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ALBERT H. NEILSON, OF TULSA, OKLAHOMA.

MULTIPLE SUCKER-ROD SOCKET.

Appli‘cationv filed August 31, 1925. Serial No. 53,510.

My invention relates to sucker rod sockets

and constitutes an improvement over the.

sockets disclosed in my prior Letters Patent
of the United States, No. 1,382,602 of June
91, 1921, and No. 1,483,146 of October 24,
1922,

As explained in my prior patents, a tool
of this kind is employed. for the removal
of broken sucker rods from a well and that,
as the break may occur in either the rod sec-
tion or at the box joint, a multiple gripping
surface must be provided to accommodate
the tool to the diameter of the rod at the
point of severance. This diameter may be
that of the rod proper, as where the break
is in the rod section, of a mushroomed rod,
as where the break is in the rod section and
subjected to hammering, of the box pin
when rod sections have become disconnected,
or of the box itself, when the break in the
rod is adjacent the upper end of the box.

Tn my earliest Letters Patent T disclosed
a single set of slips, having a tapered grip-
ping surface graduated to receive either the

5 box or rod, but found this construction not
altogether satisfactory because of the re- -

quired length of the slips. ,
In my second Letters Patent T disclosed
a reversible set of slips having a gripping

surface at onme end adapted for receiving

the rod, and a gripping surface at the oppo-
gite ends for receiving the box. While this

construction has been generally satisfactory,

it is objectionable in that it is mot always
possible to determine beforehand just which
end should be presented for the work, and
it sometimes becomes necessary to remove

" the tool and reverse the slips.
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Tt is the principal object of the present
invention to provide a tool combining the
advantages of both of my prior construc.
tions, in that it affords the substantially
continnous gripping surface for the box or

rod found in the first patent, without the.

excessive length of that construction, and
also affords the relatively independent box
and rod gripping sections of the second

" patent, without the necessity there present
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for veversal of the tool for box or rod en-
gagement.

Tn accomplishing these and other. objects:

of the invention I have provided improved
details of stvucture, the preferred forms: of

primary or cage slips.

which are illustrated in the accompanying
drawings, wherein :

Tig. 1 is a perspective view of my im-
proved socket about to be applied to a broken
sucker rod. : : :

Fig. 2 is an enlarged, longitudinal section
of the socket, the parts being in normal posi-
tion. '

Fig. 8 is a similar view showing the parts:
as they appear when engaging a broken.
sucker rod. . o ‘

Fig. 4 is a similar view showing the parts
as they appear when engaging a sucker rod
box. , : :
Fig. 5 is a detail, perspective view of the
slip cage.

Fig. 6 is & transverse section on the line
6—6, Fig. 5. A :

Fig. 7 is a detail, perspective view of the.
cage, with the secondary slips removed to

_ better illustrate the throat jaws.

Fig. 8 is a detail, perspective view of
one of the secondary slips: : ‘
Fig. 9 is an enlarged, longitudinal section

of a modified form of socket.

Fig. 10 is a detail, perspective view -of
the ‘modified form of cage and secondary
slips. - o ' '

Fig. 11 is
11—11, Fig. 10. : -

Fig. 12 is a detail, perspective view of
one of the secondary slips.- = . .

Fig. 13 is a similar view of one of the.

Referring . more -1n
ings:— y

1 designates a well hole; 2 the casing; 3:

detail to the draw-

the tubing and 4 a sucker rod—all of or-.

dinary construction, the sucker rod being
formed in sections, each section having a
head 5 (Fig. 4) and pin 6 at one end and
a box 7 (Fig. 3) for receiving the pin of
an adjacent section at the other end. )
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a transverse section on the line:
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Ags wells in which my socket is adapted:

for use range from & few hundred to sev-
eral thousand feet in depth, it 'is necessary
to employ a niimber of sections of sucker
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rod, and’ it not infrequently happens that -
the rods break, due to some defect in mate-
rial or unusual strain; or become separated

at a joint. Tt then becomes necessary:to re-
move the retained upper sections of the rod.
and then fish for the lower portion with. a.
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tool capable of first finding the rod and then
gripping it so that the lower portion may
be removed. If the break is-in the body of
the rod and the broken end has not been
hammered, a cross section of the diameter
of the rod is presented to the gripping tool.
If the end of the rod has been mushroomed
by hammering a larger diameter is pre-
sented to the tool, and if the break is at the

joint or the severance due to disconnection

of the box and pin, then a still lavger diam-
eter is presented for the gripping tool.
This ¢ondition requires that the tool be
graduated in order that it may adapt itself
to whichever condition is encountered, it be-
ing impossible to foretell the condition be-
cause of the depth of the rod in the well.
The socket which T have designed to imeet
these conditions consists of a tubular barrel
8 having an interiorly threaded upper end
9 whereby it is attached to 2 sleeve 10 hav-
ing an interior bore or bearing 11 of sub-
stantial diameter.
- Extending through the bove 11 is a bolt
12 having a hexagonal hoss 13 at its upper
end provided with a curved lower surface
bearing in a concave seat 14 at the top of
the sleeve 10 and provided with a screw

-shank 15 at its lower end.

Threaded onto the shank 15 is a castellated
nut 16 which serves to hold the bolt securely
to the sleeve, but anchored to the shank to
provide a swiveling movement for the socket.

The upper end of the bolt has a thread-
ed shank 17 corresponding to the pin of a

sucker rod joint and whereby the socket

may be suspended from a sucker rod, as

~illustrated in. Fig. 1.

40

The barrel 8 is only of slightly less diame-
ter than the tube 8 within which it works,
and is provided at its lower end with a bevel
face 18 so that the barrel may wmove freely
in the tube, but when lowered to the broken

- rod, may find the rod irrespective of whether

45

the rod is standing straight or Iying against
the tube, and the rod he directed to the in-
terior of the barrel. The harrel § is of snb-

- stantial thickness at its lower end but ex-

50
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" pands gradually for about six inches to form

a downwardly constricted bore 19 thersin.
Slidably mounted within the bore 19 is'a
cage 20, comprising a longitudinally split

~head 21 forming individual slip members
- 22 preferably three in number, having arms

23 at their upper ends connected at their
ends opposite the slip members by a ring 24,
- The cage.is of such diameter ag to fit
snugly within the barrel with the slip mem-
bers: compressed; the lower edges 25 of the

slip members being bevelled to form sub-.
stantially a continuation of the bevelled edge

18 of the barrel 8, so that when the socket

~is  lowered  over a‘ broken  sucker rod, the

65

- latter will be.

directed to the interior of the
cage. . : o N
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The cage 21 has an outer surface tapered
oppositely to the bore 19 of the barrel 8,
so that it will it the tapered bore snugly
when in normal position therein, and so that
the slip members may be expanded under
tension of the arms 23, or pressure from the

70

rod, as will presently be described, when

the socket is moved over a broken rod,
the slip members having their inner faces
tapered upwardly to form a constricted
socket 26 of a diameter to receive a sucker
red heact 5 or box 7 or a mushroomed rod.
At the npper ends of the slip members
22 the cage is thickened to form a throat

27 of substantially less diamster than the .

socket 26 and within-which a mushroomed
rod may be veceived and gripped, the throat
also tapering toward a vestricted upper end,
as in the case of the socket 26, o «
The socket 26 and the threat 27 are ribbed
to form gripping surfaces, the ribs being
down-cut to form ratchet faces, which may
be lowered over a rod, pin or box, but which
will tend to grip the same when the socket
is lifted, the gripping facé on the throat
being extended a short distance up along the
arms 23 of the cage to provide a more ex-
tended gripping surface. '
Located within the cage are secondary
stips 29. also preferably three in number,
and each having a lengitudinal groove 30
mn - its outer face seating a corresponding
arm 23, the arms 23 being bevelled to form
a downwardly-constricted, skeleton bore, and
the bases of the grooves 30 being reversely

tapered to permit the slips to expand when
‘moved upwardly within the cage. The inner

faces  of the slips are tapered to form' an
upwardly-constricted hore, and are provided

with down-cut teeth corresponding. to ‘those -

of the primary socket 26 and throat o7,
the dimensions of the throat 27 and sect
ondary slip bore 81 being such as to pro-

vide & continuous. graduated bore when the

pHrts are in normal nosition, there being an
offset between the bore of the throat and
that of the primary socket, for the reison
that the primary socket is intended to tale
over ‘a
throat

to take over & straight or mushroomed rod;
S

32.1s a plunger 83, the lower ond of which

terminates adjacent the top ot the secondary

slip socket, and the upper cnd of which pro-

jects above the flange to form a seat 34.

Seating on and rising from the cont 84
within the barrel' 8 is a coil spring 357 and_

interposed between the upper end of the
spring and the lower end of the castellated
nut 16 is & washer 36 forming a stop against
which the spring is compressed when the
plunger 83 is moved upwardly, either from
‘he' cage proper or from the secondary slip

éocket, as will presently be deseribed. = ... .

sucker rod, pin or hox, whereas the
and secondary socket are ‘intended

uspended from the ring 24 by a flange’
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87 designates drain holes in the barrel
preferably adjacent:its upper end. -

The bolt and sleeve connection at the top
of the socket affords a swivel which will
permit the socket and suspended portion of
the sucker rod to turn and prevent twisting

‘and possibly further breakage during the

pulling' of the rod.

Tn using the device and first assuming that
the rod is broken at the joint, or that the
joint has become separated so that the part
exposed to the fishing tool is of the thick-
ness of the box or pin, the upper end of the
broken rod is: first vemoved from the tube
‘and then the socket: let' down by means 6f a
sucker rod. Reaching the box or pin the
bevelled end of the socket directs the same
into the barrel and into the primary socket
26 formed by the slips that are integral with
the cage. When the pin or box contacts
with the teeth 267 it slides over the teeth for
a distance until the constriction in the socket
bars the pin or box, when the cage is held
while the barrel moves over it, the tapered
contact. of the barrel and cage permitting
the cage, and particularly the slips 22, to
expand to further seat the pin or box, the
sliding: movement: of the barrel on the cage
being cushioned by the spring 85 which is
compressed between the washer 36 and the
plunger seat 84 as the barrel moves down-
wardly, the plunger in turn being held by
the ring 24 of the cage. The spring having
reached the limit of ifs compression, the pin
or box is forced into-the cage slips and when
the socket is lifted the teeth hold to the pin
or box and as the constricted barrel is lifted
along the cage the bevelled face of the bar-
rel and cage tend to compress the slips
against the pin or box and tightly grip the
game so that the rod is lifted out of the
well with the socket.

Assuming next that the break is a clean
one in a rod section, then the socket, being

lowered as before described, passes over the -

end of the rod until constriction of the sec-
ondary slips causes them to engage the rod,
and the slips are pushed upwardly and ex-
panded because of their tapered contact with
the cage arms to provide a better grip -on
the rod when travel of the socket is reversed.

Tn this case the spring is again compressed

between the washer 36 and the plunger seat
84, but pressure of the plunger is’ against

the upper ends of the secondary slips, the
“cage moving downwardly with the barrel.

When the socket is seated over the rod its
travel is reversed and the slips gripping the
‘rod tend to move downwardly along the cage
arm, such tendency being opposed by the
slips- against the rod so that the down-cut
iteeth: bite the rod and hold it securely .in
the socket.

" Should a rod be mushroomed so that its

upper end presents a gripping surface too

small tobe engaged by the primary:slips-and
too large: for the secondary slips, it is
gripped in the throat 27, this operation be-
ing the same as described in' conmeztion
with the pin or box break.

In Figs: 9 to 13 inclusive I have shown
a modified form of cage wherein the sec-
ondary slips are unconfined: except by the
compression spring. . In-this form the cage

'87 is-of solid construction; split longitudi-

nally to form the individual slips 38 and
the upper confining portions 89, the slips
being held together by a split spring band
40 seating in an annuler groove 41 at the
center of the cage. The slips 38 have the
upwardly-constricted tooth bore of the pre-
ferred form, but the:throat of the cage is
not adapted for gripping but merely for the
passage of a rod therethrough. The upper
slips 42 have tapered seat on the solid upper
face of the cage and have an upwardly-con-
strieted -toothed bore, as in the preferred
form, and-are held in assembled relation by
a split spring band 43 seating in the annular
groove 44, Operation of the modified form
ot socket is substantially similar to that of
the preferved form, any slight difference be-
ing readily apparent from observation of
the drawings, and the operation will, there-
fore, not be specifically described.
" What ¥ claim and desire to secure by Let-
ters Patent is:—
1. In a socket of the character described,

an interiorly-tapered: barrel; an expansible

set of exteriorly:tapered primary slips with-
i the barrel, having interiorly tapered ex-
tensions, and an expansible cet of externally-
tapered, secondary slips- within. the exten-
sions:of the primary slips. =~ - o

- 9. Tn a socket of the character described,
a primary set of relatively expansible slips
novable longitudinally within the barvel,
and a secondary set of relatively expansible
slips movable longitudinally within the pri-
mary set of slips, the primary slips having
downwardly restrictive relation with  the

barrel and the secondary slips having corre-
sponding relation with the primary slips to-

effect selective gripping relation of the slips
with contained stalionary objects when the
socket is raised along the objects following
a preliminary gripping contact of the slips

with the objects.

3. In a socket of the character described,
an interiorly-tapered bairel, an expansible
set of exteriorly tapered primary slips with-
in the barrel, having -interiorly tapered ex-
tensions, an expansible set of externally-
tapered, secondary slips within the exten-
sions of the primary slips, and means yleld-
ingly resisting  longitudinal movement of
either cet of slips. , ,

4. In a socket of the character described,
an interiorly-tapered barrel, an expansible
set of exteriorly tapered primary slips with-
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E pnma,L y set of slips comprizing

‘a primary seb .of shps comprising s

4

in the barrel, having interiorly tapered ex-
tensions, an expansﬂale set of externally-
tapered secondary slips within the exten-
sions of the pnuwy slips, a plunger oper-
able under thrust from either set of slips,
and a splmo vieldingly restraining thrust.
movement of the phm ger.

Tn a socket of the character described,
an mterlml}:—tapmed barrel, an expansible
set of exteriorly-tapered primary slips with-
in the barrel, having infer 101'1y tapered ex-
an expanzible set of exteriorly-
tapered, so conlmv ps within the exten-
sions of the primary sli ps, a plunger sus-
pended from the said extensions and engage-
able by sald secondary slips, and a spring

confined within the barrel 1n 1¢ str‘unmg Te-

lation to the piunger.

6. In 2 socket of the character described,
a primary set of slips comprising sepa wate
gripping jaws and e\Lenblons on said Jaws
connected vemote from the jaws to form a
cage and permit the jaws to spread, and a
Second‘uv set 01 slips confined within: the
caoe

. In a socket of the character descwbed
D%m&%
gripping jaws and O\Len‘sl()hb on said jaws
connected remote from the jaws to form a
cage and permit the jaws to spread, and a
seoondar r set .of slips confined within the
cage md slidable longitudinally on =aid ex-
tensions.

8. In a socket of the character descnbed
separate
gripping jaws and extensions on said jaws
Lonnectod remote from the jaws to form a
cage and permit the jaws to spread, and a
secondary set of slips confined within the
cage and slidable longitudinally on said ex-
fenslons the extensions being tapered to per-
mit the shps to spread.

9. In a socket of the character described,

y primary set of slips, having tapered, jaw-
kacec inner suriaces Amnnno an upwardly-
constricted channel havmg tapered, jaw-
faced ez;i:engiops connected remote from the
slips to form & cage, u secondary set of slips
confined within the cage and having tapered,
iaw-faced honer sur faces _iormzng an up-
wardly-censtricted channel,. graduated rela-
tive to the channel in the primary set of
slips.

10. In a socket of the character described,
a primary set of slips, jaw-faced inner sur-
faces forming an upwar dly-¢onstricted chan-
nel and having t«pu ed, mvhi’mol
connected veniote fi oin the slips to ferm a
cage, & secondary set of slips con hmd with-
in “the cage and having tapered, jaw-faced
inner surfaces iormmo an upwardly-con-
gtricted channel, Oladtmted relative -to the

cextensions

1,640,847

channel in the primary set of slips, the
meeting faces of said extensions and said
Seconchry slips being tapered oppositely to
permit the slips to expand when moved lon-
gitudinally within the cage.

11. In 5 socket of the character descubed

65

a primary set of slips having tapered, jaw---

faced inner surfaces :tomnno an apwardly-
constricted channel and than taper ed, jaw-
faced inner extensions connected remote from

the slips to form a cage, a secondary set of

slips eonfined within e cage. and having
tapered, jaw-faced  inner surfaces formiing
a0 upwardly-constricted channel; g1 vaduated
relative to the channel in the primary-set . of
slips, and single means for resisting lon01-
tudinal mevement of either set of shps

i2. A socket of the character: descubed
comprising a barrel having a tapered inner
wall, a cage slidable in the Darrel comprising
a long Ltucvn?lly split head and arms on the
head members connected to form a cage, the
head members having tapered and toothed

70
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80.

inner walls, slips slidable in the cage, the

slips and cage arms being reversely tapeled
to contract the slips or pelmlt them to ex-

sand, the slips having tapered and toothed -

inner walls, a plunoer in said cage engage-
able by the cage or by the slips,.a head For
the barrel, and a cushion interposed Letween
the plunger and said head.

13. In a socket of the character dLsulbed
a barrel; a cage slidable within the balrel
compiising a set of primary slips, a-set of
secondary slips. slidable within the
plunger shchble within the cage operable by
the cage or by the secondary sho%, % head on
said bmel, and a -cushion between the head
and plunger.

14. In a socket of the chal actel dﬂscnbed
a barrel, a cage slidable within. the bamel
compmsmo a set of primary slips, a set of
secondary slips slidable within the cage, a
plunger slidable within the cage havmo a
flange overlying the top of the cage, a head
on the bars el and a coil spring seating on

said flange about the phmoe‘" and retained

by said head.

15. In a socket of the chcuactex deseribed;

a barrel, a head in the barrel, a bolt lobatabk
in the he%d having ‘a he‘Ld seated--on the
barrel head and prov1ded with o pin, and

having a nut engaging the other end of uhe{
Dbavrel head; a cage in “the barrel comprising

a primary seb of slips, a.secondary set of
r in the cage”

slips within the cage; a plung
operable by either the cage or the f(,couchuy
slips,.and a spring mtelpo%ed betwcen the
plunger and said nut.

In testimony whereof I affix my mnatmc

ALBERT H. NETLSON.
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