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25,485
WEIGHTED DRILL COLLAR
Howardé €. Humplirey, Likoriy, Tex,, assiznsr to

Inc., Mew York, WY, a corporation of Tcly e
Criginzl No. 2,958,512, dated Nov. 1, 1860, Her. No.

647,524, Nev. 21, 1937, Applicativn for reissue
Sept. 13, 1951, Ser. No. 139,318
3 Claims. (CL 189—26)

Matter enclosed in heavy brackets [ J appears in the
original patont but forms no part of this r e spogiii-
cation; matter printed in italics indicates the adéitions
mads by reissue.

This invention relates generally to well drilling and
specifically is concerned with an improvement in drilling
tools.

In rotary drilling, the bit is rotated, with weight be-
ing applied to it in order to obtain effective cutting. As
the well bore increases in depth, lengths of drill pipe,
each 30 fect long are added to form the drill stem.
Through this drill pipe, drilling fluid is provided to the
bottem of the well bore, where the bit cuttings are picked
up and brought to the surlnce.

Frequently, these cuttings and cther detritus form such
a compact mass that the drilling fluid is unnble to carry
the matter away, the drill stem becomes wedged in the
well bore and is unable to rotate the bit for further drill-
ing. When such an incident occurs, as much as possible
of the drill stem is salvaged by unscrewing individual
lengths of the drill pipe and the remainder of the drill
stem is abandoned.

This is zn expensive preposition since the drill stem
adjacent the bit comprises the drill collar, which is dis-
tinct from the drill pipe. This collar is essentisl to drill-
ing operations because it functions through its weight
and rigidity to keep the hole straight. It keeps weight
on the bit without compression on the drill pipe and
thereby aids in avoiding hole deviation.

The drill pipe, on the other hand, transmits torque,
circulates mud, and is relatively too flexible {o contribute
much weight at the bottom of the drill hole without bend-
ing.

Conventional drill collars are made of solid steel biilets
to obtain the necessary weight, with tire center machined
cut to the desired inside dizmeter. A costly limitation
is associated with this method of construction because
the cutside diameters are large enocugh to prevent ade-
quate “washing over” in those cases where the collars

ccome stuck,

These collars are commonly 30 feet in length, with
from 1 to 20 of them joired together for drifling a single
well.  Fach length ranaes ia cost from $500 to $1,000
or more so that it is expensive when all the drill collars
have to be abandoncd when stuck. The conventional
drill coliar ranges in inside diameter from 1'2" to 4
and outside diameter from 444" to 8147,

Accerdingly, it is an object of the invention to provide
an improved dritl collar which has a lesser outer diameter
and yet is substantially as heavy as those of conventional
construction,

It is another cbiect of the invention to provide an im-
proved drili collar which is simple and inexpensive to
manufacture.

Still another object of invention is to provide an im-
proved drill collar which is more susceptible to salvage
and recovery operations.

These and other objects, advantages and features of the

ing description of the invention and by reference to the
accompanying drawing wherein:
FIG. 1 13 a partial disgrammatic vertical section of a
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typical prior art bore hole indicating how the present
invention would be applied; and

FIG, 2 is a cross section of my improved drill collar.

In accordance with the illustrated embodiment of my
invention, there is shown a composite structure in which
an alloy having a specific gravity greater than conven-
tionsl stecl is used to provide the required weight in a
drill collar.

Referring to FIG, 1, a typical prior art bore hole ex-
tending into the earth is disclosed at 18, in which the
drilling means are shown as comprising a string of drill
pipe 11, connected to the drill collar 12, to the lower end
of which is secured a rotary drill bit 13, which, upen rota-
tion of the drilling mecans, preduces the bore hole. As
the drilling progresses, cuttings and other chips 14, re-
moved by the bit 13, are carried to the surface and de-
posited in a manner well known and so not illustrated
here.

FIG. 2 discloses the composite drill collar 28, as com-
prising tool joints cr threaded end scctions, with the sec-
tion havieg the external threaded pin Esectiond P at 21
and the rection having the internal threaded socket Tsec-
tion® § at 22. Standard size drill pipes, shown at 23 and
24, respectively form the inner ind outer walls of the drill
collar, and are fastened to the end sections, either by
screw threading and/or welding, e.g., as between section
22 and pipe 23, thereby defining an annular chamber.
The annular chamber is Ethen] filled with lead or lead
alloy 25 prior to final fastening. The fastening is shown
by the threcded conncctions at 21a and 21b between the
tool joint 21 and the pipes 23 and 24 and by the outside
weld at 24a, and by the threaded connection between tool
joint 22 and pipe 24 at 22a and by the outside weld at
24b.

The drill collar can be fabricated to any dimension for
use in drilling, and nsually s bused on standard size drill
pine. Thus, when such a compaosite drill collar, wusing
standard size drill pipe, is artached to a drill string of
drill pipe having the seme ocuter diametral dimension as
the compasite drill collar, then the drill string would have
a uniform outer diametral dimension. (See FIG. 2))
When a 7 inch outside diameter pipe is used with a 24
inch drill pipe centered internally, with both joined to 7
inch tcol joints or end sections and the annulus thus
formed fillad with a lead alloy, the following comparison
of dimensions and weights of drill collars illustrates the
advantages to be gained:

Conven- [ Tmprovitd
Tt Drill
il Collur
Collar
Ontside Diameter, inches . ... ... T3 7
Wot, with 2" 1D noaneds oL L_o.o oo el 4, G0

With the use of a conventional 737 dril! collar for
drilling 2 878’ bore hole, the clearance on each side of the
drill collar is 1344”". In the event the driil collar becomes
stuck, this small clearance to get over the drill collar TitR
with a rotary shoe and wash pipe in order to “wash over”
and clear away the wedged detritus befween the drill col-
lar and the bore hole is such that more failures to com-
plete the “wash over” than successes result.

With the improved drill collar, having an outside di-
ameter of 7"/, the clearance on each side is 174", which
is enough to permit the rotary shce and wash pipe to
“wash over” it and clear out the detritus.

The weights and strengths of materials used are also
advantageous. Steel specific gravities fall in the approx-
imate range of 6.2 and lower, while lead and lead alloys
£all in the range of 9.4 to 11.3. ASTM Grade 19 lead-
base Babbitt has a tensiie sirength of 10,000 p.s.i. as com-
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pared to the tensile strength of 1,500 p.s.i. for cast lead,
This particular Bablitt contains about 5% tin, 99 anti-
mony and 4% lead. A comparative lead alloy with 10%
antimony hus a tensile strength of 8,000 p.s.i,

Thus, there has been disclosed and described a novel
and improved drill collar whichL,3 is adapted to be at-
tached to the drill string of drill pipe having the same
outer diametrel dimension, and when cempared with the
conventional drill collar, is relatively easy to salvage, is
less costly to fabricate, and has greater weight with small-
er outside diameter.

Obviously, EmanyJ other modifications and variations
of the invention[,} as hereinbefore set forthf, ¥ may be
made without departing from the spirit and scope thereof,
and therefore only such limitations should be imposed as
are indicated in the appended claims.

I claim:

1. A drill collar of composite construction compris-
ing threaded end sections and inner and outer pipe mem-
bers joined thereto in concentrically spsced relationship
to each other thereby defining an annular chamber there-
with, said pipe members being equal to and not greater
than standard size drill pipe with conventional diametral
dimensions, said drill collar being adapted to be attached
to a drill string having the same outer diametral dimen-
sion, each of said threaded end sections having the same
outer diametral dimension as the outer pipe member and
having an axial passapeway with the same inner diametral
dimension as that of the inner pipe member, and a metal-
lic material completely occupying said annular chamber
and having a higher specific gravity than said pipe mem-
bers and soid end sections Tand with comparable tensile
strength} to provide a drill collar of substantially the
same or greater weight and of lesser outer diametral Edi-
mensions} dimension in comparison with a conventional
integral drill collar, said metallic material comprising an
alloy of lead having a specific gravity ranging from 9.4
to 11.3.
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2. A drill collar in accordance with cluim 1, wherein
said end sections and said outer pipe member are thread-
ed for fastening to each other, and wherein @ weld at the
exposed end of each of the screw joints hefween said end
sections and said outer pipe member prevents unscrewing.

3. A drill collar of composite construction comprising
end sections and fnner and outer pipe members joined
thereto in concentrically spaced relationship to each other
thereby defining an annular chamber therewith, said drill
collar being adapted 1o be attached to a drill string hav-
ing the same outer diametrdl dimension, each of said end
sections having the same outer diametral dimension as
the outer pipe member and having a passcgeway in co-
axial communication with the inner pipe member, and a
metallic material completely occupying said anmular cham-
ber and having a higher specific gravity than said pipe
members and said end sections to provide a drill collar
of substaniially the same or grecter weight ond of fesser
outer dinmetral dimension in comparison with o« conven-
tional integral dirill cotlar, said metailic material being se-
lected from the group consisting of lead and an alloy of
lead having a specific gravity runging from 9.4 to 11.3.
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