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This invention relates to couplings and it will 
be found particularly useful in rotary deep well 
drill stems, - 
The conventional rotary drill stem includes a 

number of drill pipe sections connected end to 
end, and a drill collar connected to the lowermost 
pipe Section. The drill bit is connected to the 
lower end of the drill collar. And at times a plu 
rality of drill collars are interposed between the 
lowermost pipe section and the drill bit. 
A drill collar is a relatively heavy, rigid, tubu 

lar member provided with threaded pin and box 
connections whereby it may be connected to the 
bit and to the lowermost pipe section of the drill 
stem. Or a plurality of drill collars may be there 
by connected together. And when the drill stem 
is rotated in the usual drilling operations, this 
results in a bending load on the pins, and the 
reversal of stresses fatigues and at times breaks 
the pins. 
This invention has for One of its specific objects 

the provision of a new and improved coupling 
which may be used to connect a plurality of drill 
collars to each other, a drill collar to the lower 
most pipe section of the drill-stem, or a drill col 
lar to the drill bit, the coupling being relatively 
flexible to prevent objectionable reversal of 
stresses in the said pin and box connections and 
thereby prevent failures thereof. 
Another specific object of the invention is to 

provide a coupling which is relatively flexible and 
is so constructed as to prevent the concentration 
of stresses in the coupling itself. 
A further specific object of this invention is to 

provide a coupling embodying wear resisting ele 
ments which may be readily replaced when WOrn. 
The invention also has for its object the provi 

sion in a drill collar, or other drill stem member, 
of a body of heat treated material, an element 
of wear resisting material, and means to Support 
the element on the body and to reduce the trans 
fer of heat from the element to the body, So that 
the heat treated structure of the body will be pro 
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tected from substantial injury when heat is ap 
plied to the element. 
Other objects of the invention will hereinafter 

appear. 
The preferred embodiments of the invention are 

illustrated in the accompanying drawings where 
in Fig. 1 is an elevation illustrating one embodi 
ment of the invention in an assembly in the Well. 

Fig. 2 is an enlarged view of the coupling in 
cluded in the assembly of Fig. 1: . 

Fig. 3 is a fragmentary detailed view. illustrat 
ing the flanges and wear resisting rings on the 
coupling shown by Fig. 2; and 
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2 
Fig. 4 is a fragmentary detailed view of another 

embodiment of the flange and wear resisting ring 
construction. 

Fig. 5 is a fragmentary detailed view of another 
embodiment in which hard metal is welded to the 
periphery of the flange to provide a wear resist 
ing Surface. 

Referring to Fig. 1 the well bore is indicated 
at , drill collars at 2 and 3 and the bit at 4. The 
new and improved couplings provided by this 
invention are indicated by the numerals 5 and 6. 
The coupling 5 may be connected to another drill 
collar or to the usual drill stem (not shown). It 
will be noted that the collar 2 has a threaded pin 
2d shown in dotted lines and a threaded box 
shown in dotted lines at 2b, and that the collar 
3 has a corresponding pin and box 3a and 3b. 

It has been customary to screw the pin 3a of 
the collar 3 into the box 25 of the collar 2, and 
the pin 3a has been frequently broken by the 
resulting bending load, and reversal of stresses 
during drilling operations. In the embodiment 
of this invention shown by Fig. 1, the new and 
improved coupling 6 which is relatively flexible 
is connected between the drill collars 2 and 3 
which are relatively rigid. Another flexible cou 
pling 5 is connected between the drill collar 2 
and another drill collar or the usual drill stem 
(not shown). It will be understood that the 
flexible coupling may be used to connect the 
drill stem (not shown) to the bit 4, or to con 
nect the collar 3 to the bit 4. Warious other de 
sirable assemblies to meet various conditions 
encountered will be apparent to those skilled in 
the art. 

Referring now to Fig. 2 which is an enlarged 
View of the coupling, the numeral 6 indicates the 
body of the coupling having a threaded pin 6a 
and a threaded box 6b Which constitute the con 
necting means on the ends of the body, and a 
reduced section 6c therebetween. Upon the re 
duced section are a plurality of axially spaced 
annular fianges 6d the outside diameter of 
Which is slightly greater than the outside diam 
eter of the body S, and the construction of which 
is more fully set forth in Fig. 3. Referring to 
Fig. 3, the reduced Section is indicated at Sc and 
the annular flange at 6d. The upper surface of 
the flange 6d has an annular groove 6e therein 
adjacent the reduced section 6c and the lower 
Surfa.Ce of the flange has an annular groove 6f 
therein adjacent the reduced section 6G, the walls 
of these grooves being rounded as shown. On 
the periphery of the flange 6d is a ring of hard 
Surfacing material 6g such as tungsten carbide 
which is applied with the usual torch. The pur 
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pose of the hard surfacing material 6g is to re 
Sist Wear Of the flanges 6d. AS above Stated, 
the reduced Section 6c is flexible and When it 
flexes the rings 6g will bear against the Wall of 
the drill hole (Fig. 1) and reduce the Wear on 
that part of the drill stem. The cutting of the 
grooves 6e and if in the fiainges di Will leave 
only a relatively Small web, and this Will reduce 
the transfer of the heat of the torch (used in 
applying the hard surfacing 6g) to the reduced 
section (c. This is important in this embodi 
ment because the reduced section c Will be heat 
treated before the hard Surfacing naaterial g is 
applied and the relatively Saall web just referred 
to Will not transfer sufficient heat to the Section 
6c to destroy the structure of the steel produced 
by the heat treatment thereof. And as above 
Stated, the Walls of the grooves ie and if are 
rounded to prevent the concentration of Stresses 
in the coupling itself and consequent failure 
thereof. In this connection the radis betwee. 
the Web and the reduced section Sc imay be made 
relatively age. When the hard Surfacing na 
terial ig has been worn away it use, a new cou 
pling may be substituted for the WOIn coupling 
and the Worn coupling may then be repaired in 
the field by the addition Of har Li SUIfæCing Nia 
terial without danger of damaging the heat 
treated inner section eg, or the worn coupling 
may be Shipped to the plant fol' repair. Since 
the coupling is relatively snail and light coin 
pared with the drill collars, it may be incre read 
ily handled and Shipped, 

Referring now to Fig. 4, in this embodiment 
the reduced section is indicated at GC, the flage 
at Bd aid the grooves at ?e and f, the Gniy dif 
ference between this construction and the con 
struction shown by Fig. 3 being that, a ring of 
hard Surfacing material 6h in the Fig. 4 coin 
struction is shaped to fit the fange 6d as shown 
and may be shrunk thereon at the drilling rig. 
in other words, the ring h, Inay be inade Sepa 
rately from the flange 6d, heated, and then 
placed upon the flange to cool. When the ring 
6th cools, it will contact and will Snugly engage 
the fange di as shown. To hold the shrunk 
ring 8h firmly in place, it may be provided with 
a groove Sh to receive the flange 6d, as shown. 
Therefore when the rings 3h become worn in use 
they may be removed from the fanges di and 5 
the new rings may be shrunk. On the flanges to 
take the place of the worn rings. 

In Fig. 5 the reduced section is indicated at 
6c, the fange at Sd, and the grooves at Je and 
6f. In this embodiment, the hard metal is Weld 
ed to the fange di at 6 to form a Wear resist 
ing SUrface. 

It will be apparent from the foregoing that 
since the couplings S are fiexible that the bend 
ing loads on the pins 3d and 2d Will be relieved 
and consequent failure thereof prevented. 
In the above description, the coupling Section 

6c, in Figs. 3, 4 and 5, is referred to as the “re 
duced section.' It will be understood that the 
flange and wear resisting ring or surface may be 6 
used in combination with a drill collar, or With 
any other drill stem member. 
The invention is not limited to the preferred 

embodiments herein disclosed. Warious changes 
Will occur to those skilled in the art, Within the 
scope of the following claims. 
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4. 
Having described my invention, I claim: 
1. A drill stem coupling having a tubular body, 

said body having connecting means on each end, 
a relatively inherently flexible reduced Section 
forming part of the body between said ends, and 
a plurality of axially Spaced annular flanges. On 
said reduced section, the outside diameter of 
said flanges being slightly greater than the Out 
side diameter of said ends so that said fanges will 
engage the wall of a well bore when the reduced 
section is flexed to protect the ends of the body 
fron excessive Wear, the upper and lower Sur 
faces of said fanges having annular grooves ad 
jacent said reduced section, the Walls of Said 
grooves being rounded, and the peripheries of 
Said flanges being hard Surfaced. 

2. A drill stea coupling including, an elon 
gated tubular body having its end portions of a 
predetermined diameter and having connecting 
RealS in Said end portions Whereby the coupling 
may be connected in a drill string, said end por 
tions being relatively short as compared to the 
Over-all length of the body, the elongate inter 
Inediate Section of the body between said ends 
being reduced in external diameter and having 
Sufficient length with respect to its diameter to 
in part fiexibility thereto to thereby relieve the 
end connecting means of bending loads, a plu 
rality of annullar protector rings spaced longi 
tudinally of the elongate intermediate section 
With each iting having an external diameter 
greater than the external diameter of the 
end portions of the body, and an annular 
Web extending between each ring and the body, 
each Web and ring being made integral With the 
body. . 

3. A drill Stein coupling as Set forth in claim 
2, wherein haird Surfacing material is welded onto 
the peripheral Surface of each ring, and also 
Wherein each Web has an annular groove in its 
upper Surface and a similar groove in its lower 
Surface to reduce the thickness of the web and 
thereby decrease the transfer of heat from the 
ring to the body during Welding of said hard sur 
facing material to Said ring. 

ELWIN G. BOICE. 
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