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3,304,879
FLUID OPERATED DEVICE
Elliott F. Hanson, 19746 Parthenia,
Northridge, Calif. 91324
Original application May 22, 1963, Ser. No. 282,394, now
Patent No. 3,230,840, dated Jan. 25, 1966. Divided
and this application Nov. 15, 1965, Ser. No. 507,832
14 Claims. (ClL 103—121)

This application is a division of application Serial No.,
282,394, filed May 22, 1963, by Elliott F. Hanson, entitled
Fluid Operated Device, now U.S. Patent No. 3,230,840,
granted January 25, 1966.

This invention relates to fluid operated devices and
more particularly to fluid operated motors, brakes, gov-
ernors and vacuum pumps. ’

It has long been a problem to provide a fluid operated
motor wherein the shaft may be prevented from rotating
while the outer casing of the motor rotates.

Another problem has been to provide a fluid operated
motor which will operate efficiently with a minimum fluid
pressure.

Yet another problem with fluid operated motors,

brakes, governors and vacuum pumps resides in the fact
that the vanes employed in such devices experience objec-
tionable side pressures when retracting back into their
rotors.

Still another problem resides in the fact that it is
‘difficult to produce a satisfactory seal between the vanes
and the inner wall of a casing in fluid operated devices
when the vanes are under compression.

A further problem resides in the fact that it is rather
difficult to maintain a good seal when the device rotates at
slow r.p.m. ’ ’

Therefore, it is one of the objects of the present inven-
tion to provide a fluid motor wherein the shaft may be
prevented from rotating while the outer casing rotates.

Another object of the present invention is to provide .a
fluid motor which will operate on a minimum supply of
compressed fluid. i

Yet another object of the present invention is to pro-
vide a fluid motor having vanes offset from the center
line of the rotor on the compression side of the fluid
motor to soften the thrust of the vanes against the casing
by the rotation of the rotor and to minimize the side
pressure on the vanes as they retract back into the rotor.

Still another object of the present invention is to provide
a fluid motor having an improved seal between the vanes
and the inner wall of the casing when the vanes are under
compression.
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A further object of the present invention is to provide - -

a new and improved fluid motor wherein the vanes act as
valves to control the flow of fluid to the compression
chamber through a rotor shaft or end cap.

A still further object of the present invention is to pro-
vide a new and improved fluid operated device which may
be employed as a brake, governor or vacuum pump.

According to a first embodiment of the present inven-
tion, a new and improved fluid motor is provided wherein
‘the fluid for operating the motor is admitted through a
passageway in the rotor shaft and the vanes are provided
with valve slots or bores which control the flow of operat-
ing fluid from the passageway to the compression cham-
ber of the motor. The vanes are positioned in slots which
are offset from the center line of the rotor in such a
manner that the trailing edge of the vane will be in firm
contact with the inner wall of the motor casing during the
-power portion of the angular stroke of the rotor thereby
minimizing the chance for fluid under compression to get
under the edge of the vane and soften its engagement with
the inner wall.
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In a second embodiment of the invention, a fluid motor
similar to the first embodiment is provided except that the
shaft is solid and air is admitted to the motor through
a port in the end cap. An air passageway is provided
in the rotor beneath the vanes so that the vanes will be
urged outwardly into engagement with the inner wall of
the casing by air pressure and the vanes are also slotted
or bored so that they will serve as valves controlling the
flow of the air under pressure from the passageway in
the rotor into the compression chamber.

In a third embodiment of the present invention, an air
motor is provided which may be identical with the air
motor of the first or second embodiments except that the
slots which control the flow of operating fluid from the
source to the compression chamber are placed in the
rotor and the vanes are provided with a flat surface which
cooperates with the slots in the rotor to perform the

valving action.

In a fourth embodiment of the present invention, the
air inlet ports are placed in the shell instead of in the end
cap or the shaft, as in the previous embodiments. When
the vanes are in an extended position, fluid under pressure
flows through valve slots in the rotor, under the vanes,
into an air passageway in the rotor and, thence, to the
under sides of the vanes that are retracted. or partially
retracted.

In a fifth embodiment of the present invention, both
the air inlet passageway and the exhaust passageway are
mounted in @ common center shaft of the rotor and the
rotor is provided with both inlet ports and exhaust ports.
Flow of fluid under pressure into the compression cham-
ber is then controlled by the vanes.

In a sixth embodiment of the present invention, a fluid
motor is modified so that it will operate as a brake or
a governor. It is constructed in such a manner that oper-
ating fluid may be admitted through the rotor shaft to
rotate the housing while the shaft remains fixed. The
housing turns clockwise pulling cold air from the atmos-
phere. This air is compressed on the opposite side of
the vane causing a heat rise which expands the area, thus
raising the pressure. Additional pressure may be ob-
tained by slotting the vanes or by providing them with

‘bores so that air is administered only while the vanes are

extended sufficiently to open the slots or bores. Thus,
when a vane retracts, the slot or bore in the vane pre-
vents the air from reversing and the air is forced through
an exhaust port which is restricted so that the device will
operate as a brake or governor. Lubricants or liquids
may also be drawn into the chamber through the inlet

‘ports with the cooling air.

In a seventh embodiment ‘of the present invention, a
fluid motor is again modified so that it will operate as a
brake or governor. In addition, it is very useful as a
vacuum pump because means are provided for administer-
ing fluids to the exhaust side of the vanes to cool or lubri-
cate them. The housing remains fixed while the shaft
and motor assembly rotates.

The features of the present invention which are be-
lieved to be novel are set forth with particularity in the
appended claims. The present invention, both as to its
organization and manner of operation, together with
further objects and advantages thereof, may best be un-
derstood by referring to the following description, taken
in connection with the accompanying drawings, in which:

FIGURE 1 is an elevational view of a first embodiment
of a fluid operated device of the present invention;

FIGURE 2 is a longitudinal, cross-sectional view taken
along line 2—2 of FIGURE 1;

FIGURE 3 is a transverse, cross-sectional view taken
along line 3—3 of FIGURE 2;
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FIGURE 4 is 2 view similar to FIGURE 3 with the
parts in a rotated position; :

FIGURE 5 is a perspective view of on¢ of the vanes
employed in the device of FIGURE 1;

FIGURE 5A is a petspective view of a modified vane
of the type shown in FIGURE 5;

FIGURE 6 is a longitudinal cross-sectional view of a
second embodiment of the fluid operated device of the
present invention;

FIGURE 7 is a transverse, cross-sectional view taken
along line 7—7 of FIGURE 6; _

FIGURE 8 is a transverse, cross-sectional view, with
parts shown in elevation, of a third embodiment of a
fluid operated device of the present invention;

FIGURE 9 is a partial, cross-sectional view taken along
line 9—9 of FIGURE §;

FIGURE 10 is a transverse, cross-sectional view of a
fourth embodiment of the fluid operated device of the
present invention;

FIGURE 11 is a longitudinal, cross-sectional view of a
fifth embodiment of a fluid operated device of the present
invention;

FIGURE 12 is a transverse, cross-sectional view taken
along line 12—12 of FIGURE. 11;

FIGURE 13 is a cross-sectional view, with parts shown
in elevation, of the device of FIGURE 11 showing a de-
tail of construction thereof;

FIGURE 14 is a longitudinal, cross-sectional view
taken along-line 14—14 of FIGURE 15 of a sixth em-
bodiment of a fluid operated device of the present inven-
tion;

FIGURE 15 is a transverse, cross-sectional view taken
along line 15—15 of FIGURE 14;

FIGURE 16 is a schematic view of the device of FIG-
URE 14 in an operating environment; and

FIGURE 17 is a longitudinal, cross-sectional view of a
seventh embodiment of a fluid operated device of the
present invention.

Referring again to the drawings and particularly to
FIGURES 1-5, a fluid operated device constituting the
first embodiment of the present invention, generally desig-
nated 10, includes a casing 12 having an encompassing
sidewall 13 formed with a cylindrical outer periphery 14
and a cam-shaped inner periphery 15. The cam-shaped
inner periphery 15 may be formed from a solid stock of
material by drilling a first hole through the center of the
material and additional holes slightly off the center line
leaving a plurality of lobes 16. The lobes 16 extend
longitudinally across the casing 12 parallel to its major
axis and have arcuate surfaces which center a cylindrical
rotor 18 in the casing 12. The outer surface of the rotor
18 and the cam-shaped periphery 15 cooperate to form a
plurality of chambers 20 in the casing 12.

The rotor 18 includes a shaft portion 22 which has its
end journaled in bushings 24. The bushings 24 are
mounted in end caps 26 which are secured to the ends
of casing 12 by means of screws 28 threadedly engaging
tapped bores 30 in casing 12. The shaft 22 includes a
fluid inlet passageway 32 having an open end 34 forming
an inlet port and a closed end 36.

A plurality of slots 38 are formed in rotor 18 in any
suitable manner, such as by milling, and extend longitu-
dinally along rotor 18 from one end to the other parallel
to the major axis of the rotor 18. The slots 38 are offset
from the centerline of rotor 18 in such a manner that,
when vanes 40 are slidably mounted in slots 38, the lead-
ing edges 42 of the vanes may be lined up with the ap-
proximate centerline of rotor i8 or somewhat down-
stream thereof and the trailing edges 44 of the vanes
may lie somewhat more downstream of the centerline of
rotor 18. Each vane 4§ is provided with a plurality of
valve slots 46 which are in fluid communication with the
inlet passageway 32 through a plurality of ports 48
formed in rotor 18 to connect the base of slots 38 with
the inlet passageway 32.
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A fluid exhaust passageway 50 is formed in each lobe
16 and extends through the casing 12 and the end caps
26. A plurality of exhaust ports 52 place each exhaust
passageway 50 in fluid communication with the down-
stream side of a respective chamber 20. .

The fluid operated device 10 may be operated as a fluid
motor by either fixing the shaft 22 so that the casing 12
rotates or by fixing the casing 12 so that the shaft 22
rotates. In either case, a fluid under pressure, such as
compressed air, is admitted through inlet port 34 into
fluid inlet passageway 32 from which it passes through
ports 48 into slots 38 beneath the vanés 40.

The compressed air pressurizes the slots 38 below vanes
40 forcing them radially outwardly into engagement with
the inner periphery 15 of casing 12. " As best seen in
FIGURE 3, the valve slots 46 become exposed to cham-
ber 20 as the vanes move radially outwardly so that com-
pressed air is free to flow from slots 38 through valve
slots 46 into the chamber 20 on the downstream side of
the chamber 20 exerting a force between the upstream
sides of lobes 16 and the downstream sides of vanes 40
so that the rotor 18 will turn in a counterclockwise direc-
tion, as viewed in FIGURE 3, if the casing is held fast
or the casing 12 will rotate in a clockwise direction if
the rotor is held fast. Air in the chambers 20 on the
upstream sides of the vanes 40 is exhausted from cham-
ber 20 through ports 52 and passageways 50. As the
vanes 40 approach the exhaust ports 52, the downstream
side of a respective lobe 16 will cam the respective vane
40 radially inwardly towards the bottom of vane slots
38 so that valve slots 46 will close shutting off the supply
of compressed air to chamber 20. )

Referring now to FIGURES 6 and 7, a fluid operated
device constituting a second embodiment of the presént
invention, generally designated 10a, includes a casing 12
which may be identical with that shown in FIGURES
1-4 and will not be further described. A rotor 18a is
rotatably mounted in the casing 12 and includes a shaft
224 having a first end 364 journaled in a bushing 24 in
an end cap 26 which may be identical with those shown
in FIGURES 1-4. The other end 34a of shaft 22a is
in a bushing 24 in an end cap 26a which is modified
from the end caps shown in FIGURES 1-4 to include an
air inlet port 54 in which an air inlet conduit 56 may be
mounted.

The rotor 184 includes slots 38 which may be identical
with those shown in the first embodiment of the present
invention. However, the rotor 18a is modified from
that shown in FIGURES 1-4 by eliminating the passage-
way in shaft 22q and the ports 48 and providing an
annular recess 58 on each end of rotor 18a so that com-
pressed air is free to flow through inlet port 54, recess
58, and into the slots 38 beneath the vanes 40.

The fluid operated device 10a is designed for use in
those situations where it is desirable to restrain the casing
12 against rotation while permitting the shaft 22a to
rotate. Thus, the shaft 22¢ may be made of solid material
to carry a heavier load because the air inlet port 54 is
mounted in the end cap 26a.

Referring now to FIGURES 8 and 9, a third embodi-
ment of a fluid operated device of the present invention,
generally designated 10b, may be identical with the em-
bodiment shown in FIGURES 6 and 7 except that the
vanes 40b do not include any valve slots. "However, the
valve slots 46b are provided in the rotor 185 and co-
operate with the vanes 40b to control the flow of fluid
from the vane slots 38 to the pressure chambers 20.

The fourth embodiment of the present invention shown
in FIGURE 10, generally designated 10c, is identical with
that shown in FIGURES 8 and 9 except that the casing
12¢ is modified to include air inlet ports 62 which are
formed in the lobes 16c and connect the air chambers
28 to a plurality of ports, such as the ones shown at 64.
When the vanes 405 are in extended position, fluid under
pressure flows through the valve slots 465 in the rotor
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18b, under the vanes 405, into the air passageway 38
in rotor 185 and, thence, to the undersides of the vanes
40b that are retracted or partially retracted.

Referring now to FIGURES 11-13, a fluid operated
device constituting a fifth embodiment of the present in-
vention, generally designated 104, includes a casing 124
which may be identical with that shown in FIGURES
1-4 except that the lobes 164 do not include fluid outlet
passageways or ports.

The vanes 40 may be identical with those shown in
FIGURE 5 of the first embodiment and are slidably
mounted in vane slots 38 which are placed in a rotor
184 in a manner identical to those shown in the rotor
18 of FIGURES 1-4.

The rotor 184 includes a shaft 224 having a first open
end forming an inlet port 34d and a second open end
forming an outlet port 36J. The ends 344 and 36d
are journaled in bushings 24 which, in turn, are mounted
in end caps 26, all identical with those shown in FIG-
URES 1-4. The inlet port 34d communicates with a
fluid passageway 32d formed by drilling the shaft 224
from the inlet port 344 to slightly less than the mid-
section of shaft 224. The outlet port 36d communicates
with a flnid outlet passageway 504 formed by drilling
the shaft 224 from the outlet port 36d to a depth slightly
less than the depth reached by the passageway 324 so that
an impervious partition 66 is formed separating the pas-
sageways 32d and 36d. An annular air passageway 584
is formed on each end of rotor 18 to provide chambers
for compressed air traveling through the slots 38 and
are in fluid communication with a pair of passageways
68 which extend through the rotor 184 and serve to
balance or equalize the pressure entering the pressure
chambers 204 through the ports 484 which communicate
with the inlet passageway 32d.

Air is exhausted from the chambers 204 through pas-
sageways 70 which are formed in rotor 184 by drilling
holes upstream of the vanes 40 and which are in fluid
communication with the passageway 804 in shaft 224.

Referring now to FIGURES 14, 15 and 16, a sixth em-
bodiment of the present invention, generally designated
10e, is designed to operate as a brake or governor and in-
cludes a casing 12¢ having lobes 16¢ on the downstream
sides of which are mounted ports 52e placing air cham-
bers 26e in fluid communication with an exhaust passage-
way S0e. Ports 72 place the upstream sides of the lobes
16¢ in fluid communication with chambers 20e and fluid
inlet passageways 74. A rotor 18e is rotatably mounted
in casing 12e¢ and includes a hollow shaft 22¢ which is
journaled in bushings 24 in a first end cap 26 and a sec-
ond end cap 26e. Screws 28 engage tapped holes 30 in
casing 12¢ to secure the end caps 26 and 26e thereto.
A plurality of vane slots 38e are milled into the rotor 18¢
and extend longitudinally from end to end thereof. Ports
48e place the base of slots 38¢ in fluid communication
with a fluid inlet passageway 32¢ in the hollow shaft 22e.
A vane 40 is slidably mounted in each vane slot 38¢ and
includes valve slots 46 to control the flow of fuid from
the passageway 32e through ports 48e and slots 38e into
chambers 20e. It is to be noted that where the slots
46 were placed on the trailing edge of vane 46 in the em-
bodiment of FIGURES 1-4, they are placed on the lead-
ing edge of the vanes 40 in the embodiment shown in the
FIGURES 14, 15 and 16 for a purpose to be hereinafter
mentioned.

The end cap 26e includes a port 54 in which is
mounted a plug 56e. The plug 56¢ may be replaced with
@ line, not shown, to place chamber 20e¢ in fluid com-
munication with atmosphere through vane slots 38e, ports
48¢ and annular recesses 58¢, which are formed on the
ends of rotor 18¢. The end cap 26a also includes a port
544 communicating with chamber 74 and a port 54e com-
municating with chamber 50e. The port 544 is open to
atmosphere and the port 54e is partially closed by a re-
strictor valve 77.
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The brake or governor 10¢ is shown diagrammatically
in FIGURE 16 as having an extension on the end 36e
of shaft 22¢. The extension 36¢ is anchored and a load
76 is connected to housing 12e¢ to rotate the housing clock-
wise, as viewed in FIGURE 15. Compressed air may
be supplied from a suitable storage tank 78 through the
passageway 32¢ in shaft 22e to the slots 38e beneath
vanes 40 urging them into engagement with the cam-
surface 15e of casing 12e. The compressed air will also
travel into chamber 20e through slots 46 upstream of the
vanes 40 because the slots 46 are facing in a downstream
direction and try to drive the casing 12e in a counter-
clockwise direction, as viewed in FIGURE 15, to resist
the driving force of load 76.

As the load 76 drives the housing 12¢ in a clockwise
direction, air in chamber 20e will be compressed by the
vane 40 and forced out the ports 52e into the exhaust
passageway 50e and through the restrictor valve 77 which
controls the flow of compressed air from the chamber
20e. Air is drawn into the passageways 74 from atmos-
phere through ports 54a ad passes into chamber 208e as
housing 12¢ is rotated by load 76. This air is compressed
by a following vane in chamber 20e and forced out the
exhaust passageway 50e through restrictor valve 77.

Referring to FIGURE 17, a seventh embodiment of
the present invention, generally designated 18, is designed
to operate as a brake, governor or vacuum pump and is
identical to that shown in FIGURES 14 and 15 except
that the shaft 22f is solid and is adapted to be rotated by
a load 76a while the casing 12¢ remains fixed.

A pipe 78a connects port 54a to a container 80z and
a pipe 56f connects the port 54 to a selector valve 85.
A pipe 86 connects the valve 85 to a vaccum, not shown,
and a pipe 88 connects the valve 85 to a source of com-
pressed air, not shown.

When the device 10f is to be operated as a brake or
governor, valve 85 will be positioned to admit compressed
air to the recess 58e to tend to drive rotor 18f against
a load 76a. Compressed air is exhausted through re-
strictor valve 77, as in the previous embodiment. Fluids”
may be drawn from container 80a and admitted to the
exhaust side of vanes 40 to cool or lubricate them. Water
may be admitted from container 864 to form steam and
expand. This greatly increases the efficiency of the brake
or governor. When the load 76a is not being resisted,
valve 85 may be positioned to vacuum through pipe 86
to retract vanes 40 and hold them seated in rotor 18f
to minimize wear on the vanes 49.

To operate as a vacuum pump, the container §0a
would be evacuated by rotating shaft 22f. The restrictor
valve 77 would be opened. Valve 85 is positioned to
connect line 88 with port 54 so that a suitable coolant or
lubricant such as compressed air or other fluid, may be
admitted to recess 58e to cool and lubricate vanes 40.
This prevents the device 10f from ‘becoming overheated
as the container 80a approaches complete evacuation.

Referring to FIGURE 5A, a modified vane 40q is
similar to the vane 40 except that the slots 46 are replaced
with bores 462 which may be placed in fluid communi-
cation with the chambers 20 in the various embodiments
of the invention through apertures 46b. Vanes 40a may
be used in all embodiments of the invention where vanes
40 are shown herein.

While the particular fluid operated devices herein
shown and described in detail are fully capable of attain-
ing the objects and providing the advantages hereinbe-
fore stated, it is to be understood that they are merely
illustrative of the presently preferred embodiments of
the invention and that no limitations are intended to the
details of construction or design herein shown other than
as defined in the appended claims.

What is claimed is:

1. A fluid device comprising:

a casing member having a bore therein, said bore hav-

ing an upstream and a downstream side;



3,304,879

7

a totor member mounted in said casing member and
having a plurality of substantially radially extending
vane slots;

a vane slidably mounted in each of said vane slots,
each of said vanes comprising valve means for con-
trolling a fluid to said bore through passage means
leading to the side of said vane towards the down-
stream side of said bore, said vanes being movable in
said slots for opening and closing said passage means;

a first fluid inlet passageway for communicating fluid
to said passage means;

fluid outlet means connected to the downstream side of
said bore for exhausting fluid therefrom; and

a second finid inlet passageway connected to the up-
stream side of said bore for admitting a fluid into said
bore;

said casing member and said rotor member being ro-
tatable relative to each other with one member being
fixed and the other member being subjected to a
force producing device.

2. A fluid device as defined in claim 1 having restrictor
means in said fluid outlet means for restricting flow of
fluid from said bore.

3. A fluid device as defined in claim 2 wherein said first
fluid inlet passageway is supplied with high pressure fluid,
said force producing device comprising a rotary load con-
nected to one of said members for driving said member in
opposition to said pressure fluid and for discharging said
fluid through said restrictor means in said outlet means.

4. A fluid device as defined in claim 1 wherein said
first fluid inlet passageway is supplied with high pressure
fluid, said force comprising a rotary load connected to one
of said members and driving said member in opposition to
said pressure fluid and discharging said fluid through said
outlet means.

5. A fluid device as defined in claim 3 wherein said
force producing device is connected to said casing mem-
ber, and said first fluid inlet passageway is located in said
rotor member which is fixed with respect to said casing
member.

6. A fluid device as defined in claim 3 wherein said
force producing device is connected to said rotor mem-
ber, and said first fluid inlet passageway is connected to
said passage means through said casing member which
is fixed relative to said rotor member.

7. A fluid device as defined in claim 4 wherein said
second fluid inlet passageway is connected to atmosphere
for introducing atmospheric air at upstream side of said
bore.

8. A fluid device as defined in claim 4 wherein said
second fluid inlet passageway is connected to a source of
coolant for drawing said coolant fluid into said bore.

9. A fluid device as defined in claim 4 having means
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for connecting said passage means to a vacuum source to
retract said vanes when both members are free of said
force producing device.

10. A fluid device as defined in claim 1 wherein said
second inlet passageway is connected to a vessel to be
evacuated.

11. A fluid device as defined in claim 19 wherein said
first fluid means is connected with source of a suitable
lubricant and coolant.

12. A fluid device as defined in claim 21 wherein said
fluid outlet means is connected to atmosphere.

13. A fluid device as defined in claim 16 wherein said
force producing device drives said rotor member relative
to said casing member.

14. A fluid device comprising:

a casing member having a bore therein, said bore hav-

ing an upstream and a downstream side;

a rotor member mounted in said casing member and
having a plurality of substantially radially extend-
ing vane slots;

a vane slidably mounted in each of said vane slots,
each of said vanes comprising valve means for con-
trolling a fluid to said bore through passage means
leading to the side of said vane towards the down-
stream side of said bore, said vanes being movable
in said slots for opening and closing said passage
means;

a first fluid inlet passageway for communicating fluid
to said passage means;

fluid outlet means connected to the downstream side of
said bore for exhausting fluid therefrom; and

said casing member and said rotor member being rotat-
able relative to each other with one member being
fixed and the other member being subjected to a
force producing device.
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