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UNITED STATES PATENT O 
. 2,612,114 
VANE PUMP oR MoToR . 

Walter Ernst, Dayton, Ohio, assignor, by mesne 
assignments, to The Thompson Grinder Com 
pany, Springfield, Ohio, a corporation of Ohio 
Application April 6, 1948, serial No. 19,410 

4 Claims. (C1. 103-120) 
1. 

This invention relates to vaned hydraulic ap 
paratus such as vane pumps and vane motors. 
The particular object of this invention is to 

provide an improved design of vane pump or mo 
tor having improved operating characteristics 
and which is relatively simple and inexpensive 
to manufacture. 
Another object is to provide a vane pump or 

notor. So designed that it is adapted for being 
manufactured in different sizes, thereby to pro 
vide for different capacities. . 
A still further object is the provision of a 

vane pump or motor in which the unit is adapt 
ed for operating in either direction of rotation 
and With a fluid flow taking place therethrough 
in either direction in Order that the said pump 
Or motor can be adapted to different situations. 
A still further object is the provision of a Vane 

pump or motor which has high efficiency and 
in which Wear on the moving parts is reduced 
to a minimum. 

It is also an object of this invention to so ar 
range a vane pump or motor that the rotor there 
of floats within the housing of the unit, there 
by eliminating high stresses Ordinarily encoun 
tered in Such devices. 
A still further object is the provision of a vane 

pump or motor Which is variable in delivery and 
in which the said delivery can be varied in re 
Sponse to a predetermined control pressure. 
These and other objects and advantages will 

become more apparent upon reference to the 
following description taken in connection with 
the accompanying drawings in which: 

Figure 1 is a transverse section through a 
unit constructed according to this invention and 
is generally indicated by the line f-f on Fig 
ure 2: . • 

Figure 2 is a transverse section through the 
unit as indicated by the line 2-2 on Figure 1. 
with portions of the unit in elevation; 

Figure 3 is a view looking in at the face of 
the right hand end frame in Figure 2 and is in 
dicated by the line 3-3 on Figure 2: 

Figure 4 is a section through the end frame 
shown in Figure 3 and as indicated by the line 
4-4. On Figure 3; 

Figure 5 is a sectional view indicated by the 
line 5-5 on Figure 4 and showing the arrange 
ment of One of the fiuid flow paSasges in the 
end frame; - 

Figure 6 is a fragmentary view showing one 
of the wear plates which are disposed on each 
side of the rotor of the unit; Figures 7, 8 and 9 are views showing one of 
the vanes carried by the rotor of the unit; 
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Figure 10 is a perspective view showing one o 
the anti-friction bearings which journal, the 
movable flow controlling member or shift ring 
of the unit; . . . . 

Figure 11 is a somewhat enlarged view show 
ing the arrangement of the vanes in the rotor and 
the manner in which the passages in the vanes 
cooperate to produce high efficiency of oper 
tion; . . . . . . . . . . . . . . . ; 

Figure 12 is a fragmentary view showing the 
means for supporting the anti-friction bearings. 
between the shifting ring and the pump-hous: 
ing; and . . . . . . . . . . 

Figure 13 is a plan view taken over one of 
the anti-friction bearings and is generally indi 
cated by the line 3-3 on Figure 1..., 

Referring to the drawings, a pump or mot 
constructed according to this invention gene 
ally comprises an intermediate frame member 
fo which is centrally bored as at 12 and within 
which bore there is mounted the hardened steel cylinder block or shifting ring 4. ..., 
The shifting ring f4 is similarly borec 

to provide for a cylinder opening withi 
there is rotatably mounted the rotor of 8 
unit. : . . . . . . . . . . r 

On each side of the rotor 8 there is a brass 
Wear plate 20 and it will be noted that while the 
rotor and the cylinder block are of exactly the 
same axial length, the intermediate-frame mem. 
iber 0 is equal in axial length to the axial length 
of the rotor and cylinder block taken together 
with the two wear plates 20. . . . . . . . . 
On each side of the intermediate frame mem 

ber. O is an end frame member, the left hand 
one of which is indicated at 223 and the right; . 
hand one of which is indicated at 24. The in 
termediate frame member and the end frame 
members are rigidly clamped together by a plus 
rality of through bolts 26 and there are prefe 
ably the resilient sealing rings 28 which rest bes: 
tween the intermediate frame member and the 
end frame members. . . . . . . . . . . . . . . . 
The rotor f3 has hub parts: extending oppos: 

sitely from each side thereof as shown at 30 in 
Figure 2 and these hub parts are journaled in 
sleeve bearings 32 which are carried in Suitably 
machined bores in the end frame members. : 

It Will be apparent at this time that the rotor, 
8 is symmetrical about a transverse plane pass-, 
ing through its center so that the said rotorcan: 
be turned 180 degrees if it is desired for the said 
Eto operate in the opposite direction of rota." 
Ol. . . . . . . . . . . . . . . ; : "... ... 
The rotor 8 is centrally bored for receiving a 

drive shaft 34. This drive shaft is journaled in 

d as at f 6. i 
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3 
dependently of the rotor by the antifriction bear 
ings 36, 36', one of which is mounted in each of 
the end frames. The left hand end frame, and 
through which the end of the shaft 34 extends, 
includes a face type sealing arrangement 38 
which prevents leakage of fluid from the inside 
of the pump casing. - . . . 
For effecting a driving connection between the 

shaft 34 and the rotor 8 the involute spline air 

5 

rangement shown at 40 is provided. It will be 10. 
noted that the shaft has clearance inside each 
of the hub parts 30 of the rotor and that the said: 
spline arrangement is Substantially centrally lo 
cated within the rotor. Due to this fact and to 
the fact that the rotor and shaft. are independ 15 
ently journaled the rotor may be said to float 
within the pump housing and the Only forces: 
transmitted between the shaft and the said rotor. 
are driving torques. This eliminates high-pres 
sures of the rotor on the side plate due to slight 20 
misalignment of the shaft, and likewise prevents 
heavy radial loading on the shaft due to mis 
alignment of the rotor and, in-general, promotes. 
long life of the unit by reducing all: wearing 
stresses to the absolute minimum. 25 

Thierotor. 8 has a plurality of vane receiving 
slots...therein as shown at 42 and these: slots are 
tilted in the direction of rotation of the rotor: 
This is done for the purpose of lengthening the 
support for the vanes; thus: reducing unit stress 30 
on the vanestand-the-walls of the slots in which 
they rest and inducing longer life" of the unit. 
thereby. In each of the slots 42 there is a vane 
44 which is axially of the same length as the 
rotor and cylinder block and thus fits closely be-, 35 
tween the wear plates 20: The outer edges of the 
vanes-44 are inclined so that they have a substan 
tial area of contact with the-inner periphery of 
the-cylinder-block 4. For convenience of manu 
facture, each of the slots 42 preferably terminates 40 
at itsinner end in an axial bore 46. 
As mentioned before the unit of this invention. 

is variable in displacement. To this end the 
cylinder block or shifting ring 14 has a flat on 
each side thereof at 48- and opposing these flats. 
are the flat plates 50 which are retained in posi-. 45 
tion in the recesses: 52 in the intermediate frame 
member 10 by means of the pilot screws. 54. 
Between the flats 48 and the adjacent flat sur 

faces of the plates 50 there are the anti-friction 
roller-bearings: 56. The screws. 54 and plates 50, 50 
are accurately machined so that when the said 
screws are tightened, the cylinder block 4 is re 
tained between the roller bearings. This pro 
vides adequate support for the cylinder block, 
but at the same-time permits, it to be shifted in 55 
One direction:very easily. . . - - - - - 
* At the right side of Figure 1 there is shown a 
plunger 58 which extends through a bore 60 in 
the-frame member 10 and bears against the right. 
side of...the cylinder.block...f4. The right end of 60 
the plunger:58, has a head 62 thereon within a 
sleeve member 64 that is bolted to a suitably 
formed pad 65 at that side of the frame member 
O; The sleeve, member 64 is threaded and re 
ceives a cap,66 and between the said cap and the 65 
head. 62 of the plunger 58, there bears: a COm: 
pression: spring 68. This compression. Spring 
exerts a predetermined bias on the cylinder-block 
or shifting, ring 4, urging it leftwardly toward 
its Figure.1 position. . . . . . - ... . 
At the left side of the pump as illustrated; in: 

Figure 1, there is a member 70 bolted to a pad. 
on the frame O which is substantially identical 
with the pad.65 on which the sleeve member 64 is 

70 

Inounted: The member 70 is a cylinder block.and, 75. 
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has therein a plunger 72 that bears on the left 
side of the shifting ring f4 and thus acts in op 
position to the thrust of the plunger 58 thereon. 
The plunger 72 is reciprocable in the cylinderbore 
74 and the member 70 and connected with the 
plunger 72 is a rod 76 which extends out the 
left side of the member 70 and into an adjustable 
cap 78 wherein the said rod has a head 80 there 
on. The adjustable cap 78 is threaded to the 
member 70 and is thus adjustable relative there 
to, So that the exact position at which the head 
80-abuts the said cap member can be adjusted. 
The cap member also has therein the adjusting 
Screw. 82 which abuts.the head 80 on its left side 
and thus predetermines the maximum left hand 
position of the shifting ring 4. The adjusting 
screw 82 is adapted for being locked in position 
by the locknut 84. 
In order to conduct pressure fluid to the cylin 

der 74 to actuate the plunger 72, the member 70 
is bored as indicated at 86 and this; bore com 
municates. with a passage 88 extending through 
the end frame member 24 to a position, where it 
will receive pressure fluid from one of the flows: 
passages in the unit:... . 

Fluid is supplied to and taken from the unit by, 
means of flow passages in the end; frame mem. 
ber 24. These flow passages are: best seen; in 
Figures. 3, 4, and 5 wherein...it will be seen that: 
the Said end frame member has a pair of ports: 
90 and 92 which communicate, with the cored. 
passages. 94 and 96, respectively, in the end frame. 
These passages are arcuately, arranged as indi. 
cated in Figures. 3, 4, and 5 and openinWardlys, 
toward the rotor of the unit. The Wears plates: 
20 are similarly provided: with the: arcuate; slots. 
98 and 00 which are best illustrated in Figures: 
3 and 6. These arcuate slots, coincide or over 
lap the arcuate passages, of the end frame memr. 
ber and are positioned radially as: will be seen 
in Figures 1 and 2 so that they provide come 
munication of the spaces between the vanes 
carried by the rotor and the said arcuate pass 
Sages. As will be noted in Figure: the upper of: 
the arcuate slots 98' communicates, with the 
Spaces between the vanes during the time, these 
Spaces are decreasing...in size. and is: thus: the 
outlet passage, when the device is being used as 
a pump; Similarly, the arcuate. slot. 00.com, 
municates. With the spaces" between the vanes. 
during the time they are increasing in size, and 
thus forms, the inlet passage when the device 
is operating as a pump. The passages 88 lead 
ing from the flow passages in the end frame. 
24 to the pads 65 and 7 which mount the mem 
bers 64 and 70 are also illustrated in Figure 3: 

It will be noted that each of the arcuate. pas 
Sages 94 and 96 have one of the said passages 
88 extending therefrom to each of the said pads, 
65 and 11. In this manner the cylinder. T4 can 
be placed in communication with either of the 
said passages: from either end of the device. 

Normally, only one of the passages 88 at any. 
one time will be connected with the cylinder 14 
and the particular one; so connected will depend 
on which of the pads 65 and Til the; member 70, 
is: mounted...on and the manner in which it is 
mounted on the saidpad, . . . . . . 

Each of the vanes 44 provides for a valving. 
action the purpose of which is to relieve... the 
bores 46 of fluid entrapped therein and for intro 
ducing pressure into the said bores to hol .. 
vanes outwardly against the periphery of 
cylinder block. . . . . . . . . . 
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: This valving arrangement of the vanes is best 
illustrated in Figures 7 through 9 and 11. In 
these figures it will be noted that the leading 
side of each vane has a groove or slot 02-there 
in which is open at the inner edge of the vane 
and which is closed adjacent the outer edge m 
thereof. 
The trailing side of each vane, similarly, has 

a slot 04: therein, but the slot 104 opens at the 
outer edge of the vane and is closed adjacent 
the inner edgethereof. 

O 

As will be seen by the vane indicated at “A” in 
Figure 11 the closed ends of the slots 02 and 
04 are spaced apart so that as the closed end 

of the slot O2 emerges from the periphery of 
the rotor the closed end of the slot 04 passes 
into the vane slot and communication thereof 
with the bore 46 is thus interrupted. . . 

Referring to Figure 11 it will be noted that 
the vane at “B” is approaching the suction zone 
of the device, assuming that the device is op 
erating as a pump. Accordingly, vane “B” has 
pressure conducted to the bore 46 at the inner 

15 

20 

edge thereof from the pressure zone of the pump 
by means of the groove 04 cut in the trailing 
side of the said vane. This maintains the vane 
outwardly during its travel across the lap be 

25 

tween the slots 98 and 100 and thereby prevents 
any leakage of fluid past the vane and which 
leakage would contribute to inefficient operation. 

During the time that the vane is passing 
... through the suction zone it is relatively imma 
terial whether it is maintained outwardly against 
the periphery of the cylinder block or not, al 
though, normally, the centrifugal force acting 
On the vane due to the rotational Speed of the 
rotor would urge it outwardly and maintain it in 
sliding engagement with the cylinder block. 
However, when the vanes reach the position of 
the vane indicated at “C,' it again becomes 
important for the vane to bear against the pe 
riphery of the cylinder block. As will be noted 
at this time the vanes have moved outwardly in 
their slots far enough to establish communica 
tion via slots 02 between the space at their 
leading sides and the bores 46 at their inner 
edges. 
conducted down the slots. C2 to the bores 46 
and urges the vanes outwardly into engagement 
with the periphery of the cylinder block at least 
during the time that they are passing across 
the lap from the suction side of the pump to the 
pressure side. . 

It will be observed that, in addition to full 
filling the function of maintaining the vanes 
in sealing engagement with the cylinder block 
during the passage of the said vanes across the 
pump laps, the slots 02 and 04 also prevent 
any trapping of fluid in the bores 46, which 
trapping of fluid might lead to development of 
excessive pressures and induce high rates of wear 
between the ends of the vanes and the cylinder 
block, or prevent the vanes from moving out 
Wardly against the cylinder block. 
Due to the fact that there is always some 

slight leakage in pressure operated hydraulic 
devices having sliding fits, it is desirable that 
the inside of the pump casing be adapted for 
being drained periodically or for being connected 
with a slippage pump which will continuously 
remove fluid therefrom which has eaked from 
the normal flow passage. To this end all parts 
of the inside of the pump casing which do not 
form a portion of the foW paSSage through the 
pump are connected with a drain port O. This 

30 
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45 
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6 
port is connected by a bore? 2 with the récess 
receiving the anti-friction bearing 36 in the cover 
24, and is also connected by a bore f4 with the 
bottom part of the intermediate frame member 
0. In order to provide free drainage of fluid 

to the bore f4 each of the wear plates 20 is 
notched out at its bottom edge as at 6. By this 
arrangement all fluid which leaks into the inside 
of the pump will be drawn off and thus prevents 
a pressure building up within the pump casing 
which would cause leakage between the parts 
thereof or around the shaft 34. . . . . . . 
"The operation of the unit, when operated as 

a pump, may be described as follows: . . . 
Referring to Figure 1, the rotor Will operate 

in a clockwise direction. This will cause fluid to 
be drawn in through the lower port and to be 
discharged from the upper port in a manner 
Which is well known in the art. . . . . . . . . . 
The pump shifting ring will normally rest in 

the position shown in Figure 1, and which posi 
tion is determined by the adjustment of the screw; 
82. However, should the discharge pressure of 
the pump exceed a predetermined value, the 
rightWard thrust of that pressure on the plunger. 
2. Will cause the shifting ring to... move right 

wardly, to compress the spring 68. This changes 
the eccentricity of the cylinder block and rotor 
and reduces the pump discharge. The amount of 
shifting of the shift ring at that time. Will be die. 
termined by the setting of the cap 78, which pro 
vides an abutment for the head 80. Usually, the . 
cap 78 will be positioned to stop the shifting ring 
at about ten percent of the maximum delivery of 
the pump, this amount of the pump delivery be-, 
ing normally necessary for making up slippage. 
...At any time: the discharge pressure of the 
pump is relieved after it has been shifted toward. 
neutral, the Spring 68 will again return the shift 
ing ring to its Figure 1 position and the pump. 
Will resume full delivery. During operation of the 
pump the Vanes, as mentioned before, are urged. 
into Sealing engagement with the cylinder block 
at least during the time the said vanes are passing 
the pump laps and accordingly, a high efficiency. 
of Operation is obtained. - . . . . . 

Should it be desired to operate the pump in the 
Opposite direction of rotation the rotor is removed 
therefrom and reversed and the pump is then re 
aSSembled. This will cause the vanes to tilt in the 
Opposite direction and the rotorican then be 
driven in that direction. . . . . . . . . . 

In order to retain the pressure controlin opera 
tion when the direction of rotation of the pump 
is reversed the member 7 is unbolted from the 
pad on Which it rests and is rotated until the 
bore 86 therein communicates with the passage 
88 extending to the lower of the ports in Figure 
1, which, at this time, will now be the discharge 
port. Similarly, if, for Some reason, it is desired 
for the pressure control to be mounted on the 
right side of the pump as viewed in Figure 1, this 
can readily be accomplished by interchanging. 
the members G and 64 and adjusting the member. 
70 so that the bore 86thereof communicates with 
the proper one of the passages 88. 

It Will be understood that this invention is 
Susceptible to modification in order to adapt it to 
different usages and conditions and, accordingly, 
it is desired to comprehend such modifications. 
within this invention as may fall within the scope. 
of the appended claims. 

I claim: 
1. In a vane pump or motor; a vaned rotor, a 

cylinder block Surrounding said rotor eccentric. 
thereto and movable in one direction transversely: 
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he rotors for increasing the eccentricity be 

tweens the block:and rotor, and in the opposite 
direction for decreasing the said eccentricity, a 
springracting on said:block to urge it in Said. One 
direction, as fluid operable plunger acting on said 
block for urging it in the other direction, a rod 
connected to and extending from:said plunger, a 
headgon said rod, a first abutment adjustably 
irouated between said head and Said plunger 
adapted for engaging one-side of said head, and 
as second abutment adjustably mounted; on said 
first abutment adapted for engaging the ; other 
side; of said head: whereby said head is movable. 
between said abutments to provide for spaced 
stopped positions of said cylinder block. 
:32:Ina:vane pump or motor; taiframe, a vained 
rotors in saids frame, a cylinder block: surround 
ing; said rotor in the frame eccentric to the rotor 
and movable in One direction in the frame trans 
versely of the rotor for increasing the eccen 
tricity, between the block and rotor sandi.in the 
opposite: direction for decreasing the said eccen 
tricity, a spring in the frame at one side acting 
on said block to urge it in said, one: direction, a. 
cylinder on the other side of said frame, a fluid 
operable plunger in the cylinder, acting. On Said 
block: for urging it in the other direction, a rod 
connected to...and extending from the plunger 
out; the endi of the cylinder opposite said block, 
a head on: the outer: end of the rod, a cap mem 
berthreaded to said cylinder and having a shoul 
dered bore through, which said rod extends, said 
bore being of a size to receive said rod but smaller 
than the head on the end of the rod, and a stop 
screw threaded into said bore, whereby the shoul 
derin:the bore...is engageable. With One side of:said 
head and the stop. Screw: is engageable with the 
other: side thereof to predetermine limits of 
movement of said rod and plunger and, therefore, 
of said block. 

3. In a vane pump or motor; a frame, a bored 
cylinder block: in said frame movable in a direc 
tion transversely of the bore in the block, a vaned 
rotor eccentrically mounted in the bore in said 
cylinder block, ports in said, framer communicat 
ing with the space between said rotor and cylin 
der block, mounting pads formed on opposite 
sides of: said frame, a plurality. of channels...in 
said frame leading - from: said ports torspaced 
points on the surfaces of said pads, said points 
all being the same radial distance from the-cen 
tral axis of said pads and spaced circumferen 
tially, means' mounted on one of said pads clos 
ing the said-points-thereon and including spring 
means acting on said block to urge it in one-di 
rection, a cylinder mounted: on the other pad, a 
plunger. in the cylinder engaging the cylinder 
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8 
block, and a passageway-in-the, cylinder-conneet 
ing the interior of said cylinder; with a point, on 
the surface thereof. that engages: the pad, said 
point:being at a radial distance from the axis 
of the cylinder such that it will register with any 
selected one of the said points on the surface of 
Said pad. 

4. In a vane pump; a frame, a bored, cylinder 
block in said frame movable in a direction trans 
versely, of the bore in the block, a vaned rotor 
eccentrically mounted in the bore in said cyline 
der block, a pairs of mounting pads formed on 
opposite sides of said, frame, spring means 
mounted...on one of said pads-and, acting on...said 
block-to-urge itin, one direction in the frame, a 
fluid-operable means... adapted for acting-on, said 
block.to move it in the other, direction, and in 
cluding a cylinder, mounted on said other of said 
pads, said cylinder having... a channel, leading 
from the interior-thereof...to, the surface of the 
cylinder abutting; the saidpad, inlet; and outlet 
passageways in said frame leading to the space 
between said rotor-and-cylinder block, and chan 
nel means in the frame connecting each of said 
passageways with respectively.different points on 
the surfaces of each of said pads, said points 
being so located that said fluid. operable...means 
can be mounted on either of said pads; and be 
adjusted thereon to cause the said channel in 
the cylinder to communicate with any selected 
one-of said channel, means, the said, one padhav 
ing a member, mounted...thereon...closing, the ends 
of the channel means terminating...thereon and 
enclosing said spring means. 
" . . . . WALTERERNST. 
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