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

in rotary driling, 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 pip2, 
each 30 fect long are added to form the drill stem. 
Through this drill pipe, drilling fluid is provided to the 
bottom of the well bore, where the bit cuttings are picked 
up aid brought to the surface. 

Frequently, these cuttings and other detritis form Such 
a compact mass that the driling fluid is unible 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 drii stem is salvaged by unscrewing individual 
lengths of the drill pipe and the remainder of the drill 
stem is abandoned. 

This is an expensive proposition since the drill stem 
adjaccit the bit comprises the drill collar, which is dis 
tinct from the drill pipe. This collar is essential to drii 
ing operations because it functions through its weigit 
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, iransmits torque, 

circulates mud, and is relatively too flexible to contribute 
much weight at the bottom of the drill hole without bend 
ing. 

Conventional drill collars are made of solid Steel bitlets 
to obtain the necessary weight, with the center machined 
out to the desired inside diarieter. A costly limitation 
is associated with this method of construction because 
the outside diameters are arge enough to prey ent ade 
quate “washing over' in those cases where the collars 
ecome stuck, 
These collars are commonly 30 feet in length, with 

from 1 to 20 of them joined together for driiling a single 
well. Each length raises in cost from $500 to $1,000 
or more So that it is cxpensive when a the drill collars 
have to be abandonci when stuck. The conventional 
drill collar ranges in inside diameter from 1/3' to 4' 
and outside diameter front 44' to 84*. 

Accordingly, it is an object of the invention to provide 
an improved dirii coliar which has a lesser outer diameter 
and yet is substantially as heavy as those of conventional 
construction. 

it is another cbject of the invention to provide an in 
proved drill coliar which is simple aid inexpensive to 
manufacture. 

Still another object of invention is to provide an in 
proved drill coliar which is more Sli Sceptible to Salvage 
and recovery operations. 

These and other objects, advantages and features of the 
prSeeint invention will become apparent from lic follow 
ing description cf the invention and by reference to the 
accompanying drawing wherein: 

F.G. 1 is a partial diagranajatic 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 
tional steel 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 10, in which the 
drilling means are shown as comprising a string of drill 
pipe 1, connected to the drill collar 12, to the lower end 
of which is secured a rotary drill bit 13, which, upon rota 
tion of the drilling means, produces the bore hole. As 
the drilling progresses, cuttings and other chips 4, re 
moved by the bit 13, are carried to the surface and de 
posited in a manner well known and so riot illustrated 
here. 

FIG. 2 discloses the composite drill collar 20, as com 
prising tool joints or threaded end sections, with the Sec 
fict laying fire external threaded pin section P at 21 
and the section having the internal threaded socket Sec 
tion S at 22. Standard size drill pipes, shown at 23 and 
24, respectively form the inner ind outer walls of the drill 
collar, and are fastcried 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 then filed with lead or lead 
alloy 25 prior to final fastelling. The fastening is shown 
by tie thre?ided conicctions rat 21 a child 2 1 h bet scen the 
tool joint 21 and the pipes 23 and 24 and by the outside 
weld at 24a, and by the threaded connection bet steen tool 
joint 22 and pipe 24 at 22a and ly tie oittside weia at 
24. 
The drill collar can be fabricated to any dimension for 

use in drilling, and itsisally is bascod on Standard size drill 
pipe. This, when sitch a coin posite drill collar, using 
standard site drill pipe, is attached to a drill String of 
drili pipe having the same atter diametral dimension as 
the coil posite drill collar, then the drill string would ha'e 
a triiforn, oitter dinnetral dimension. (See FIG. 2.) 
When a 7 inch outside diameter pipe is used with a 2/2 
inch dri pipe centered internally, with both joined to 7 
inch tool joints cr end sections and the annulus thus 
formed filed with a lead alloy, the following comparison 
of dimensions and weights of drill collars illustrates the 
advantages to be gained: 
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With the use of a corvetional 74, ' drill collar for 
drilling a 97's ' bore hole, the clearance on each side of the 
drill collar is 14. In the event the driil collar becomes 
stuck, this small clearance to get over tie drill collar it 
with a rotary shoe and wash pipe in order to “wash over' 
and clear away the wedged detritus between the drill co 
lar and the hore hole is such that more failures to con 
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 17', which 
is enough to permit the rotary shoe and wash pipe to 
"wash over' it and clear out the detritus. 
The weights and strengths of raterials used are also 

advantageous. Steel specific gravities fall in the approx 
in afe range of 8.2 and lower, while lead all lead alloys 
fail in the range of 9.4 to 11.3. ASTM Grade 19 lead 
base Babbitt has a tensiie strength of 10,000 p.s. i. as corn 
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pared to the tensile stfingth of 1,500 p.s. i. for cast lead. 
This particular Babbitt contains about 5% tin, 9% anti 
nony and 86% tead. A conparative lead alloy with 10% 
antimony has a tensile strength of 8,000 p.s. i. 

Thus, there has been disclosed and described a novel 
and improved drill collar which is adapted to be at 
tached to the drill string of drill pipe having the sanie 
outer diairetral diniension, and when compared 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, many other rinodifications and variations 
of the invention, as hereinbefore set forth, 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 sign:ced relationship 
to each other thereby defining an annar 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 pine member and 
having an axial passageway 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 said end sections and with comparable tensile 
strength to provide a drill collar of substantially the 
same or greater weight and of lesser outer diametral di 
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 wiii. Clairin , vicfc.in 

Said end sections and said outer pipe hien her are thread 
ed for fasteinig to each other, and 'herein a Weid at the 
exposed chid of each of the screw joints het 'een said end 
sections and said oliter pipe incipler prevents it is crevi'iing. 

3. A drill collar of composite construction comprising 
end sections and inner and oitter pipe menilers joined 
thereto in concentrically spaced relationship to each other 
tlier'ehy defining an annular chamber there 'iti, Said drill 
collar being adapted to be attached to a drill string hay 
ing the same outer diametral dimension, each of said end 
sections having the same outer diameiral diniension as 
the Otter pipe in ember and having a passagent'ay in co 
axial communication with the inner pipe member, and a 
netallic material completely occupying Said a litular citan 
iser and having a higher specific gravity that said pipe 
members and said end sections to provide a cirii collar 
of Sibstantially the same or greater weight and of lesser 
oitter dia.nietral dinicnsion in comparison with a conven 
tional integral drill collar, said inetasilic paterial heig sc 
lected from the group consisting of lead at a gilioy of 
lead having a specific gravity ranging from 9.4 to 11.3. 
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