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UNITED STATES PATENT OFFICE 
2,655,112. 

ROTARY PUMP ORMOTOR 
Ambrose White, Kentwood, La. 

Application June 20, 1952, serial No. 294,587 
11 claims. (CI, 108-125) 

1. 2. 
The invention relates to improvements in Figure 10 is an additional partial transverse 

Converting gaseous and hydraulic pressure to section taken on the line. 0-0 of Figure 7. 
mechanical energy, and to convert mechanical Figure li is a further partial transverse sec 
energy to gaseous and hydraulic pressure in tion taken on the line -- of Figure 7. 
which a piston or vane with ports and wiper Figure 12 is a side perspective view, partially 
bars bolted to a rotor which has pressure: cham- sectioned showing a rotor of the modified in 
be:S, rings, shaft, bearings, casing, ports, and Vention. 
suspended plate valves, working in conjunction Figure 13 is an end perspective view of thero 
with a rotating abutment equipped with casing, tary abutment of this embodiment, 
shaft, bearings, and an adapter, connected or 10 Figure 14 is an end perspective view of the 
timed together by gears, revolves in 
circle; and the objects of the improve 

piston used in the modified invention. improvements are, Figure 15, is a side perspective view of one end 
first, to eliminate all reciprocating motion; sec- closure member for the housing gr: casing. 
ond, to effect a circular power stroke; third, to Figure 16 is a similar side perspective view of 

ls the other end closure member. 
In Figures 1 and 2, the rotor, and its de tachably Secured piston 5, are suspended in the 

completely enclosed casing 8, by bearings 12, 12, 
and shaft 3, which permit the rotor , with its 
eight sealing rings 1, to revolve freely in a 
clockwise or counter-glockwise direction. Like 
wise, the rotating abutment 2 can revolve in 

: direction and is completely enclosed with to a gaseous or hydraulic pressure. T 
One form of the invention is illustrated in the with bearing 3 dón ect time to the rotor, by any 

which are made fast to 
- and 3, with keys to 

ing, in which: - . . . . . 
allongitudinal half section in : In pert 

9, with its suspe and valve adjustment plate 
Figures 7 to.16, inclusive, illustrate a modified In Figure 1, end chambers 6 and 7, of the ro form of the invention providing a plurality of torf, have been designed in such a way that 

rotors, each with a piston arranged within a sin- 45 all in-coming'or out-going gas or liquid cannot 
gle casing in cooperative relation with a single, cause or effect a thrust on the entire rotor; and 
central rotating abutment and having a jacketed that rings. 11, between the rotor f, and its cas construction providing a cooling and sealing ing 8, are provided to hold the said gas, or liq 
System. Y . . . . luid in its directed route. Thrust set up by par 

Figure 7 is a vertical longitudinal section of 50 tial ring leakage between rotor and casing 
taken on 8 is prevented by an equalizing line or groove 

14, which is cut along the rotor shaft 3, and 
equalizes ure on both ends of the 

in in Figure 1, the shaft ; 
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ferring any excess leakage pressure in one end 
space to the other. In Figures 1 and 6, the 
pressure chambers 6 and i may be fulrther pro 
vided with two identical Suspended Stationary 
plate valves 30, 30 (one in each chamber) in 
cut-off relation to respectively adjacent ends of 
ports i5 and 6 and connected by means of 
swivel 33, loosely fitted to a Suspension and ad 
justment bar 3, which is screwed through a 
valve adjustment plate 32, that is bolted to the 
outside of the rotor casing 8. The stationary 
plate valves 30, 30 are most accurately adjusted 
by the suspension and adjustment bars 3, 3, 
in pressure chambers 6 and 1, in Such a posi 
tion that the port holes 5 and 6 will be en 
tirely closed when the revolving piston 5, bolted 
to the rotor , reaches its point of interengage 
ment with the rotating abutment 2, and that 
they will be open after the revolving piston 5 
passes out of interengagement with the rotating ; 
abutment 2. 
The adjustable stationary plate valves 30 con 

tribute to the efficiency and flexibility of Opera." 
tion. When the rotating piston 5 is passing 
through its period of interengagement with the 
rotating abutment 2 a condition of opening arises 
which permits pressure fluid from the admis 
ision port hole i5 to pass over the Outer end of 
piston 5 and to the exhaust port hole 6 with 
out performing any useful work. Proper angular 
setting of the plate valves 30 prevents this loSS. 
These plate valves 30 may also be adjusted to vary 
“cut off' so that the fluid within the work cham 
ber can expand more fully. In starting, the plate 
valves 30, 30 can be manually shifted from nor 
mal position if necessary in order to paSS pres 
sure fluid through a closed port hole into Work 
chamber 34. 
When a gas or hydraulic pressure is built up 

in pressure chamber 6, Figure 1, through the 
opening 20, in casing 8, or by any other means, 
and the rotor , with the fixedly secured piston 
5, is moved counterclockwise, Figure 2, to a point 
where the piston 5 has cleared its area of inter 
engagement with the rotating abutment 2, the 
port hole 5 will have passed from behind the 
stationary plate valve 30, permitting the pressure 
substance to flow through the block of rotor , 
piston 5, and build up a pressure within the work 
chamber or cylinder space 34, between the pis 
ton 5, and the rotating abutment 2, which will 
force the piston 5, and the rotor , to continue 
its same rotation. At the same time port hole 
6 will have passed from behind its stationary 

plate valve 30, in pressure chamber 7, permitting 
any pressure trapped between the opposite Side 
of the piston 5, and the rotating abutment 2, 
to exhaust or escape freely through the piston 
5, rotor block I, on to the pressure chamber 7, 
and out through the opening 2 f, in casing 8. 
The revolving inertia set up in the rotor , pis 
ton 5, and rotating abutment 2, at the end of 
the circular power stroke where port hole 5 
passes behind the stationary plate valve 30, Will, 
without the benefit of a flywheel, cause the pis 
ton 5 to pass through its interengagement area. 
with the rotating abutment 2, and, therefore, 
start a new cycle. 

If at any time, in the process of converting 
gaseous and hydraulic pressure to a mechanical 
energy, it is desirable to reverse the rotation of 
the mechanical converter, the fluid pressure in 
pressure chamber 6 is relieved and a pressure is 
built up in pressure chamber 7, whereas, the same 
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4. 
chain of reaction will apply as described in the 
preceding paragraph. 
In Figures 1 and 2, when the shaft 3 is turned 

in the bearings 2, 2, rotating the rotor , and 
piston 5, in a counterclockwise rotation and 
through the gear 8, which is made fast to the 
shaft 3, rotates gear 9, which is made fast to 
shaft 4, in the bearings 3, 3, and Simultane 
ously turns the rotating abutment 2, in a clock 
wise rotation in which the arcuate adapter re 
cess 2a in the rotating abutment 2 is in perfect 
time with the piston 5, which is bolted to the ro 
tor f. The piston 5, moving away from the ro 
tating obstruction 2, creates a decreased pres 
sure in the work chamber 34. This decreased 
pressure begins in work chamber 34, at the point 
where the piston 5 leaves its interengagement 
with the rotating abutment 2, and, whereas, the 
port hole 5 passes from behind the plate valve 
30, in pressure chamber 6, thereby, causing a de 
creased pressure in pressure chamber 6, which 
will readily attract the flow of gas or liquid 
through the opening 20, in casing 8. While 
at the same time, on the opposite side of the 
piston 5, which is moving in a circular direction 
toward the rotating abutment 2, a pressure is 
being built up in Work chamber 34, beginning 
at the point where the piston 5 leaves its inter 
engagement with the rotating abutment 2, and, 
whereas, the port hole 6 passes from behind the 
stationary plate valve 30, in chamber 7 permit 
ting the gas or liquid to flow into pressure cham 
ber 7, and out through the opening 2 ?, in cas 
ing 8. 

If at any time it is desired to change the di 
rection of the gas or liquid flowing through the 
mechanical converter, it can be accomplished by 
reversing the rotation of shaft 3, whereas, the 
Same reaction as described in the preceding para 
graph will occur, only, in the reverse order. 
The basic aspects of the rotary pump or mo 

tor invention described in detail and disclosed 
in FigS. 1 to 6, inclusive, are carried forward in 
the modified embodiment of Figs. 7 to 16, in 
clusive, to provide for a plurality of rotors spaced 
Symmetrically about a single or common rotating 
abutment for greater and more uniform power 
output. This modified embodiment provides also 
for jacketing of the rotors, rotating abutment 
and rotor pistons for cooling, sealing and lubri 
Cating, and for including pump means to circu 
late fluid in the jacketed parts. 
Since this modified form of the invention in 

corporates much that is common to the princi 
pal embodiment, only the features of improve 
ment will be described with particularity. Figs. 
7 and 8 taken together show the manner in which 
a plurality of rotors 4 (in this case three) are 
disposed Symmetrically about a common rotating 
abutment 42 for individual cooperation there 
With. The conical-ended abutment 42 is formed 
With an arcuate peripheral recess 42d. As will 
be explained in further detail, each of the rotors 
4f is jacketed and has jacketed housing means. 
The three rotors 4? are maintained in spaced, 
parallel relation to each other and to the ro 
sing abutment 42 in the manner shown in 
Fig. 8. 
Each of the rotors 4? is mounted on a power 

shaft 43 and has a spur gear 48 secured on an 
outer end by a key 5. Bearing formations 52 
are provided at the opposite ends of the shafts 43. 
The central rotating abutment 42 is mounted 

for rotation on and with countershaft 44 sup 
ported at Spaced end portions by bearing forma 
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tions 53 as shown in Fig. 7. The rotor shafts 
43 are equidistant from each other and the cen 
tral countershaft. 44. An appropriately sized 
Spur gear 9 is secured by a key 50 to the pro 
jecting end of the shaft 44 for interengagement 
With the gears 48 of the several rotors 4f. 
The rotors 4, one of which is shown in de 

tail in Fig. 12, and in association with casing 
or housing means including cylindrical units 58 
With abutment openings 59, and the rotating 
abutment 42 in Fig. 8, are of the same general 
Construction as disclosed in the principal em 
bodiment. Each is formed to provide at oppo 
site ends annular pressure chambers 46 and 47 
supplied by fluid openings 60 and 6, respectively, 
in each rotor Casing unit 58. Sealing rings. 57 
are mounted on opposite ends of the cotors 4 
'at each side of the peripheral portions defining 
the pressure chambers 36 and 47. Each shaft 
3 is formed with a longitudinal pressure equal 

izing groove 54. 
A rotor port 55 extends from the pressure 

chamber 4 longitudinally of the rotor . . to the 
central reduced portion thereof, and rotor port 
56 extends Similarly in a longitudinal direction 
from the opposite pressure chamber A.S. Jacket 
ing Space is provided for the rotor ports. 55 and 
'56, which ports discharge through the outwardly 
flared extensions formed in the piston .45 in the 
manner previously described. 
The Common rotating abutment 2 and the pil 

rality of Surrounding rotors 4 with their cylin 
.drical-casing unitS or housings 58 are maintained 
in the assembled relation showin in Fig. 8 by 
means of three generally V-shaped side closure 
elementS 62 Secured by bolts 63 as shown best 
in FigS, 7, 8 and 11. The inner end portions of 
the elementS. 62 are of a length to close the spaces 
left between the sides of cylindical units 58, and 
are Shaped comperinentally With respect to the 
adjacent periphery of the rotating abutinent 42. 

: Central end closure pieces :64 and 65 of spider 
shape are. fitted over opposite end portions of 
the abutment countershaft 44 as shown by Fig. 
7. Figs. 15 and 16, which separately show the 
CoSure, pieces if and 65, indicate shouldered end 
portions 6 and 68, respectively, for interfitting 
with and Supporting the extending ends of the 
side...closure elements 62. These pieces 3A and 
65, which serve to complete the enclosure of the 
rotating abutment 42, are secured by bolts 66 
to the casing units, 58. As show best in FigS. 
7 and 11, the end openings of the respective rotor 
ports, 55 and 5s are regulated by adjustable valve 
plates , each carried on a valve adjustment 
bar. threaded into a Valve. adjustinent plate 
7.2. On the outside. of the respective housing poi 
stion 58. A SWivel connection 3 between the 
inner. end of the bar . . and the Outer portion of 
the Valve plate permitS accommodation to ad 
"justing movement. 

It will be understood that each of the rotors 
of functions as before in that inlet of Working 
-fluid to and outlet of Working fluid from the pres 
sure, chambers is and it is through the fluid 
openings 66. and 6 . This fluid flow is controlled 
by cyclic interengagement and lack of interen 
gagement between the piston member 45; of the 
rotor 4 and the recess. 42ct of the rotating a but 
ment 42, as modified by the settings of the valve 

. adjustment plates. Over-the ends of the portS. 55 
and 456. The piston member. 5-sweeps the an 
nular. Work space. 49. 
The details of the jacketing construction for 

the rotors. 4 and the rotating abutment : 42 as 
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the adjacent end of the space ra compl 

6 
shown in Figs. 7, 8, 9, and 10 can best be ex 
plained by reference to the passage of the cool 
ing and Sealing fluid therethrough. This fluid 
may also provide some lubrication. Such fluid 
enters a rotor casing or housing 53 at entry con 
nection 4 and leaves it at exit connection 5 
as indicated in Fig. 7. 

Before proceeding, it is to be observed that 
the jacket Spaces on opposite sides of the pres 
Sure chamber 45 include integral centrifugal 
pumps 6 and 77 shown respectively in detail in 
FigS. 9 and 10. Each of these pumps (76 and 77) 
includes appropriately shaped and disposed vanes 
i8 or 79. The randon curved arrows in these 
two figures indicate the direction of flow of the 
cooling medium when the shaft 43 of the rotor 
4f is turning clockwise. In Fig. 9, the cooking 
fluid is flowing from the peripheral portion of the 
punp i to the central portion, and in Eig. 10 
the fluid is flowing in the opposite directi at 
iS, from the Central portion outwardly to the pe 
ripheral jacketing portion. 

It is to be noted that in Fig. 7 another set of 
identical centrifugal pumps are located in the 
end Spaces opposite the sides of the companion 
pressure chamber 47. The vanes in the space 
nearer the center of the rotor 4f are identical in 
Contour and arrangement to those of pump. 76, 
and those in the more remote space are identical 
in contour and arrangement to those found in 
the pump 7. Additional showing of these two 
identical pumps and further description of their 
duplicating details is believed unnecessary. . 
The arrangement of the two sets of centrifugal 

pumps (75 and 77) is such that when continuous 
combustion is set up in pressure chamber 47, the 
fluid cooling medium will be drawn in through 
the opening or entry connection 74, argund the 
annular jacket Space b, to the top and down 
through the vanes 78 of the centrifugal pump 
I6 (Fig. 9). When this fluid reaches the inner 
annular jacket space c adjacent the shaft 43, 
it will be picked up by the centrifugal pump It, 
and forced outwardly into the intermediate and 
annular inwardly directed rotor jacket spaced, 
before reaching the separate, annular jacket 
Space. e. The cooling and sealing fluid leay 
annular jacket space e at the top, moves i it. 

- w r r 2y 

jacketing the rotating abutment 42, and le. ves 
at the opposite end. At this point, the cooling 
and sealing medium enters a jacket space f, 
companion in shape and arrangement to space 
le, whence it flows around to the bottom and continues through the pump. 76 communicating 
therewith, supplying the inwardly directed an 
nular rotor space g on the way. On leaving this 
pump S, the Said fluid passes into the jacket 
Space h and moves therethrough to the more 
outer centrifugal pump it discharging to an ad 
ditional separate, annular jacket space i, and 
passes therearound to the fluid exit connection 
75 at the bottom of the rotor casing 58. 

Figs. 7, 8 and 10 illustrate the manner in which 
the port portions of the rotors.g., and, their pistons 
45 are cooled by fluid circulating in the jacket 
spaces g ord, through an interconnecting space 
k and a communicating space m extending 
radially within each rotor 41 and centrally of 
its piston 45. 

Cooling fluid intercommunication between the 
Several rotor casings. 58, and the jacket spacese 
and f is obtained through suitable porting of 
the Central end closure pieces:64 and 65, as shown 
for piece, 65. in Fig. 10. 
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There are a number of advantages in this Sys 
tem of forced circulation for the fluid cooling 
or other heat exchange medium. It will insure 
sealing of all minute openings between the rela 
tively movable parts, and at the same time, pro 
vide a degree of lubrication. Regardless of the 
direction in which the rotors 4 are turning as 
determined by combustion or pressure fluid in 
either of the pressure chambers 46 or 47, the 
cooling fluid will be admitted at the exhaust end 
and discharged at the combustion end of the 
machine. In this manner the water or other 
fluid will pick up its latent heat from the ex 
pended gases of the exhaust and transfer it back 
through the machine to the combustion end, thus 
preventing stress and strain resulting from Suc 
cessive expansion and contraction of the metals 
cooled. 

If Small leakage of water reaches the area of 
burning gases, it may be used beneficially in ac 
cordance with the practice of injecting water into 
internal combustion engines for added efficiency. 
The present application is a continuation in 

part of my co-pending application Serial Num 
ber 75,021, filed February 7, 1949, now aban 
doned. 
I am aware that prior to my invention, other 

types of machines have been made that will con 
vert a gaseous and hydraulic preSSure to a me 
chanical energy, and still others which Will Con 
vert mechanical energy to a gaseous Or hydraulic 
pressure, using shafts, keys, gears, and various 
types of rotors, etc. Therefore, I do not claim 
the aforementioned mechanical parts broadly; 
but having thus described my invention, What I 
claim as novel and desire to secure by Letters 
Patent of the United States is: 

1. A rotary pump or motor comprising a rotor 
shaft; an elongated cylindrical rotor carried on 
and rotatable with said rotor shaft, Said rotor 
being formed with an annular fluid Space ad 
jacent each end and extending inwardly from 
the peripheral surface of the rotor, an inter 
mediate annular cylinder Space also extending 
inwardly from said peripheral surface, and a 
pair of closely spaced longitudinally and op 
positely extending port passages running from 
the bottom surface of said cylinder Space to re 
spectively adjacent fluid spaces; a countershaft; 
a rotating abutment of cylindrical croSS Section 
and having a diameter equal to that of the bottom 
surface of the rotor cylinder Space, carried on 
and rotatable with said countershaft in line Con 
tact relation with said botton Surface, Said ro 
tating abutment being formed with an axially 
extending, symmetrical peripheral recess of ar 
cuate shape, the innermost part of which is 
spaced from the bottom Surface of the rotor 
cylinder space a distance equal to the depth of 
Said cylinder Space; a piston member fixed to 
Said rotor within the cylinder Space and Over 
said port passages, said piston member being 
formed with an outer configuration comple 
mentally engaging and Spanning the receSS of 
the rotating abutment and having circumfer 
entially Spaced nozzle openings in said outer con 
figuration leading respectively to said port pas 
Sages; and a Sealed Casing fitting closely over 
and conforming to the sides and ends of Said 
rotor and rotating abutment, said casing having 
Openings communicating Separately with each of 
the annular fluid spaces of the rotor. 

2. A rotary pump or motor comprising a rotor 
Shaft; an elongated cylindrical rotor carried on 
and rotatable With said rotor shaft, said rotor 
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8 
being formed with an annular fluid Space ad 
jacent each end and extending inwardly from 
the peripheral surface of the rotor, an intermedi 
ate annular cylinder space also extending in 
Wardly from said peripheral Surface, and a pair 
of closely spaced longitudinally and oppositely 
extending port passages running from the bottom 
Surface of said cylinder space to respectively ad 
jacent fiuid Spaces; a countershaft; a rotating 
abutment of cylindrical cross Section and having 
a diameter equal to that of the bottom surface 
Of the rotor cylinder space, carried on and ro 
tatable with said countershaft in line contact 
relation with said bottom Surface, said rotating 
abutment being formed with an axially extend 
ing, Symmetrical peripheral recess of arcuate 
shape, the innermost part of which is spaced 
from the bottom surface of the rotor cylinder 
Space a distance equal to the depth of said cyl 
inder Space; a piston member fixed to said rotor 
within the cylinder space and over said port pas 
Sages, Said piston member being formed with an 
Outer configuration complementally engaging and 
Spanning the recess of the rotating abutment 
and having a pair of circumferentially spaced 
nozzle Openings in Said outer configuration lead 
ing respectively to Said port passages and flaring 
a Way from each other as Smoothly curved con 
tinuations of the adjacent ends of said port pas 
Sages; and a Sealed casing fitting closely over 
and conforming to the sides and ends of said 
rotor and rotating abutment, said casing having 
Openings communicating separately with each of 
the annular fuid spaces of the rotor. 

3. The combination of claim 1 in which the 
ends of the rotating abutment are conical and 
the croSS Section of the annular cylinder space 
of the rotor is formed for complemental engage 
ment With the portion of the rotating abutment 
received therein. 

4. The combination of claim 1 in which the 
rotor Shaft is formed with a grooved passage 
connecting the Spaces between the ends of said 
rotor and the casing. 

5. A rotary pump or motor comprising a rotor 
shaft; an elongated cylindrical rotor carried on 
and rotatable with said rotor shaft, said rotor 
being formed with an annular fluid space ad 
jacent each end and extending inwardly from the 
peripheral Surface of the rotor, an intermediate 
annular cylinder space also extending inwardly 
from Said peripheral surface, and a pair of closely 
Spaced longitudinally and oppositely extending 
port passages running from the bottom surface 
of Said cylinder space to respectively adjacent 
sides of Said fluid spaces; a countershaft; a ro 
tating abutment of cylindrical cross section and 
having a diameter equal to that of the bottom 
Surface of the rotor cylinder space, carried on 
and rotatable with said countershaft in line con 
tact relation with said bottom surface, said ro 
tating abutment being formed with an axially 
extending, Symmetrical peripheral recess of ar 
cuate shape, the innermost part of which is 
Spaced from the bottom surface of the rotor cyl 
inder Space a distance equal to the depth of 
Said cylinder Space; a piston member fixed to 
Said rotor within the cylinder space and over 
Said port passages, Said piston member being 
formed with an outer configuration comple 
mentally engaging and spanning the recess of the 
rotating abutment and having circumferentially 
Spaced nozzle openings in said outer configura 
tion leading respectively to said port passages; 
a Sealed casing fitting closely over and conform 
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ing completely to the sides and ends of said rotor 
and rotating abutinent, Said casing having open 
ingS Communicating Separately with each of the 
annular fuid Spaces of the rotor; and a plate 
Valve Segnent adjustably Supported from the cas 
ing and positioned in cooperative relation to the 
end of the respective longitudinal port passage 
in each annular fiuid Space of the rotor. 

6. A rotary pump or motor comprising a ro 
tOr shaft; an elongated cylindrical rotor carried 
On and rotatable with said rotor shaft, said ro 
tor being formed With an annular fluid Space 
adjacent each end and extending inwardly from 
the peripheral surface of the rotor, an inter 
mediate annular cylinder space of symmetrical 
trapezoidal cross section also extending in Wardly 
from said peripheral surface, and a pair of 
closely spaced longitudinally and oppositely ex 
tending port paSSages running from the inner 
bottom surface of said cylinder space to respec 
tively adjacent Sides of Said fluid spaces; a coun 
tershaft; a cylindrical rotating abutment with 
conical ends having its outer portion comple 
mental to and coextensive With the cross-sec 
tion of the rotor cylinder space, and carried on 
and rotatable with said countershaft, said ro 
tating abutment being also formed with an aX 
ially extending, symmetrical peripheral receSS 
of arcuate shape, the innermost part of which 
is spaced from the bottom surface of the rotor 
cylinder space a distance equal to the depth of 
said cylinder space; a piston member fixed to 
said rotor within the cylinder space and Over 
said port passages, said piston member being 
formed With an Outer configuration Complemen 
tally engaging and spanning the recess of the 
rotating abutment and having circumferentially 
spaced nozzle openings in said outer configu 
ration leading respectively to said port paSSages 
and flaring away from each other as smoothly 
curved continuations of the adjacent ends of 
said port passages; a sealed casing fitting closely 
over and conforming to the sides and ends of 
said rotor and rotating abutment, said casing 
being provided with an opening communicat 
ing With each of the annular fluid spaces of the 
rotor, and said rotor shaft being grooved to pro 
vide a passage connecting the spaces between 
the ends of said rotor and the casing; and a 
plate valve segment adjustably supported from 
the casing and positioned in cooperative rela 
tion to the end of the respective longitudinal 
port passage in each annular fluid space of the 
rotor. 

7. The combination of claim 1 in which the 
cylindrical rotor is formed to provide cooling 
fiuid passages on opposite ends of each annular 
fluid space and in the portion thereof inwardly 
adjacent the intermediate annular cylinder space, 
and all said fluid passages are intercommuni 
cating. 

8. The combination of clairn 7 in which the 
casing is formed with annular jacket Spaces 
surrounding the cylindrical rotor, and in which 
the piston member is formed with a fluid pas 
sage connected with the said adjacent fluid paS 
sages of the cylindrical rotor. 

9. A rotary pump or motor comprising a plu 
rality of spaced, parallel rotor shafts equidis 
tant from each other; an elongated cylindrical 
rotor carried on and rotatable with each of Said 
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rotor shafts, each of said rotors being formed 
With an annular fluid space adjacent each end 
extending in Wardly from the peripheral surface 
of the rotor, an intermediate annular cylinder 
Space also extending inwardly from Said periph 
eral Surface, and a pair of closely spaced lon 
gitudinally and oppositely extending port pas 
Sages running from the bottom surface of said 
cylinder space to respectively adjacent fiuid 
Spaces; a countershaft extending in spaced 
parallel relation to and equidistant from each 
of Said rotor shafts; a rotating abutment of 
cylindrical cross Section and having a diameter 
equal to that of the bottom surface of each 
rotor cylinder space, carried on and rotatable 
With said countershaft in line contact, relation 
With each of said bottom surfaces, said rotating 
abutment being formed with an axially extend 
ing Symmetrical peripheral recess of arcuate 
shape, the innermost part of which is spaced 
from the bottom surface of each rotor cylinder 
Space a distance equal to the depth of said ?yl 
inder space; a piston member fixed to each of 
Said rotors within its cylinder space and over 
the port passages thereof, said piston members 
each being formed with an Outer configuration 
complementally engaging and spanning the recess 
of the rotating abutment in its turn and havn 
ing circumferentially spaced nozzle openings in 
Said oute' configuration leading respectively to 
the port passages thereof; and a casing fitting 
closely over and conforming to the sides and 
ends of each of Said rotors and rotating abuts 
ment, Said casings each having an opening re 
ceiving an arcuate segment of the rotating abuts 
Ylent, and fluid inlet and outlet openings com 
Inlinicating respectively with the annular fluid 
spaces of the rotors. 

10. The combination of claim 9 in which each 
rotor is formed to provide intercommunicating 
Cooling fluid passages on Opposite ends of each 
annular fluid Space, the rotating abutment is 
formed With an annular fluid passage, each casr 
ing is formed to provide fluid passages extend 
ing annularly about its rotor and in coin munio 
cation. With said rotor fluid passages, and the 
Opposite ends of the annular fluid passage of 
the rotating abutinent communicate with said 
casing fluid passages. 

ii. The combination of claim 9 in which each 
rotor is formed to provide with its casing an 
nular cooling fluid passages extending radially 
On opposite ends of each annular fluid space, 
each pair of said annular passages being con 
nected by a passage adjacent the rotor shaft, 
in which a centrally discharging centrifugal 
pump is formed in the outer annular passage 
and a peripherally discharging centrifugal 
puring is formed in the inner annular passage 
of one pair, and a centially discharging cen 
trifugal purp and a peripherally discharging 
centrifugal pump are formed in converse rela 
tion in the other pair, and each casing is formed 
With annular cooling fluid passages intercon 
nected through the fluid abutment to conduct 
cooling fluid from one end of the rotor to the 
Other, 

AMBROSE WHITE. 
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