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1. 

The present invention relates to pistons in gen 
eral and particularly to a piston for slush pumps 
and the like which incorporates improved seal 
ing Or packing means. More particularly the 
invention comprises a slush pump piston in Which 
the Sealing cups, washers, or packings are con 
Structed, arranged, and retained in a novel man 
ner to provide positive sealing, reduced friction, 
and long life. 
Slush pumps are used to circulate the slush or 

drilling mud in well-drilling operations. Pos 
sibly the drilling of oil wells is the most common 
and best known type of operation in which they 
find USe. The mud must at times be pumped to 
tlemendous depths and at pressures which may 
exceed a thousand pounds per square inch. In 
the punp a reciprocating piston operates against 
the inaximum pressure in the Working stroke and 
against a reduced pressure, which may be below 
atmospheric, on the return stroke. A positive 
Seal inust be maintained to handle the tremen 
dous pressures involved, and it is essential for 
efficient and economical operation that the pis 
ton life be of reasonable length. 
The pump piston acts directly against the 

abrasive nud or slush within the cylinder and 
travels at high Speeds. Metal-to-metal contact 
Using the liquid abrasive as a lubricant is in 
possible, and conventional slush pump pistons 
have long embodied inon-metallic cylinder-con 
tacting packings, Seals, or washers, usually of a 
"eSiiigint, material. While the broad principle of 
using Such resilient members is accepted, it has 
been found that there is a great latitude in their 
Operating effectiveness depending upon their 
characteristics. The present invention is di 
i'ected toward an improved slush pump piston 
construction which is characterized by its in 
proved operation and longer life made possible by 
variants from the conventional designs and 
which cooperate in a new and novel manner. 
With an appreciation of the problems present 

in the field of slush pumps and particularly those 
problems inherently present in the piston unit of 
Such pumps, it is an object of the present in 
Vention to provide a piston adapted for use in 
Slush pumps and the like in which the cylinder 
cCntacting Sealing means are so constructed that 
the area of Sealing contact in which the piston 
cont20ts the enclosing cylinder varies. With the 
pressures present, 

It is another object of the invention to provide 
a Slush punp piston unit in which there is pro 
Vided one or more resilient Sealing washers mak 
ing contact with the enclosing pump cylinder 
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and which are so constructed that the limits of 
their sealing areas move progressively and lon 
gitudinally along their peripheral Surfaces with 
variations in the pressures acting thereagainst. 

Still another object of the invention is to pro 
vide a piston for Slush pumps and the like in 
which a sealing member adapted to make con 
tact with an enclosing cylinder incorporates por 
tions of different resiliency So constructed and 
arranged that as the pressure acting against the 
unit increases the portion of the unit of lesser 
resilience assumes increased in portance in the 
Sealing function. 

Still another object of the invention is to pro 
vide a slush pump piston in which cylinder-con 
tacting surfaces provided by materials of differ 
ent resiliency are so arranged that the pressure 
Sealing area, advances progressively along the 
element into the area, provided by the material 
of lesser resilience as the pressure increases. 
A further object of the invention is to provide 

a piston for slush pumps and the like in which 
the Sealing cup is so contoured on its pressure 
receiving face as to reduce the sealing pressure 
between its more resilient portion and the en 
closing cylinder as the pressure increases to re 
duce effectively the frictional wear of that por 
tion. 
A further object of the invention is to provide 

an improved slush pump piston in which the 
parts are retained in their assembled relation 
ship by improved readily disengaged retaining 
e3S. 
These and other more specific objects will ap 

pear upon reading the following specification and 
claims and upon considering in connection there 
With the attached drawing to which they relate. 

Referring now to the drawing in which pre 
fered embodiments of the invention are illus 
trated: 

Figure 1 is a partial longitudinal section 
through the cylinder of a slush pump within 
which is positioned a piston constructed in ac 
cordance with the present invention which is it 
Self partially shown in Section; 

Figure 2 is a partial Section through a piston 
with the Sealing up in its normal uncompressed 
Condition and illustrated with respect to the 
Surface of a cylinder which the piston is designed 
to enter; 

Figure 3 is a view similar to Figure 2. With the 
piston positioned within an enclosing cylinder 
Wail and with relatively Small pressure acting 
thereagainst; 

Figure 4 is a view similar to Figure 3 and illus 

  



2,677,581 
3 

trates the longitudinal shift of the area of Seal 
ing contact of the piston cup with increased 
pressure acting against the unit; - 

Figure 5 is a partial View of a piston similar to 
that illustrated in Figure 1 but incorporating 
modified cup-retaining means; and 

Figure 6 is a view looking in the direction of 
the arrows upon the line 9-3 of Figure 5. 
The piston rod of a Slush pump is indicated 

in the drawing by the reference character 
and is connected to a Suitable Source of powei by 
Which it is reciprocated longitudinally within 
an enclosing cylinder 2. Rod is tapered at 
(3 adjacent its end to receive the piston com 
prising the present invention and its extreme 
end is exteriorly threaded at 4 to seat an in 
ternally threaded nut 6 which functions to hold 
the piston in place on itS tapered Seat. 
The piston proper comprises a cylindrical 

body or hub 7 provided with a tapered bore 8, 
of a size to seat upon the tapered portion 3 
of rod t , and with a centrally positioned radial 
ly extending fange 9, the external diameter 
of which is sufficiently less than the internal 
diameter of cylinder 2 as to leave approxi 
mately 64 inch clearance. This exact figure is 
not of the essence, it being important Only that 
the body does not contact the cylinder. An in 
ternal circular groove 2 f is provided in the body 

opening into tapered bore i3 and Seats a, 
sealing O ring 22, as illustrated in Figure 1, 
to prevent pressure leakage through the bare 
8. Piston body T is made of a rigid material, 
preferably metal, and serves as the Supporting 
structure for a pair of cup washers or packings, 
generally indicated by the reference character 
25, positioned upon opposite Sides of its flange 
9. It is in the construction of members 25 and 

in the retaining means by which they are re 
movably secured to the body that the present 
invention resides. The members 25 and their 
retaining means upon opposite Sides of flange 
9 are duplicates and only one Set Will be de 

Scribed. 
Each washer or packing 25 comprises a disk- : 

like portion 26 and an adjacent outer portion 
27 integral therewith and formed principally 
as a longitudinally extending fiange. Fortion 26 
in a preferred form comprises a disk formed of 
adjacent flat canvas rings, the interstices of 
which are filled with rubber which is preferably 
natural rubber. Outer p2it 2, on the other 
hand, is formed entirely of resilient material and 
is much more resilient than 26. 
A rigid backing plate 29 is bonded, as by be 

ing vulcanized, to the inner face of part 26 and 
lies against the adjacent radial face of body 
flange 9. The plate and the portion 26 have the 
same radial extent and lie approximately as inch 
within the periphery of flange 9. Here again 
the exact distance is not of the essence but in 
stead it is important that the radial extension 
be less than that of the flange. In a preferred 
relationship the portion 26 is exteriorly frusto 
conical with its greatest diameter adjacent plate 
29. Plate 29 does not extend inwardly for the 
entire radial extent of flange 9 and portion 
26 extends thereunder and adjacent the flange 
at 3. Another feature of interest and importance 
lies in the fact that radially beyond a circle con 
centric to Shaft and including the point indi 
cated by the reference character 32 each washer 
portion 26 flares outwardly from the plate 33 
So that its Outer peripheral Surface is of greater 
extent than its inner surface. This provides a 
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4. 
greater Surface area for portion 26 apposing the 
enclosing cylinder than would otherwise be the 
case and makes for economy in the use of the 
ilaterial of portion 26 which is relatively expen 
Sive rubber-covered fabric at each layer. 

Turning now to packing portion 2. Which is 
of greater resilience than portion 23 it is seen 
to extend radially adjacent the inner portion 
of part 26 and to be formed adjacent body 
as a longitudinally extending circular lip 34. 
At a point Spaced radially from the body 26 
by a distance Substantially equal to that of point 
32 body 2 in any radial plane is inciined out 
Wardly as a surface 36 which terminates in a 
narrow radially extending Surface 37. The latter 
is connected by a surface 33, which nakes an 
angle of about forty-five degrees With it, to the 
top surface 39 of packing portion 27 extending 
inwardly to merge with the peripheral surface of 
portion 26. The surfaces 36, 3, 38, and 39 form 
the exterior of a longitudinally extending cir 
cular tapered flange which horinally in its un 
compressed, undeformed condition has a greater 
diameter at its outer end than the cylinder 2 
Within Which the pistoin is intended to fit. Fig 
are 2, in which the dot dash line indicates the 
inier Surface of cylinder 2, illustrates the over 
size of the packing while Figures 3 and 4 show 
it, positioned Within the cylinder and deformed 
Under different preSSure conditions. 

Each packing 25 is removably retained against 
longitudinal displaceinent upon the body or hub 
A and against the central fange 9 by manually 
adjustable locking means comprising in each 
instance a fiat igid circular abutinent plate 4t 
in contact with the flat radially extending Star 
face of washer portion 2i. Plate 4? is contoured 
to conforin to the curvature of portion 2 as it 
i?erges from its radially extending flat face into 
the inclined surface 36. Plate if is forced against 
Sealing Eilember 25 by a plurality of arcuately 
spaced headed bolts 43 carried by a ring 44 
closely encircling body fi. The ring is forined 
with a beveled edge 46 abutting a garter-type 
coil spring 47 expanded in a groove 33 in the 
Surface of body . The threaded portion of 
each bolt 43 is of such length that with its head 
in contact with the outer Surface of ring 44 
and the latter abutting the retaining spring 
As the plate 4 will be forced against the ad 
jacent packing 25 with the desired retaining 
preSSure. 
The a5Seibly of the piston unit constructed in 

accordance With the present invention is a sin 
ple Operation accomplished, of course, with the 
piston outside of the cylinder and preferably 
displaced from the rod . Let it be assumed 
that it is desired to place new packings 23 upon 
the pistol body . As the operation is identical 
for each packiing the positioning of only one need 
be described. The packing or washer, which is 
cup-like in shape and centrally bored, is ad 
vanced upon the end of the body until its 
backing plate 29 abuts the body flange 9. The 
abutting plate 4 is then seated upon the cup, 
being properly centered by the lip 34 which ex 
tends into the bore of the plate which is sized 
to receive it. The outer and adjacent edge of 
plate 4? is curved to conform to the curvature 
of the adjacent cup portion 2 where its in 
clined Surface 36 merges with its flat radial 
Surface. The clamping ring 44 is then moved 
axially into position with the bolts 43, of which 
there are a plurality spaced arcuately, in a 
Somewhat withdrawn position. The retaining 
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coil Spring 48 is expanded around the end of 
body if and is slid therealong until it seats in 
the circumferential groove 48. With the spring 
Seated the clamping ring 44 cannot be displaced 
longitudinally from the piston body. The indi 
vidual bolts 43 are then rotated to advance them 
through ring 34 and their forward ends into 
contact With abutment plate 4f. The bodies of 
the bolts are of Such a length that with each 
bolt tightened until its head contacts the ring 
& a predetermined and desired clamping pres 
Sure is exerted against plate 4 which holds the 
entire Cup 25, and primarily the rigid metallic 
plate 29, against the hub flange 9. 
With both cups 25 secured in place upon the 

piston body and with the sealing O ring 22 
positioned Within its groove 2 the piston is ready 
to be positioned upon the actuating rod . As 
described, the end 3 of the rod is tapered as is 
the interior bore 8 of the piston body. The 
piston is advanced longitudinally onto the rod, its 
end. With the larger opening being in advance, 
lintil it seats upon the tapered end 3. The inte 
riorly threaded nut is after being rotated onto 
the threaded end is of the rod and advanced un 
til it contacts the adjacent end of body is then 
further advanced Sufficiently to Wedge the piston 
body onto the rod in rigid fixed relationship. 
leakage between the rod and the piston body is 

prevented not only by the tight fit of the parts 
but also by the presence of the O ring 22 which 
is compiressed within its groove 2. 
The next Step Connprises the positioning of the 

piston Within the cylinder 2. In the conven 
tional Slush pump piston design the packing is 
formed With a relatively sharp edge or lip at the 
forward portion of its flange. This edge or lip 
abuts the cylinder wall and all too frequently in 
Sliding the piston into the cylinder, and also in its 
regiprocation therein, the lip is turned back be 
tween the flange and the cylinder resulting in 
tearing, excessive friction, and undue wear. This 
difficulty is entirely eliminated by the packing 
constructed in accordance with the present in 
vention. The conventional flange, the shape of 
which is seen by referring to Figure 2 in which 
the dotted ine C indicates the normal underside 
of the flange, has been thickened to provide an 
outer lip portion which includes a beveled angul 
larly inclined surface 38 and a radial surface 
37. The lip itself is seen to be greatly thicker 
than the normal lip and the inclination of the 
beveled surface 38 prevents any tendency to 
wedge it rearwardly and back between the cylin 
der and the fange itself. Outside of the cylinder 
12 the piston cup 25 normally assumes a maxi 
inuin diameter which is larger than the internal 
diameter of the cylinder, as illustrated in Figure 
2, so that upon being inserted in the cylinder the 
Cup flanges are forced radially in Wardly. The 
cup portion 25 is of Smaller diameter than the 
cylinder and it is the flange portion of the part 
22 which makes the sealing contact which largely 
is at the outer end thereof, as illustrated in Fig 
tie 3. Substantially this same relationship exists 
When SYnail pressures are acting against the 
pistora. 
With the piston assembled and positioned With 

in the cylinder as described and the cylinder 
properly oriented in the pump the unit is ready 
for operation, the manner of which will now be 
described. Under the control of valves forming 
no part of the invention slush or mud is drawn 
into the cylinder 2 upon each side of the piston 
during a suction stroke to be placed under pres 

5 

O 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 

6 
sure and forced therefrom during each compres 
Sion or Working stroke. During a suction stroke 
the pressure acting against a piston cup 25 will 
be very Small, even atmospheric pressure or less, 
and the contact made by the cup with the en 
closing Cylinder will be largely the result of its 
OWin inherent resilience forcing it outwardly. Un 
der these conditions it is the outer end of the cup 
fiange, that is, the outer or lip portion of the 
part 2, which contacts and provides the major 
Sealing effect with the cylinder wall, in the man 
ner illustrated in Figure 3. The area in contact 
With the Wall is reduced to a minimum providing 
the double advantage of reduced friction and re 
duced wear. In the compression or working 
Stroke during which the fiuid is placed under 
preSSure by the advance of the piston, the ad 
vancing cup is placed under tremendous pres 
Suires Which may vary between three hundred and 
fifteen hundred pounds per Square inch or more. 
These preSSures, of course, are exerted in all di 
rections within the cylinder and against all ex 
posed piston Surfaces. With the pressure at a 
minimum the sealing contact of the cup with the 
cylinder Will be as illustrated in Figure 3 but as 
the piston moves for Wardly in its working stroke 
3.1d the pressure of the fluid increases a change 
takes place. It night be thought that with the 
increase in pressure the extreme edge or lip of 
the fiange of cup portion 27 would be forced with 
greater pressure against the enclosing cylinder 
Wall but such is not the case. With the cup de 
signed as described it has been determined that 
With the increase in preSSure the cylindrical area, 
of contact with maximum pressure between the 
Cup and the enclosing cylinder Wall actually ad 
vances longitudinally and toward the flange 9. 
At the lower pressures the maximum Sealing preS 
sure is at the outer or lip portion of the flange 
and as it increases the ring area of maximurn 
Sealing pressure moves inwardly until at the ex 
treme pressures it is the peripheral area of a less 
resilient cup portion 26 which provides the maxi 
murn sealing effect. In Figure 4 this relation 
Ship is illustrated in an exaggerated manner, the 
dotted line indicating a sealing position corre 
Sponding to a still higher pressure. Actually in 
the high pressure relationship of Figure 4 the 
Outer portion of the packing is in contact with 
the enclosing cylinder being separated therefron. 
only by a thin lubricating film of fluid. The 
showing of the drawing is intended to emphasize 
the fact that the maximulin Sealing preSSure and 
effect has shifted longitudinally and not that the 
portion 2 is actually Spaced physically from the 
enclosing cylinder. It appears that With the in 
crease in pressure the ability of the more iexible 
resilient body 2 to provide a positive seal de 
creases and the pressure of the fluid makes itself 
felt further along the cup length. It is accurate 
to state that the cylindrical area of maximurn 
sealing effect between the packing and the cylin 
der travels axially or longitudinally inwardly 
along the packing and toward the body flange 9 
as the operating pressures increase. It cannot 
be said positively that a straight line relation 
ship exists but the relationship is as described. 
The expanding tendency of the pressure acting 
upon the outer lip of the body portion 27 is mini 
nized by the apposing component of pressure 
acting upon the beveled surface 38. The same 
result follows along the length of the cup flange 
in Which fluid leakage brings the cylinder fluid 
pressure directly between the packing and the 
cylinder. 



2,677,581 
7 

As the piston reciprocates within the cylinder 
the cups upon the opposite sides thereof are 
placed under compression alternately and the 
Sealing areas travel longitudinally as described. 
As the Sole iubricant present is the fluid itself 
the lubricating action is aided by the beveled Sur 
face 33 which tends to Work a thin film of fluid 
into and between the cylinder and the flange 
rather than to Wipe it from the cylinder Wai in 
the manner of a Squeegee as do the conventional 
sharp-lipped cups. 
Turning now to Figures 5 and 6 in particular, a 

Iodified construction of the present invention 
is illustrated which is to be understood as being 
identical to that first described except as Spe 
cifically pointed out. Piston body and sealing 
Cup or packing 23 can be understood to the same 
except that he packing ring 22 is Omitted and in 
place of the semi-circular-sectioned grooves 48 
Seating the Springs 4 in the first embodiment 
grooves having mutually perpendicular walls 
are Substituted. The abutment plate is again 
positioned against the exterior radial plane Sur 
face of the Cup 25 and is forced thereagainst by 
a, plurality of arcuately spaced headed bolts 62 
the forward ends Of Which extend into unthread 
ed recessed Seats 63 in the plate. The bolts are 
threadedly seated in a champing ring 34 formed 
of two semi-circular sections narrowed along 
their inner peripheral edges. Which Seat in the 
grCove 6 . The extension of the forward ends 
of the bolts 62 into the seats S3 secured in plate 
f effectively prevents radial separation of the 
ring Sections. Lock Washers S3 are preferably 
placed between the head of each bolt, $2 and the 
Clanping ring 6. With the exception of the re 
taining means described this construction is idein 
tical to that first described both in structure and 
in Operation. 
The packing or Sealing cup comprising an in 

portant part of the present invention may be 
coilsticted in different manners. One preferred 
Flethod comprises placing the plate 29 in a mold 
With the portion 25 in the form of a fiat disk 
positioned thereon. A relatively great pressure is 
the exerted upon the top of disk 26 by a die 
Which is fiat for a portion of its surface and then 
inclined so that the pressure exerted upon the 
outer portion of the disk is less than upon the 
innes' portion. 
2i forcing it radially inside the inner radius of 
plate 29 into the underlying shoulder 3. The 
preSSure also compresses the central portion of 
the disk to a greater extent than the outer por 
tion which is flared outwardly to conform to the 
curvature of the die. The resulting portion 26 
has a Section as illustrated in the drawing. The 
resilient part 2 is then molded in place and in 
the Operation the plate 29 is vulcanized to the 
adjacent cup portion 26 to make a unitary inte 
gral construction as described. 
While the particular apparatus herein shown 

and described in detail is fully capable of at 
taining the objects and providing the advantages 
hereinbefore stated, it is to be understood that 
it is merely illustrative of the presently pre. 
ferred embodiments of the invention and that 
no limitations are intended to the details of con 
Struction. Or design herein shown other than as 
defined in the appended claims. 

claim: 
1. in a Sealing washer for a siush pump pis. 

ton of the type having a hub body formed with 
a radially extending flange, a sealing washer 
adapted to be positioned at the side of said fange 

The force compresses the disk 
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8 
and including peripheral surfaces adapted to 
make Sealing contact with an enclosing cylinder 
and an end surface facing the interior of Said 
cylinder, Said washer being formed of resilient 
part.S Cf different resiliencies bonded at the part 
of least resilience to a flat radial backing plate 
a dapted to a but said flainge, said part of least 
resilience having a peripheral surface normally 
leSS in diameter than the diameter of said cyl 
ider, the part of Said washer adjacent said 
part of least resilience being of greater resili 
ence and having a longitudinally extended flange 
formed with frusto-conical inner and outer Sur. 
faces, the outer Surface varying in diameter from 
a minimum leSS than to a maximum greater than 
the diameter of Said cylinder, the inner surface 
being Spaiced longitudinally from said part of 
least resilience and radially within said outer 
Surface, a radial Surface extending radially out 
Wardly from the said frusto-conical inner Sui 
face, and a surface inclined radially outwards 
ah?il CYngitudinally toward said :acking plate con 
Ilecting the Said radial surface to saic frusts). 
conical outer surface. 

2. The construction recited in cairn 1 chai'. 
acterized in that said surface inclined radially 
OutWardly and longitudinally toward said back. 
iing plate nakes an angle of approximately forty 
five degrees with a plane normal to the axis 
of the piston in its operative relationship. 

3. he construction recited in claim 1 char. 
acterized in that said surface inclined radially 
OutWai'dly &nd lo;1gitudinally toward said back 
iig plate makes an obtuse angle with said frust. 
conical outer surface. 

4. In a Sealing Washer for a slush pump pis 
tion of the type having a hub body formed with 
a radially extending flange, a sealing washer 
&dapted to be positioned at the side of said flange 
including peripheral surfaces adapted to make 
Sealing contact With an enclosing cylinder a: 
preSSuire-receiving Surfaces exposed to the inta. 
rior of a cylinder enclosing said piston and ar 
ranged as to receive radial, longitudinal and 
mutually cancellative forces from a pressure ex 
isting in Said cylinder, said pressure-receiving 
Surfaces including a frusto-conical surface posi 
tioned radialiy within said peripheral surfaces 
and extended longitudinally therebeyond, saifi 
Surfage being adapted to receive pressure-exerted 
forces directed radially outward and longitudi 
nally, a cylindrical end surface extended radially 
at the outer end of said frusto-conical surface 
adapted to receive a pressure-exerted longitudi 
inal force, and a relatively narrow frusto-conic: 
Surface COInnecting Said cylindrical end Surface 
and the outer end of said peripheral Surfaces 
and adapted to receive pressure-exerted forces 
directed radially inward and longitudinally, tie 
Said radially outward and radially inward fo;c2S 
being cancellative to reduce the sealing pressua 
exerted on Said peripheral surfaces. 

5. In a slush pump piston, a cylindrical horel 
body formed with a radial flange and with a cis 
cumferential groove Spaced therefron, a sealing 
gasket Seated concentrically on said body at Gine 
Side of Said fiange in abutting contact there 
With, an abutinent plate in contact with the side 
of Said gasket Spaced from said flange, a lock 
ing ring encircling said body adjacent said groove 
and carrying a plurality of headed bolts ad 
justable toward and from said abutment plate 
to force Said gasket against said fiange, and dis 
placeable retaining means seated in said groove 
abutting Said locking ring to prevent its dis 
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placement relative to said body upon the ad 
justment of said bolts. 

6. The construction recited in claim 5 char 
acterized in that said groove is semi-circular in 
Section and in that said retaining means com 
prises a continuous coil spring. 

7. In a slush pump piston, a hub body formed 
With a radially extending fange, a sealing wash 
er positioned at the Side of said flange and in 
cluding periphei'al Surfaces adapted to make seal 
ing contact with an enclosing cylinder and an 
end Surface facing the interior of said cylinder, 
Said Washer being formed of resilient parts of 
different resiliencies bonded at the part of least 
resilience to a flat radial backing plate abut 
ting Said flange, said part of least resilience hav 
ing a peripheral surface normally less in diameter 
than the diameter of said cylinder, the part of 
Said washer adjacent said part of least resilience 
being of greater resilierce and having a lon 
gitudinally extended flange formed with frusto 
conical inner and outer surfaces, the outer sur 
face varying in diameter from a minimum less 
than to a, Inaximum greater than the diameter 
of Said cylinder, the inner surface being spaced 
longitudinally froin said part of least resilience 
and radially within said outer surface, a radial 
surface extending radially outwardly from the 
said frusto-co!hical inner Surface, a Surface in 
clined radially outwardly and longitudinally to 
Ward said 23.gising plate connecting the said radial 
surface to said frusto-conical outer Surface, an 
abutment, piate in contact with the end surface 
of said Washer' i'a dially within the inner frusto 
conical surface of said flange, a backing ring 
encircling said body adjacent Said abutment plate 
and fixed against longitudinal displacement 
therefron, and a plurality of headed boits car 
ried by said ring adjustable toward and from 
said abutment plate to force said washer against 
said flange radially within Said flange. 

8. The construction recited in claim 7 char 
acterized in that said surface inclined radially 
outwardly and longitudinally toward said back 
ing plate makes an angle of approximately forty 
five degrees with a plane normal to the axis of 
the piston in its operative relationship. 

9. The construction recited in claim 7 chair 
acterized in that said Surface inclined radially 
outWardly and longitudinally toward Said back 
ing plate makes an obtuse angle with said frusto 
conical outer Surface. 

10. In a slush pump piston, a hub body formed 
with a radially extending flange, a Sealing washer 
positioned at the side of said flange including pe 
ripheral surfaces adapted to make sealing con 
tact with an enclosing cylinder and pressure-re 
ceiving surfaces exposed to the interior of a cyl 
inder enclosing Said piston and arranged as to 
receive radial, longitudinal and mutually can 
cellative forces from a pressure existing in said 
cylinder, said pressure-receiving surface includ 
ing a frusto-conical Surface positioned radially 
within said peripheral Surfaces and extended 
longitudinally therebeyond and a radial surface 
positioned radially inside Said frusto-conical sur 
face, said frusto-conical surface being adapted 
to receive preSSure-exerted forces directed radi 
ally outward and longitudinally, a cylindrical end 
Surface extended radially at the outer end of said 
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10 
frusto-conical surface adapted to receive a preS 
sure-exerted longitudinal force, and a relatively 
narrow frusto-conical Surface connecting said 
cylindrical end surface and the outer end of said 
peripheral Surfaces and adapted to receive pres 
Sure-exerted forces directed radially in Ward 
and longitudinally, the said radially outward and 
radially inward forces being cancellative to re 
duce the sealing pressure exerted on said periph 
eral Surfaces, and an abutment plate in contact 
with Said radial Surface, a backing ring encircling 
Said body adjacent Said abutment plate and fixed 
against longitudinal displacement therefrom, and 
a plurality of headed boits carried by said ring 
adjustable toward and from said abutment plate 
to force said washer against said fange radially 
within Said flange. 

11. In a Slush pump piston, a cylindrical bored 
body formed with a radial flange and With a cir 
cumferential groove Spaced therefron, a sealing 
gasket seated concentrically on said body at One 
side of said flange in a blitting contact, therewith, 
an abutment plate in contact with the side of 
said gasket spaced from Said fange, and a lock 
ing ring encircling said body adjacent said groove 
and fixed relative to said body to prevent longi 
tudinal displacement from Said flange and carry 
ing a plurality of headed bolts adjustable toward 
and from said abutment plate to force said gasket 
against Said flange. 

12. In a slush punp piston, a cylindrical bored 
body formed with a radial flange and with a cir 
cumferential groove Spaced therefron, a sealing 
gasket Seated concentrically on said body at one 
Side of Said fiange in abutting contact there with, 
an abutinent plate in contact with the side of 
Said gasket Spaced from Said flange, a locking 
ring encircling said body adjacent said groove 
and carrying a plurality of headed bolts adjust 
able toward and from said abutment plate to 
force said gasket against Said flange, the inner 
peripheral edge of Said ring being adapted to 
Seat in Said groove to prevent its longitudinal 
displacement upon the adjustment of said bolts, 
characterized in that said ring is split to enable 
it to be removed with said bolts in a loosened 
Condition and in that Said abutment plate is 
formed with seats for the contacting ends of 
Said bolts to prevent the radial displacement of 
Said ring with said bolts tightened. 
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