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This invention relates to rotary engines, 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 its 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. 
Thus the invention is applicable for example to 
rotary engines, pumps or the like of the kind 
referred to in United States Patent No. 2,277,661 
in which a rotary abutment making a sealing 
fit at all times with abutment recesses in the 
inner and outer circumferential walls of the blade 
chamber extends across this chamber between 
inlet and 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 
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the circumferential walls of the blade chamber 
but also about their own axes. 

The invention is applicable to rotary engines, 
pumps or the like of the kind referred to whether 
employed primarily to act upon or be acted upon 
by fluid or incorporated in fuid pressure appara 
tus such as hydraulic transmission apparatus and 
for the sake of convenience all such rotary en 
gines, pumps and the like will hereinafter be 
termed rotary engines. 
The invention is more particularly concerned 

with rotary engines of the kind in question where 
in the blades extend into the annular blade 
chamber through one 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 
plicable to arrangements in which to enable the 
capacity of the rotary engine to be varied one 
end wall of the blade chamber is movable axi 
ally with the blades relatively to the other end 
wall through which the blades extend. 
In rotary engines of the kind in question, 

whether of variable capacity 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 sliding end Wall which 
does not rotate. These loads, as regards, the 
rotating parts, have to be taken by the bearings 
or surfaces acting as bearings, and, particularly 
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When high pressures are concerned, place con 
siderable stress on these bearings. Further as 
regards sliding parts in the variable capacity 
type which do not rotate, these loads consti 
tute an un balanced force on the capacity con 
trolling device. m 

The object of this invention is to reduce the 
load on the bearings or bearing surfaces, and 
also to tend to reduce the unbalanced loads pro 
duced by pressure leakage between the sealing 
Surfaces, While reducing the extent of such leak. 
age and increasing the general efficiency and life 
of the rotary engine, and in the case of the 
Variable capacity type reducing the load on the 
capacity controlling device. 
To this end in a rotary engine of the kind 

referred to according to the present invention the 
blade channber, the rotor and the abutment are 
contained within a casing with means for main 
taining within this casing during operation of 
the rotary 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 communication with the 
inlet and outlet ports at any nement. 

Preferably the means for maintaining the pres 
Sure Within the casing are such as to maintain 
this pressure at approximately the mean of the 
inlet and outlet pressures. m 

Fhe 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 to per Fait... escape of fluid from the cas 
ing at a predetermined peesstre or at a prede 
termined press LEre ratio between inlet, and outlet 
or between Working and atmospheric pressures. 
Thus in... a. single... and effective form of the in 
wention, the working parts are: all enclosed in a 
pressure-tight, casing provided with a relief walve 
Set to open at an appEOpEiate pressure, which is 
conveniently approximately half the delivery or 
Working presstree where the inlet or outlet pres 
Sure is approximately at hospheric. pressure. 
In an alternative arrangement the working 

parts are enclosed in a pressure-tight, casing, pro 
Wided. With a relief Walves in the form of a two 
diameter piston the largest.face of which is sub 
ject to the pressure within the easing and con 
trols: a, relief ports. While the two other faces are 
Subject respectively to the inlet and outlet pres 
Sures and are conveniently of approximately 
equal area. . . . 

In any case means-such as an adjustable spring 
may be provided for adjusting the pressure: at 
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a pressure approximately equal to the man. of 
the inlet and delivery pressures in the following 
nanine: . . . . ......' - ' • ' 0:. ?? 
As long as this pressure remains below the mean of theinlet and delivery pressures, the la to pressures acting on the valve M maintain it 

with its face M5 bearing against the plug M so 
that the relief port N is closed. . . . 
When, however, the pressure in the casing A 

exceeds the mean of the inlet and delivery prest 
sures this pressure moves the valve M to the left 
to uncover the relief port N to permit escape of fluid from the casing A until the pressure is re 
duced to the mean of the inlet and delivery prest 
SeS. 
Means are conveniently provided for locking 

the shaft Ll, and the pump shown may either 
have this shaft permanently locked so as to be 
of constant capacity or may be provided with 
means for readily adjusting the shaft. In a mod 
ification instead of the valve Mº Mº, a valve con 
structed and arranged as shown in Figure 6 may 
be provided. This valve comprises a ball O hav 
ing a spring O1 tending to retain it on a seating SO 
as to resist escape of fluid from the casing A 
through the port N, past the valve O to an out 
let port P. The spring O is conveniently adjust 
able by means of an adjustable abutment SCreW 
P1 engaging a screwthreaded bore in a plug P. 
closing the outer end of the housing in which the 
valve assembly lies. 

will be seen that the valve O will serve to 
maintain a certain pressure within the casing A 
depending on the adjustment of the spring O 
which is conveniently adjusted to maintain di 
ing operation a pressure Within the casing which 
is the mean of the inlet and delivery pressures Of 
the engine. 

In the alternative construction shown Some what diagrammatically in Figure the movement 
of the axially movable parts is effected by a part 
Q part of which forms a piston Ql moving in a 
fixed cylinder Q while an extension Qº is conº 
nected to an operating rod R. which in turn is 
connected to a differential piston R. 
The piston part Q is of the same effective area, 

as the axially movable parts of the engine so that 
when the body part D is moved to the left or right 
in Figure 7 to reduce or increase the effective size 
of the working chamber and hence the capacity 
of the rotary engine, the piston Q by moving 
into or out of the casing ensures that the free VO 
ume of the casing remains lumaltered. 

In addition the space S is in communication 
with the outlet port of the engine or pump While 
the space S1 is in communication with the inlet 
port of the engine, the area of each of the piston 
faces in these spaces being half that of the piston 
Q. Thus, the whole axially movable assembly is 
substantially free from unbalanced axial forces 
and the adjustment of this assembly to vary the 
pump capacity is thus facilitated. 

In the construction shown a valve T is arranged 
to admit fluid under pressure to one side or the 
other of the piston part T to move the axially 
movable assembly to vary the pump capacity but 
this arrangement per se forms mo part of the in 
vention. 

It will be seen that with the invention the prest 
sure maintained within the casing reduceS bear 
ing loads by counterbalancing the preSSures ll 
the working chamber and reduces leakage by re 
ducing the pressure drop across the pressure 
sealing surfaces of the pump. 
No claim is made herein to the subject matter 
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6. 
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 and claimed herein. 

: What we claim as our invention and desire to 
secure by Letters Patentis: 

it. In a rotary engine the combination of a 
blade chamber comprising inner and outer cir 
cumferential walls and annular end walls and 
provided with inlet and outlet ports, a rotor, 
blades carried by said rotor and extending into 
the blade chamber, an abutment extending across 
the blade chamber between the inlet and outlet 
ports, an outer casing within which said parts lie, 
and means for maintaining within said casing 
during operation of the rotary engine a fluid 
pressure substantially greater than the pressure 
outside the chamber and lying between that at 
the inlet port and that at the outlet port, said 
means being responsive to variations from nor 
mal in the respective pressures existing at the in 
let and outlet ports to vary the pressure main 
tained within Said Casing. 

2. A rotary engine as claimed in claim 1 which 
is of the kind in which the blades and one end 
Wall of the blade chamber and the circumferen 
tial wall of the blade chamber not carrying the 
abutment are movable longitudinally relatively 
to the other end wall of the blade chamber, the 
other circumferential wall and the abutment to 
vary the capacity of the engine, including a com 
pensating piston arranged to move with the 
axially movable parts of the engine, and a cylin 
der Opening into the engine casing in Which the 
compensating piston operates, the area of the 
compensating piston corresponding approxi 
mately to the effective area of the axially mov 
able parts regarded as a piston so that the move 
ments of the compensating piston withdraw 
from or displace into the casing approximately 
the same quantity of fluid as would otherwise 
be respectively forced from or drawn into the 
casing by the axially movable parts of the engine. 

3. A rotary engine as claimed in claim 2 in 
which the end of the compensating piston remote 
from the engine chamber is provided with a por 
tion of reduced diameter working in a corre 
Sponding cylinder forming a differential piston 
having two head spaces, one of said head spaces 
being connected to the inlet port and the other 
to the outlet port of said engine. 

4. A rotary engine as claimed in claim 1 in 
which the means for maintaining the pressure 
within the casing are such as to maintain this 
pressure at approximately the mean of the inlet 
and outlet pressures. 

5. A rotary engine as claimed in claim 1 in 
which the rotary engine is of the kind wherein 
the blades, one end Wall of the blade chamber 
and the circumferential wall of the blade cham 
ber not carrying the abutment are movable lon 
gitudinally relatively to the other end wall of the 
blade chamber, the other circumferential wall 
and the abutment to vary the capacity of the 
engine. 

6. A rotary engine as claimed in claim 1 in 
which the pressure within the casing is main 
tained by leakage from the blade chamber, and 
a pressure 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 
which the pressure within the casing is con 

is trolled and maintained by a relief valve compris 



2,483,705 
7 8 

ing a two diameter piston the major end face . . . . UNITED STATES PATENTS 
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