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5 Claims.  (CL 24-263)

The present invention relates generally to devices for
actuating the pumping equipment in oil wells, and is
particularly directed to an improved polish rod clamp
for supporting the polish rod in the hanger. :

In the operation of an.oil well, the pump 4t the bottom
of the well is actuated by a reciprocating string of rods
which, at the top, is connected to the oscillating walking
beam of a suitable driving mechanism. In connecting the
top rod, usually called the polish rod, to the¢ walking
beam of the driving mechanism, it is conventional to em-
ploy a polish rod hanger which suppoits the polish rod
and is in turn suspended from the walking beam by cables.
The more modern polish rod hangers often include slip
means, in the form of wedges, which no'rma‘lly grip the
polish rod but release the rod when there is relatively
great resistance to the downward motioii of the string,
for example, as shown in United States Letters Patent No.
2,444,842 to McConahey and Redell, issued July 6, 1948.

Further, most hangers are equipped with mechanism
for effecting a slow and intermittent fotation of the
string- of rods in response to oscillation -of the walking
beam. Such slow rotation is relied upon o prévent sepa-
ration of the rods making 0p the string at the threaded
joints or couplings therebetween, to actuate paraffin
scrapers carried by the rods, and to equalize the wear
at the points of contact of the rods with thé': pipe or
casing in which the rods are reciprocated. Since cofl-
tinued rotation of the rods, at & tifhe Wwhen “S‘ubs’tan’t_lal
resistance to such rotation is encounteied, may cause in-
jury to the rods, the driving connection between the to-
tating mechanism and the polish rod should be capable
of slipping. Therefore, in a construction of the kind
disclosed in the above mentiofied patent, it is not desir-
able to have the wedges, which make up the slip nieans,
held secutely in positich by pressure exerted against the
teps, thereof so that the wedges are free to slip within
the bowl. However, When the slip means are atranged
to release the polish rod in response to resistaiice to the
downward motion of the string, temporary obstruction
to the downward strokes causes the slip means to grip
the polish rod at progressively lower points.

Heretofore, it has been suggested that a polish rod

clamp be provided separate from the hanger and merely

resting on top of the latter so that transmission of the
rotational movement from the hanger to the polish rod
results from the friction between the clamp and hanger.
In that case, resistance to rotation of the string of Tods
merely causes rotation of the hanger relative to the
polish rod clamp thereon, while resistance to the down-
ward stroke of the rods merely lifts the polish rod clamp
off the hanger without altering the position of the clamp
on the polish rod. Several types of polish rod clamps
have been used in arrangements of this type, ‘Split clamps
secured by bolts are not satisfactory bécause the constant
vibration eventually loosens the clamp sufficiently to pef-
mit the polish rod to drop out of the clamp. Collars
with set screws bearing on the rods are 6pen‘to the same
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objection and, if the set screws are tightened ‘sufficiently -

to mark or score the polish rod, the rod soon fails ‘or
breaks at this point. Polish rod clamps containing wedges
which are securely held in engagement with the polish
rods by mechanical hold down means usually become

75

so tightened that it is difficult to move the clamps to new -

positions on the polish rods, while omission ‘of the hold
down means permits the clamp to. work progressively
lower on the polish rod when obstructions to the dowi:
ward movement of the latter are encountered.

80

2

Accordingly, it is an object of the presént invention
to provide a polish rod clamp for disposition atop the
hanger and in frictional engagement with the latter,
wherein the clamp contains wedges held firmly in grip-
ping engagement with the polish rod, but ¢apable of being
readily released for adjustment of the position of the
clamp on the polish rod.

Another object is to provide a polish rod clamp of
the desctibed character wherein the wedges are formed
for easy assembly and disassembly with respect to the
housing or casing of the clamp.

A further object of the present invention is to provide
a polish rod clamp. of the described character which is
simple and sturdy in construction, comprisés a minimum
of separate parts, and is easy to install and maintain.

In accordance with this invention, the above objects
are accomplished by providing a polish Tod clamp ¢om:
prising a housing having a lower cup member and a cap
member which aré threaded externally and internally,
respectively, for threaded engagement with each other.
The lower cup member is provided with a central axial
bore which is conical, decreasing in diameter from the
top to the bottom thereof, while the cap member has a
central opening in the top thereof. Three wedge mems-
bers are provided, each formed to extend around slightly
less than one-third of the circumference of the polish
rod and having a sloping outer surface to fit the tapet
ot the conical bore formed in the lower cup member.
The top of each wedge defines a shoulder to underlie the
top of the cap member so that the latter can press down-
wardly on the wedges, and a neck extends upwardly from
the top of each wedge to pass through the central open-
ing of the cap member. Further, a rim extends out-
wardly from the top of the neck of each wedge to overlie
the top of the cap member, with the distance between the
shotlder and the rim of each wedge being greater than
the thickness of the top of the cap member, so that the
Cap member may act upwardly against the riths of the
wedges in reléasing the latter from engagement with
the polish rod. )

Another feature of the constriétion embodying the
present invention resides in the shaping of the opposite
edges of two of the wedges so that the neck and rim
of the third wedge may pass through the central opening
of the cap membet with the necks of said two wedges
disposed in the central opening, wheieby the wedges may
be assembled in ‘and removed from the cap member even
though the combined diameter of the rims of the three
wedges is greater than the diameter of the cental open-
ing in the top of the cap member.

The above and other objects, features and advantages
of the present invention will be apparent in the following
detailed description of an illustrative embodifent thereor
when such description is read in ¢omnection Wwith the
accompanying drawings forming a part hereof, and
wherein:

Fig. 1 is a side elevational view of a polish rod clamp
embodying the present invention -and showh in operative
position on a length of a polish rod;

Fig. 2 is a top plan view of the polish rod clamp;

Fig. 3 is an axial sectional view of the polish rod
¢lamp taken along the line 3——3 of Fig. 2 and showing the
clamp in secure engagément with a polish rod;

Fig. 4 is an axial sectional view similaf to Fig. 3, but
showing the clamp disposed for release of the polish rod
and with the polish rod removed; : ’

_ Fig. 5 is an elevational view of a wedge membet in-
cluded in the clamp; ‘

Fig. 6 is an elevational view ‘of another wedge member
included in the clamp;

Fig. 7 is an elevational view -of a third wedge member
included in the clamp;

Fig. 8 is an axial sectional view iltustrating the assembly
or disassembly of certain parts included in the illustrated
embodiment of the invention; and )

Fig. 9 is an elevational view, partly broken away and
in section, of the parts of Fig. 8 shown in assembled
position.

Referring-to-the drawings in detail, a polish rod tlamp
embodying the present invention is there iltustrated ‘and

o indicated generally by the reference numbral 10, ‘The
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clamp 10 includes a housing, formed by a lower cup
member 11 and a cap member 12, and a series of wedge
members, three wedge members generally indicated by
the numerals 13, 14 and 15 ‘being provided in the illus-
trated embodiment. :

The lower cup member 11 is formed with a central
axial bore 16 which is of conical configuration (Figs. 3
and 4) and tapers from a maximum diameter at the top
of the cup member to a minimum diameter at the bottom
thereof. Further, adjacent the upper portion thereof,
the lower cup member is provided with external threads
17 and the threaded portion of the cup member is pref-
erably of a reduced outer diameter for a purpose herein-
after set forth.

The cap member 12 includes a circular top having
a cylindrical wall 18 depending from the periphery
thereof and formed with internal threads 19 (Figs. 8
and 9) for engagement with external threads 17 on the
lower cup member. The wall 18 of cap member 12
preferably has a thickness substantially equal to the dif-
ference between the radii of the large and small diam-
eter parts of the lower cup member 11 so that the outer
surfaces of the cup member and cap member are sub-
stantially flush when the parts are assembled as in Fig.
1. The outer surface of cap member 12 may be milled
or knurled, as at 20, to facilitate gripping thereof in
effecting rotation of the cap member relative to the
lower cup member. Further, the cap member and lower
cup member are preferably formed with radially open-
ing blind bores 21 and 22, respectively, to accommodate
suitable wrenches for starting the relative rotation of the
cap member and lower cup member.

The circular top of cap member 12 is formed with a
central opening 23 (Fig. 8) for receiving portions of
wedge members 13, 14 and 15, which are now to be
described in detail. Each of the wedge members is
formed to encompass slightly less than one-third of the
polish rod P which is to be clamped so that small radial
spaces are defined between the confronting edges of the
wedge members when the latter are arranged around
the polish rod, as shown in Fig. 2. Each of the wedge
members includes a body 24 having an inner surface
which is formed as a section of a right cylindrical sur-
face of revolution and is provided with a series of right
angle teeth 25 for better gripping of the polish rod dur-
ing upward movement of the hanger (not shown). The
outer surface of body 24 of each wedge member is
tapered, at the same angle as the surface of bore 16, so
that wedge members 13, 14 and 15 may fit into bore
16 and be urged radially inward to clamp upon a polish
rod in response to downward movement of the wedge
members relative to lower cup member 11.

The body 24 of each wedge member defines a shoulder
26 at the top therecof having a greater radius at the
outer edge than that of the central opening 23, so that
the shoulders on the wedge members underlie the circu-
lar top of cap member 12 when the parts are assembled,
as in Fig. 4. ‘Therefore, when cap member 12 is screwed
onto lower cup member 11, the top of the cap member
bears downwardly on shoulders 26 of the wedge members
to displace the latter into gripping engagement with a
Igglisi; rod P extending axially through the clamp, as in

ig. 3.

In order to provide for release of the wedge members,
each of wedge members 13, 14 and 15 is formed with
a neck portion 27 extending axially upward from the
top of body 24 and dimensioned to pass loosely through
central opening 23 of the cap member. Each neck por-
tion 27 has an axial length greater than the thickness
of the top of cap member 12, for a purpose hereinafter
fully set forth, and at the top is formed with a radial,
outwardly extending rim 28 having an outer edge radius
greater than the radius of opening 23 so that rims 28
of the wedge members are adapted to overlie the upper
surface of the cap member, as in Figs. 3, 4 and 9. There-
fore, when cap member 12 is rotated relative to cup
member 11 in the direction effecting upward movement
of the cap member, the upper surface of the cap mem-
ber bears against rims 28 of the wedge members to dis-
place the latter out of gripping engagement with the
polish rod for permitting adjustment of the clamp along
the rod.

In accordance with a feature of the present invention,
wedges 13, 14 and 15 are formed so that the same may
be assembled with, or disassembled from, cap member
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12 even though shoulders 26 and rims 28 limit the dis-
placement of the wedge members relative to the cap
member when the parts are assembled, as in Fig. 9.
In order to permit such assembly and disassembly of
the wedge members and cap member, the opposite
or remote longitudinal edges 29 and 30 of two adjacent
wedge members, wedge members 13 and 14, respectively,
in the illustrated embodiment, are cut away, as at 31
and 32, respectively (Figs. 5 and 6). Thus, wedge
members 13 and 14 are mirror images of each other.
The cut away sections 31 and 32 are of arcuate configu-
ration, and each has a radius of curvature which is sub-
stantially twice the thickness of the top of cap member
12 and a depth which is approximately 9 toc 10% of the
above defined radius of curvature. Further, each of
neck portions 27 of the wedge members has an axial
length which is 15% longer than the thickness of the
top of cap member 12 and the cut away sections 31 and
32 commence, at the top, immediately adjacent the lower
surfaces of the related rims 28.

The confronting longitudinal edges 33 and 34 of wedge
members 13 and 14, respectively, and both longitudinal
edges 35 and 36 of wedge member 15 are flat (Figs. 5,
6 and 7).

In assembling the wedge members and the cap mem-
ber, the rims and necks of wedge members 13 and 14
are extended upwardly, either separately or together,
through opening 23 in the top of cap member 12. Wedge
members 13 and 14 are then arranged with their flat
edges 33 and 34 together in confronting relationship,
and wedge members 13 and 14 are lifted to engage
shoulders 26 thereof against the lower surface of the
top of cap member 12 with neck portions 27 thereof
bearing against the cylindrical surface of opening 23, as
in Fig. 8. With wedge members 13 and 14 arranged
as above, the neck portion and rim of the third wedge
member 15 may be passed upwardly through the remain-
ing open portion of the opening 23 by a rocking motion
as the upper ends of the longitudinal edges 35 and 36 of
wedge member 15 ride upon the cut away edge sections
31 and 32 of wedge members 13 and 14. When rim 28
of wedge member 15 has reached a position overlying
the top surface of cap member 12, the wedge members
may be released and the same will be suspended from
the cap member by the respective rims, as shown in
Fig. 9. Since cut away edge sections 31 and 32 termi-
nate substantially at the lower surfaces of rims 28, the
wedge members will not be capable of sufficient radial
contraction, when positioned and suspended as in Fig. 9,
to permit the rims to slip through opening 23, and the
associated cap member and wedge members provide a
convenient sub-assembly to prevent the inadvertent loss
of any of the wedge members when the cap member
and lower cup member are separated. The assembly of
clamps 10 is completed by threading cap member 12
onto lower cup member 11 with bodies 24 of the wedge
members being received in the conical bore 16 of the
lower cup member. The assembled clamp may be in-
stalled on a polish rod merely by extending the latter
through the central passage defined by the inner surfaces
of the wedge members, and the wedge members are
clamped on the polish rod by continuing to thread the
cap member onto the lower cup member until the desired
clamping action is obtained.

In disassembling the parts of clamp 10, the assembling
procedure given above is reversed. After cap member
12 has been threadedly separated from lower cup mem-
ber 11 and the polish rod removed from between the
wedge members, wedge members 13 and 14 are lifted
relative to the cap member and wedge member 15 is re-
moved downwardly with a rocking motion displacing
the upper and lower ends thereof radially inward and
outward, respectively. After wedge member 15 has been
removed, rims 28 of the other two wedge members 13
and 14 may be passed through opening 23 of the cap
member.

In use, clamp 10 is arranged at a suitable location
on the polish rod above a conventional hanger (not
shown) so that the lower surface of cup member 11 bears
on the top of the hanger and thereby supports the string
of rods. As the hanger is rotated, the frictional con-
tact between cup member 11 and the hanger causes clamp
10 and the polish rod gripved by the clamp to rotate
with the hanger. If excessive resistance to the down-
ward movement of the string of rods is encountered, the
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clamp 16 is merely lifted om its seat on the hanger and
RO cnange in we posion Of the clamp on lne polish
TOW OvLurs,  runger, L0 X¢Sssive Iesistance 10 Lhe Io-
lauon oL he suing OL rod: I eOcoumered, lhe ciamp
LV LICreLy SUPS Ieiative 10 1he hanger SO at no injury
L0 LC fUUS Cafl resutt.

1ne arrangemene and construction of the various parts
of ine ciawmp emoouying the present imvention, as ae-
SCrived 4ouve, Proviue a Clamp in WILCh 0e Cap mem-
DEr 1s euecilve 10 poslively move he weage members
DO 1810 and OUL OF clamping engagement wi the polish
TOU, whue permiliing e assemoty and disassemoly of
e several pars and ullzing a minymum numper of
pars, nameiy, Only a. cap member, a lower cup member
d4nu weage wemoers. - Lhus, there is 10 possioillly that
e Claluping or grpping notd of the cltamp upon the
POish 1od may be inaaverienily retaxed 1o permif the
siurng Of rous 10 tail 1o the bouom or ihe well, and yei
the poush rod may be reicased merely by manipulation
Of Wie Cap memoer. furiner, while ootalning the econ-
omy inherenl 1o ihe manuiaclure of only a relauvety
tew parts, there is no sacriice of the advantages derived
Irom oelng aole 10 replace e wedge memoers when the
same oecome damaged or when rods of different di-
amewers are 10 be accommeoedated.

wvhie an iustraive emoodiment of this invention has
been snown and descrived in detail, it is to be undersiood
thyt the mvenuon 1s not limited to precisely that struc-
ture and that many changes and modifications may be
clecied therein without aeparting from the scope of the
invention.

yhat is claimed is:

L. in a pousn rod clamp, a cap member having a
circular top wall formed with a centrai opening and a
depending side wall, and a radially contractible series
oL ihiree circuiarly arranged wedge members each in-
Cluding a downwardly tapering body portion having a
Tadial suriace at the top tormed to underlie said top
Wwgll, a neck portion exiending upwardly trom said top
ot the body poriion radially mward of said surface to
pass loosely through said central opening and an out-
wardly directed racial rim at the top of said neck por-
ton 1o overlie the upper surface of said top wall, the
longitudinal edges ot itwo of said wedge members con-
troniing the longitudinal edges of the third of said wedge
members having arcuate cut away sections to permit
radially inward displacement of the top part of said
third wedge member so that said rim of the third mem-
ber passes through said central opening in effecting down-

ward removal of said third wedge member from said 5

cap member wheremn each neck portion has a length at
least 15 percent longer than the thickness of said top
wall of the cap memboer, and said arcuate cut-away sec-
tions each have a radius of curvature approximately equal
to twice said thickness of the top wall and a depth ap-
proximately equal to 10% of said radius of curvature,
with each of said arcuate cut-away sections terminating
at the top substantially in horizontal alignment with the
under surface of the related rim.

2. In a polish rod clamp the combination of a lower
cup member having an axial, downwardly tapering
througk. bore, a cap member removably threaded on
said cup member and having a top wall to extend across
the large diameter upper end of said bore and formed
with a central opening aligned with said bore, and a
circularly arranged and radially contractible series of
wedge members having body portions fitting into said
tapered bore and defining a central space for the recep-
tion of a polish rod, said wedge members including
upper poriions extending upwardly through said central
opening and each having a peripheral groove in the outer
surface thereof to define confronting upper and lower
radial seats engaging above and below said top wall
so that said wedge members are normally constrained
to follow the axial movements of said cap member rela-
tive to said cup member, the longitudinal side edges of
at least two of said wedge members confronting the
opposite axial edges of a third of said wedge members
having cut away edge sections of sufficient depth to per-
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mit radially inward movement of said third wedge mem- 80

6

ber to the extent necessary to pass the upper radial seat
OL said third wedge meELIDEr tBfOUgN SAlU Ceniral open-
1Ing 10 e 0P wall OL We Cap iucinoer, wherein said
Petipnicias grouves each have a widill suosIanuany greawr
Uldfl (1€ MLCKNEsS O suid WP wall S0 04l salkl wedge
HIGIIDELS 4I¢ ISidilvely WISPIaCCanle I L0 VeLuCal ul-
Tecuow, and wierem said cut awdy €uge secLlons wermi-
Bate af e 10p suostanudly 10 NOrZowmadi aliyaient wiin
Sald Upper rauial S€4Ls, SO LAl Sald LBUd Weuge INemoer
18 Capavi€ OL IaQldy IMWArd moveimenl onyy wien sald
WO weuge HICMOErs are eievated Wil IeSpect t0 Sald
third wegge memoer.

J. i pousn rod clamp or the like, comprising a
Cup having & vore m the IOIM OL & laperiug suriace of
TevOlUOL, & Cap having an annuiar Slae Wall 10 eogdge
Sard cup wad @ t0p wail formed wilh ail Opeulng Coaalef
Wil sald 0ore, and COOperaung means on sald cap aud
SdIU CUD 10 edect relauve axial WISPlacement Lereor upon
Leidilve Iotauon thereor, a piluraily Of wedge Inemuocrs
Cutil having a 0ody porucn 10rmed will a lapeflug ouier
SUILace 10 00 sald pore and With an INDer suriace Lo en-
£age a polsi rod or the like, a resuicied neck porion
L0 exicnu wnrougn said openiag; a radial rim beyond suid
opering 10 overue said iop wall, and two Supstantially
opposuely facig longuudinal side eages, ihe weage metn-
OeIs Delg arranged CIICUIAry acoul the axis ot said bore
Wil their agjacent side eages m cONIroaung relauon,
said rims in normai alignment being irremovaoie tarough
said opening, two. of said side euges respecively con-
ironiing the opposite side edges of one or said members
having recesses therein sloped away irom the latter in
the region of said neck portions and said recesses being
displaceable axially relative to said one member and ino
alignment with the rim of said ome member 10 render
the latier removable through said opemng.

4. A polish rod clamp or the like as described in claim
3, said cap engaging said cup at the larger end of said
bore, the body poruons of said wedge members forming
radial seats to underlie said top wall so that the latter
may thrust said wedge members axiaily into said bore,
each of said recesses being a concave groove extending
at least from the rim of the corresponding wedge mem-
ber to the radial seat thereof, the axial length of said
neck portions between said rims and said radial seats
beiﬁg substantially greater than the thickness of the top
wall.

5. In a polish rod clamp or the like, comprising a
cup having a bore in the form of a tapering surface of
revolution, a cap having an annular side wall to en-
gage said cup and a top wall formed with an opening
coaxial with said bore, and cooperating means on said
cap and said cup to effect relative axial displacement
thereof wpon relative rotation thereof, thres substan-
tially similar wedge members each having a body portion
formed with a tapering outer surface 1o fit said bore and
with an inner surface to engage a polish rod or the
like, a restricted meck portion to extend through said
opening, a radial rim beyond said opening to overlie said
top wall, and two substantially oppositely facing longi-
tudinal side edges, the wedge members being arranged
circularly about the axis of said bore with their adjacent
side edges in confronting relation, said rims in normal
alignment being irremovable through said opening, those
side edges of two of said members which confront the
opposite side edges of the third of said members having
recesses therein sioped away from the latter in the region
of said meck portions and said two members being dis-
placeable axially relative to said third member and into
alignment with the rim of said third member to render
the latter removable through said opening.
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