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B 1 €laims. -

This mventmn relates ﬁo rotary engmes pumps
and the like of the kind . comprising an annular
blade chamber, a rotor rotating about the axis
of the blade chamber and carrying blades which
extend across the blade chamber and make a
sealing fit with its inner and outer circumferen-
tial walls, and an abutment extending across the
blade chamber between inlet and outlet ports,
the abutment or each blade being arranged to
rotate about ifs own axis and being provided
with a gap or recess which comes into position
at. the appropriate times during rotation of the
rotor to permit the blades to pass the abutment.

rotary engines, pumps or the like of the kind
referred to in United States Patent No. 2 277,661
in' which g rotary abutment making a sealing
fit at all times with abutment recesses in the
Iinner and outer mrcumferentml walls of the blade

cha;mber extends across this chamber between
inlet anhd outlet ports or of the type in which

each: blade makes a sealing fit with blade re-
cesses in the inner and outer walls of the blade
chamber, the abutment being fixed while the
blades not only rotate bodily with the rotor and

(CL -103‘--125-)'- ; |

2 | | |

| when Ingh pressures are cencerned place )

siderable stress on. these bearmgs “Further as
regards sliding parts in the ‘variable capacity
type which do not. rotate, these Ioads consti-
tute an unbalanced’ force on the capacﬂ:y con—_

| trolllng device,

The object of this mvenﬂon is to reduce the
load on the bearings or bearing surfaces, and

- also to tend to reduce the unbalanced loads pro-

10

duced by pressure leakage DBefween the sealing
surfaces, while reducing the extent of such Ieak-

-age and increasing the general efficiency and life

~of the rotary engine, and in the case of the
Thus the invention is applicable for example fo

15

variable capacity type re'ducmg the Ioad on the
capacity controllmg device,

To this end in & rot&ry* engme of the kmd |

referred to according to the present invention the

blade chramber; the rotor and the a:butment are

| -contamed within g easing with means for main-

20

25

the circumferential walls of the blade chamber :

but also about their own axes.

 The mventmn is- apphcable to rotary engmes
pumps or the like of the kind referred to whether
employed primarily to act upon or be acted upon
by fluid or incorporated in fiuid pressure appara-
tus such as hydraulic transmission apparatus and

514

for the sake of convenience all such rotary en-

gines, pumps and the like wﬂl heremafter be
termed rotary engmes.

" The invention is moré partlcularry concerned 5
with rotary engines of the kind in question where-

in the blades extend into. the annular blade
chamber through oné end wall and the required
working clearance between the blades and the
other end wall is maintained by one or more
suitable thrust bearings, and is especially ap-
~ plicahle to arrangements in which: to enable the
capacity of the rotary engine to be: varied one
end wall of the blade chamber is moavable axi-
ally with the blades relatively to the other end
wall through which the blades extend.

In. rotary engines of the kind in questlon
whether of variahle. capamty or not, there are- un-
balanced fluid pressures acting axially on the
~ blades and on the rotating end wall of the blade
chamber, as well as.on. the slld_mg end wall which
does nﬂt rotate. " These loads, as. regards the
rotating parts, have to be faken by the bearings

or surfaces- acting as. hearmgs, and partlcularly

taining within this casing during operation of -

- the rﬁtary' engine a fluid pressure between the

inlet and cutlet pressures, that is to say be-
tween the pressures respectively in the parts of
the blade chamber: in commnrunication with the
inlet and outlet ports at any mement.

Preferably the means for maintaining the pres-
sure within the casing are such as to maintain
this pressure af appmxzma;tely bhe ‘mean of the
inlet-and outlet pressures: =~

The means for maintaining this pressure may
vary but conveniently the pressure is maintained
automatically by leakage from the blade cham-
ber- and- is - controlled by a relief valve adapted
to open ta permit escape of fluid from the cas-
ing at a predetermined pressure or at a prede-
termined: pressure ratio between inlet and outlet

- or between working: and atmoespheric pressures.

40

Thus in.

a simple and effective form of the. in-
vention, the working parts are all enclosed in a
pressure-tight. casing provided with. a relief valve
set to open at: an-appropriate pressure, which is.
conveniently gppraoximately half the delivery or

- working: pressure ‘where the inlet or: outlet nres-

45

50

sure: is approximately atmospheric. pressure.
‘In an altermative arrangement the. working
parts are enclosed in- a pressure-tight. casing, pro-
vided with a: relief valve: in the form of a two-
diameber piston the largest face of which: is sub~
ject to the pressure within the casing and. con-
trols: a relief port while the twe ofther faces are
subjeet respectively to the inlet and. eutlet pres-
sures and are canvem&ntly @,f appre»mmately
equ&l area. = -

In any case mean&auch as an. a,djustahle sprmg

:_ma,y be pmw.ded, for ad.] ustmg the pressure at



2,488,705

3
which the casing is maintained or the relation-~
‘ship between this pressure and the inlet and
outlet pressures.

It will be seen that with the invention not only
will the pressure within the casing: act in oppo-
sition to the pressure in the blade chamber to
relieve the load on the thrust bearings but will

also reduce leakage by reducing the pressure drop'

- - blades as it comes to the part of the blade cham-
i)

across the pressure sealing surfaces.

Further in any constructlon Wthh is symmet- |

- rical with relation to a plane passing through the

Qa1

4
of the member D constituting the inner circum-
ferential wall of the blade chamber.,

The abutment H! is carried by a shaft H3
mounted in bearings H? and connected by 1to1
ratio gearing J, J! to the shaft E.

The abutment: H! is provided with two blade-
receiving recesses H5 HSf diametrically opposite

- one another each adapted to receive one of the

axis of the rotor and the centre of the abut- :

ment the pressure in the casing acting on the

working parts in one direction is the mean of =

the pressures acting in the opposite direction

taken over a complete revolution of the rotor. . -

(-
ey

The form of the rotary engine to which the in-
vention is applied may vary but one construction - -
gecording to the invention as applied to & pump

is illustrated by way of example in the accompany—
ing drawmgs in which

- Pigure 1lis.a longltudlnal sectmn in the Vertlca,l
plane in Wthh the axis of rotation lies, -

Figure 2 1s a sectwn 011 the lme 2—-2 of Flg-
urel,

- Pigure 3 is an exploded perspectwe Vlew of
main rotary parts of the pump,

Figure 4 is a perspective view showing certam
details of the interior of the pump somewhat dla.-
grammatically and with parts cut away,

TFigure 5 is a side elevation of the abutment,

- Figure 6 is & cross—sectwnal view showing  a
modlﬁcatlon embodymg a compensatmg plston
and

- Figure 7T 1s a longltudma,l sectlona,l view show-
ing another modification. |

In the construction ﬂlustrated the pump com-

“ {3

Jrd

bEr across Wh_wh the abutment extends and thus
permit it to pass the abutment. The two blade-

Tecelving ' recesses : communicate with one an-
other through a passage H' in the abutment.

Formed in the abutment recess H are bala,nclng
pressure recesses K, K! each lying diametrically

_-opposite to and having approximately the same

effective area exposed to the abutment as one of

. the portions K2, K3 of the blade chamber adja-

cent, to the abutment. Also formed in the abut-
ment diametrically opposite to one another and
commumcatmg with one another through pres-
sure balancing passages K¢, K5 are two pairs of
pressure balancing chambers Kb, K7 and K3, K9

formed by slots and so disposed that elther a

blade-receiving recess or g pressure balancing

chamber is in communication with each part
K2 K3 of the blade chamber at all times. .

The end face D! of the blade chamber has two
recesses D%, D% which during the first part of the
travel of each blade from the abutment and the
last part of this travel as the blade approaches
the abutment permit fluid to pass the end of the
blade respectively into the blade chamber from
the inlet port and out of the chamber from the
outlet port.

- A rack D¢ formed on the body portlon D is en—

- gaged by a pinion L on an adjusting shaft Lt

prises a pressure-tlght casing A through one-end _.
wall Al of which extends through a pressure-' .

tight gland AZ g, drlvmg shaft B engaging a cou-
pling member comprising & boss portion . B!
mounted in ball bea,rmgs B- and an annular ex-

tension B3 rigidly secured to. the boss portion and

mounted in ball bearmgs B4 carried in a trans-

verse plate C located between a shoulder As on
the casing A and the end wall Al,

- Mounted to slide axially within the casing A is
a body part D in which is formed an annular re-
cess constituting one end wall D! and the inner
circumferential wall of g blade chamber D? the
other end wall of which is constituted by the end
face B? of the annular extension B3 while its. out-

40

b0

er circumferential wall is constltuted by a part D3

of the wall of the casing A. | - -

Formed in the annular extenswn B3 are two d1—
ametrically opposite longitudinal slots B® while a
shaft E mounted in bearings in the body part D
carries at one: end a rotor E! formed with two
blades B7 which engage with a close fit and can
slide in the slots B% and extend therefrom across
the blade chamber D? to make a substantially
fluid-tight seal with the end wall Dl. The shaft E
is thus free to rotate within the body part D but
is held from axial movement relatively to it while
the part D can move axially within the casing A
but is held from rotation relatively thereto. It
will further be seen that the I‘OtOI' Rl is supported
in the ball bearing B%. ~

- Communicating with the blade chamber D2 are
inlet and outlet ports F and G and mounted in 2
part-cylindrical abutment recess H between these
ports is a rotary abutment. H! which extends
aCross the blade chamber to. make g fuid-tight

seal with a part -cylindrical recess H? in the part

55

whereby the axial p051t10n of the body D and
with it that of the rotor E! can be varied rela-
tively to the annular extension B3 so.as to vary
the effective axial length of the blade chamber
D? gnd hence the capaclty of the pump.

It will be seen that the radial pressures exerted
on the abutment H where it is exposed to the

. blade chamber at K2, K3 will at all times be coun-

terbalanced by equa,l and 0pp0$1te pressures in
the balancing recesses K, K!, the effective areas
exposed to each of the two oppomte pressures al-
ways being the same at any moment in the rota-
tion of the parts owing to the diametrically op-
posite arrangement and interconnection of the
blade- -receiving recesses H5, HS and of the ba,l-
ancing chambers K6, K7 and K3, K9,

In addition owing to the provision of the two
recesses D%, D°, the reduction of the areas of the
abutment eXposed to.the pressures in the blade

- chamber which would otherwise occur with axial

60

movement of the body D to reduce the capamty of
the blade chamber is eliminated.

Formed in the wall of the pressure-tlght casmg

A is a valve chamber M closed .at one end by a

65

70

(I

pl'ug M! and comprising g larger diameter part
M2 and a smaller dlameter part M3, Mounted to
slide freely in the valve chamber is a differential
piston valve M? the largest end face of which M5
controls a relief port N communicating with the-
atmosphere fluid reservoir or the inlet port while
the two other faces M6, M7 which are convenient-
ly of equal area are exposed through passages in
the casing respectlvely to the pressures 1n the 1n-
Iet and outlet ports |

Tne part M2 of the Valve chamber commum-
cates with the interior of the pressure-tlght cas-
ing A through a port Ni. a

The valve M¢ acts to maintain in the casing A
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a pI'ESSllI'Ei.;&Dpfﬂm&telﬁa'&quﬂliﬁﬁ‘ the mean of

the inlet and delivery pressures in the following

mgnnejn‘:" o

" As ‘long as this  pressure remains bgl_bw ‘the
~ mean of the inlet and delivery pressures, the lat-
ter pressurés acting on the valve M* maintain it

vith its face MS bearing against. the plug M so

that the relief port Nisclosed. - =
- When, however, the pressure in the casing A

ing loads by counterbalancing the pressures in

the working chamber and reduces leakage by re-~

3,488,708
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claimed in-United States Patent No. 2,344,879, is-
Sued March 21, 1944, in the name of Edward
Harry Johnson, one of the joint applicants of the

invention described ang claimed herein, ° o
- What we claim as our invention and desire to
secure by Letters Patent is: I

L. In a rotary engine the combination of 2
blade ehamber comprising inner and outer cir-
cumierential walls and annular end walls and

exceeds the mean of the inlet and delivery pres- 10 brovided with inlet and outlet ports, a rotor,
sures. this pressure moves the valve M* to the left blades carried hy:said rotor and extending into
to uncover the relief port. N to permit escape of  the blade chamber, an abutment extending across
fluid from the casing A until the pressure is re-  the blade chamber between the inlet and outlet
duced to the mean of the inlet and delivery pres- ports, an outer casing within which said parts lie,
sures. | - “ 15 and means for maintaining within sald casing
- Means are conveniently provided for locking during operation of the rotary engine a fluid
the shaft L!, and the pump shown may either  pressure substantially ereater than the pressure
have this shaft permanently locked so as to be outside the chamber and lying between that at
of constant capacity or may be provided with the inlet port and that at the outlet port, said
means for readily adjusting the shaft. In a mod- 9p means being responsive to variations from nor-
ification instead of the valve M2 M3, a valve con- mal in the respective pressures existing at the in-
structed and arranged as shown in Figure 6 may let and outlet ports to vary the pressure main-
be provided. This valve comprises a ball O hav- tained within said casing. | | -
ing a spring O! tending to retain it on a seating so 2. A rotary engine as claimed in claim 1 which
as to resist escape of fluld from the casing A 25 is of the kind in which the blades and one end
- through the port N1, past the valve O to an out- wall of the blade chamber and the circumferen-
let port P. The spring O! is conveniently adjust- tial wall of the blade chamber not carrying the
able by means of an adjustable abutment screw abutment are movable longitudinally relatively
Pl engaging a screwthreaded bore in g plug P2 - to the other end wall of the blade chamber, the
closing the outer end of the housing in which the 30 other circumferential wall and the abutment to
valve assembly lies. | | vary the capacity of the engine, including a com-
1t will be seen that the valve O will serve to bensating piston arranged to move with the
maintain a certain pressure within the casing A  axially movable parts of the engine, and g, cylin-
depending on the adjustment of the spring O!  der opening into the engine casing in which the
which is convenienftly adjusted to maintain dur- o5 compensating piston operates, the area of the
ing operation g pressure within the casing which compensating piston corresponding approxi-
is the mean of the inlet and delivery pressures of mately to the effective area of the aXially mov-
the engine. | | o able parts regarded as a piston so that the move-
In the alternative construction shown some- ments of the compensating piston withdraw
what diagrammatically in Figure 7 the movement 40 from or displace into tnhe casing approximately
of the axially movable parts is effected by a part the same quantity of fluid as would otherwise
Q part of which forms a piston Q! moving in a be respectively forced from or drawn into the
fixed cylinder Q? while an extension Q3 is con-  casing by the axially movable parts of the engine.
necied to an operating rod R which In turn i8  ° 3 A rotary engine as claimed in claim 2 in
-connected to a differential piston Rl 45 which the end of the compensating piston remote
The piston part Q! is of the same eifective area, Irom the engine chamber is provided with a por- -
as the axially movable parts of the engine so that tion of reduced diameter working in a corre-
when the body part D is moved to the left or r1g_ht sponding cylinder forming g differential piston
-in Figure 7 to reduce or increase the effective Size - having two head Spaces, one of said head spaces
of the working chamber and hence the capacity 50 being connected to the inlet port and the other
of the rotary engine, the piston Q@ by moving to the outlet port of said engine, | | .
into or out of the casing ensures that the free vol- 4. A rotary engine as claimed in claim 1 in
- ume of the casing remains unaltered. =~ which the means for maintaining the pressure
In addition the space S is in communijcation .. Within the casing are such as to maintain this
with the outlet port of the engine or pump while 55 oo o approximately the mean of the inlet
the space Sl is in CommunlcatmnhWIEht ]:ilzhe }I;IEt and outlet pressures. | _-
ort of the engine, the area of each of the piston | _ _ L _
?aces in these spaces being half that of the piston th}.clila tﬁ%ﬁﬁ?gﬁ;ﬁz iilaélflliﬁe llﬁitféa‘%ei e:im
Q. Thus, the whole axially movable assembly is the blades, one end wall of the blade chamb r
substantially free from unbalanced axial forces ¢u and the circumferential wall £ the bl dc 11;11 e
the adjustment of this assembly to vary the _ ntlal wall of the blade cham-
grl:luqnp capacity is thus facilitated ber not carrying the abutment are movable lon-
" 1In the construction shown a valve T is arranged gitudinally rela,twely to the other end wall of the
to admit fluid under pressure to one side or the blade chamber, the other c1rcumfere_ntlal wall
other of the piston part T! to move the axially 65 gﬁgnffe abuiment to vary the capacity of the
ovable assembly to vary the pump capacity but | . . _ _ _ o
irlli;lg arrangemeng per se forms no part of the in-. 6. A rotary engine -gs__cla1med in claim 1 i
vention., wl}lch' the pressure within the casing is main- -
It will be seen that with the invention the pres- tained by leakage from the blade chamber, and
sure maintained within the casing reduces bear- 70 & bressure relief valve adapted to open and per-

mit escape of fluid from the casing at a predeter-
mined pressure. |

7. A rotary engine as claimed in claim 1 in

ducing the pressure drop across the pressure
sealing surfaces of the pump. |

- | which the pressure within the casing is con-
No claim is ' made herein to the subject matter _

756 trolled and maintained by a relief valve compris- _
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ing a two diameter piston the major end face

of which is subject to the pressure in the casing ﬁumber

and is adapted to open . a relief port when moved 1,640,169

under this pressure while the two minor end 9 -049”0’92

faces are subject respectwely to the mlet and 5 - 9181.969

delivery pressures. 9902 919 -
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