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Continuation of application Ser. No. 55,265, Sept. i2,
1960. This application Feb. 11, 1965, Ser. No. 436,79
Claims priority, application Japan, Sept. 11, 1959,
34/29,238
28 Claims. (Cl. 91--121)

The present application is a continuation of my earlier
application Serial No. 55,265, filed September 12, 1960,
now abandoned, and entitled “Rotor Assembly in Vane
Machine With Pressure Balance Devices.”

The present invention relates to a rotor in vane-ma-
chines or fluid handling machines, particularly compres-
sors, liquid pumps, gas motors, steam engines, liquid
motors and liquid operated gears, and the like and more
particularly to such vane-machine rotor arrangements,
capable of high pressure and being provided with axial
vane extensions into slots of the rotor side-walls, where
recesses or spaces containing fluid or gas under pressure
are used to produce counter-balancing forces in order to
decrease the resultant of forces acting on the rotor or on
the rotor parts.

Rotary vane fluid handling machines of the type con-
templated by the invertion have been used heretofore in
which pressures of fluids in spaces, especially in working
cells were acting diametrically on the rotor. Various ro-
tary vane machines are suitable disclosed, for example, in
U.S. Patent 2,335,284 and others diametrically to the
rotor. In such vane machines working-cells have been
provided, which were separated from each other by vanes,
rotor, case and side walls of the rotor. Each working
chamber had a suction area and a delivery area, the latter
was under higher pressure in operation. The suction
areas were diametrically provided to the rotor and so were
the delivery-areas of the working cells. Consequently
the pressures acting against the rotor out of the fluid
under pressure in the working cells were diametrically to
the rotor and oppositional directed, so that they balanced
each other and the resultant of the pressure actions on
the rotor out of the working chambers became zero or
negligibly small.

Even vane machines with plates on the sides of the
rotor, pressed by pressure in direction to the rotor have
been used heretofore, as shown for instance in German
Patent 407,297, and others. The plates on the axial ends
of the rotor were pressed by spring forces or by forces of
liguid or gas under pressure, thereby compressing the
clearance between the axial ends of the vanes and the
rotor and the side-plate of the rotor.

While the aforementioned patents succeeded somewhat
in the balancing of forces, acting out from spaces of fluids
or gases under pressure during rotary vane-machinery
operation, the constructions set forth do, especially in
cases of high pressure, not afford in the same operation
reduction of friction to the fullest extent possible. Fric-
tion remains between the rotating parts and the stationary
case. They also do not afford free movement of the vanes
in their rotor-slots during operation of vane-machinery
with extremely high pressure. At high pressure the vanes
stop by clearance decrease on their axial ends. Due to
the increasingly widespread use of rotary vane machines,
it has become increasingly important to provide rotary
vane machine constructions in which all avoidable fric-
tion sources may be eliminated in order to improve the
total efficiency of such machines to the highest extent pos-
sible in praxis, while also the clearances between the mov-
ing parts have to be kept in suitable measures up to ex-
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tremly high pressure and while the undisturbed travel of
the vanes in the slots has to be secured.

It is an object of the present invention to overcome the
foregoing drawbacks and to provide a rotor arrangement
for rotary vane machines of the foregoing type, wherein
the rotor is provided with recesses or spaces containing
fivid or gas under pressure to counterbalance other forces,
acting on the rotor, in order to control the clearances be-
tween moving parts and to eliminate leakage—or friction
causing deformations of rotor parts. By means of con-
trolling the clearances friction becomes eliminated.

It is another object of the invention to improve the
undisturbed travel of the vane in the slots of the rotor and
rotor side walls by supporting the vanes in the rotor side-
wall slots and by providing the spaces containing the
fluids or gases under pressure for counterbalancing ef-
fects on the rotating rotor parts, so that the axial ends
of the vanes are free of clearance decreases.

Since the casing ring, as known from British Patent
744,446 surrounding the rotor and fitting between the
side-walls of the rotor rotates together with the rotor,
reducing the relative speed between casing ring and rotor
side-wall parts, the above mentioned objects and other
objects increase substantially the total efficiency and the
power, force and pressure of these rotary vane machines.
Other and further objects of the invention will become
apparent from a study of the within specification and
accompanying drawings, in which:

FIG. 1 is a longitudinal sectional view of a rotor of
a rotary vane machine illustrating the constructional ar-
rangement of the rotor balance device in accordance with
the invention;

FIG. 2'is a sectional view, taken along the line IfI—II
of FIG. 1;

FIG. 3 is a longitndinal sectional view, showing and
illustrating constructional arrangements of another em-
bodiment of the invention;

FIG. 4 is a sectional view, taken along the line IV—IV
of FIG. 3;

FIG. 5 is a longitudinal sectional view showing and
illustrating constructional arrangemenis of a further em-
bodiment;

¥1IG. 6 is a sectional view, taken along the line VI—VI
of FIG. 5; and

FIG. 7 is a sectional view, taken along the line VII—VII
of FIG. 5.

In accordance with the present invention it has been
found, that it is most suitable to overcome the fore-
going drawbacks in the use of rotors, which are designed
in accordance to the British Patent 744,446 which relates
to my own invention. The said patent has provided the
vanes with extensions into slots of the rotor-sidewalls,
consequently succeeding in the use of pressure in the
working cells up to ten times higher, than in vane
machinery without vanes support in rotor-side-wall slots.
Since the vanes are not necessarily guided on their axial
end surfaces in that case, the axial end portions of the
vanes can be dimensioned, so that suitable large clear-
ances can remain between the vane-axial ends of the
enclosing rotor side cover, providing undisturbed and
frictionless travel of the vanes in the slots.

Only this kind of vane-machine, which has the vanes
supported in the side walls of the rotor and which have
large dimensioned spaces on the axial end surfaces of the
vanes providing undisturbed travel of the vanes in the
slots, is suitable for creating the maximum possible total
efficiency of the vane machines in practice. Every other
kind of vane machine, not provided with said features, is
not capable of undisturbed travel of the vanes in case
of high pressure—and consequently is not capable of the
highest efficiency because in cases of middle or low
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pressure the friction loss in relation to the total power
of the ‘vane machine is relatively larger than in high
pressure cases and consequently middle or low pressure
vane machinery can not reach the same high total-effi-
ciency as high pressure vane machinery.

Therefore it was only of limited success to compress
plates or casing parts on the axial ends of the earlier vanes
in order to eliminate leakage on the axial ends of the
vanes, as shown in the former art. Also pressure fields,
which acted against the axial slidable walls in direction
to the rotor in order to decrease by pressure force the
clearance between the end surfaces of the vanes and
the side closing members of the rotor were limited in
success to middle or low pressure in the vane machine
working cells, because:

(1) The vanes were not supported in the rotor side
wall slots and consequently, as known from British Patent
744,446 were not suitable for high pressure;

(2) In case of increase of pressure in the balancing
chambers to very high pressure, compression of the rotor
parts occurred which resulted in clearance decreases
between the axial end surfaces of the vanes and the
axial enclosing case- or rotor-member. Consequently the
vane became blocked between its axial enclosing mem-
bers.

Suitable clearances between the said axial ends of the
vanes end enclosing members were not manageable over
great pressure differences, because decrease of clearance
resulted in increase of friction and on the other hand
increase of clearance resulted in increase of leakage.
Both, increase of leakage as well as increase of friction
naturally resulted in a decrease of the total efficiency,
therefore reducing the application of the vane machine.

In case of diametrical pressure fields around the rotor,
balancing the forces of fluid or gas under pressure radial-
1y to the rotor naturally stationary casings had to be ap-
plied. Consequently high relative speed occurred be-
tween the axial end sealing surfaces of the vanes and the
axial enclosing casing member or wall. This high relative
movement produces friction in the medium between the
vane-axial end surface and the enclosing wall member,
reducing the total power of the vane machine extremely,
because the relative speeds between mechanical parts with
small clearances are limited.

It is now found in accordance to this invention that
no suitable success for increasing the total efficiency of
modern vane machinery as required in practice could be
obtained from improvements of balancing fields of the
former art, which were limited to the smaller or about
2500 p.s.i. pressure, and which were of suitable high
efficiency only to more or less or about 1000 p.s.i.

On the other hand, as the pressure increased many times
over the former art of vane machinery by supporting of
vanes in rotor-side-wall slots, as cited in British Patent
744,446 new disadvantages occurred by the high pressure
acting in fluids or gases in the working chambers.

These disadvantages were:

(1) With increase of pressure in working cells axial
elongations of the rotor or of the bolts, clamping rotor
sidewalls or rotor, rotor sidewalls and rotor side casings
together elongated under pressure in the working cells,
consequently increasing the clearance between rotor-sur-
rounding casing ring and rotor sidewalls, resulting in a
larger leakage and in efficiency loss,

(2) With increase of pressure in working celis radial
directed forces, acting on the rotor increased and de-
formed or dispositioned the rotor with respect to the
.rotor’s axis.

In order to overcome these drawbacks and in order to
develop a vane machine which might be suitable to im-
prove the pressure capability of the vane machine so that
power output and total efficiency might increase to such
an extent, as might be required in vane machinery of the
future, an axial balancing cover becomes provided on
. the axial side of the axial rotor, outside of the axial clos-
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ing cover, rotating together with the rotor. The said bal-
ancing cover encloses a space containing fluid or gas
under pressure between the axial balancing cover and
the closing cover of the rotor. Said cover and the rotor,
or said cover, rotor parts and rotor shaft may be fastened
together by bolts or pins or by bushings or other fastening
means. The fluid or gas under pressure in the space
between the axial balancing cover and the closing cover
of rotor spaces acts in opposition to the said both covers.
By this force the rotor parts are compressed with increas-
ing pressure, eliminating the former axial elongation of
the rotor parts totally. This compression of rotor parts
is without any negative effect to the vanes, because clear-
ances or spaces between the axial ends of the vanes and
the axial enclosing rotor-closing-cover can be designed
larger, than the compression rate is, without any defec-
tive influence to the vane or the vane machinery. The
axial balancing cover becomes pressure loaded in direc-
tion away from the rotor by the fluids or gases under
pressure in the said space between the said covers. Axi-
ally is the balancing cover fastened by rotor bolts, or by
snap rings or divided rings and rings or nuts on the rotor
bushing or by other fastening means. Rotor parts or bal-
ancing cover may be axially moveable to a small extent
on the rotor bushing on the rotor bolts. Eventually the
balance cover may be axially slideable on the rotor closing
part. Sealing means can be provided for the sealing of
the space containing fluids or gases under pressure be-
tween the balance cover and the closing cover of the rotor.
Fluid or gas containing space between the said covers
should be connected by conduits or other connection
means to spaces containing fluid or gas under pressure
within the rotor or the rotor adjacent members or parts
of the vane machine. Suitable use of the forces of fluids
or gases acting on the rotor- and balancing-parts as well
as use of the resistance to deformation by rotor and bolts
or busing(s) probably use of additional spring forces
results in positive influence to the dimension of the clear-
ance between the rotor enclosing casing ring (case) and
the rotor side walls and rotor side wall members. This is
of high effect, if the clearance is provided smaller in case
of high pressure in order to decrease the leakage through
said clearance and provided larger in cases of low pressure
in order to decease the friction between case and rotor side
parts.

Also it is possible to eliminate the radial resultant of
forces of fluids or gases acting on the rotor. In order to
arrive at this face, three rotors or more may be povided
on the same axis, one in the middle of the two others, the
middle one of the same axial dimension as the sum of
both others. The casing ring (cases) surrounding the
middle one of the rotors has to become the oppositional
eccentric position, but the same dimension, to the two
other (outer) casing rings, which surround the other two
rotors. All three rotors may be fastened together by
bolts or rotor busings, or other connection means. As a
consequence of this assembly the resutlant of forces of
fluids, or gases in working cells under pressure acting in
radial direction to the rotor becomes eliminated to zero.
Consequently the rotor floats between forces of fluids or
gases under pressure. The load of the rotor bearings
becomes negligible and the friction of rotor-bearings be-
comes small,

While in smaller units and in action of smaller pressure
in fluids or gases, show in the former art it might look
in the first impression, that the manufacturing of the new
vane machine with its additional parts might become ex-
pensive, But actually the power of the vane machine
designed in accordance to this invention increases per unit
of weight. Therefore the manufacturing cost in relation
Total efficiency
increases and also the pressure acting in the working cells
can be increased to a large extent.

It is of convenience to apply the invention embodiments
to vane machines with vanes floating between fluids or
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gases under pressure, control means floating between
fluids or gases under pressure and swimming casing rings,
arranged so that they follow decentred movements of
rotor parts. Then units of small power may be built as
well as units of very large sizes of vane machines, i.e.,
those of several times 10,000 horsepower with a high
total efficiency. In this manner, machines of the rotary
vane type using the instant rotor-side-balance arrange-
ment will operate at high total efficiency, will meet the
durability and toughest requirements sought in industrial
practice, and will operate safely over an extended useful
life. In particular, those vane machines in cases of higher
horsepower (some thousand horsepower) will operate
over a wide range of evolution and pressure with a high
total efficiency up to about 97%, if hydraulic fluid is
acting in the working cells.

Referring to the drawings, rotor 1 is the rotor of the
vane machine, marked as Pos. 1 in FIGURES 1 and 2
and is surrounded by a capsulering or annular casing
means eccentrically adjustable and having annular end
face means confronting corresponding annular faces of
side wall means of the rotor which are provided on both
axial ends of the rotor. Each rotor sidewall consists of
two parts; one inner slot disk 3, and an outer seal casing

4 respectively 5, and is enclosed outwards radially and :

axially.

The rotor 1 is constructed firm to a bushing 14, that
is rotative set outside of an engaged pintle. The in-
leading and off-leading of the medium into and from the
vanecells ensue through the engaged pintle, arranged in-
leading and off-leading channels in the pintle upon the
channel 16, which are provided in the rotor 1 and bush
id.

According to this invention, a pressure counteracting
chamber 9 is arranged axial outside of the cooperating
side walls of the rotor, which is formed here by a ring-
groove made in a seal-casing the axially outer member 4,
and enclosed axial outwards by a seal-disk or cover means
8. The pressure medium of the machine is introduced
in this chamber, so that this chamber serves as pressure
counteracting compartment. The elastic packing is
marked as position 19.

The rotor 1, side walls of rotor consisted of slit-casing
3 and seal casing 4 respectively 5, and seal disk or cover
8 are jointed with bolts 12. Bolts 11 connect rotor
means 1, side walls means 3, 4, 5 and cover means 8 for
rotation, and limit outward axial movement of cover
means 8 in a position in which the side wall means have
limited freedom of axial movement so that the volunie of
the pressure compartment 9 may change. By the ar-
rangement of pressure counteracting compartment or
chamber 8, the pressure force (acting axially on the side
walls of the rotor and trying to expand the space between
the capsule ring and side walls of rotor) works contrary

to the pressure force from the pressure counteracting *

chamber 9, so that the expansion of space between casing
ring and side walls of rotor does not more ensure, if the
pressure counteracting chamber is of suitbale propor-
tions. As may be specially seen from FIGURES 3 and
4, spring, especially the disk springs 25 are inserted be-
tween the rotor 21 and side walls of rotor 22, which
are axially movable for a limited distance along on the
bush 23 and bolts 24q and 24, and exert axial pressure on
the movable side wall 22 against the rotor. Besides a
pressure counteracting chamber 27, into which a pressure
medium should be introduced, is arranged between this
side wall 22 and a fastening disk 26. Rings 26a, 265,
and 2%z are fastening rotor side wall parts.

The rotor, side walls of rotor and fastening disk are
held together between a spring ring or radially divided
safety-stopring 28 with hold-ring 284 and a flange part
29 of the bush 23. They are movable and axially guided
by bolts 24 but they are fastened for rotation together.
They are connected with the flange part 29 of the bush
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by bolts 24. The dimension of the pressure counteract-
ing chamber 27 and strength of the disk spring 25 are
acting in opposition to each other, so that at less acting
pressure by fluid or gas in counteracting chamber 27 the
clearance between annular casing and the side walls of the
rotor is larger under the force of the disk spring and
therefore friction is reduced. While at higher acting pres-
sure the clearance is reduced under the force of higher
medium pressure out from pressure counteracting cham-
ber 27 on side wall of rotor 22 and therefore leakage
is reduced. As shown in FIG. 4, the inner surface of the
annular casing is non-circular.

In this way it is possible that the machine works at
many different acting pressures occasionally with best
possible efficiency. As shown in FIGURES 5, 6 and 7,
the rotor assembly is divided into 3 individual rotors, one
middle rotor 31 and two side rotors separated axially by
isolating walls 33. '

A ting groove 34 is made in one side wall of the rotor,
which acts as a pressure counteracting chamber and is
closed axially outwards by an outer seal disk 35. All
rotor parts 31, 32 all side walls of rotor 33 and the seal
disk 35 are axially movable along on the bush 26 between
the snap-ring or a radial enclosed divided safety-stop ring
35a, and a flange part 37 of the bush 36, but connected
for rotation. The function of the pressure counteracting
chamber 34 is the same as at the function of the corre-
sponding chamber or compartment iliustrated in FIG-
URES 1, 2, 3 and 4. Besides in connection with the
above mentioned subdivision of the rotor, there is an ar-
rangement as shown in FIGURES 5, 6 and 7.

Both side rotor parts 32 act radially opposite to the
middle rotor part 3. The working cells are axially dis-
placed as the rotors are. Entrance and exit of fluid or
gas are oppositional in the middle rotor to those in both
outer rotors. The side rotor parts 32 are made just half
as wide as the middle rotor part 31.

By this arrangement, the resultants of the force of fluid
in the working cells which are acting radially on the ro-
tor are directed in opposition to each other, and, since
they are of equal strength, the tota! resultant of the said
force equals zero, Thus the radial pressure load at the
rotor parts becomes negligible, so that the rotor runs un-
der nearly no load, which results in reduction of deforma- -
tion, leakage, and friction. The purpose of the annular
casing means 38 is in principle the same as illustrated in
FIGURES 1 and 2. Through channels and windows cn
the pintle, all 3 rotors are supplied with fluid or gas.
It will be obvious to those skilled in the art while the ap-
plication and drawings have been set forth herein to illus-
trate the invention, various changes and medifications may
be made without depariing from the spirit and scope of
the invention, which is to be limited only by the appended
claims.

What is claimed is:

1. A rotary fluid handling machine comprising, in com-
bination, at least one annular casing means having an
internal space and having annular end face means at the
opposite axial ends thereof, said annular end face means
having an inner edge; at least one rotor means received
in said space and having an axis of rotation, said rotor
means formed with a plurality of substantially radially
inwardly extending slot means; at least two side wall
means each having an outer annular face, respectively
confronting and being located closely adjacent to one of
said annular end face means and covering at least an
annular region of the same along said inner edge thereof;
vane means reciprocably received in said slot means so
as to divide said space into a plurality of fluid receiving
working chambers, said vane means slidably engageable
with said casing means; means for admitting a working
fluid to said working chamber; cover means outwardly
adjacent to at least one of said side wall means and
defining with said one side wall means at least one pres-
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sure compartment; means fcr connecting said rotor means,
said side wall means and said cover means so that said
rotor means, said side wall means and said cover means
rotate in unison and for limiting axial movement of said
cover means so that said side wall means have limited
freedom of axial movement with respect to said cover
means and said casing means; and means for admitting a
pressure fluid to said pressure compartment so that the
pressure fluid may counteract the fiuid pressures develop-
ing in said working chambers and that the pressure fluid
may maintain said side wall means in close proximity of
said annular region of the end face means of said casing
means.

2. A fluid handling machine as set forth in claim 1,
wherein the means for admitting pressure fluid to said
pressure compartment comprises a channel provided in
said one side wall means.

3. A rotary fluid handling machine comprising, in com-
bination, annular casing means having an internal space
and having annular end face means at the opposite axial
ends thereof, said annular end face means having an in-
ner edge; rotor means received in said space and hav-
ing an axis of rotation, said rotor means formed with
a plurality of subtantially radially inwardly extending slot
means; at least two side wall means each having an out-
er annular face respsctively confronting and being lo-
cated closely adjacent to one of said annular end face
means and covering at least an annular region of the
same along said inner edge thereof; vane means recipro-
cably reccived in said slot means so as to divide said
space into a plurality of fluid receiving working cham-
bers, said vane means slidably engageable with said
casing means; means for admiiting a working fluid to said
working chambers; cover means outwardly adjacent to
one of said side wall means, one of said two last men-
tioned means having a cylinder space and the other of
said two last mentioned means having a piston shaped
portion extending into said cylinder space and defining
therein a pressure compartment; means for connecting
said rotor means, said side wall means and said cover
means so that said rotor means, said side wall means and
said cover means rotate in unison and for limiting axial
movement of said cover means so that said side wall
means have limited freedom of axial movement with re-
spect to said cover means and said casing means; and
means for admitting a pressure fluid to said pressure
compartment so that the pressure fluid may counteract
the pressures developing in said working chambers and
that the pressure fluid may maintain said side wall means
in clcse proximity of the end face means of said casing
means.

4. A rotary fluid handling machine comprising, in com-
bination, at least one annular casing means having an
jnternal space and having annular end face means at the
opposite axial ends thereof, said annular end face means
having an inner edge; at least one rotor means received
in said space and having an axis of rotation, said rotor
means formad with a plurality of substantially radially
inwardly extending slot means; at least two side wall
means each having an outer annular face respectively
confronting and being located closely adjacent to one of
said annular end face means and covering at least an
annular region of the same along said inner edge there-
of; vane means Teciprocably received in said slot means
s0 as to divide said space into a plurality of fluid receiv-
ing working chambers, said vane means slidably engage-
able with said casing means; means for admitting a work-
ing fluid to said working chambers; cover means out-
wardly adjacent to at least one of said side wall means
and defining with said one side wall means at least one
pressure compartment; means comprising a plurality of
bolts extending in parallelism with the axis of said rotor
means for connecting said rotor means, said side wall
means and said cover means so that said rotor means,
said side wall means and said pressure balancing means
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rotate in unison and for limiting axial movement of said
cover means so that said side wall means have limited
freedom of axial movement with respect to said cover
means and said casing means; and means for admitting
a pressure fluid to said pressure compartment so that
the pressure fluid may counteract the fluid pressures de-
veloping in said working chambers and that the pressure
finid may maintain said side wall means in close proxi-
mity of the end face means of said casing means.

5. A rotary fluid handling machine comprising, in com-
bination, at least one annular casing means having an in-
ternal space and having annular end face means at the op-
posite axial ends thereof, said annular end face means
having an inner edge; at least one rotor means received
in said space and having an axis of rotation, said rotor
means formed with a plurality of substantially radially
inwardly extending slot means; at least two side wall
means each having an outer annular face respectively
confronting and being located closely adjacent to one of
said annular end face means and covering at least an an-
nular region of the same along said inner edge thereof;
vane means reciprocably received in said slot means so
as to divide said space into a plurality of fluid receiving
working chambers, said vane means slidably engageable
with said casing means; means for admitting a working
finid to said working chambers; cover means outwardly
adjacent to at least one of said side wall means and de-
fining with said one side wall means at least one pres-
sure compartment; means for connecting said rotor means,
said side wall means and said cover means so that said
retor means, said side wall means and said cover means
rotate in unison and for limiting axial movement of said
cover means so that said side wall means have limited
freedom of axial movement with respect to said cover
means and said casing means; resilient means disposed
between said rotor means and at least one of said side
wall means for biasing said one side wall means axially
of and away from said rotor means; and means for ad-
mitting a pressure fluid to said pressure compartment so
that the pressure fluid may counteract the fiuid pressures
developing in said working chambers and the force of said
resilient means so that the pressure fluid may maintain
said side wall means in close proximity of the end face
means of said casing means and with said rotor means.

6. A rotary fluid handling machine comprising, in com-
bination, at least one annular casing means having an in-
ternal space and having annular end face means at the op-
posite axial ends thereof, said annular end face means
having an inner edge; at least one rotor means received
in said space and having an axis of rotation, said rotor
means formed with a plurality of substantially radially
inwardly extending slot means; at least two side wall
means each having an outer annular part closely adjacent
to one of said annular end face means and covering at
least an annular region of the same along said inner edge
thereof; said side wall means each having an inner part
adjacent said rotor and having second slot means com-
municating and being in registry with said first named slot
means; vane means reciprocably received in the slot
means of said rotor means and of said inner part of said
side wall means so as to divide said space into a plural-
ity of fluid receiving working chambers, said vane means
slidably engageable with said casing means, said side wall
means including parts located axially outward and clos-
ing said second slot means; means for admitting a work-
ing fluid to said working chambers; cover means outward-
Iy adjacent to at least one of said side wall means and
defining with said one side wall means at least one pres-
sure compartment; means for connecting said rotor means,
said side wall means and said cover means so that said
rotor means, said side wall means and said cover means
rotate in unison and for limiting said axial movement of
said cover means so that said side wall means have limited
freedom of axial movement with respect to said pressure
balancing means and said casing means; and means for
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admitting a pressure fluid to said pressure compartment so
that the pressure fluid may counteract the fluid pressures
developing in said working chambers and that the pres-
sure fluid may maintain said side wall means in close
proximity of the end face means of said casing means.

7. A fluid handling machine as set forth in claim 6,
comprising three annular casing means and three rotor
means including a medijan rotor means and a pair of
outer rotor means, the axial length of said median rotor
means at least approximating the combined axial length
of said outer rotor means.

8. A fluid handling machine as set forth in claim 7,
wherein each casing means has an inner circular surface
surrounding said space and having a center spaced from
said axis so that said rotor means are eccentrically re-
ceived in the internal space of the respective casing
means, and further comprising means for changing the
eccentricity of said casing means with respect to said
rotor means.

9. A fluid handling machine as set forth in claim 7,
wherein each casing means has an inner circular sur-
face surrounding said space and having a center spaced
from said axis so that said rotor means are eccentrically
received in the internal space of the respective casing
means, further comprising means for turning the casing
means of said median rotor means in a first angular di-
rection so as to change the eccentricity of said last men-
tioned casing means with respect to the median rotor
means, and means for turning the other two casing means
in the opposite angular direction so as to change the eccen-
tricity of said other two casing means with respect to the
corresponding outer rotor means.

10. A rotary fluid handling machine, comprising, in
combination, annular casing means having an internal
space and annular end face means at the opposite axial
ends thereof, said annular end face means having an inner
edge; and internal surface means bounding said space;
rotor means received in said space means and having an
axis of rotation, at least a portion of said internal sur-
face means being more distant from the axis of said
rotor means than the remainder of said internal surface
means, said rotor means having substantially radially in-
wardly extending slot means; a pair of side wall means
_each having an outer annular face respectively confront-
ing and being located adjacent to one of said annular
end face means and covering at least an annular region
of the same along said inner edge thereof; vane means
reciprocably received in said slot means so as to divide
said space into a plurality of fluid receiving working
chambers, said vane means slidably engageable with the
internal ‘surface means of said casing means; fluid ad-
mifting and evacuating means communicating with said
working chambers; cover means outwardly adjacent to
and defining at least one pressure compartment with one
of said side wall means; means for connecting said rotor
means, said side wall means, and said cover means so
that said rotor means, said side wall means and said
cover means rotate in unison and for limiting axial move-
ment of said cover means so that at least said one side
wall means has limited freedom of axial movement with
respect to said pressure balancing means and said casing
means; and means for admitting pressure fluid to said
compartment so that the fluid pressure in said compart-
ment may counteract the axial component of fluid pres-
sure in said working chambers to maintain said side wall
means in close proximity of the end face means of said
casing means.

i1. A fluid handling machine as set forth in claim
10, further comprising means for biasing said one side
wall means in the axial direction of and away from said
rotor means so that said one side wall means is urged
toward said pressure balancing means.

12. A fluid handling machine as set forth in claim 11,
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wherein said biasing means comprises at least one dished
spring.

13. In a rotary fluid handling machine, in combina-
tion, annular casing means having an internal space and
annular end face means at the opposite axial ends there-
of, said annular end face means having an inner edge, and
internal surface means bounding said space; rotor means
received in said space means and having an axis of rota-
tion, at least a portion of said internal surface means
being more distant from the axis of said rotor means
than the remainder of said internal surface means, said
rotor means having substantially radially inwardly ex-
tending slot means; a pair of side wall means disposed
at the opposite axial ends of said rotor means, at least
one of said side wall means having an inner part pro-
vided with slots in registry with said slot means, each
of said side wall means having annular end face means
closely adjacent to the respective annular end face means
of said annular casing means and covering at least an
annular region of the same along said inner edge there-
of; vane means reciprocably received in said slot means
and having portions slidably received in said slots of said
side wall means, so that said vane means divide said
space into a plurality of fluid receiving working cham-
bers, said side wall means including an outer part cover-
ing said slots, said vane means slidably engageable with
the internal surface means of said casing means; fuid
admitting and evacuating means communicating with said
working chambers; and cover means for biasing at least
one of said side wall means toward the respective end
face means of said casing means so as to counteract the
axial component of fluid pressure in said working cham-
bers with a force which increases in response to increas-
ing fluid pressure in said working chambers.

14. A combination as set forth in claim 13, further
comprising means for connecting said rotor means with
said side wall means and with said cover means for turn-
ing movement so that the side wall means and the cover
means participate in the angular movementis of said rotor
means.

15. A combination as set forth in claim 13, further
comprising means for subjecting said one side wall means
to substantially constant axial pressure counter to the
bias of said pressure balancing means.

16. A combination as set forth in claim 13, wherein
the internal surface means of said casing means com-
prise two diametrically opposed portions whose distance
from the axis of said rotor means exceeds the distance
between said last mentioned axis and the remainder of
said internal surface means.

17. A combination as set forth in claim 13, further
comprising stationary supporting means, first bearing

‘means received in said supporting means and rotatably

mountted in said rotor means, and second bearing means
received in said supporting means and rotatadbly mount-
ing said casing means, said second bearing means eccen-
tric with respect to said first bearing means.

18. A rotary fluid handling machine comprising, in
combination, annular casing means having an internal
space, first and second annular end face means disposed
at the opposite axial ends of said casing means, said
annular end face means having an inner edge, and internal
surface means bounding said internal space; rotor means
received in said space and having an axis of rotation, at
least a portion of said internal surface means being more
distant from the axis of said rotor means than the re-
mainder of said internal surface means, said rotor means
having substantially radial slot means; first side wall
means adjacent to said rotor means and having a portion
closely adjacent to said first annular end face means and
covering at least an annular region of the same along
said inner endge thereof; second slide wall means ad-
jacent to the rotor means opposite said first side wall
means and having a poriion closely adjacent to said
second annular end face means and covering at least an
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annular region of the same along said inner edge there-
of; said second side wall means comprising a first mem-
ber located nearer to and a second member more distant
from said rotor means, said first member having radial
slots registering with said slot means; vane means re-
ciprocably received in said slot means and in said slots
so as to divide said space means a plurality of fluid
receiving working chambers, said vane means slidably
engageable with said internal surface means; fluid ad-
mitting and evacuating means communicating with said
working chambers; pressure balancing means outwardly
adjacent to and defining at least one pressure compart-
ment with said second member of said second side wall
means; means for connecting said first and second side
wall means, said rotor means and said pressure balanc-
ing means so that said rotor means, said first and second
side wall means and said pressure balancing means rotate
in unison and that said first side wall means and at least
the first member of said second side wall means have
limited freedom of axial movement with respect to said
pressure balancing means and said casing means, said con-
necting means comprising at least one bolt parallel with
the axis of said rotor means and extending through said
pressure balancing means, through said side wall means
and through said rotor means, and means provided on
said bolt for limiting axial movements of said pressure
balancing means away from said second member and
vice versa; and means for admitting pressure fluid to said
compartment so that the fluid pressure in said compart-
ment may counteract the axial component of fluid pres-
sure in said working chambers to maintain said side
wall means in close proximity to the respective end face
means.

19. A rotary fluid handling machine comprising, in
combination, annular casing means having an internal
space and annular end face means at the opposite axial
ends thereof, said annular end face means having an
inner edge, and internal surface means bounding said
space; rotor means received in said space means and hav-
ing an axis of rotation, at least a portion of said internal
surface means being more distant from the axis of said
rotor means than the remainder of said internal surface
means, said rotor means having substantially radially in-
wardly extending slot means; a pair of side wall means
each having an annular portion adjacent to one of said
annular end face means and covering at least an an-
nular region of the same zlong said inner edge thereof;
vane means reciprocably received in said slot means so as
to divide said space into a plurality of fluid receivng
working chambers, said vane means slidably engageable
with the internal! surface means of said casing means;
fluid admitting and evacuating means communicating with
said working chambers; cover means outwardly adjacent
to and defining at least one pressure compartment with
one of said side wall means, said pressure compartment
constituting a cylinder chamber and one of said two last
mentioned means comprising piston means extendable
into said cylinder chamber; means for connecting said
rotor means, said side wall means, and said cover means
so that said rotor means, said side wall means and said
cover means rotate in unison and that at least said one
side wall means has limited freedom of axial movement
with respect to said cover means and said casing means
whereby said piston means increases the pressure of
fluid contained in said cylinder chamber when said one
side wall means tends to move toward said cover means
in response to the axial component of fluid pressure pre-
vailing in said working chambers; and means for ad-
mitting pressure fluid to said compartment so that the
fluid pressure in said compartment may counteract the
axial component of fluid pressure in said working cham-
bers to maintain said side wall means in close proximity
of the end face means of said casing means.

20. A rotary fluid handling machine comprising, in
combination, annular casing means having an internal
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space, annular end face means at the opposite axial ends
thereof, said annular end face means having an inner
edge; and internal surface means bounding said space;
rotor means received in said space means and having an
axis of rotation, at least a portion of said internal surface
means being more distant from the axis of said rotor
means than the remainder of said internal surface means,
said rotor means having substantially radially inwardly
extending slot means; a pair of side wall means each hav-
ing an annular portion adjacent to one of said annular end
face means and covering at least an annular region of
the same along said inner edge thereof; vane means re-
ciprocably received in said slot means so as to divide said
space into a plurality of fluid receiving working chambers,
said vane means slidably engageable with the internal
surface means of said casing means; fluid admitting and
evacuating means comrmunicating with said working
chambers; cover means outwardly adjacent to and de-
fining at least one pressure compartment with one of said
side wall means; means for connecting said rotor means,
said side wall means and said cover means so that said
rotor means, said side wall means and said cover means
rotate in unison and that at least said one side wall
means has limited freedom of axial movement with re-
spect to said cover means and said casing means, said
connecting means comprising bolt means slidably ex-
tending through said rotor meauns, through said side wall
means and through said cover means, said bolt means
parallel with the axis of said rotor means and having abut-
ment means respectively adjacent to the outer sides of
said cover means and the other of said side wall means to
limit the axial movements of said two last-mentioned
means away from each other; and means for admitting
pressure fluid to said compartment so that the fluid pres-
sure in said compartment may counteract the axial com-
ponent of fluid pressure in said working chambers to
maintain said side wall means in close proximity of the
end face means of said casing means.

21. A rotary fluid handling machine, comprising, in
combination, annular casing means having an internal
space annular end face means at the opposite axial ends
thereof, said annular end face means having an inner
edge, and internal surface means bounding said space;
rotor means received in said space means and having an
axis of rotation, at least a portion of said internal surface
means being more distant from the axis of said rotor
means than the remainder of said internal surface means,
said rotor means having substantially radially inwardly
extending slot means; a pair of side wall means each
having an annular portion adjacent to one of said an-
nular end face means and covering at least an annular
region of the same along an inner edge thereof; vane
means reciprocably received in said slot means so as to
divide said space means into a plurality of fluid receiv-
ing working chambers, said vane means slidably engage-
able with the internal surface means of said casing
means; fluid admitting and evacuating means communi-
cating with said working chambers; cover means out-
wardly adjacent to and defining at least one pressure
compartment with one of said side wall means; means
for connecting said rotor means, said side wall means and
said cover means so that said rotor means, said side wall
means and said cover means rotate in unison and for lim-
iting axial movement of said cover means so that at least
said one side wall means has limited freedom of axial
movement with respect to said pressure balancing means
and said casing means, said connecting means comprising
shaft means coaxially extending through said rotor means
and having a first portion axially projecting from the
other of said side wall means and a second portion ax-
ially projecting from said cover means, and means se-
cured to one of said shaft portions and axially movably
coupling said side wall means with rotor means and said
pressure balancing means; and means for admitiing pres-
sure fluid to said compartment so that the fluid pressure
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in said compartment may counteract the axial compo-
nent of fluid pressure in said working chambers to main-
tain said side wall means in close proximity of the end
face means of said casing means.

22. A fiuid handling machine as set forth in claim 21,
wherein said coupling means comprises at least one bolt
parallel with the axis of said rotor means.

23. A fluid handling machine as set forth in claim 21,
wherein at least one of said side wall means comprises
a first member secured to said coupling means and a sec-
ond member, and further comprising additional coupling
means connecting said second member to said first mem-
ber so that said members are axially movable with re-
spect to each other.

24. A fiuid handling machine as set forth in claim 21,
wherein one of said shaft portions consists of an annular
flange integral with said shaft means and the other of
said shaft portions comprises an annular member re-
ceived in a peripheral recess provided in said shaft means.

25. A fluid handling machine as set forth in claim 24,
wherein said annular member is a split ring of resilient
material,

26. A fluid handling machine as set forth in claim 24,
wherein said annular member is a multi-section ring.

27. A rotary fluid handling machine comprising,
in combination, annular casing means having an
inner surface defining an internal space, said an-
nular casing means having annular end faces at the
opposite axial ends thereof, said annular end faces re-
spectively having an inner edge; rotor means located in
said space and having an axis of rotation, at least a por-
tion of said inmer surface being more distant from said
axis than the remainder of said inner surface, said rotor
means having substantially radially extending slot means;
vane means reciprocably received in said slot means so
as to divide said space into a plurality of fluid receiving
working chambers, said vane means moving along said
inner surface; fluid admitting and discharging means com-
municating with said working chambers; a pair of side
wall means located on opposite axial ends of said rotor
means and of said annular casing means, at least one of
said side wall means including an inner member located
directly adjacent said rotor means, and an outer member
located on the side of said inner member remote from
said rotor means, said inner and outer members being
mounted for relative movement in axial direction, and
defining with each other a first pressure compartment,
and said inner and outer members having peripheral an-
nular portions located opposite one of said annular end
faces of said casing means and covering at least an annu-
lar region of the region of the same along the inner edge
thereof and adapted to slide on the same in sealing abut-
ment; pressure balancing means located on the side of
said outer member remote from said inner member and
defining with the same a second pressure compartment;
means for connecting said rotor means, said side wall
means and said pressure balancing means so that said
rotor means, said side wall means and said pressure bal-
ancing means may rotate in unison and that at least said
inner and outer members of said one side wall means
have limited freedom of axial movement with respect
to said pressure balancing means and said casing means;
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and means for admitting fluid to said compartments so
that the pressure in said second compartment urges said
annular portion of said outer member into sealing en-
gagement with said one end face of said casing means,
and the pressures in said first and second compartments
urge said inner member into sealing engagement with
said one end face of said casing means.

28. A rotary fluid handling machine comprising, in
combination, annular casing means having an inner sur-
face defining an internal space, said annular casing means
having annular end faces at the opposite axial ends there-
of, said annular end faces respectively having an inner
edge; rotor means located in said space and having an
axis of rotation at least a portion of said inner surface be-
ing more distant from said axis than the remainder of said
inner surface, said rotor means having substantially ra-
dially extending slot means; vane means reciprocably
received in said slot means so as to divide said space
into a plurality of fluid receiving working chambers, said
vane means moving along said inner surface, and having
end portions axially projecting from said slot means;
fiuid admitting and discharging means communicating
with said working chambers; a pair of side wall means
located on opposite axial ends of said rotor means and
of said annular casing means, each of said side wall means
including an inner member located directly adjacent said
rotor means, and an outer member located on the side
of said inner member remote from said rotor means,
said inner member having radially extending slots reg-
istering with said slot means of said rotor means and
receiving said end portions of said vane means for guid-
ing the same, and said outer member covering said slots
in said inner member, one pair of said inner and outer
members being mounted for relative movement in axial
direction, and defining with each other a first pressure
compartment, and said inner and outer members having
peripheral annular portions located opposite one of said
annular end faces of said casing means, respectively, and
covering at least an annular region of the respective an-
nular end face along said inner edge thereof and being
adapted to slide on the same in sealing abutment; pres-
sure balancing means located on the side of one of said
outer members remote from said inner member and de-
fining with the same a second pressure compartment;
means for connecting said rotor means, said side wall
means and said pressure balancing means so that said
rotor means, said side wall means and said pressure bal-
ancing means may rotate in unison and that at least said
inner and outer members of said side wall means have
limited freedom of axial movement with respect to said
pressure balancing means and said casing means; and
means for admitting fluid to said compartments so that
the pressure in said second compartment urges said an-
nular portion of said outer member into sealing engage-
ment with said end faces of said casing means, and the
pressures in said first and second compartments urge
said inner members into sealing engagement with said
end faces of said casing means,
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