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This application is a continuation-in-part of my ap 
plication Ser. No. 253,703, ?led January 24, 1963, now 
abandoned, as a division of my application Ser. No. 794, 
429, ?led February 19, 1959, Patent No. 3,076,658 dated 
February 5, 1963. 

This invention relates to reciprocating piston pumps, 
especially those handling ?uids likely to contain abrasive 
matter, such as slush pumps employed in the oil ?elds. 
Among its objects are to provide for such pumps an im 
proved piston rod packing assembly adapted to maintain 
an e?ective seal despite variation in the piston rod di 
ameter at the packing region such as caused by Wear, 
and especially to provide an integral one-piece but lat 
erally separable packing unit readily applicable to and re 
movable from the rod with minimal time loss in pump 
operation yet constructed and arranged to effect said 
sealing action mechanically and apart from reliance on 
?uid .pressure on circumferential terminal lips liable to 
sealing failure especially at the ends of the longitudinal 
zone of lateral jointure of the unit. 

In the drawing illustrating one exemplary embodiment 
of the invention: 
FIG. 1 is a longitudinal section at the power end of a 

pump cylinder having a stu?ing box and packing unit of 
the invention operatively installed, with a portion being 
broken away for clarity; 
FIG. 2 is a perspective view of the packing unit of 

FIG. 1 unlocked and partly opened laterally along the 
longitudinal joint formation; 

FIG. 3 is an enlarged longitudinal section taken cen 
trally along the closed packing joint as on the line 3-3 
of FIG. 1; 
FIG. 4 is a view corresponding to FIG. 3 but in eleva 

tion looking at one margin of the interlocking joint struc 
ture as when held in open position such as in FIG. 2; 
and 

FIG. 5 is a detail transverse section as on the line 5-5 
of FIG. 4. 

In reciprocating slush pumps and others handling ?uids 
containing abrasives the piston rods become worn to a 
reduced diameter. This diameter~reducing Wear gen 
erally is greatest at an intermediate or substantially mid 
length part of the rod and merges into less worn end por 
‘Lions. To continue to seal off the ?uid effectively the pack 
ing must be in adequately tight easement with the rod sec 
tion of minimum diameter. But in the conventional stuff 
ing box if the packing is made su?iciently tight for a worn 
rod section, it is subjected to abnormally high compres 
sion at the less Worn and hence larger rod diameters. 
There usually being no place for the packing to escape 
when entered by a larger-diameter rod portion, an exces 
sive bearing pressure builds up, causing rapid erosion of 
the packing as Well as further wear of the rod. 
Under the invention special provision is made for 

relative relief of the packing at the larger rod portions 
while at the smaller sections sealing engagement with the 
worn rod is maintained, so that at all times during an ex 
tended useful life of the parts e?icient scaling is main 
tained even with a worn rod section. At times in the 
operation, as at the end of a stroke, with a rod portion of 
normal or but relatively little reduced diameter at the 
stu?ing box, the packing elongates axially, substantially 
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2 
as in the full-line showing in FIG. 1 of the drawing, where 
the dotted-line position diagrams that of the packing ele 
ment at other times. 

Further in accord with the invention the desired sealing 
maintenance is had mainly mechanically and without 
resort to annular recessing at the packing end such as to 
form lips thereat for subjection to ?uid pressure radially 
as proposed for example in Patent No. 2,896,980 to 
Dicky. Such proposal for hydraulically supplemented 
sealing is unsuited to applicant’s purposes of high-pressure 
abrasure ?uid pumping and maintenance of e?icient seal 
ing at the ends of the axially extending packing joint. 

Referring to the drawing in more detail, the recipro 
cating piston rod is indicated at 5, extending through a 
portion of a pump cylinder wall 6 at the power end of the 
pump. The cylinder wall 6 is apertured for reception of 
the piston rod stuf?ng box designated generally at 110. 
The piston end of the rod 5 is toward the right. 
The stu?ing box comprises a generally cylindrical body 

111 having at the outer end an external circumferential 
mounting ?ange 112 and at the opposite or inner end an 
internal ?ange or annular shoulder 13 surrounding a cen 
tral aperture 14 dimensioned for free reciprocating passage 
of the piston rod 5. The box 110 is anchored on the cylin 
der wall as by a plurality of studs 112' through the mount 
ing ?ange 112, again later referred to in connection with 
the gland 130. 
Under the invention the stu?ing box is novelly adapted 

for cooperation with a wedge-ring packing elment by 
provision of inclined wall means 115 carried internally of 
and herein as an integral portion of the stu?ing box 110. 
The inner circumferential surface of said wall means 115 
is formed along a prominent incline over a major portion 
of its length and at an acute angle relative to the axis of 
piston rod 5. Such angle of wall inclination as shown is 
in the range of about 8° to 15°, being approximately 11° 
in the illustrated example. Thus in elfect there is pro 
vided an inwardly tapering main wall portion for the 
stu?’ing box bore, extending toward the inner end of the 
box and there preferably terminating in a relatively short 
cylindrical wall portion 118. At said inner end the mini 
mum bore diameter of the inclined Wall means 115 and 
of the box bore is still substantially greater than the maxi 
mum diameter of the piston rod 5, providing annular 
space thereat including a tapered portion S in continua 
tion of the inclined wall means 115 and an inner terminal 
cylindrical portion S’. 

In the presently illustrated example the stu?ing box 
110 is cast, machined or otherwise formed to carry said 
inclined wall means 115 in the box bore and as an integral 
portion of the box, and having the low angle of inclination 
as stated. 
For cooperation with the inclined wall means 115 of 

the stuffing box, and with the rod 5, a one-piece packing 
unit is provided in the form of an annular sleeve-like 
body or ring 20 of rubberous or like elastomeric composi 
tion of substantial resiliency and capacity to expand and 
contract and in effect to ?ow under application of external 
force and resiliently to return toward normal free shape 
and dimension upon release of such force. Similarly as 
in my said prior application and patent this packing ring 
20 in longitudinal section is of predominant wedge form. 
It has an outer wall 21 molded to taper toward the inner 
end of the stu?ing box over a major axial extent of the 
packing from a point beyond mid-length toward the outer 
end and continuing to the inner end in conformity with 
the degree of incline of the stu?‘ing box inner Wall means 
115, i.e. at an approximate angle of 11° to the piston 
rod axis in the given example. While in some instances 
the taper at 21 may begin at or substantially at the outer 
end of the packing ring 20 preferably a relatively short 
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outer terminal portion as at 24 is made cylindrical and of 
a diameter to seat snugly in an outer cylindrical part of 
the bore of stuffing box 110. 
The described stu?ing box structure presents an inward 

ly tapering packing recess or cavity in the stuf?ng box 110 
de?ned, at the radially outer side of the packing, by an 
integral wall of the stu?'lng box including the inclined wall 
means 115 thereof, and de?ned at the radially inner side 
of the packing by the piston rod 5. The inner end wall 
of this packing recess or cavity is de?ned by the men 
tioned internal annual shoulder 13 of the box. The length 
of this packing recess of the stu?ing box in the direction 
of taper is markedly greater than the length of the pack 
ing ring 20 therefor in the normal initial or free form of 
the latter. As shown, the total cavity or recess includes 
a normally open space S with a tapering outer circum 
ferential wall in continuation of the inclined wall 115 of 
the box 110, and inwardly beyond said tapering space 
S an inner end portion S’ with a substantially cylindrical 
outer wall. Thus the integral inclined wall 115 of the 
stuffing box extends at S somewhat beyond the initial posi 
tion of the inner end of the conical packing ring 20 and 
merges into a substantially cylindrical terminal cavity at 
S’ extending to the stuffing box inner end shoulder 13. 
The packing ring 20 and associated parts including the 

stuf?ng box 110 and the piston rod 5 are so constructed, 
proportioned and arranged that when installed in opera 
tive position in the pump the packing ring 20 as shown in 
full line on the drawing is under a degree of axial elonga 
tion and radial compression as compared to the wholly 
free form of the ring as it comes from the mold. Thus 
in said free form the ring 20 measures somewhat less in 
axial length and somewhat greater in transverse width 
than under operating conditions even including those 
which develop under diameter-reducing wear of the piston 
rod and wherein said ring is still suf?ciently stressed me 
chanically to maintain an effective seal at any reduced 
diameter rod section, even under the high pressure condi 
tions frequently encountered in slush pump operation. 
On FIG. 1 of the drawing the mentioned dotted lining and 
the numeral 20 with dotted lead-line is diagrammatically 
indicative of less elongated and less compressed condi 
tions of the packaging, as when opposite a reduced or 
worn piston rod portion when the packing more nearly 
approaches but does not reach free form during continued 
useful life ofthe parts. 

Conversely stated, the wedge ring or tapered packing 
20 in the practice of the invention has a free form and 
dimensioning such that it is of distinctly less length axially 
than the receiving recess therefor and is of greater thick 
ness radially than the radial dimension of the annular 
space constituting such recess, having reference to the 
maximum expectable radial dimension of said space at 
the smallest or most worn diameter of the piston rod of 
the given pump installation. 
Thus as noted the axial and radial dimensioning of the 

box bore including the inclined wall means 115 and the 
dimensioning of the wedge pack-ing ring 20 are so corre 
lated that the inwardly tapering cavity within the integral 
inclined~wall bore of the stuf?ng box 110 has a length in 
the axial direction greater than that of the packing 20 in 
the free form of the latter, again noting the recess inner 
end portions S and S’ respectively with tapering and with 
substantially cylindrical circumferential walls. 

Further, in the preferred embodiment illustrated, the 
wedge packing ring 20 is shaped, proportioned and ar 
ranged to be compressed into sealing easement with the 
reciprocable rod 5 in a positive mechanical fashion such 
as to avoid reliance on ?uid pressure upon lengthwise 
protruding terminal lips at either the outer conical wall or 
the inner cylindrical wall of the packing, such for example 
as resorted to in the Dicky patent mentioned where re 
entrant recessing at the inner terminus forms bevelled 
outer and inner edges respectively adjacent the bore wall 
of the stuffing box and the cylindrical surface of the pis 
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ton rod. Such lips or edges of progressively thinning 
component material as they approach coincidence with 
said adjacent box and rod walls are found to be incom 
patible with effective sealing of surfaces of longitudinal 
surfaces of separation needed for lateral application of 
the packing to the rod and in the presence of high-pres 
sure abrasive ?uids are subject to rapid breaking away 
and attendant production of leakage. 

In contrast to such bevel-lipped formations the unitary 
packing ring 20 of the instant invention both at the outer 
end wall 22 and at the inner end wall 23 ?at faces of sub 
stantial radial extent and disposed wholly or substantial 
ly entirely in planes perpendicular to the axis of the pack 
ing and of the rod 5 which it surrounds. 
At the same time the radial extent of said ?at 

terminal faces, which is to say the radial thickness of the 
packing wall, and the stated taper of the outer wall are 
in the present invention so correlated with the axial length 
of the packing unit 20 that the radial wall thickness there 
of at the outer or large end is more than twice the radial 
wall thickness at the inner or small end. Yet the length 
along the rod is made at least three times the maximum 
radial wall thickness at the larger outer end. By thus 
utilizing a solid but relatively narrow wholly radial inner 
end wall face, less than one-half that of the similarity 
radial outer wall face, in conjunction with the stated over 
all length-to-outerwend-wall-thickness ratio had by means 
of the stated average 11° taper, the mechanical compres 
sion capacity is drastically improved. Resultantly there 
is for the ?rst time provided an e?iciently sealing yet 
laterally installable packing for high-pressure slush pump 
use such as for current deep well operations. 
Thus in accordance with the invention the rod packing 

assembly not only provides for mechanically squeezing 
the rubber or rubberous composition of the packing ring 
2% into sealing accommodation to the reciprocating pis 
ton rod operating under high pressure conditions and in 
the pumping of abrasive ?uids such as the slush for oil 
wells drilling, but also accomplishes this improved seal 
ing while affording to the packing ring 20 the ability to 
be installed on and removed from the rod 5 without hav 
ing to unscrew or disconnect the rod from the crosshead. 

Such lateral applicability and removability for the 
packing ring requires that the wall thereof be separably 
split longitudinally from end to end, so that the opposed 
ring portions at longitudinal zone of division or split 
path may be resiliently spread apart laterally su?iciently 
to he slipped onto and off from the rod transversely 
thereof; see particularly FIG. 2 where the split or longi 
tudinal joint formation is designated generally at 25. 
An important aspect of the illustrated embodiment of 

the invention resides in the novel structure and arrange 
ment of this separable joint formation or interlocking 
jointure 25 and the combination thereof with the exter 
nally conical packing ring 20 having the described radial 
?at end wall faces. 

In the packing unit 20 of the present example longi 
tudinal series of round-headed button-like members or 
lugs 30 alternating with like-shaped sockets 40 are formed 
on the ring wall at the joint 25 in longitudinally offset 
relation at the two sides thereof, so that the lugs 30 on 
one wall of the joint individually stand opposite the 
sockets 40 of the opposite wall in opposed mating rela 
tion; see FIGS. 1 and 2. In the closed position of the in 
stalled ring these members 30 of the two series mutually 
interlock resiliently and compressively, interengaging 
along curved surfaces providing for mutual overlapping 
of the adjointed members 30 circumferentially, longitu 
dinally and also radially of the packing wall at the joint 
25 and particularly including overlapping formations at 
the extremities of the joint at the described radial end 
wall faces of the packing unit 20. Thus positive closure 
of the joint is assured and especially against endwise seep 
age at the smaller as Well as the larger end of the pack 
ing ring unit 20 and in a manner not satisfactorily obtain 
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able in high-pressure operations with prior packings of 
the terminal lip form such as represented by the Dicky 
patent already menitoned. 
The curvilinear locking lugs 30 each extend for the 

full radial thickness of the packing wall at their respec 
tive positions lengthwise along it; see FIG. 3. As best 
seen in FIGS. 1 and 2 each such lug 30 has a rounded 
head portion 31 with parti-circular end faces 32, 33 at 
the exterior and interior surfaces of the packing. Said 
lug end faces and the lug body portions between them are 
of something in excess of semi-circular extent approach 
ing or equalling the three-quarter round. Said lug head 
portions 31 are carried by reversely curved lug neck por 
tions 34 merging into the packing wall at the side of the 
joint at which the given lug is supported. 
The lugs 30 and the intervening sockets 40 along one 

margin of the joint are similarly shaped, spaced and ar 
ranged for snugly conforming matching inter?t with the 
sockets 40 and lugs 30 respectively of the opposite mar 
gin, noting the closed position of the joint in FIG. 1, also 
FIG. 3. Thus there is positive interlocking of the joint 
forming elements 30, 40 in the directions lengthwise and 
also extensively circumferentially of the packing ring. 

Additionally the heads 31 of the lugs 30 are formed 
with concavities and the sockets 40 with matching con 
vexities in the direction radially of the packing, giving 
them a bowed and general hour-glass conformation as 
seen in section in FIGS. 3 and 5 and in edge elevation 
in FIG. 4 and designated as at 35, 36 therein. Said 
radial curvature, in effect creating ?ared portions 37 at 
the radially outer and inner ends of the lugs 30, affords 
a positive interlocking for the joint in the third or radial 
direction of the ring packing unit 20. It is noted that 
such three-way interlocking and sealing overlap of the 
joint-forming elements is carried out over the full length 
of the joint zone 25, including partial lug and socket 
formations 30a, 403 at the smaller end of the conical 
packing ring and 30b, 40b at the larger end. 
From the foregoing it is apparent that by reason of 

the deeply interengaging lugs and sockets 30, 40 with 
approximately three-quarter round lug heads seating in 
conformant inner socket portions and the associated con 
cave, convex and ?aring formations such as shown and 
described the total longitudinal zone of jointure 25 is 
enabled to be compacted into assured sealing closure pri 
marily under mechanical pressure alone. 

In installation such mechanical pressure of a high order 
is applied at the respective ?at radial end faces 22 and 
23 of the conical packing ring unit 20, consequent to 
setting up of the installed packing by means of the action 
of the gland 130 at the larger end and as opposed by the 
inclined wall 115 of the stu?ing box engaging the conical 
portion of the packing including the smaller ?at radial 
end thereof. The initial forming of the packing ring 20' 
with terminal end faces wholly in radial planes perpen 
dicular to the rod axis over substantially the entire radial 
extent of said packing ends insures security of complete 
sealing along the jointure zone 25 and especially at the 
ends, thus avoiding the difficulties heretofore experienced 
in that regard where eiforts at augmented hydraulic seal 
ing pressure have been attempted as by inwardly annu 
larly recessing the ends of packing collar elements and 
there forming circumferential lengthwise protruding lips, 
bevelled rims or the like. 

In operation, with the packing ring 20 laterally applied 
about the rod in the pump said packing element is set 
up into wedging engagement with the inclined Wall 115 
of the stu?ing box and is locked up in such operative 
position as by the gland 130. The anchoring of the 
stu?ing box 110 upon the pump cylinder wall 6 and the 
adjustable securement of the gland may be variously pro 
vided for. In the illustrated example there is employed 
for the purpose the series of threaded studs 112’ earlier 
mentioned, these being tapped into the pump cylinder 
wall and extending commonly through the stu?ing box 
external ?ange 112 and the lateral ?ange 133 of the gland. 
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6 
Each stud in this instance receives a pair of lock-up nuts 
113, 114 individually engaging the respective ?anges 112 
and 133. While the gland 130 may engage the resilient 
packing 20 direct preferably a ?brous or other substan 
tially rigid intermediary collar 134, which may be divided 
for lateral installation, is interposed between the gland 
and the resilient wedge ring 20. 
The invention is not limited to the particular embodi 

ment thereof illustrated and described herein, its scope 
being set forth in the following claims. 

I claim: 
1. In a piston rod packing assembly for a reciprocating 

piston slush pump having a cylinder with an end wall, 
and a piston rod for operatively entering therethrough, the 
combination comprising a rod stu?ing box for mounting 
on and entry through said wall, the box having a central 
bore coaxial with the piston rod path, an inner end wall 
providing an internal annular shoulder about the rod path 
and an external radial mounting ?ange, 

the stu?ing box bore including internal relatively large 
and relatively small cylindrical portions at the outer 
and at the inner ends respectively and a major inter 
mediate portion continuously tapering between the 
outer and the inner cylindrical portions, said box 
bore portions de?ning an annular packing recess to 
surround the piston rod, 

and a resilient integral one-piece packing ring unit with 
a rod-receiving internal cylindrical bore and an ex 
ternal circumferential face presenting a major coni 
cal portion and a relatively short cylindrical portion 
at the larger outer end, 

said packing ring unit having an initial longitudinal 
cross-sectional shape similar to that of the stuffing 
box bore wall including part of the cylindrical outer 
end portion thereof but with an initial free axial 
length short of the inner cylindrical end portion of 
said bore wall and further having an initial free 
radial wall dimension at all points along it greater 
than that of said annular packing recess at the cor 
responding point and to an extent greater than maxi 
mum expected variation in piston rod diameter under 
operative wear, 

said packing ring unit having outer and inner end faces 
of substantial radial extent and disposed substan 
tially entirely in planes perpendicular to the piston 
rod axis and having from end to end thereof a single 
longitudinal zone of separable jointure for lateral 
application and removal of the packing unit relative 
to the rod, 

said jointure zone comprising along each opposed 
longitudinal margin thereof a series of alternating 
lugs and sockets similarly spaced at the two margins 
and longitudinally staggered for entry of the lugs of 
one margin into the sockets of the opposite margin, 
said lugs presenting at the free ends rounded heads 
of greater than half-round body and being bowed 
and terminally ?ared radially of the packing whereby 
three-dimensional interlocking of the lugs and sockets 
is afforded along the full extent of the jointure zone, 

and a gland and associated threaded means at the outer 
end of the stu?ing box for applying to the packing 
unit axial thrust of a high order e?Fective at the re 
spective ?at radially disposed end faces of the pack 
ing unit in a manner insuring secure sealing fully 
along and at the ends of the longitudinal jointure 
zone primarily under mechanical pressure alone. 

2. For use in packing the rod of a reciprocating-piston 
slush pump, 

a resilient integral onewpiece packing ring of truncate 
conical external form, said unit having at the respec 
tive ends ?at terminal faces in planes perpendicular 
to the ring axis, 

said ring having a longitudinal zone of separate join 
ture whereat it is openable for lateral application 
to and removal from a pump piston rod to be packed, 

said jointure zone comprising along each opposed 
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longitudinal margin thereof a series of alternating of the ring is at least three times said maximum radial 
lugs and sockets similarly spaced at the two margins Wall thickness. 
and longitudinally staggered for entry of the lugs of 
one margin into the sockets of the opposite margin, References Cited by the Examiner 
said lugs presenting at the free ends rounded heads 5 UNITED STATES PATENTS 
of greater than half-round body and being bowed 1,755,436 4/1930 Faudi ____________ __ 277__115 
and terminally ?ared radially of the packing whereby 2,464,653 :3/1949 Phipps ___________ __ 277._221 
three-dimensional interlocking of the lugs and sockets 2,896,980 7/ 1959 Dicky ____________ __ 27 7-1 19 

is afforded along the full extent and at the ends of the 
jointure zone. 

3. A packing ring in accordance with claim 2 wherein 
the maximum radial wall thickness at the outer end is LAVERNE 11 GEIGER, Primary Exammm; 
more than twice that at the inner end, and the axial length I MEDNICK A SS1- t an t Examiner 

1o FOREIGN PATENTS 
965,545 6/1957 Germany. 


