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This invention relates to improvements in
sucker rods and other members comprising
screw thread coiipled sections, and particu-
larly to sectional rod-like members (such as

g 0il well pump sucker rods) that are subject
to severe vibration and to severe bending and

- axial stresses when in use and are required to
withstand heavy loads or pulls in tension.

The invention has for its principal objects

10 to provide a simple and efficient. separable
joint for sections of such members; to pro-
vide articles of the kind mentioned the sec-
tions of which are so separably jointed one
to the other as to eliminate or largely avoid

15 breakage or fracture in the joints and acci-
dental uncoupling of the jointed sections; to

provide a combined screw thread and fric-

" tion joint for sections of such members which
will withstand severe axial, torsional, bend-
.20 ing and lateral vibratory stresses and heavy
- loads in tension without breakage and with-
. out release or partial release of the friction
grip between jointed sections and which will
effectually prevent cocking movements be-
25 tween the sections in the joints; and to pro-
vide a joint for two sections of a sucker rod
wherein said sections are directly and posi-
tively thread coupled at two longitudinally
spaced points and frictionally locked against

30 unscrewing at an intermediate point. -

A further object of the invention is to pro-
vide a sucker rod joint wherein threaded and
frictional gripping portions, such as conoi-
dal portions, are so combined and arranged

35 as to prevent belling out of the box by action
between the frictional gripping portions un-

der lateral stresses, prevent cocking between -

the engaged-threads; and augment the fric-

tional holding effect between. the engaged

- 40 threads. ‘
. Other advantages will appear from the fol-
lowing description in detail of the preferred

embodiment of the invention illustrated.

in the accompanying drawings. =

45 In the drawings: C
©  Fig. 1 is a view, partly in central longi-
. tudinal section, of a portion of an oil well
pump sucker rod, embodying the invention,
the adjacent ends of two rod sections being

50 shown fully coupled; and

screwed together to the point at which the
“two friction cone surfaces just contact each

Fig. 2 is a fragmentary central longitudi-
nal sectional view on an enlarged scale of the
rod joint shown in Fig. 1, the adjacent ends
of the rod sections being shown partly
¥5

other. ]

The sucker rod illustrated in the drawings
comprises a plurality of identical metallic
rod section each having a'main body portion
10 of circular profile in transverse section, a
box 11 at its lower end, a pin 12 at its upper
end, and two squared wrench-receiving por-
tions 13 and 14 respectively located betwcen
the main body portion and the box and pin.
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‘The usual pin collar abutted by the end face

of the box- mouth (found in presentstand-
ard sucker rads) is omitted and there is no
end abutment of the box mouth against the
other rod section. :
The pin 12 is non-tapering for a #ubstan-
tial portion of its length at each ‘end, said
non-tapered portions of the pin being cylin-
drical portions of which that adjacent
wrench-receiving portion 14 of the rod is of
materially greater diameter than the other
and is formed with an external screw thread
15. The other non-tapered portion of the pin, '
which extends to the outer extremity of the
pin, is formed with an external screw thread
16 of the same kind, hand and lead or pitch
as thread 15, and there are preferably several
more turns of thread 16 than of thread 15,
as shown. The minor or root diameter of
thread 16 is preferably the same as the diam-
eter of body portion 10, as shown. -
Thread 15 exténds to the larger or lower
end of an intermediate conical or tapered
frictional gripping portion 17 of the pin.
Conical gripping or locking portion 17 of
the pin is preferably relatively long as com-
pared with the threaded portions or the total
length 6f engagement of the pin and box.
Its smaller or upper.end is preferably of g5
slightly greater diameter than the reduced
outer pon-tapered portion 12* of the pin in
which thread 16 is cut. Portion 12* directly
joins portion 17, and thread 16 extends from
the outer end of portion 12* to the inner end 10¢
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of said portion or as near thereto as
cable in manufacture.

The box 11 for a distance inward or up-
ward from its mouth has a cylindrical bore
112 preferably of slightly.greater diameter
than the larger end of cone portion 17 of the
pin, as shown, in which is cut an internal
thread 18 of the same kind, hand and lead as

pracﬁ-

" its complementary thread 15, while the inner

10

15

20

non-tapered or ¢ylindrical portion of the box
cavity is of reduced diameter and provided
with an internal thread 19 of similar kind,
hand and lead as its complementary thread
16 and longer than thread 18. The box cav-
ity has a tapered conical friction gripping
portion 20 extending from the inner or upper
end of bore 11# to the lower or outer end of
thread 19. _ . o
Cone portions 17 and 20 have the same
slope relatively to the rod axis and are of the
same length. The major diameter of portion
17 in the construction shown corresponds

- with the minor or root diameter of thread 15,
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and the minor diameter of said portion 17 is

slightly greater than the major diameter of .
threads 16 and 19. The major diameter of

portion 20 is less than that of portion 17 and
its minor diameter is less than that of por-

tion 17. The major diameter of portion 20

is greater than the minor diameter of portion

17 and less than the minor diameter. of

threads 15 and 18, while the minor diameter -
of said portion 20 corresponds with the major

diameter of thread 19.

Tt will, of course, be understood that the
leading in ends of the pair of external threads
start at points in the same longitidinal plane
as do also the leading in ends of the pair of
internal threads, and that the pairs of threads
are so spaced that any turn of one thread is
spaced from any turn of the other thread a-
multiple of the thread pitch or lead, as shown,
so that the rod sections may screw together
as illustrated in the drawings. ‘

The relative sizes of the cone surface por-
tions 17 and 20 are preferably such that they
just contact or seat one on the other, as
shown in Fig. 2, when thread 18 is engaged
with several turns of thread 15 butf is one
or two turns short of the inner or lower end
of thread 15, so that by screwing the parts

" one turn farther together the cone surfaces.

L
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will be forcibly telescoped and tightly
jammed together with surface 20 elastically .
stretched about surface 17. This elastic fric-
tion grip between the conoidal metal friction
surfaces tightly locks the rod sections to-
gether against accidental unscrewing. The
slope of the cone surfaces 17 and 20 relative-
ly to the rod and thread .axes is preferably
slight and within the angle of friction of said
surfaces and the rod metal, the slope illus-
trated being six degrees, to afford a powerful
friction grip with a slight elastic deforma-
tion of the telescoped cones and one which is -

1,840,068

not dependent upon continued axial pres-.

sure to maintain the friction grip.

By making the smaller diameter threads
16 and 19 longer than the larger diameter
threads and spacing the larger diameter
threads 15 and 18 therefrom as shown and
described, the smaller diameter threads en-
gage first and lead the larger diameter
threads into engagement, thus facilitating
coupling of the rod sections and, further, a
larger number of turns of the threads on the
reduced portions of the pin and box will be

‘engaged when the rod sections are fully

coupled. :

It will be observed that both pairs of
threads are engaged before the cones contact
so that the effort of stretching the outer cone
on the inner cone is taken by both pairs of
threads at opposite ends of the cone, which
arrangement also prevents elongation of
either cone during the screwing together of
the rod sections. It-will be also observed that
the two rod sections are positively thread-
coupled directly one to the other both above

-and below the locking cone portions thereof

so that neither cone can elongate and its grip
on the other.be thus loosened under the heavy
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axial load imposed by the weight of the rod

and by resistance of oil in the well to rod re-
ciprocation, as well as the severe tension
stretching stresses and shocks incident to
rapid reciprocation of the sucker rod in the
well. '

The long cone enga ement resists cocking

of the sections and threads and, with the
added resistance of the engaged threads at
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both ends of the cone to development of play -

between the cones, prevents the frequent pin
fractures heretofore occurring by eliminat-
ing the causes of such fractures. It is impos-
sible for the cones to loosen by elongation or
vibration and vdeve10£

mandrel stresses in t
panding stress in tightening up of the joint
is furthermore about midlength of the box

105 -

destructive wabbling .
e joint. The box ex- -

110

and not at either end, and the resultant =
effect in screwing the sections from Fig. 2 -

position to the locked or fully coupled posi-
tion of Fig. 1 is to cause a more
friction thread grip between the rod sections
than would be the case between the threads

owerful -

of a single pair of threads. Furthermore, the

rod sections are so positively-coupled that if
the smaller portion of the pin fails they will
not fall apart. -

It will be obvious that the two pairs of

complementary threads of like lead and con-
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stant pitch from end to end formed on rod

portions of different diameters ma
other known kind or type than that shown.
By forming the cone surfaces with a very
slight taper and locating them between two
pairs of threaded portions of such different

.diameters that the smaller-diameter exter-

nally threaded part of the male member just

be of
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clears the internal cone surface, long locking
cone surfaces of maximum gripping efliciency
and maximum joint stabilizing efficiency in
resisting cocking stresses may be used with-
out the necessity of so reducingthesmaller-di-
ameter threaded part of the pin that the rod
will be unduly weak at this portion or of
making the maximum diameter of the joint
unduly large. o :

What I claim is: _

1. A jointed sucker rod comprising two

* units having adjacent male and female end

1€
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* pling of the units.

80

portions coupled at two longitudinally spaced
points by two pairs of engaged screw threads
thereon, said female end portion having an
internal annular conoidal non-threaded sur-
face and said male portion having an-exter-
nal annular conoidal non-threaded surface
upon which the conoidal surface of the fe-
male portion is held forcibly wedged and
elastically stretched by the two screw thread
connections between the adjacent ends of said
screw thread connections, said conoidal sur-
faces tapering toward the rod axis in' the
direction of the entering end of the male
end portion. : ' o

2. A jointed rod comprising units engag-
ing -each other and held in assembled rela-
tion end to end solely through the medium
of two coaxial pairs of engaged screw threads .
thereon and the peripheral engagement of a
pair of non-threaded conoidal surfaces of the
units one of which is held forcibly wedged
and stretched upon the other by said pairs

pairs of threads. ,

3. A jointed rod comprising adjacent units
having interfitted male and female end por-
tions, wherein said male end portion has two
coaxial external screw threads and an inter-
mediate non-threaded part, and-the female
end portion has two coaxial ifiternal screw
threads and an intermediate non-threaded
part. stretchable by said non-threaded part
of the male portion, said units being screwed
together with the leading and following ex-
ternal threads engaging the following and
leading internal threads and with the non-
threaded part of the female. portion elas- -
tically expanded on the non-threaded part
of the male portion, and said threads and
non-threaded parts of the end portions being
corelated for partial screwing together of
both: pairs of threads prior to contact be-
tween said non-threaded parts during cou-

4. A jointed rod as claimed . in claim 3,
wherein the non-threaded parts have coactive
conoidal surfaces coaxial with their threads
tapering toward the rod axis in the direction

- of the entering end of the male member and

one held forcibly wedged and stretched upon .

. the other by the screw thread connections be-

‘65

tween the end portions. , L
5.-A sucker rod comprising two axially.

3

aligned members directly couplédv through
the medium of their adjacent end portions,
one of which end portions has two externally

threaded non-tagered end parts and an in-

termediate non-threaded part of circular pro-
file in cross section, and the second one of
which end portions has an axial bore pro-
vided with two threaded non-tapered end

. parts and an intermediate non-threaded part

of circular profile in cross section, the thread-
ed end parts of the first end portion being
screwed into the threaded end parts of the
bore of the second end portion, and the in-
termediate non-threaded part of the first end
portion being forcibly telescoped in the in-

termediate non-threaded part of the bore of

the second end portion, the normal peripheral
sizes of said intermediate parts of said first

end portion and bore being such that the sec-.

ond end portion is elastically expanded on
and elastically grips said intermediate part
of the first end portion between the adjacent
ends of the two screw thread connections
between said end portions, whereby acciden-
tal unscrewing of said members of the rod
is prevented, and separation of the elastically
gripped surfaces of the coupled end portions

.of the members under tension stress on the

rod is prevented.
In testimony whereof I hereunto affix my

signature.
: LEWIS B. BRIDGES.

.of threads between the adjacent ends of said - '
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