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4. Claims. (C. 103-161) 
This invention relates to improvements in re 

versible and variable discharge pumps, of the 
type disclosed in United States Letters Patent 
No. 1,077,979, and known in the trade as Hele 
Shaw. 
One object of my invention is to provide a gen 

erally improved assembly conferring improved 
characteristics, higher operating efficiency, and 
greater durability, all as hereinafter specifically 
Set forth. 
Another and more specific object of the inven 

tion is to provide an improved construction in 
pumps of the stated type, providing rigid Sup 
port for the stationary valve element in the 
housing. 

Still another object of the invention is to pro 
vide a novel pump construction incorporating as 
a unitary part of the pump structure a gear 
reduction, said reduction being positioned within 
the main housing and providing for direct con 
nection of the pump unit to a high speed motor. 
A further object of the invention is to provide 

a pump of the stated character affording a de 
sirable adjustability of the position of the driven 
shaft with respect to the housing. 
A still further object of the invention is to 

provide a novel pump construction eliminating 
pump pressure from the main housing, thereby 
effecting a material economy in the production of 
said housing, and improving structural charac 
teristics of the pump as a whole. 
Another object of the invention is to provide 

in a pump of the stated character a housing of 
improved form, affording increased radiating Sur 
face, aiding elimination of the heat generated in 
the pump, and effecting a sturdier and better 
balanced discharge control mechanism. 
The invention further contemplates the pro 

vision of a novel lubricating system operative at 
all times and during the operation of the pump 
in the neutral phase. 
The invention further resides in certain novel 

and improved structural details and features 
hereinafter set forth and illustrated in the at 
tached drawings, in which: 

Figure 1 is an end elevational view of a pump 
made in accordance With my invention; 

Fig. 2 is a section on the line 2-2, Fig. 1; 
Fig. 3 is a section on the line 3-3, Fig. 2; 
Fig. 4 is a view in perspective of the relatively 

fixed valve element; 
Fig. 5 is a view in perspective of the novel 

duplex distributing fitting forming a part of my 
invention; 

Fig. 6 is a view in perspective of one of the 
slipper elements; 

Fig. 7 is a view in perspective of one of the 
pump plungers; 

Fig. 8 is a section on the line 8-8, Fig. 1; 
Fig. 9 is a section on the line 9-9, Fig. 8; and 
Fig. 10 is a side elevational view of a pump 

illustrating a modification within the scope of the 
invention. 
With reference to the drawings a pump made 

in accordance with my invention may comprise 
a housing 1, which in the present instance Con 
prises a single end closure plate 2 secured to 
the housing 1 by means of studs 3. Fixed within 
the housing is a cylindrical main valve 4, see 
Figs. 2 and 4, one end 5 of the valve being Sup 
ported in an opening 6 in the housing 1, and the 
other end being Supported at in the cover plate 
2. This valve as illustrated in Figs. 2, 3 and 4 
is provided intermediate its ends With oppositely 
arranged cut-out portions 8 and 9 which consti 
tute ports communicating, respectively, with two 
pairs of passages 11-11 and 12-12, which pas 
sages extend longitudinally through the valve and 
terminate in that end of the valve which projects 
beyond the cover plate 2. This end of the valve 
is flanged, as illustrated at 13, and is adapted to 
have secured thereto by means of an annular 
clamp 14 a fitting 15, see Fig. 5, this fitting com 
prising tWO Sets of channels 16-16 and 17-17 
which in effect constitute extensions of the pas 
sages 11 and 12 of the valve 4. The fitting 15 
also comprises a port 18 which communicates 
with the channels 16-16 and a second port 19 
which communicates with the two channels 17, 
and each of the ports 18 and 19 is provided with 
Supplemental or branch ports 21 and 22, respec 
tively. This fitting accordingly provides for con 
nection of the pump with associated fluid-actu 
ated mechanism, or with distributing ducts ex 
tending to and from any desirable outlet or source. 
In addition to the clamping means 14, the fitting 
is secured to the valve 4 through the medium of 
a stud 23, the inner end of which is threaded into 
a tapped hole 24 in the projecting end of the 
Said valve. a . 

The valve 4 further comprises an axial chan 
nel 25 extending inwardly from that end which is 
Supported in the housing opening 6, this chan 
nel being connected through branch ducts 26 
with a number of recesses 27 in the peripheral 
surface, these channels and recesses constitut 
ing a part of a lubricating system hereinafter 
described. - 

Mounted in bearings 31-31 and 32 within the 
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2 
housing, and closely embracing the cylindrical 
exterior of the valve 4 is a rotary cylinder body 
33, this body as best illustrated in Fig. 3 hav 
ing a series of radial cylinders 34, these cylinders 
being in alignment with the ports 8 and 9 of the 
valve 4 and directly communicating with said 
ports as said body rotates in the housing. Each 
cylinder carries a pistOn 35, these cylinders be 
ing respectively pivotally connected by pins 36 
with a series of slipper elements 37 slidably Se 
cured against the inner face of a ring 38, which 
ring forms the inner race for an annular series 
of roller bearings 39. As illustrated in Fig. 2, 
the slippers 37 are secured against the ring 38 by 
means of a pair of flanged retaining rings 41-41 
which are secured by means of bolts 42 to the 
ring 38, and which embrace the edges of said 
ring and the projecting edge portions or flanges 
43 of the said slippers, the latter being free to 
adjust themselves circumferentially in the in 
side of the ring 42. As shown in Figs. 3, 6 and 7 
the outer ends of the pistons 35 are adapted 
to fit between lugs 44 on the inner sides of the 
slippers 37, the extremities of the pistons being 
rounded on an arc finding its center in the axis 
of the retaining pin 36 and bearing against a 
correspondingly curved surface 45 on the inside 
of the aSSOciated slipper. Pressure applied to 
the Outer ends of the pistons is thus transmitted 
directly to the slippers Over relatively extended 
Surfaces, rather than through the Wrist pins 36. 
The Outer race for the roller bearings 39 is 

constituted by a ring 47, which is confined be-, 
tween inwardly extending radial flanges 48-48 
on a guide block 49 slidably supported in the 
housing, the flange 48 at one side of this block 
being a Separable element Secured to the main 
body by screws 51. This block, as shown in Fig. 
3, has an outer substantially rectangular form 
corresponding to the rectangular form of the 
housing 1, and the block finds sliding bearings in 
the housing at 52-52 and 53-53, respectively, 
detachable wearing plates or shoes 54 being in 
terposed between the housing and the said block, 
and in the present instance being fixed to and 
movable with the block. Guide pins 55 in the 
form of studs threaded into one side of the 
guide block extend slidably into guide cylinders 
56-56 on the casing, and at the opposite side 
rods 57 extend through suitably packed open 
ings in the side of the housing and constitute 
means for adjusting the guide block in the lat 
ter. It will be noted that the adjustability of 
Said block affords an adjustment of the ring 
37 and the Series of pistons connected thereto 
from a position concentric with the rotary axis 
of the cylinder body 33 to eccentric positions at 
Opposite sides of the Said axis. In the concentric 
position of the ring, rotation of the cylinder 
body 33 results in no reciprocatory movement of 
the plungers in their cylinders. Movement into 
either of the eccentric positions, however, re 
Sults in a reciprocatory movement of the plung 
ers; and the ports 8 and 9 of the valve 4 are so 
arranged relative to this eccentric adjustment 
that the plungers act successively and progres 
sively to evacuate one of said ports and to apply 
fluid pressure to the other of said ports, depend 
ing on the adjustment with respect to the rota 
tional axis of the cylinder body. In the posi 
tion shown in Fig. 3, the flow of fluid is as indi 
cated by the arrows, the plungers functioning to 
withdraw fluid from the port 8, and to subse 
quently discharge this fluid into the port 9; and 
adjustment of the block 49 carrying the ring 38 

1924,124 
into the opposite eccentricity with respect to the 
rotational axis will result in a reversal of the 
flow and a circulation from the port 9 to the port 
8. The mode of operation of this type of pump 
is well known in the art and requires no further 
description in the definition of the present in 
Vention. 

In accordance with the present invention, rota 
tion of the cylinder body 33 is effected through 
the medium of a gear 61 secured to the hub ex 
tension 62 of said body, this gear meshing with 
a pinion 63 on a shaft 64 journalied in bearings 
65 in the housing and projecting through the lat 
ter as illustrated in Fig. 2. The shaft 64 thus 
constitutes the drive shaft of the pump, the trans 
mission being through the reduction gearing 
63-61 which is enclosed in the main housing, 
and thus constitutes a unitary part of the pump 
structure. 
In Fig. 2 the pinion 63 is shown as occupying 

a position underneath the gear 61, but this char 
acter of drive lends itself readily to an adjust 
ment feature providing for a location of the 
pinion 63 at either side, or above the driving gear 
61. Such an arrangement is illustrated in Fig. 
10, in which the pinion 63 and its shaft 64 are 
carried by a cover plate 66 which is symmetrical 
With respect to the axis of the cylinder body 33 
and to the means for securing the plate to the 
housing. Adjustment of the cover plate through 
angles of 90 degrees thus provides for a location 
Of the pinion 63 and the shaft 64 at either side or 
above the gear 61. Without effecting the operative 
connection between said gears. This method of 
adjustment is a desirable feature of marine in 
Stallations, Where it is frequently desirable to lo 
Cate the drive shaft 64 in a relatively elevated 
position. 
The present invention also provides an im 

proved and highly effective lubricating system 
for the pump, this system comprising in the pres 
ent instance a pair of small gear pumps 71 and 72, 
respectively secured to the exterior of the housing 
1 and actuated from a gear 73, see Figs. 1 and 2, 
mounted on the cylinder body 33 in the interior 
of the housing. This gear meshes with gears 74 
and 75 also located in the interior of the hous 
ing, and respectively operatively associated with 
the pumps 71 and 72, the connection between the 
gear 73 and the gear 75 of the pump 72 being 
illustrated in Fig. 8. The intake of the pump 71 
is connected through a pipe 76 with the make-up 
tank of the pump, from which it draws oil and 
discharges it through a pipe 77 to a second tank 
located in an elevated position above the main 
pump. To this latter tank the intake of the pump 
72 is connected through a pipe '78, the discharge 
of the pump 72 being connected through a pipe 
79 with a port 81 in the top of the housing 1. 
Port 81, pipes 82-82 extend to ports 83 in the 
top of the housing 1, which port communicates 
With the bearing surfaces 53. A port 84 ex 
tends from the port 81 downwardly through the 
housing to a point immediately above a recess 85 
in the top of the guide block 49, and from this re 
cess 85 channels or ports 86 and 87 provide for 
passage of lubricant to the outer surfaces of 
the floating ring assembly, to the bearings 31, and 
the gear 73, and to the interior of the floating 
ring assembly including the bearings 39 and the 
slippers 37. From the port 81, a passage 88 in 
the housing 1 extends to a chamber 89 located 
immediately above the gear 61. From this cham 
ber ports 91 permit passage of oil directly to 
the gear 61, the adjacent bearing 31, the bearing 
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32, and subsequently to the pinion 63 and the 
bearings 65. The oil thus discharged through 
the various ports eventually finds its way into 
the bottom of the housing and to the bearing sur 
faces 52, discharging from said housing through 
pipe 92 to the make-up tank. Also from the 
chamber 89 a pipe 93 conducts the lubricant to 
the outer end of the channel 25 of the valve 4, 
and it will be noted that the pipe 23 includes a 
check valve 94, preventing a return flow of lubri 
cant towards the chamber 89. From the channel 
25 the lubricant passes through branch chan 
nels 26 to the recesses 27 in the exterior surfaces 
of the valve, and so provides lubricant between 
the contacting surfaces of the said valve and 
cylinder body 33. With this system a continuous 
Supply of lubricant under pressure is supplied to 
all moving parts of the mechanism, and it will 
be noted that this supply of lubricant continues 
while the pump is in the position of neutral 
adjustment, during which the plungers are inop 
erative. In this phase of the pump operation, the 
lubricant is still continuously supplied to the 
contacting surfaces of the valve 4 and the cylin 
der body 33. During the active operation of 
the pump, leakage of fluid between the valve and 
the cylinder body and through the recesses 27 
and channel 5 is prevented by the check valve 
94, which prevents passage of fluid in the reverse 
direction through the pipe 93, as previously set 
forth. As shown in Fig. 10, the cover plate 66 is 
provided with a plurality of chambers 89. These 
chambers are spaced 90 degrees apart so that re 
gardless of the position of adjustment of the cover 
plate 66 a chamber 89 will be in position to prop 
erly distribute the lubricant. 
A pump constructed in accordance with my 

invention has material advantages over pumps of 
the same type as made in accordance with the 
prior practice. By providing a rigid support for 
the valve at both sides of the inner ports, axial 
displacement of this element by the unbalanced 
fluid pressures is effectively prevented. In the 
cantilever type of support previously employed, 
the tendency of the valve to flex from the normal 
axis resulted in undue frictional wear between 
the valve and the cylinder body with consequent 
loss of efficiency, and in some instances resulted 
in the binding or freezing together of these rela 
tively movable parts. 
Another improving feature resides in the in 

corporation in a unitary structure with the other 
pump elements of the reduction gearing for ac • • 
tuating the cylinder body, thus permitting direct 
connection of the pump unit to a high Speed 
motor and elimination of extraneous gear reduc 
tign mechanism. As previously set forth, this 
structural feature also affords by a simple ad 
justment an alternative positioning of the pump 
drive shaft with respect to the housing and the 
associated driven parts, and affords a desirable 
flexibility in the location of the driving motor 
with respect to the pump. By providing for 
direct connection of the distributing pipes Or 
fittings directly to the central valve element in 
dependently of the housing, fluid pressure is en 
tirely eliminated from the latter, thereby simpli 
fying and reducing the cost of manufacture of 
the housing and effecting a material improve 
ment in the pump Structure. V 
A still further improvement is to be found 

- in the rectangular form of the housing which 
Without materially increasing the Overal dimen 
Sions of the pump effects a considerably larger 
radiating surface to carry off the heat generated 

3 
in the operation of the pump. This rectangular 
form also permits a corresponding form of ad 
justable guide block with relatively extended 
Support surfaces in the housing, conferring a 
greatly increased stability, reducing vibration, 
and providing a generally stronger and more 
durable construction. 
My improved lubricating system also consti 

tutes a material improvement over the prior art. 
This improved system provides direct lubrication 
of all operating parts, and particularly to the 
Opposed surfaces of the valve and cylinder body, 
and the lubrication is maintained at all times 
during operation of the pump and particularly 
in the neutral phase of operation. 

It will be understood that there may be modi 
fication of the construction as herein described 
without departure from the invention. 
I claim: 
1. In a pump of the stated character, the com 

bination with a housing comprising a cover plate, 
a cylindrical valve element mounted in the hous 
ing, a cylinder body embracing said valve and 
rotatably mounted in the housing, means for 
rotating said body including a gear mounted on 
the latter, and a pinion journaled in said cover 
plate, a shaft projecting through the cover plate 
in driving relation with said pinion, said cover 
plate being adjustable to a plurality of different 
positions on the housing to afford an adjustment 
of the position of said pinion and shaft about 
the axis of said cylinder body. . . 

2. In a pump of the stated character, the com 
bination with a housing comprising a cover-plate, 
a cylindrical valve element mounted in the hous 
ing, a cylinder body embracing said valve and 
rotatably mounted in the housing, means for ro 
stating said body including a gear mounted on 
the latter and a pinion journaled in said cover 
plate, a shaft projecting through the cover plate 
in driving relation with said pinion, said cover 
plate being adjustable to a plurality of different 
positions on the housing to afford an adjustment 
of the position of said pinion and shaft about the 
axis of Said cylinder body, a lubricating system 
for Said mechanism, said cover-plate having a 
chamber constituting a part of Said System, and 
additional chambers formed in said cover-plate 
and adapted in different adjusted positions of 
the latter to function in the lubricating system. 

3. In a pump of the Stated character, the com 
bination with a housing, of a cylindrical valve 
element mounted in said housing, and having 
circumferentially aligned ports, a cylinder body 
concentric with said valve and having cylinders 
adapted to register at one end with said ports, 
plungers Operating in said cylinders, a floating 
ring mounted for rotation in Said housing and 
adjustable to alternative positions concentric and 
eccentric to said cylinder body, slippers slidably 
mounted for circumferential movement in said 
ring, said slippers being pivotally secured to said 
plungers, a bearing for said floating ring, cham 
bers provided in Said housing having paSSages 
communicating With the bearings for said float 
ing ring and cylinder body, a longitudinal chan 
nel provided in said central valve, a series of 
passages connecting said channel with the ex 
ternal surface of Said Valve, means establishing 
communication between said channel and One of 
the chambers of Said housing, and means ac 
tuated by the relative rotation of said cylinder 
body and central valve for introducing a lubri 
cating medium to the passages of said housing 
and to the longitudinal channel of said central 
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4. 
valve whereby the bearings and contacting Sur 
faces of the central valve and cylinder body are 
automatically lubricated. 

4. In a device of the stated character, the com 
bination with a housing, of a cylindrical valve 
element supported within said housing and hav 
ing circumferentially aligned ports, a cylinder 
body concentric with Said valve and having cyl 
inders adapted to register at one end with said 
ports, plungers operating in said cylinders, gear 
ing mounted within said housing for rotating 
said cylinder body, a floating ring mounted for 
rotation in said housing and adjustable to alter 
native positions concentric and eccentric to said 
cylinder body, a pump driven by movement of 
said cylinder body, bearings for said cylinder 
body and floating ring, a series of chambers pro 

1,924,124 
vided in said casing having passages leading 
therefrom to the bearings for said floating ring, 
cylinder body and gearing, a longitudinal chan 
nel provided in said central valve, passages lead 
ing from said channel to the Outer surface of 
said central valve, means establishing communi 
cation between said longitudinal channel and One 
of the chambers provided in said housing, said 
parts being SO constructed and arranged that 
upon rotation of said cylinder body a lubricant 
is distributed to the bearings of said floating ring 
and cylinder body, the contacting surfaces of said 
cylinder body and central valve, and to the gear 
ing provided within said housing for actuating 
said cylinder body. 

` ALBERT R. KUZELEWSKI. 
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