be in the range of about 1/16 inch to about 1/2 inch. 

Sleeve 33 prevents loose rock in the borehole from en 
tering the keyways 25 and jamming the bumper sub, thus 
preventing reciprocation. Similarly, sleeve 33 prevents any 
larger rocks in the borehole from engaging the lower 
shoulder of section 22 or the upper shoulder of section 
27 and snagging or pinning the bumper sub in the bore 
hole. The securement of casing 33 at its upper end to 
adapter sub 17 reduces the contact of abrasive material 
in the borehole ?uid with the sliding surfaces of the upper 
and lower sleeves. 
The following example is presented in further illustra 

tion of the invention, but should not be construed to un 
duly limit the invention. In one particular application, the 
upper end of adapter sub 17 had an external diameter of 
7% inches, which was the same as that of drill pipes 12 
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and 13, upper sleeve 14 and section 27. The section 32 of 
adapter sub 17 was threaded to receive a metal sleeve 
33 having an internal diameter of 7.92 inches and an ex 
ternal diameter of 8% inches. The bumper sub, from tip 
to tip, excluding the adapter sub, had a length of approxi 
mately 11 feet 6 inches in the fully closed, or retracted, 
position and a length of approximately 16 feet 6 inches in 
the fully elongated position. The outer sleeve 33 had a 
length in excess of 20 feet below the bottom of the adapter 
sub. 

While the invention has been described in terms of 
upper sleeve 14 being the outer sleeve and lower sleeve 24 
as being the inner sleeve, this can be reversed. While the 
invention has been described in terms of a speci?c bumper 
sub, other types of bumper subs and other extendable 
joints can be employed. 

I claim: 
1. Apparatus comprising an elongated extendable joint 

having an upper end, a lower end, and a ?uid passageway 
along the longitudinal axis thereof, and having a fully 
elongated position and a retracted position; said extend 
able joint comprising an outer sleeve and an inner sleeve; 
said inner sleeve being telescopable within said outer 
sleeve from said fully elongated position to said retracted 
position; means for limiting the extension of said ex 
tendable joint; and a protective sleeve surrounding said 
extendable joint and connected at one end thereof to one 
of said upper and lower ends, the internal diameter of 
said protective ‘sleeve being greater than the maximum 
outer diameter of said extendable joint; said protective 
sleeve having a length greater than the combined length 
of said outer sleeve and said inner sleeve when said inner 
sleeve is extended to said fully elongated position and 
positioned to extend beyond the upper and lower ends of 
said combined length of said outer sleeve and said inner 
sleeve when said inner sleeve is extended to said fully 
elongated position, to thereby protect said extendable joint 
against lateral bending forces. 

2. Apparatus in accordance with claim 1 wherein said 
extendable joint is a bumper sub. 

3. Apparatus in accordance with claim 1 wherein said 
outer sleeve is connected at its upper end to the bottom 
end' of an adapter sub and said protective sleeve is con 
nected at its upper end to the bottom end of an adapter 
sub and said protective sleeve is connected at its upper end 
to said adapter sub to form the connection of said one end 
of said protective sleeve to said one of said upper and 
lower ends of said extendable joint. 

15 

20 

25 

30 

35 

40 

45 

4 
4. Apparatus in accordance with claim 3 further com 

prising a drill string tubing connected at its lower end to 
the top end of said adapter sub, and conduit means con 
nected to the lower end of said inner sleeve, said conduit 
means having an external diameter greater than the exter 
nal diameter of said inner sleeve and less than the inter 
nal diameter of said protective sleeve. 

5. Apparatus in accordance with claim 3 further com 
prising means for preventing relative rotation of said 
inner and outer sleeves. 

6. Apparatus comprising an elongated extendable joint 
having an upper end, a lower end, and a ?uid passageway 
along the longitudinal axis thereof, and having a fully 
elongated position and a retracted position; means for 
limiting the extension of said extendable joint; said ex 
tendable joint comprising an outer sleeve and an inner 
sleeve; said inner sleeve being telescopable within said 
outer sleeve from said fully elongated position to said re 
tracted position; said outer sleeve being connected at its 
upper end to the bottom end of an adapter sub; means di 
rectly engaging said inner and outer sleeves for preventing 
relative rotation of said inner and outer sleeves; and a 
protective sleeve surrounding said extendable joint and 
connected at its upper end to said adapter sub, the inter 
nal diameter of said protective sleeve being substantially 
constant throughout and being greater than the maximum 
outer diameter of said extendable joint; said protective 
sleeve having a length greater than the length of said inner 
and outer sleeves and completely overlapping said inner 
and outer sleeves when said extendable joint is in said 
fully elongated position, to thereby protect said extend 
able joint against lateral bending forces. 
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