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57 ABSTRACT 

A positive displacement piston type pump having a 
drive housing portion and a pair of cylinder block hous 
ings secured to opposite faces of the drive housing, and 
a head secured over each of the cylinder block hous 
ings. Each cylinder block housing is provided with 
bores for forming a pumping cylinder, and also to re 
tain the valves required for controlling the flow of flu 
ids through the pump. The cylinder block housings 
therefore are provided with those individual compo 
nents of the pump which are subject to the greatest 
wear, and therefore this arrangement enabies a quick 
inter-change of components without requiring any sub 
stantial disassembly of the pump. Improved drive 
means are provided which enable the device to be op 
erated under severe operating conditions, these com 
ponents also being formed to provide ease of disassem 
bly and servicing. 

20 Ciains, 10 Drawing Figures 
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PSTOR TYPE PUMP 
This invention relates to pumps and more particu 

larly to a pump of the piston type with positive dis 
placement. The present application is a continuation 
in-part of my co-pending application Ser. No. 530,027, 
now abandoned, filed Feb. 25, 1966, entitled "Piston 
Type Pump' and assigned to the same assignee as the 
present application, the prior co-pending application in 
turn having been an improvement over a certain appli 
cation entitled "Piston Type Pump', Ser. No. 316,978, 
filed June 2, i963, now U.S. Pat. No. 3,238,890. 
The positive displacement piston type pump of the 

present invention is particularly adapted for use in a 
high-pressure, high-capacity application. The pump is 
capable of accomplishing this requirement while being 
light in weight and economical in construction. The 
structure of the pump includes a crankcase or drive 
housing portion, a pair of cylinder block housings se 
cured to opposite faces of the drive housing and a head 
secured over each of the cylinder block housings. The 
cylinder block housing is provided with bores which ei 
ther perse form or which are adapted to retain a pump 
ing cylinder sleeve, and which are also adapted to re 
tain the valves required for controlling the flow of fluid 
through the pump. The cylinder block housings there 
fore are provided with those individual parts of the 
pump which are subject to the greatest wear, and there 
fore this assembly arrangement enables a quick inter 
change of components without requiring any substan 
tial disassembly of the pump. These features are ac 
complished without sacrificing the pressure, capacity, 
or efficiency of operation. 

it is therefore a general object of the invention to 
provide a pump which is light in weight, economical in 
construction, readily servicable, and high in its effi 
ciency of operation. 

it is a further object of the present invention to pro 
vide a pump of the character described in which a dual 
piston arrangement is disposed substantially diametri 
cally across a hollow body, and having an outer closed 
loop with a piston drive mechanism disposed therein 
and adapted for high-pressure operation, the drive 
mechanism being generally isolated from contact with 
the fiuid being pumped. 

it is yet a further object of the present invention to 
provide a pump structure having an improved arrange 
ment for retaining valve and cylinder assemblies in 
place within the structure, which assemblies can be 
readily replaced or installed without requiring unusual 
tools, jigs, or the like. 

It is yet a further object of the present invention to 
provide a pump structure which has a simple cast body, 
a pair of cylinder block assemblies for either forming 
per se or retaining a cylinder sleeve and for retaining 
the requisite valve assemblies, and a pair of cylinder 
heads which, when secured to the cylinder block as 
semblies retain the valves and cylinder sleeve parts in 
rigid and sealed relationship, this being accomplished 
without requiring internal fastening. 
Another object of the invention is to provide an im 

proved drive connection in one aspect of the invention 
for a high pressure pump which utilizes a drive means 
which can tolerate ordinary run-out errors on the drive 
shaft arrangement. 
A still further object of the present invention is to 

provide a double-acting piston pump in which fluid 
flow passageways are arranged to provide smooth and 
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2 
efficient flow of fluid at a wide range of operating pres 
SS 

Yet a further object of the present invention is to pro 
vide an improved stacking assembly or arrangement for 
the pistons employed in connection with the pump 
Structle. 
These and other objects and advantages of this inven 

tion will more fully appear in the following specifica 
tion, made in connection with the accompanying draw 
ings, wherein like reference characters refer to the 
same or similar parts throughout the several views and 
in which: 
FG. is a top plan view of the pump and mounting 

assembly, and showing, in phantom, an outline of the 
valve and cylinder arrangement together with an outer 
sealing arrangement; 

FIG. 2 is a vertical sectional view taken substantially 
along the lines and in the direction of the arrows 2-2 
of FIG. ii, and showing the mounting arrangement in 
partially broken away form; 
F.G. 3 is a vertical sectional view taken along the 

lines and in the direction of the arrows 3-3 of FIG. 2; 
F.G. 4 is a detail sectional view of a piston and cylin 

der sleeve arrangement utilized in the apparatus shown 
in FIGS. i-3; 
FIG.S is a view similar to FIG. 2, and showing the de 

tails of construction of a somewhat modified form of 
pump, 

FIG. 6 is a detail view of a somewhat modified form 
of cylinder arrangement construction, as contrasted to 
that form shown in the modification of FIG. 5; 
F.G. 7 is a sectional view, preferably a vertical sec 

tional view of a somewhat modified form of pump 
structure, this view being taken along the line and in 
the direction of the arrows 7-7 of FEG. 3; 

FIG. 8 is an elevational view, partly in section, show 
ing the arrangement of a cover-plate member, along 
with other features of a pump constructed in accor 
dance with the features of the present invention; 
FG. 9 is a vertical sectional view of a modified form 

of pump prepared in accordance with the present in 
vention, this view being taken along the line and in the 
direction of the arrows 9-9 of FEG. Ab; and 

F.G. Eb is a vertical sectional view of the structure 
shown in FIG. 9, this view being taken along the line 
and in the direction of the arrows 0-10 of FIG. 9. 
With continued reference to the drawings and with 

particular attention directed to FIGS. and 2, the 
pump housing is generally designated at 10, this hous 
ing comprising a central crankcase drive housing por 
tion 1, and upper and lower cylinder block housings 
2 and 13, with housing heads 14 and R5 being secured 

to and enclosing the cylinder block housing members. 
A mounting bracket 6 is provided for the pump hous 
ing i0, this bracket being provided with suitable holes 
for receiving the mounting bolts or screws i7 and 18. 
For convenience, as indicated in FGS. 1 and 2, the hub 
or boss upon which the mounting bracket 6 is re 
tained, may be received into the body of the pump at 
any of four positions, each being disposed 90° apart. 
This is possible since four symmetrical bolt holes are 
available for mounting purposes. The pump housing 10 
is provided with a holiow closed loop passageway, this 
passageway surrounding the crankcase drive chamber 
shown at 20. The crankcase drive chamber 20 is sealed 
and provided with suitable lubricants for maintaining 
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the drive assembly in properly lubricated condition 
during use, an oil cup being shown at 21. 
The continuous passageway is made up of a plurality 

of individual segments or portions. The crankcase drive 
housing has a pair of laterally disposed segments or 
portions 22 and 23, and each of the cylinder block 
housings or assemblies 12 and 13 have appropriately 
formed through-bores as at 24, 25, 26 and 27. The 
heads 4 and 15 further define a continuation of the 
continuous passageway by means of the areas shown at 
29 and 30 respectively. 
The crankcase drive housing 11 has a central cylin 

drical bore formed therein, and including an upper seg 
ment 31 and a lower segment 32. This cylindrical bore 
extends through the top surface 34 and the bottom sur 
face 35. In the form shown in the instant application, 
the bore portions 31 and 32 are formed along a single 
or common vertical axis which passes through the cen 
ter of the medial crankcase drive chamber 20 within 
the closed loop housing. The bore portions 31 and 32 
thus communicate between the endless passageway 
formed within the pump housing 10 and the crankcase 
drive chamber 20. 
The portion of the laterally disposed passageway 

shown at 22, 24 and 26 constitute the inlet passageway 
to the pump housing 10. An internally threaded port 36 
provides the inlet port to the pump housing. In a similar 
manner the laterally disposed portions of the endless 
passageway shown at 23, 25 and 27 constitute the out 
let portion of the endless passageway, and a pair of in 
ternally threaded communicating ports 37 and 38 are 
provided as the outlet ports from the pump housing 10. 
Each of the laterally disposed portions of the passage 
way as previously indicated, terminates at the outer 
surfaces of the oppositely disposed cylinder block as 
semblies, as at 40 and 41 in transverse portions 42 and 
43 respectively. The passageway portion 22 terminates 
in a pair of ports 44 and 45, these ports being of a cer 
tain predetermined diameter, which is somewhat less 
than the diameter of the bore portions 24 and 26 adja 
cent thereto. Similarly, the passageway portion 23 ter 
minates in a pair of openings 46 and 47, these openings 
likewise being of a diameter which is less than the adja 
cent extensions in the cylinder heads as at 25 and 27. 
The housing heads 14 and 15 are secured to the 

pump housing assembly, preferably to the crankcase 
drive housing by means of the cap screws 50-50 as 
shown in FIG. 1, one or more of these screws being off 
set in order to aid in orientation of the cover. A contin 
uous groove may be formed in these heads as at 51 and 
52 to receive a continuous sealing gasket as at 53 and 
54. It will be observed that a lug portion 55 of the sur 
face adjacent port 44 and lug portion 56 of the surface 
adjacent port 46 extends marginally over the passage 
way openings 24, 25, 26 and 27 for a purpose to be sub 
sequently disclosed. It will be appreciated that the 
lower passageways are provided with similar marginal 
lug portions. 
With specific attention being directed to FIG. 3 of 

the drawings, it will be observed that a large boss 58 is 
provided in sealed relationship to the pump housing 10 
and particularly with the crankcase drive housing 11. 
A boss receiving bore is formed in the drive housing 11, 
such as at 59, and while any suitable gasket may be 
used, an "O' ring seal is preferably interposed between 
the boss 58 and the inner surface of the recessed area 
59, such as at 60. The boss 58 is provided with a shoul 
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4. 
der at 62 in order to iocate the ball bearing assemblies 
63 and 64, this opening being sealed by a suitable seal 
member 65. 
At the upper and lower cylinder head assemblies 12 

and 13, there is provided a cylinder bore or cavity such 
as is shown at 70 and 7 in FIG. 3. The bores 70 and 
71 have a shouldered abutment portion 72 and 73, for 
example. 
A piston assembly 80 has a connecting rod 81 and a 

piston 82 disposed at one end thereof as shown in FIG. 
4. The cylinder bores 70 and 71 are preferably diamet 
rically opposed as in the instant disclosure and identical 
piston assemblies 80 are disposed in bores 70 and 71. 
The individual connecting rods 81 may be received in 
the cap or cross-head member 84 as shown in FIG. 3. 
A rod head receiving counterbore ares 85 is formed on 
the outer surface of each of the pistons. Adjacent to the 
shouldered portion, such as at 72, a guide and seal as 
sembly are disposed. The guide and seal assembly in 
cludes a carbon guide ring member 87 and a second 
seal ring member 88, ring member 88 being held snugly 
against the surface of piston 82 by means of a pair of 
"O' rings 89, as indicated. The ring member 88 is pref 
erably fabricated from a tough low friction material 
such as polytetrafluorethylene, which material may be 
molded to the form, as required. Polytetrafluorethylene 
is available commercially under the code name "Tef 
lon'. 
To the rear of the piston 82, and along the connect 

ing rod 81, an annular drive guide member 90 is dis 
posed. The guide member 90 is suitably retained within 
the drive housing 11 by means of a carbon guide 91 and 
a suitable seal element 92. The seal 92 is of similar con 
struction to the ring 88, and is normally of the type 
which will be self-retaining in the appropriate seat area 
within the bores 31 and 32. In order to prevent seepage 
of the pumped fluid into the crankcase area, a suitable 
seal ring is provided at 95 between the connecting rod 
81 and the annular member 92. 
The drive arrangement, as indicated, includes the cap 

84 which receives the drive bearing 100 therein. As in 
dicated, the member 100 is received on the eccentric 
crank pin 101, which extends from the main drive shaft 
102. As indicated, the drive shaft 102 is journaled for 
rotation within the bearing members 63 and 64, as pre 
viously described. Also, if desired, snap ring members 
are provided at 103, for example to locate and prevent 
the movement of bearing 63. (Snap ring 103a may be 
utilized for similar purposes with bearing 64 as shown 
in FIG. 5, for example.) The outer surface of the bear 
ing 100 and the inner surface of the cap 84 are formed 
in a matching arcuately extending contour, which is 
convex and concave in axial cross-section respectively. 
Preferably, the origin of the arc lies along the axis of 
the eccentric pin 101. Therefore, any ordinary distor 
tions, misalignments, or run-out from the shaft 102 may 
be readily taken up in this drive arrangement, thus en 
abling the pump to operate at high efficiency under ex 
tremely high pressure conditions. A suitable lubricant 
may be provided in the chamber or crankcase area as 
at 105, the lubricant being added through the oil cup 
21 as illustrated. It will be appreciated, therefore, that 
the high efficiency and high pressure capabilities of the 
assembly are made possible, at least in part, by the ar 
rangement of the piston drive assembly. 
Ease of repair is made possible by the arrangement 

of the cylinders and valves in the upper and lower cylin 
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der block assemblies 42 and i3. In this connection, 
each of the cylinders and valves is formed so as to ex 
tend between the opposed surfaces of the cylinder 
block assemblies or between an internal abutment and 
one such surface for the valves. The upper and lower 
portions of the drive housingiil provides areas such as 
at 55, for retaining the piston guides in place. As indi 
cated, the opposite ends of the valves are in abutment 
with the opposed outer surfaces of the drive housing ill 
adjacent the ports 44, 45, 46 and 47 and the inner 
shoulders of the bores 24, 25, 26 and 27 as at 08, for 
example. In order to resist the tendency of leaking fluid 
to flow into the crankcase housing 105, a vent opening 
may be provided which communicates between the 
area adjacent the juncture of the drive housing 1 and 
the cylinder block assemblies 12 and 13 such as shown 
at 109 in FIG. S. Thus, any leakage will be permitted 
to pass directly to the atmosphere without contaminat 
ing the lubricant retained within the crankcase 105. 
The arrangement of the individual valves is similar to 

the structure of the valves shown in the aforementioned 
U. S. Pat. No. 3,238,890. With particular attention 
being directed to FIG. 2, it will be seen that each indi 
vidual valve assembly is sealed from the environment 
with sealing rings disposed in grooves, as at all cir 
cumscribing the valve assemblies therein, each of the 
annular grooves 111 being provided with a suitable O 
ring for effecting a seal against the abutting surface. 

In the operation of the pump, the fluid to be pumped 
enters the inlet 36 and when the shaft 102 is rotated, 
the piston assembly 80 will be reciprocated to cause al 
ternate flow of fluid into the respective cylinder sleeves 
70 and 71, and ejection thereof when the piston assem 
bly reverses its direction. The fluid is discharged from 
the pump through the outlet 37 and 38, this occurring 
for each half-revolution of the shaft 02. Since the 
roller member 100 has a convex bearing surface, it is 
not essential that the cap member 84 be machined to 
a high degree of accuracy. Slight misalignment will be 
automatically compensated for by the character of the 
contacting surfaces. Also, the applied stress is uni 
formly distributed over a broad area, and there is no 
danger of acquiring only point or line contact under 
any normal operating conditions. Since the crankcase 
area 105 is effectively isolated from the individual pas 
sageways and pumping cylinders, and since a venting 
arrangement may be provided, there is no risk of mate 
rial leaking from the pump and into the drive parts. The 
surface of the drive mechanism may be lubricated upon 
each revolution by immersion in the lubricant in the 
crankcase. 
The arrangement shown in the pump illustrated in 

FIGS. 1-4 permits the use of materials having a compo 
sition which will be compatible with the fluid being 
pumped. For example, corrosive or abrasive materials 
may be pumped in this system, suitable materials of 
construction being employed. In addition, it will be ob 
served that the pumping piston is essentially free of 
moving parts or flexing seals, and thus the drive is en 
hanced when difficult-to-handle materials are being 
pumped. In this regard, it will also be observed that the 
entire pumping piston may be fabricated from a mate 
rial which is resistant to wear, and accordingly any de 
gree of hardness may be employed for the materials of 
construction for the piston per se. 
As a further advantage of this structure, it will be ob 

served that the central cylinder block members may be 
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(6 
fabricated using powdered metallurgical operations. 
This capability will obviously render the cost of the part 
substantially less than the cost of the part which must 
be carefully machined. 
Turning now to the structures shown in FIGS. S and 

6, it will be observed that the structure is somewhat dif 
ferent from that of the modification shown in FEGS. 
i-4, particularly in the arrangement of the cylinder 
bore and the valve structure. At the upper and lower 
cylinder block assemblies 2 and 13, there is provided 
a cylinder sleeve such as is shown at 120 and A2i. The 
sleeves 20 and 12 have a shouldered abutment with 
the opposed surfaces 122 and 123 of the drive housing, 
the outer terminal edge of the sleeves being received in 
a recessed groove area as at 24, for example. A groove 
125 is formed annularly around each of the sleeves 26 
and 121, and a seal such as "O' ring 26 is positioned 
therein for making a pressure-tight connection between 
the sleeves 289 and 231 and the bores 28 and 29 
formed within the cylinder block assemblies A2 and 3 
respectively. As indicated in detail in FEGS. 5 and 6, the 
individual sleeve members 120 and 125 may be pro 
vided with skirt extensions which project slightly into 
the drive housing, such as at 123 as previously indi 
cated. 
The drive arrangement for the individual pistons in 

FIG. S are the same as that which has previously been 
indicated in the apparatus in the modification shown in 
FIGS. 1-4, it being noted that the annular drive mem 
bers 29-29 are formed at their free ends to receive 
the piston assemblies therein. A piston backing plate 
30 is in position at the free end of each of the annular 

drive members 129-129, and a piston cup 131 is in 
turn positioned upon the backing plate. A piston cup 
spreader 133 is then placed over the piston cup 231 
and the spreader 33 is provided with a circumferential 
groove and O-ring cup spreader 34 as shown. The 
head portion i35 of the connecting rod is used to retain 
the piston assembly in its desired configuration, the op 
posite end of the rod being threadably received within 
the cap member 84. A groove 36 is formed in the for 
ward portion of the backing plate 130, this groove 
being adapted to receive the O-rings 37 therein. A 
Teflon guide ring is provided at 138 in order to en 
hance the operational qualities of the piston assembly. 
The members 129 are provided between the cap 34 and 
the backing plate 130 in order to aid the axial position 
of the piston assembly, the piston assembly being re 
ceived in the member 129 along a recess area. Suitable 
seals are provided at 92 in order to prevent the flow of 
pumped fluid into the crankcase area. If desired, the 
guide arrangement as shown in FIG. 3, that is, the car 
bon guides 87, may be suitably employed in connection 
with guiding both the piston assembly or the member 
129 in its motion within the apparatus. Therefore, it 
will be appreciated that the seal area along the driving 
mechanism may be provided with suitable spacers be 
tween the seal member per se and the relatively hard 
guide member. 
The valve arrangement shown at 140 in F.G. 6 is 

identical in each respect to the valve arrangement 
shown in F.G. 2, it being observed that the valve mem 
ber 40 has a body portion which is formed in two seg 
ments 14 and 142, which segments extend from one 
surface to the other, along the entire thickness of the 
cylinder block members 2 and 13, block 13 being se 
lected in the view of FIG. (3. 
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Particular attention is now directed to FIGS. 7 and 8 
of the drawings wherein a somewhat modified version 
of the pump is shown. While essentially, the modifica 
tion has the characteristics and structural features pre 
viously presented, there are some differences in struc 
ture which may be of importance in the concepts in 
volved. The pumping system generally designated 150 
utilizes a pair of opposed pistons 151 and 152 which 
are operated in the manner previously discussed in con 
nection with the apparatus of FIGS. 1-6. The guide, 
seal, and cover arrangements are somewhat different, 
however. As previously indicated, seals are provided at 
154 and 155, the former being the piston area, the lat 
ter being in the drive or guide area. A carbon guide for 
the piston is shown at 156, and a corresponding guide 
for the backing member is shown at 157. Spacers are 
employed at 158 and 159 in order to separate the seal 
area from the guide area. In this concept, it is possible 
to separate wear portions caused by contact with the 

10 

15 

guides 156 and 157 from encountering the surfaces of 20 
the seal areas 154 and 155. 

In another feature, it is noticed that the cap or cover 
member is recessed, thus permitting the piston ele 
ments 151 and 152 to actually enter into the cover area 
or chamber. This arrangement provides for a shorter 
overall pump dimension, without otherwise affecting 
the operation of the unit. 

Particular attention is now directed to the central 
drive portion of the pump, particularly at 161, wherein 
a blister effect is shown in the cover member. The blis 
ter effect is to permit the ultimate rotation of the ec 
centric cross-head bearing 100 about its central axis by 
90 while being actually physically removed from the 
assembly. Thus, by merely separating the boss from the 
crankcase member, it is possible to rotate this cross 
head member 100 about its axis by an arcuate distance 
of 90 and thereby remove it physically from the assem 
bly. This is accomplished without unusually disturbing 
the arrangement of the driving member secured to the 
eccentric portion of the drive shaft. Thus, the eccentric 
bearing 100 may be quickly removed from the body. 
With attention now being directed to the modifica 

tion illustrated in FIGS. 9 and 10, it will be observed 
that the pump structure generally designated 170 is 
provided with a central crankcase drive housing por 
tion 171, and upper and lower cylinder block housings 
172 and 173 with housing heads 174 and 175 being se 
cured to and enclosing the cylinder block housings. 
This structure is essentially the same as that shown in 
the embodiment of FIGS. 1 and 2, with the possible ex 
ception of the provision of a pair of clamping lugs such 
as at 177 and 178, these lugs permitting clamping pres 
sure to be applied against the central crankcase drive 
housing portion whenever servicing is indicated. 
As is conventional in pumps of this type, a large boss 

179 is provided which is designed to be received in 
sealed relationship to the pump housing 170, and par 
ticularly in such relationship with the crankcase drive 
housing 171. As is indicated, a boss receiving bore is 
formed in the crankcase drive housing 171, in a manner 
similar to that provided in the apparatus shown in 
FIGS. 1 and 2. The boss 179 is adapted to receive the 
drive shaft 181 in sealed relationship therewith, the 
drive shaft being provided with a keyway 182 for in 
parting rotational motion from a drive source to the 
shaft 181. The bearing assemblies utilized in this assem 
bly for the drive shaft 181 are substantially similar in all 
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8 
respects to those bearing assemblies utilized in connec 
tion with the previous embodiments disclosed, with the 
possible exception, however, of a roller bearing mem 
ber 183 being utilized along the inner portion of the 
shaft 181. For best results, the bearing member 183 is 
open-ended, in order to permit lubricant to freely flow 
on both sides of that bearing. 
The arrangement of the various passageways, the 

valves disposed therein, and other basic features of the 
housing members are substantially similar to those 
shown in the embodiments of FIGS. 1-9, and no further 
detailed explanation is believed necessary here. In this 
regard, the modification illustrated in FIGS. 9 and 10 
utilizes a sleeve insert member 185 for the pumping 
cylinders, which member is held in place by a sealing 
ring 186 and a locking ring 187. Another feature is il 
lustrated in FIG. 10 of the drawings wherein the outlet 
valve member 189 is provided with a polarizing disc or 
washer member 190 to assist the individual servicing 
the equipment to perform a proper re-assembly. 
The drive mechanism is illustrated in detail in FIG. 9. 

The shaft 181 is provided with an eccentric bore as at 
192 for receiving drive pin 193. Pin 193 is provided 
with a diametrical bore 194 to accommodate locking 
pin member 195 therein, pin 195 being provided to re 
tain the member 193 in desired axial disposition. The 
free end of pin 193 is received within the interior con 
fines of the drive bearing 196, bearing 196 preferably 
being, for purposes of handling heavy loads, a needle 
or roller bearing. A yoke 197 is provided in generally 
circumscribed relationship about the exterior of bear 
ing member 196. Thus, for purposes of operation, bear 
ing 196 operates as a cam roller bearing driving the in 
dividual cylinder stacks in their reciprocatory up-and 
down motion. 
Since this unit is capable of operating at sustained 

high pressures, a low friction face bearing or abutment 
member 198 is provided for guiding and retaining the 
yoke 197. Although metals such as steel or brass may 
be used, abutment member 198 is preferably fabricated 
from nylon or molded polytetrafluorethylene and is dis 
posed in close tolerance to the outer face of yoke 197 
and has an abutment surface disposed along the path 
generated by the eccentric path of the periphery of cam 
bearing 196. Thus, controlled disposition of the yoke 
197 is possible, and there is accordingly a substantial 
elimination of any tendency of the yoke 197 to wander 
during its reciprocatory motion. Abutment plate 198 is 
preferably in the form of a ring, thereby proving a max 
imum contact surface for the face of yoke 197. Appro 
priate seals 200 are placed adjacent the abutment 
member 198 to retain lubricant and seal the crankcase 
from the atmosphere. 
Turning now to a discussion of the arrangement of 

the stack comprising the pumping cylinders, a cam fol 
lower member 201 is provided having a face with a hex 
agonal configuration as at 202 in order to appropriately 
lock the arrangement within the confines of the yoke 
197, particularly as at 203. The cam follower 201 may 
be fabricated from any desirable wear-resistant mate 
rial, compatible with the outer surface of the outer race 
of the cam roller bearing 196. Cam follower 201 is pro 
vided with an internal bore as at 205 in order to thread 
ably receive the threaded stack carrying member 206. 
Stack carrying member 206 terminates in a threaded 
portion 208, which is ultimately received in the 
threaded bore formed in the piston head member 269. 
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The stack further comprises a spacer sleeve member 
21 which is disposed at its inner end in contact with 
the outer surface of yoke 197. A counterbore formed 
within sleeve 2ii is adapted to receive the cam fol 
lower 20, as indicated. Seals 22 and guides 2A3 are 
provided between the inner surface of the bore formed 
in the crankcase portion 71, as indicated, the seal and 
the guide appropriately contacting the outer surface of 
sleeve 21. A second guide 214 is provided at the outer 
end of sleeve 21, preferably adjacent the washer pad 
216, pad 216 being arranged and retained along the 
axis of sleeve 211. Disposed axially outwardly of guide 
214 is a ring of molded polytetrafluorethylene such as 
at 218, this ring being held in expanded disposition by 
the inwardly disposed "O' ring 219. This portion of the 
assembly is held radially outwardly from the expander 
member 22, which expander member receives an ex 
pandable piston cup member 222 in operative relation 
ship with the outer portion thereof. Examples of similar 
piston cup assemblies and cup backing assemblies are 
illustrated in U. S. Pat. No. 3,343,844, John Leschisin, 
which patent is assigned to the assignee of the present 
invention. 
As previously indicated, the piston stack terminates 

in a head member 209. Head 209 is slotted as at 225 
in order to permit ease of disassembly or assembly of 
the piston stack. 

In its operation, this improved stacking assembly, 
particularly when utilized in combination with a cen 
trally disposed driving yoke, which yoke is arranged in 
its proper axial disposition by a low friction abutment 
member, extended periods of operation at high pres 
sures, high capacities, and the like may be undertaken. 
The device may appropriately be utilized under a vari 
ety of operating conditions without risk or danger of 
mechanical failure. 

it will, of course, be understood that various changes 
may be made in the form, details, arrangements and 
proportions of the parts without departing from the 
scope of my invention as set forth in the appended 
claims. 

I claim: 
i. A piston type pump comprising: 
a. a crankcase drive housing portion having a pair of 
opposed flat surfaces, a cylindrical bore extending 
through said drive housing portion and communi 
cating with the medial open portion of said drive 
housing, said medial open portion constituting a 
lateral drive receiving enlargement disposed at an 
intermediate portion of said bore, at least two later 
ally disposed passageways each extending through 
said opposed flat surfaces disposed on opposite 
sides of said cylindrical bore, an inlet port commu 
nicating with one of said passageways and an outlet 
port communicating with the other of said passage 
ways, each of said passageways having a certain 
predetermined diameter at said opposed flat sur 
faces; 

b. at least two cylinder block housings each having 
inner and outer opposed flat surfaces secured to 
said drive housing along opposed surfaces of said 
drive housing, each of said cylinder block housings 
having a cylindrical extension bore disposed coaxi 
ally with the cylindrical bore formed in said drive 
housing and with a diameter at least equal to the 
diameter of said cylindrical bore, a piston received 
in each of said cylindrical extension bores, a recip 
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(C) 
rocating drive means coupled to each of said pis 
tons, a pair of substantially laterally disposed ex 
tension passageways extending through each of 
said cylinder block housings, each extension pas 
sageway having a drive housing abutting portion 
disposed in continuation with and communicating 
with one of the laterally disposed passageways of 
said drive housing, an inlet valve assembly inserted 
in one of said extension passageways within each 
cylinder block housing, and an outlet valve assem 
bly inserted in the other of said extension passage 
ways within each cylinder block housing; 

... a housing head secured over the cylinder bore and 
each of said laterally disposed extension passage 
ways along the outer flat surface of the cylinder 
block housing, each housing head having a flat for 
ward area along and adjacent portions of the pe 
riphery thereof and a rearwardly recessed area in 
scribed within said flat forward area and providing 
communication between said pair of passageways 
and said cylindrical bore; and 

d. each laterally disposed extension passageway hav 
ing a counter-bore portion with shoulders abutting 
said inlet and outlet valve assemblies at marginal 
portions thereof whereby said counter-bore shoul 
ders and one cylinder block contacting surface se 
lected from said opposed flat surface and said flat 
forward area cooperate to hold the valve assem 
blies in their inserted positions within said cylinder 
block housing without additional fastening means. 

2. The structure set forth in claim wherein each of 
said valve assemblies includes a resilient ring extending 
about its periphery for effecting a seal with its particu 
lar passageway. 

3. The structure set forth in claim in which said 
valve assemblies are each constructed of two outer 
parts interfitted to provide a unit, one of said parts hav 
ing a valve seat, and said unit further including a spring 
biased poppet engageable with said seat. 

4. The structure as set forth in claim 1 being particu 
larly characterized in that said drive means comprises 
a drive shaft journaled for rotation within said housing, 
an eccentric crank pin projecting from the end of said 
shaft, roller means on said crank pin, a cross-head yoke 
member having an inner surface circumscribing said 
roller and having connecting rods removably coupling 
said cross-head yoke member to each of said pistons, 
the outer surface of said roller and the inner surface of 
said cross-head yoke member having substantially 
natching arcuately formed contours, the contours 
being convex and concave respectively in axial cross 
section. 

5. The structure of claim being particularly charac 
terized in that seal means are provided along the mat 
ing opposed surfaces between said drive block and said 
cylinder block about the periphery of each of said later 
ally disposed passageways. 

6. The structure as set forth in claim being particu 
larly characterized in that guide means are provided 
within said drive housing portion for guiding the recip 
rocatory action of said pistons. 

7. A piston type pump comprising: 
a. a housing defining a closed loop and having an 

endless passageway formed therein, said closed 
loop surrounding an inner crankcase cavity, an 
inlet communicating with said endless passageway, 
an outlet spaced from said inlet and also communi 
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cating with said endless passageway, a pair of open 
end cylinders lying mutually in spaced relation be 
tween said inlet and said outlet, each communicat 
ing with said endless passageway and with said 
inner open space, said cylinders being substantially 
diametrically opposed, a piston reciprocably posi 
tioned in each of said cylinders; and 

b. a drive shaft journaled for rotation within said 
housing, an eccentric crank portion along said 
shaft, self-aligning drive bearing means on said 
crank portion, a cross-head having an inner surface 
circumscribing a substantial portion of the periph 
ery of said self-aligning drive bearing means with 
an open segment along one surface thereof to re 
ceive said drive bearing means and having connect 
ing rods coupling said cross-head to each of said 
pistons, the outer surface of said self-aligning drive 
bearing means and the portions of the inner surface 
of said cross-head directed generally toward said 
cylinders having substantially matching arcuately 
formed contours, the said contours being convex 
and concave respectively in axial cross section, and 
a recessed zone formed along the closed yoke por 
tion of said inner surface for receiving said drive 
bearing means while at an angular disposition 
shifted an arcuate distance of 90 from its normal 
position. 

8. The piston type pump as defined in claim 1 being 
particularly characterized in that each of said pistons is 
coupled to said reciprocating drive means by a cam fol 
lower means, a centrally disposed drive yoke coupling 
said cam follower means, one to another, and a central 
shaft disposed coaxially with said pistons and cam fol 
lower means for threadably coupling each of said pis 
tons to its associated cam follower means. 

9. A piston type pump comprising: 
a. a housing defining a closed loop and having an 
endless passageway formed therein, said closed 
loop surrounding an inner crankcase cavity, an 
inlet communicating with said endless passageway, 
an outlet spaced from said inlet and also communi 
cating with said endless passageway, a pair of open 
end cylinders lying mutually in spaced relation be 
tween said inlet and said outlet, each communicat 
ing with said endless passageway and with said 
inner open space, said cylinders being substantially 
diametrically opposed, a piston reciprocably posi 
tioned in each of said cylinders; 

b. a drive shaft journaled for rotation within said 
housing, an eccentric crank portion along said 
shaft; and 

c. means including resilient seal means and relatively 
rigid guide means disposed within said cylinders to 
contact the surface of said pistons for isolating said 
pistons within each of said cylinders, said means 
further including spacers between said seal means 
and said guide means, the axial length of said spac 
ers being in excess of the length of the reciprocable 
stroke provided said pistons by said eccentric 
crank portion. 

10. A piston type pump comprising: 
a, a housing defining a closed loop and having an 
endless passageway formed therein, said closed 
loop surrounding an inner crankcase cavity, an 
inlet communicating with said endless passageway, 
an outlet spaced from said inlet and also communi 
cating with said endless passageway, a pair of open 

12 
end cylinders lying mutually in spaced relation be 
tween said inlet and said outlet, each communicat 
ing with said endless passageway and with said 
inner open space, said cylinders being substantially 

5 diametrically opposed, a piston reciprocably posi 
tioned in each of said cylinders; 

b. a drive shaft journaled for rotation within said 
housing and terminating in an eccentric drive cam 
means with a drive surface, cam follower means 

10 having means coupling to each of said pistons, and 
a couplingyoke with an axis generally transverse to 
the axis of said drive shaft and having an inner sur 
face disposed adjacent said drive can and an outer 
surface, the yoke being arranged generally axially 

15 outwardly of said drive shaft and being coupled to 
each of said cam follower means; low friction abut 
ment ring means having a central ring axis which is 
generally parallel to the axis of said drive shaft ar 
ranged immediately adjacent the outer surface of 

2O said yoke for controlling the axial disposition of 
said yoke during reciprocation thereof, said low 
friction abutment ring means having an annular 
abutment surface arranged generally parallel to the 
axis of said coupling yoke, said abutment surface 

25 being generally commensurate with the pattern 
generated by the drive surface of the eccentric 
drive can means. 

11. The piston type pump as defined in claim 10 
being particularly characterized in that said low friction 

30 abutment ring means is fabricated from a composition 
selected from the group consisting of nylon and molded 
polytetrafluorethylene. 

12. A piston type pump comprising: 
a. a crankcase drive housing portion having a pair of 
opposed flat surfaces, a cylindrical bore extending 
through said drive housing portion and communi 
cating with the medial open portion of said drive 
housing, said medial open portion constituting a 
lateral drive receiving enlargement disposed at an 
intermediate portion of said bore, at least two later 
ally disposed passageways each extending through 
said opposed flat surfaces disposed on opposite 
sides of said cylindrical bore, an inlet port commu 
nicating with one of said passageways and an outlet 
port communicating with the other of said passage 
ways, each of said passageways having a certain 
predetermined diameter at said opposed flat sur 
faces; 

b. at least two cylinder block housings each having 
inner and outer opposed flat surfaces secured to 
said drive housing along the opposed surfaces of 
said drive housing, each of said cylinder block 
housings having a cylindrical extension bore dis 

55 posed coaxially with the cylindrical bore formed in 
said drive housing with a diameter at least equal to 
the diameter of said cylindrical bore, a piston re 
ceived in each of said cylindrical extension bores, 
reciprocating drive means coupled to each of said 

60 pistons, a pair of substantially laterally disposed ex 
tension passageways extending through each of 
said cylinder block housings, each extension pas 
sageway having a drive housing abutting portion 
disposed in continuation with and communicating 

65 with one of the laterally disposed passageways of 
said drive housing, an inlet valve assembly inserted 
in one of said extension passageways within each 
cylinder block housing, and an outlet valve assem 
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bly inserted in the other of said extension passage 
ways within each cylinder block housing; 

... a housing head secured over the cylinder bore and 
each of said laterally disposed extension passage 
ways along the outer flat surface of the cylinder 
block housing, each housing head having a flatfor 
ward area along and adjacent portions of the pe 
riphery thereof and a rearwardly recessed area in 
scribed within said flat forward area and providing 
communication between said pair of passageways 
and said cylindrical bore; 

d. each laterally disposed extension passageway hav 
ing a portion abutting said inlet and outlet valve as 
semblies at marginal portions thereof whereby to 
hoid the valve assemblies in their inserted positions 
within said cylinder block housing without addi 
tional fastening means; and 

... said drive means comprising a drive shaft journaled 
for rotation within said housing, an eccentric crank 
pin projecting from the end of said shaft, roller 
means on said crank pin, a cross-head yoke men 
ber having an inner surface circumscribing said 
roller and having connecting rods removably cou 
pling said cross-head yoke member to each of said 
pistons, the outer surface of said roller and the 
inner surface of said cross-head yoke member hav 
ing substantially matching arcuately formed con 
tours, the contours being convex and concave re 
spectively in axial cross section, each arcuately 
formed contour having a substantially common ori 
gin disposed along the axis of said crank pin and a 
recessed zone formed along the closed axially ex 
tending face of said yoke member for receiving said 
roller means within said yoke with said roller 
means disposed at an arcuate distance of 90 from 
its normal driving position. 

13. A piston type pump comprising: 
a. a crankcase drive housing portion having a pair of 
opposed flat surfaces, a cylindrical bore extending 
through said drive housing portion and communi 
cating with the medial open portion of said drive 
housing, said medial open portion constituting a 
lateral drive receiving enlargement disposed at an 
intermediate portion of said bore, at least two later 
ally disposed passageways each extending through 
said opposed flat surfaces disposed on opposite 
sides of said cylindrical bore, an inlet port commu 
nicating with one of said passageways and an outlet 
port communicating with the other of said passage 
ways, each of said passageways having a certain 
predetermined diameter at said opposed flat sur 
faces; 

b. at least two cylinder block housings each having 
inner and outer opposed flat surfaces secured to 
said drive housing along the opposed surfaces of 
said drive housing, each of said cylinder block 
housings having a cylindrical extension bore dis 
posed coaxially with the cylindrical bore formed in 
said drive housing with a diameter at least equal to 
the diameter of said cylindrical bore, a piston re 
ceived in each of said cylindrical extension bores, 
a reciprocating drive means coupled to each of said 
pistons, a pair of substantially laterally disposed ex 
tension passageways extending through each of 
said cylinder block housings, each extension pas 
sageway having a drive housing abutting portion 
disposed in continuation with and communicating 
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with one of the laterally disposed passageways of 
said drive housing, an inlet valve assembly inserted 
in one of said extension passageways within each 
cylinder block housing, and an outlet valve assem 
bly inserted in the other of said extension passage 
ways within each cylinder block housing; 

c. a housing head secured over the cylinder bore and 
each of said laterally disposed extension passage 
ways along the outer flat surface of the cylinder 
block housing, each housing head having a flat for 
ward area along and adjacent portions of the pe 
riphery thereof and a rearwardly recessed area in 
scribed within said flat forward area and providing 
communication between said pair of passageways 
and said cylindrical bore; 

d. each laterally disposed extension passageway hav 
ing a portion abutting said inlet and outlet valve as 
semblies at marginal portions thereof whereby to 
hold the valve assemblies in their inserted positions 
within said cylinder block housing without addi 
tional fastening means, and 

e.venting means being provided along said opposed 
surfaces of said drive housing portion which extend 
between the base of said piston receiving bores and 
the exterior of said pump housing at a point adja 
cent the base of a piston in bottom dead-center dis 
position. 

14. A piston type pump comprising: 
a. a crankcase drive housing portion having a pair of 
opposed flat surfaces, a cylindrical bore extending 
through said drive housing portion and communi 
cating with the medial open portion of said drive 
housing, said medial open portion constituting a 
lateral drive receiving enlargement disposed at an 
intermediate portion of said bore, at least two later 
ally disposed passageways each extending through 
said opposed flat surfaces disposed on opposite 
sides of said cylindrical bore, an inlet port commu 
nicating with one of said passageways and an outlet 
port communicating with the other of said passage 
ways, each of said passageways having a certain 
predetermined diameter at said opposed flat sur 
faces; 

b. at least two cylinder block housings each having 
inner and outer opposed flat surfaces secured to 
said drive housing along the opposed surfaces of 
said drive housing, each of said cylinder block 
housings having a cylindrical extension bore dis 
posed coaxially with the cylindrical bore formed in 
said drive housing with a diameter at least equal to 
the diameter of said cylindrical bore, a piston re 
ceived in each of said cylindrical extension bores, 
a reciprocating drive means coupled to each of said 
pistons, a pair of substantially laterally disposed ex 
tension passageways extending through each of 
said cylinder block housings, each extension pas 
sageway having a drive housing abutting portion 
disposed in continuation with and communicating 
with one of the laterally disposed passageways of 
said drive housing, an inlet valve assembly inserted 
in one of said extension passageways within each 
cylinder block housing, and an outlet valve assem 
bly inserted in the other of said extension passage 
ways within each cylinder block housing; 

c. a housing head secured over the cylinder bore and 
each of said laterally disposed extension passage 
ways along the outer flat surface of the cylinder 
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block housing, each housing head having a flat for 
ward area along and adjacent portions of the pe 
riphery thereof and a rearwardly recessed area in 
scribed within said flat forward area and providing 
communication between said pair of passageways 
and said cylindrical bore; 

d. each laterally disposed extension passageway hav 
ing a portion abutting said inlet and outlet valve as 
semblies at marginal portions thereof whereby to 
hold the valve assemblies in their inserted positions 
within said cylinder block housing without addi 
tional fastening means; and 

... each of said pistons being coupled to a reciprocat 
ing drive means by a cam follower means, a cen 
trally disposed drive yoke coupling said cam fol 
lower means, one to another, and a central shaft 
disposed coaxially with said pistons and cam fol 
lower means for threadably coupling each of said 
pistons to its associated cam follower means, the 
outer surface of each of said pistons having a slot 
formed therein to assist in arcuate rotation of said 
pistons. 

15. A piston and yoke assembly for a fluid pump hav 
ing a pair of longitudinally spaced cylinder means dis 
posed on a common axis and a drive shaft journaled on 
an axis disposed between said cylinder means and nor 
mal to said common axis, and eccentric drive means on 
said shaft, said assembly comprising: 

a. a rigid generally U-shaped yoke comprising an 
elongated relatively soft metallic strap bent to form 
a generally flat body portion extending generally 
parallel to said common axis and a pair of opposed 
parallel side portions at the opposite ends of, and 
normal to, the body portion, said side portions hav 
ing aligned openings therethrough generally on 
said common axis; 

b. a pair of opposed relatively hard bearing shoes 
each having a head disposed between said yoke 
side portions and abutting an adjacent one of said 
side portions, and a shank received in an adjacent 
one of said openings, said heads having opposed 
flat parallel wear surfaces for engagement with said 
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16 
eccentric drive means; 

c. a pair of tubular piston rods mounted and guided 
in said cylinder means and having inner ends each 
receiving an adjacent one of said bearing shoe 
shanks and abutting the adjacent yoke side portion 
opposite the adjacent bearing shoe head, and outer 
ends, 

d. piston means on the outer ends of said piston rods; 
and 

e. a pair of anchoring screw means each extending 
axially through a different one of said piston means 
and a cooperating piston rod, and each having 
screw-threaded engagement with an adjacent bear 
ing shoe shank, whereby to releasably anchor said 
yoke, bearing shoes, piston rods and the piston 
means together. 

16. The piston and yoke assembly for a fluid pump as 
defined in claim 15 wherein each of said cylinder 
means includes a sleeve insert member. 

17. The piston and yoke assembly for a fluid pump as 
defined in claim 15 wherein said eccentric drive means 
comprises a bearing member having an outer race and 
being mounted upon said drive shaft eccentrically to 
the central axis of said drive shaft and wherein said 
outer race is in contact with the said opposed flat paral 
lel wear surfaces of said bearing shoes. 

18. The piston and yoke assembly for a fluid pump as 
defined in claim 15 wherein said piston and yoke as 
sembly is mounted within a pump body and wherein 
said eccentric drive means is disposed within a central 
crankcase portion of said pump body. 

19. The piston and yoke assembly for a fluid pump as 
defined in claim 18 wherein seal elements are disposed 
within said pump body and circumferentially engage 
said piston rods. 
20. The piston and yoke assembly for a fluid pump as 

defined in claim 16 being particularly characterized in 
that each of said piston means includes cup means in 
engagement with the inner periphery of said sleeve in 
sert member. 
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