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This invention relates to rotary machines and in par-
ticular to rotary pumps and rotary -engines, such as
compressors and blowers, hydraulic and fiuid pumps,
steam engines, hot air engines, compressed air engines,
internal and extermal combustion engines, rotary heat
exchangers and air pre-heaters. 3

It is an object of the invention to provide an effective
rotary machine comprising a casing having an interior
of circular cross-section, a rotor mounted in the casing,
the rotor and the casing interior defining a space having
a peripheral wall in the form of the equatorial zone of
‘a hollow sphere and side walls in the form of inwardly-
‘directed truncated cones whose bases are in contact with
the edges of the peripheral wall, a plurality of fixed radial
blades carried by the rotor, which blades divide the space
in the interior of the casing into a plurality of separate
compartments, a disc rotatable within the casing and
having a plurality of radial slots through each of which
a blade passes, the axes of rotation of the disc and the
rotor being inclined to each other and intersecting ‘in' the
central plane of the disc and the disc being substantially
in line contact with each side wall and dividing the in-
terior of the casing into two separate parts, a driving
connection between the blades and the disc, whereby
the blades and the disc rotate simultaneously and the
volume swept by the blades on each side of the disc
varies from a minimum to a maximum during one half-
revolution and from a maximum to a minimum during
the subsequent half-revolution, ports opening into the
casing interier on opposite sides of the disc adjacent the
positions of maximum swept volume and ports opening
into the casing interior om opposite sides of the disc
adjacent the positions of minimum swept volurme.

It is a feature of the invention that there may be pro-
vided a plurality of shutter members oscillatably carried
by the disc, each shutter member extending across ‘one
of said slots in close contact with the disc and having
itself a radial slot of less width than the blade slot and
accommodating the blade with a close fit, each blade hav-
ing its opposite faces concave in cross-section, whereby
the lateral and angular displacements of the blades wiin
respect to the shutters which occur during rotation are
permitted while the close fit of the blades within the
shutter member slots is maintained. The shutter mem-
bers may be omitted and it is then preferred to. taper
the blades or the slots in the manner hereinafter. de-
scribed. In some cases flat blades may be used instead
of concave blades. Even when shutters are used it may
be advantageous to taper the slots in the disc.

The aforesaid driving connection may comprisé “the
slot walls or abutments on the disc engageable by the
blades or the shutter members. Alternatively the con-
nection may comprise a constant velacity coupling (e.:g.
a gear connection), in which case it is' preferred to pro-
vide means outside the casing for adjusting the coupling.

The invention is also cdncerne‘d with the arrangement

of the aforesaid ports.
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Shroud means miay. be provided extending around and
secured in sealing relationiship to at least part of -the
radially-extending edges of the blades; which :shroud
means fit closely against the interior of the casing. 'The
‘shroud means may take various forins as described -hére-
inafter.

The invention -also provides means for ‘dssembling .a
holiow hub on the disc within part-ciréular ‘recesses at
:the radially inner ends of the blades,

A peripheral bearing may be provided for the disc.
Alternatively the blades may be supported on both sidés
by bearings (e. g. by a shaft attached to the rotor and
by a bearing carried by the blades). These artange-
-ments increase the stability of the rotary parts.

Preferably, if shutters are usedthey comprise a plural-
Aty of superimposed and relatively movable thin plates.

There -follows a description, by way of -example, of
-a niumber of constructions of compressor in accordance
:with' the invertion, reference being made to the accom-

spanying drawings, im which,

Figure 1.is an -elevation of -a compressor casing, ‘in-
‘terior parts of the:compressor not being shown;

Figure 2 is.a:sectional -¢levation of the compressor of
Figure 1;

Figure 3.is & cross-sectional view on the line 3-—3 of
‘Figure 2;

Figures -4 to 12 ‘are ‘diagramimatic representations of
-parts of the compressor; :

Figure 13 is a diagrammatic repiesénitation of the inlet
‘and outlef ports of the compressor of Figures 1, 2 .and.3;

Figure 13A is a diagrammatic representation showing
modified inlet ports; .

Figure 14 is an elevation, partly in section, of a modi-
fied compressor; .

Figure 15 is' a diagrammaitic sectional viéw of a comi-
pressor having different forms of shirouds on the blades;

Figures 16 and 17 are diagrammatic sectional views of
two further constructions of compressor; ) )

Figure 18'is a sectional view of a detail of 4 compres-

:sor employing gearing; -

Figure 19 is an end view of the detail of Figure 17;
Figures 20, 21, 22, 23 and 24 are cross-sectional views

~of different forms of shutter- edges.

The compressor shown in Figures 1, 2 and 3 has a

-casing in two parts 18, 11 which are Bolted togethier.

The péripheral wall 12 of the interior of the: casing is

rini the form of the equatorial zone of a sphere. . One

end wall 13 of the interior of the casing is of frusto-
conical form while the other end wall 14 is flat (or. if
desired may be frusto-conical). A rotor 15 within the cas-

-ing has o shroud part with a frusto-conical face 16 syin-
- metrical with the end wall 13, and is fixed to a shaft ¥7

journalled in suitable bearings in the casing part 11.
Made in one piece with the rotor 15 are eight -equally-
spaced radial blades 18 of sector shape. Alternatively
the blades may be separate and secured to the rotor.
The radially inner edges of thé blades 18 are arcuate so
as to fit around a hollow spherical hub 19 fixed to a
shaft 20 journalled in suitable bearings. in: the casing

“part 19, Carried by the hub 19 is a disc 21 in line

contact with the end wall 13 and the face ‘16 -and its
periphery fits into an annular groove 22 in-“the casing
part 11. The disc 21 is in two halves comnected together
by scréws 23, the hub 19 being in two parts-each of
which carries one half- of the dise. In the disc-21 are

- gight equally-spaced radial slots 24 and a recess 24g is

provided between the two halves of the disc 21 -around
each slot 24. "Fitting within each recess 24q. is a-sector-
‘shaped :shutter 25 provided with :a radial slot.for.pas-

.sage‘of-a blade 18. -Each recess 244 is-of greater -width

than its shutter 25 so that the shutter can oscillate therein



- - 2828608 - I

fn a circumferential direction. A shroud 26 of frusto-

comical shape is carried by the blades 18 on the opposite
side to the rotor 15 and fits within an annular recess in
the end wall 13. In order that the spherical hub 19 may
be inserted between the arcuate radially-inner ends of
the blades 18, the shroud 26 is connected to the blades
through segments 27 of the same thickness as the blades,
which segments fit into cut-outs in the ends of the blades.
After insertion of the hub 19 between the blades, the
segments 27 and the shroud 26 are fixed to the blades
by screws 28. The segments may be made in one piece
with the shroud or may be separate parts. The hollow

5

10

hub 19 is received with a suitable running clearance in

a part-spherical recess 29 in the rotor 15, a circular sea!
30 in an annular groove in the rotor 15 being provided
between the two members. Within the hollow hub 19
and fixed to the shaft 20 is a spiral bevel gear 31 mesh-
ing with a spiral bevel gear 32, also within the hollow
hub 19, which gear 32 is fixed to the shaft 17. Thus,
when a drive is applied to the shaft 17, the blades 18
being either fixed to the rotor 15 or. an integral part
thereof are caused to rotate, and the disc 21 being driven
through the gears 31 and 32, rotates with equal -and
constant velocity to the rotor 15. The volume swept by
the blades on each side of the disc varies from minimum
volume to maximum volume in half a revolution, and
from maximum volume to minimum volume in complet-
ing the revolution. The casing part 10 is provided with
an inlet 33 and an outlet 34 communicating with the
casing interior on one side of the disc 21 and the casing
‘part 11 is provided with an inlet 35 and an outlet 36
communicating with the casing interior on the other side
of the disc 21. The inlets 33 and 35 being of triangular
peripheral shape extend into the casing interior so that
gaseous fluid can be drawn into the casing interior as
the swept volume increases from minimum to maximum
on each side of the disc. The outlets 34 and 36 com-
municate with the casing interior at or immediately
before the line contact of the position of minimum vol-
ume on each side of the blade.

It is necessary that the edges of the blades I8 shall
fit with as small a running clearance as possible against
the peripheral wail 12, the end wall 13 and the hub 19,
The rotor 15 should also fit with the smallest possible
running clearance against the peripheral wall 12 and the
hub 19 (the seal 30 being provided to minimize leakage
of fluid between the rotor and the hub). To prevent or
minimize leakage of fluid from the casing interior seals
39 are provided at appropriate positions between sta-
tionary and moving parts of the compressor. The pe-
riphery of the disc 21 should fit with the smallest running
clearance possible into its groove 22 to minimize leakage
from one side of the disc to the other. It is also neces-
sary to minimize leakage of fluid from one side of the
disc to the other where the blades pass. For this pur-
pose the shutters 25 are provided and a particular forma-
tion of the blades 18 and the slots 24 in the disc is
adopted.

In order that the formation of the blades 18 and the
slots 24 may be fully understood, an arrangement is
described below in which, for simplicity of explanation,
only two blades 18 are provided on the rotor 15 and no
shutters 25 are provided. ' ’

The axes of rotation of the rotor 15 and the disc 21
are inclined to each other at an angle ¢ (a suitable value
for ¢ is 20°) and intersect in the central plane of the
disc so that the blades pass centrally through the siots.
In the position of Figure 4 the blades are at right-angles
to the disc and have their edges in the slots, but after
rotation through 90° to the position of Figure 5, the
blades are at an angle 6 to the disc and lie half-way

" through the slots. Thus, if the blade is»parallel-sided
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position of Figure 5, then in the position of Figure 4,

there will be a substantial gap between the blade and

the slot walls, resulting in considerable leakage. The

gerater the angle 8, the greater will be the leakage.
Referring to Figures 4 to 7:

The radius of the impeller disc B=r

The angle of inclination=4¢

The angle of cant of the disc A in relation to impeller
disc B will be referred to as=6! )

The height of the blade measured from the impeller
disc B to the centre of the disc element A will be
referred to as h. -

The angle of rotation=¢

The height of the blade at the periphery of the discs at
angle of rotation ¢ will be referred to as A

Then the height will be:

0 at 0° of rotation
h at 90° of ‘rotation : Co
2h at 180° of rotation x

The angle of cant ¢! at any-angle of rotation is governed

by the pure trigonometrical formula:

Formula 1.—Singl=sin 8 Xsin ¢ or
cos gl=\/I~—(sin? ¢ sin? ¢)
Where

#l=angle of cant. -~
#=angle of inclination.
¢=angle of rotation.

The calculation of the height A’ for any design and
size of vnit and for any degree of rotation ¢ is expressed
by the following formula: .

Formula 2.—h =r tan 6(I—cos ¢) or r tan 6(7--cos ¢)
depending on whether 0° in Figure 6 is referred to as
the point of contact of the two discs or is at the position
of maximum distance i. e. 0> or 180°.

Where

r=radius of the impeller disc B.
s=angle of inclination. )
¢==angle of rotation. -

It is now proposed to give the exact width of any blade
at any angle of cant ¢! so that the blade shall completely
fill the slot aperture without leakage being allowed at
any position of that blade.

W’'=W cos ¢t4+2r(cos 61—1I)
Formula 3—W'==W cos 614-2r(cos 61—I)
. Where S
W' —width of blade desired at the height &’ already as-
certained from Formufa 2 and at the same angle of can

—maximum width of the slot -
r=radius of the two slot arcs :

Cos 1=+/T—(sinZ 8 sin? ¢)
From these three formulae it is possible to design a

“blade which will improve the efficiency of the machine.

The transverse cross-section of the blade will be double
concave as shown in Figure 11. The angles indicated in
that figure are values of ¢ of rotation.

In addition to the displacement of the blade discussed
above, a further displacement (also depending in extent
on the value of ¢) occurs at positions between 0° and
90° of rotation, 90° and 180°, 180° and 270°. and 270°

“and 360°, and allowance should preferably be made for

70

‘this further displacement.

Referring to Figures 8 to 12: ) )
In Figure 8 two flat discs of equal diameter are in-
clined to one another at an angle 8 and so positioned that

“the axis AB ‘of the top inclined disc lies vertically above

“the axis CD of the lower disc. This means that a ver-

“ fical bladé positioned on the axis CD on the lower disc

- as shown in Figure 5, and if the slot is of such a width :

as tp' give only‘a very small working clearance in the

6

. would then pass through the upper axis AB. If this blade
is then rotated to the' XY axis position it will again pass
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‘through the 'WZ axis of the upper disc. ~However, at in-
termediate points of rotation this vertical blade-will not
pass through the corresponding axis on the upper disc.

If ¢ is the angle of rotation on the lower disc ¢! is the -

relative angle of rotation of the upper disc and the angle
of inclination ¢ governs the disparity between these two
angles. The larger the angle ¢ the greater will be this
relative disparity. ’

The first requirement is to find the position of rotation
where a vertical blade on the lower disc radially disposed
to the centre of that disc produces the maximum displace-
ment with reference to its corresponding-axis oz the upper
disc.

This position is obtained from the formula:

¢ produces a maximum displacement=tan ¢\/sec ¢
It is then necessary to calculate the difference between
¢ and ¢! and we will call this angle «.

Then:
sin a— sin ¢(sec 8—1T)
v (sec? §+tan? ¢)
When
9=20°
¢=45° 34’
a=1° 48’

From these formulae it is clear that the slots in the
inclined disc member must be designed for the worst
position 1. e, ¢=45° 54’ when 6=20°.

Each slot must therefore be the width of the blade
plus the running clearance, say .002”, at its inner end
and its sides must be declined at an angle of 2.

In the case where §=20°, 20=3° 3§’

Figures 9 and 10 show the shape of the slot when

(a) The blade is rectangular cross section,
(b) When the blade is tapered cross section.

It is desirable to produce a shape of blade and slot
which gives maximum sealing and the closest running
clearances at all positions of rotation and particularly at
the 90° and 270° positions of rotation because this-is
where compression pressures reach a maximum in those
pumps having a built in pressure ratio of the order of
3:1.

It has already been described above how to profile a
blade to give optimum sealing at 0°, 90°, 180° and 270°
given a parallel sided rectangular slot but we now find
that the slot must either be of tapered form or if the siot
is parallel, the blade must be tapered to enable the two
members to rotate and co-cperate with one another at
45°, 135°, 225° and 315°.

The optimum shape of blade and slot is therefore a
combination of a concave profiled blade superimposed
cn a tapered blade section. .

Thus the taper shown in Figure 10 is superimposed on
the profiled blade shown in Figure 11 along the axes AR
and CD where ¢ produces a maximum displacement and
consequently where the slot width is controlled from.
This is shown in Figure 12.

Leakage of air will still occur at the tapered portions
of the blade i. e. along the axes AB and CD, i. e., reach-
ing a maximum at 45°, 135°, 225° and 315° of rotation
but the blade will seal at 0°, 90°, 180° and 270°. }

Alternatively, the same result can be achieved by taper-
ing the blade at 0°, 90° and 180° (see Figure 11) and
having the blade parallel along the axes AB and CD. In
this case the slot will be of tapered form.

In the construction of compressor shown in Figures 1,
2 and 3, the blades 18 have their opposite faces suitably
concave in cross-section as shown diagrammatically in
Figure 11. The blades pass closely through the afore-
said shutters 25, and the shutters can oscillate to permit
- the -above-mentioned further displacement of the blades
at positions of rotation between 0°, 90°, 183°, 270° and
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360°. “Thus, neither the blades nor the slofs in the shut-
ters are tapered. The shutters fit closely within the disc
21 and in order. that the disc shall mask the shutters to

“the greatest possible’ extent, the slois 24 in the disc are
"tapered as aforesaid so that at the position of. the maxi-

mum aforesaid further displacement which is depicted in
Tigure 3, each blade lies closely against one wall of its
slot 24, This arrangement has been found to give very
effective sealing of one side of the disc from the other.

The inlets 33 and 35 being of triangular and peripheral

- shape extend ‘into the casing interior as illustrated dia-

grammatically in Figure 13 and the openings are on oppo-
site sides of the line of contact of the disc 21 with the
end wall 13 and the face 16.  Simple inlet openings (pref-
erably peripheral) may alternatively be provided, but in
that case unnecessary work must be donme in creating a
vacuum as the blades move from the. positions. of mini-
mum swept volume to the positions of maximum swept
volume, adjacent to which the inlet openings would be
disposed. The arrangement shown in Figure 13 permits
entry of fluid as soon as possible after the line of con-

tact and during a substantial part of the movement (pref-

erably at least 150~160° of rotation) between. the posi-
tions of minimum and maximum swept volume. Figure
13A shows an alternative construction with peripherally-
extending inlets 33A and 35A in which the inlets are of
volute form to assist in the intake of fiuid. The outlets
34 and 36 open peripherally into the casing irterior on
opposite sides of the aforesaid-line of contact of the disc
adjacent the positions of minimum swept volume, The
outlets may open into the casing interior in an axial direc-

“tion but this necessitates the omission of the shrouds for

the blades or the provision of ports through the shrouds,
resulting in substantial clearance volume which receives
compressed fluid and returns it to. the suction. side of the
compressor. ‘With a peripheral opening it may be prefer-
able, in order to prevent fluid trapping and baffling, to
extend the outiet openings for a short distance. round. the
axial end of the casing interior, the shrouds being of less
diameter than those ends (e. g. as shrouds in Figure 17)
to permit the passage of fluid to ‘the. axial portion of the
cutlet openings. Figure 17 illustrates diagrammaticdlly
by broken line 59 the cross-sectional shape.of such part-
peripheral part-axial openings, '

The shroud 26 of Figure 17 may be enlarged to’ fit
against the peripheral wall (or to have a clearance. when
a part-axial part-peripheral outlet opening is used). ‘A
fully-shrouded blade assembly (i. e. one.in which .the
whole of the straight edges of the blddes are shrouded)
has the advantage of avoiding leakage of fluid at the point
of running clearance between.each blade 18 and the cas-
ing wall 13, o '

Figure 14 illustrates a modification of the compressor
in which no gear connection is provided between the two
shafts 17 and 29. The shaft 24 has fixed thereto a solid
spherical hub 4. The hub is made in one piece, to facil-
itate accuracy of shaping, which is divided as shown and
attached to the disc 21. Alternatively the tivo halves of
the disc 21 may have solid spherical hubs 4§ instead of
the hollow hubs 19 shown in Figure 2. The blades drive
the disc through the shutters and for this reason the oscil-
lating shutters are arranged to abut the disc or members
(preferably resilient members e. g. springs or clastomeric
material such as neoprene) atfached thereto, so .as. to
transmit the drive. .

The shutters 25 may be of solid sheet material but
preferably they are formed of a plurality (conveniently
three) of thin plates. 41 (see Figures 20 to 24), pressed
out of sheet (e. g. 142 inch thick) and-assembled to the
required- thickness, The slot edges in the shutters may
be arcuate, flat or knife-edged, but in' order to improve
the sealing a labyrinth effect™is preferred as shown in

.- Figures:20 to 23, which illustrate constructions-giving:a

triple line seal. " In Figures 22 and 23, thin spacing plates
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_A1A are provided between the-plates 41. The thin plates
" 41 of each shutter can slide relatively to one another so
that each plate remains in contact with the blade during
‘angular displacement of the blade relative to the shutter.
The use of a plurality of thin plates facilitates’ manufac-
ture of the accurately-dimensioned shutters.

Figure 17 shows another construction of compressor
in which the axes of rotation of the disc and the blades
are inclined at an angle less than in the constructions of
Figures 1, 2, 3 and 14 (suitably at an angle of between
10° and 12 ). The compressor.is intended to be run
at a higher speed than the constructions pravicusly de-

scribed. - Since, owing to the smaller angle between the’

axes, less displacement of the blades occurs, no shutters
are provided but the blades are preferably concave (but
may be concave and tapering or they maybe flat) and the
_slots in the disc are tapered as aforesaid. The spherical
hub 19 is not carried by a shaft but is recelved with a suit-
able runmng clearance in a spherlcal Tecess 42 in a rotor
carrqu the shroud 26 and having a shaft 43 }ournalled
in suitable bearings. Since the blade.assembly is sup-
ported on both sides, more compact bearings can be used
while maintaining or improving stability. The disc 21 is
provided with a penpheral bearing 44, which restrains the
periphery of the disc from lateral movement or distortion.
The shaft 17 is connected to the spherical hub 19 through
gears 31 and 32 as hereinbefore set out. 1In larger sizes
of compressor a peripheral bearing cannot be used owing
to size restrictions, in which case the disc and the hub 19
would be carried by a shaft in a similar manner to that
“shown in Figure 2.

Figure 16 shows a compressor in which a bearing 44
in the casing part 10 is carried by lugs 45 on the blades
18 so that the blade assembly is supported at one side by
the shaft 17 and at the other side by the bearing 44. The
bearing 44 must be suitably sealed. An advartage of this
arrangement is that closer clearances can be used without
danger of seizure.

Instead of the comparatively heavy shrouds used in
the constructions described hereinbefore, two thin shroud
rings 46 and 47 may be provided as shown on the right
of Figure 15, which figure also shows the casing part 11
raised to fill the gap between the rings 46 and 47, and
an axially-directed outlet port 48. The chief functions
of a shroud or shroud rings are to support the blades to
prevent deflection thereof and to prevent leakage. An
axially-directed port has the advantage that oil loss is
reduced as compared with a peripheral port, through
which oil is liable to be flung. Figure 15 also illustrates
on the left a single thin shroud 49. The shroud would
be suitably apertured if axial ports are used. Suitably a
thin shroud 49 is provided on each side of the blades, or
rings 46 and 47 are provided on each side. A recess 50
may be provided for passage of cooling fluid behind the
shroud, or each shroud ring. An important advantage of
the shroud rings or thin shroud is that axial ports can be
used without having substantial clearance volume which
would occur with a thick shroud.

Where a gear connection is provided between the disc
and the blades it is advantageous to provide means for

- adjusting the connection as shown in Figures 18 and 15.
The shaft 17 is slidably mounted within a hollow shaft
51. The hollow shaft 51 is splined to the rotor 15 and
within the hub of a driving flange 53, splines 54 connect-
ing these parts for rotation together. A tubular flanged
member 55 is splined or keyed to the shaft 17 and is
connected by screws 56 to the driving flange 53. The
tubular flanged member 55 has slots 57 -accommodating
the screws 56, whereby the relative angular position of
the shafts 17 and 51 can be adjusted, thereby effecting
relative rotation between the blades and the disc. ~ A lock-
ing nut 58 (omitted in Figure 19) ‘is also provided, and
a dowel 37 fixes the parts in the required position. A
shim or shims 69 is or are provided so’ that on removal
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thereof the two gears can be moved towards one.another
to remove backlash or take up wear.
1t will be understood that instead of a gear connectiorn,

" any other suitable form of constant velocity coupling may

be used and that means may be provided for adjusting the
coupling in the same manner as the gears.

The constructions hereinbefore described may be used
as blowers or pumps by suitable modification of the inlet
and outlet openings where necessary. Also they may be

. operated as. motors or engines (e. g. by supplying fiuid

through the aforesaid outlets and exhausting fluid from
the aforesaid mlets) They may be used as internal-
combustion engmes by igniting a mixture of tuel and air
within the casing at a suitable. position. . Where a hot
fluid is on omne side of the disc, a cooler fluid may pass on
the other side of the disc so that the apparatus acts as a
heat exchanger or air pre-heater. Where one half of the
apparatus acts as an engine or a motor in such a case the
other half may act as a pump or COmpressor.

Although the machines described hereinbefore have
eight blades, it may be preferably. (especially with a casing
of larger diameter) to use more blades. In some cases
less than eight blades may be used (e. g. in small ma-
chines).

I claim: :

1. A rotary machine comprising a casing having an
interior of circular cross-section, a rotor mounted in the
casing, the rotor and the casing interior defining a space
having a peripheral wall in the form of the equatorial
zone of a hollow sphere and-side walis in the form of
inwardly-directed truncated cones whose bases are in con-
tact with the edges of the peripheral wall, a plurality of
fixed radial blades carried by the rotor, which blades
divide the space in the interior of the casing into a plu-
rality of separate compartments, a disc rotatable within
the casing and having a plurality of radial slots through
each of which a blade passes, the axes of rotation of the
disc and the rotor being inclined to each other and inter-
secting in the central plane of the disc and the disc being
substantially in line contact with each side wall and
dividing the interior of the casing into two separate parts,
a plurality of shutter members oscillatably carried by the
disc, each shutter member extending across one of said
slots in close contact with the disc and having itself a
radial slot of less width than the blade slot and accom-
modating a blade with a close fit, and each blade having
its opposite faces concave in cross-section, whereby the
lateral and angular- displacements of the blades with re-
spect to the shutter members which occur during rotation
are permitted while the close fit of the blades within the
shutter member slots is maintained, a driving connection
between the blades and the disc, whereby the blades and
the disc rotate simultaneously and the volume swept by
the blades on each side of the disc varies from a mini-
mum to a maximum during one half-revolution and from
a maximum to a minimum during the subsequent half-
revolution, ports opening into the casing interior on oppo-
site sides of the disc adjacent the positions of maximum
swept volume and poris cpening into the casing interior
on opposite sides of the disc adjacent the positions of
minimum swept volume.

2. A rotary machine as claimed in claim 1 in which

the driving consection comprises abutments on the disc

engageable by the shuiter members.

3. A rotary machine as claimed in claim 2 in which
the abutments are resilient.

4. A rotary machine as claimed in claim 1 in which
the driving connection comprises a constant velocity cou-
pling.

5. A rotary machine as claimed in claim 4 in which

_the constant velocity couphno comprises a gear connec-

tion.
6. A rotary machine comprxsmg a casing having an in-
terior of circular cross-section, a rotor mounted in the
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casing, the rotor .and the casing interior defining.a space
having a peripheral wall in the form of the equatorial
zone of a hollow sphere and side walls in"the form of
inwardly-directed truncated cones whose bases are in con-
tact with the edges of the peripheral wall, a plurality of
fixed radial blades carried by the rotor, which blades di-
vide the space in the interior of the casing into-a plurality
of separate compartments, a disc rotatable within the cas-
ing and having a plurality of radial slots through each of
which a blade passes, the axes of rotation of the disc and
the rotor being inclined to each cther and intersecting in
the central plane of the disc and the disc being substan-
tially in line contact with each side wall and dividing the
interior of the casing into two separate parts; each blade
having its opposite faces concave in cross-section and each
blade having zones extending along its-length and taper-
ing in a radially outwards direction, whereby the lateral
and angular displacements of the blades with respect to
the disc which occur during rotation are permitted while
the ‘close.fit of the blades within the slots is maintained,
a driving connection ‘between the blades and the disc,
whereby the blades and the disc rotate simultaneously
and the volume swept by the blades on each side.of the
disc varies from a minimum to a maximum during one
half-revolution and from a maximum to a minimum dur-
ing the subsequent half-revolution, ports opening into the
casing interior on opposite sides of the ‘disc.adjacent the
positions of maximum swept volume and ports opening
into the casing interior on opposite sides of the disc
adjacent the positions of minimum swept volume.

7. A rotary machine comprising a casing having an
interior of circular cross-section, a rotor mounted in the
casing, the rotor .and the casing interior defining-a space
having a peripheral wall in the form. of the equatorial
zone of a hollow sphere and side walls in the form of
inwardly- directed truncated cones whose bases are in
contact with the edges of the peripheral wall, a plurality
of fixed radial blades carried by ‘the rotor, which blades
divide the space in the intsrior of the casing into a plu-
rality of separate compartments, a disc rotatable within
the casing and having a plurality of radial slots through
each of which a blade passes, the axes of rotation of the
disc and the rotor being inclined to each other and inter-
secting in the central plane of the disc and the disc
being substantially in line contact with each side wall
and dividing the interior of the casing into two separate
parts, each blade having its opposite faces concave in
cross-section and each siot widening as it extends radially
outwards, whereby the lateral and angular displacements
of the blades with respect to the disc which occur during
rotation are permitted while the close fit of the blades
within the slots is maintained, a driving connection be-
tween the blades and the disc, whereby the blades and
the disc rotate simultaneously and the volume swept by
the blades on each side of the disc varies from a minimum
to a2 maximum during one half-revolution and from a
maximum to a minimum during the subsequent half-revo-
lution, ports opening into the casing interior on opposite
sides of the disc adjacent the positions of maximum
swept volume and ports opening into the casing interior
on opposite sides of the disc. adjacent the positions of
minimum swept volume.

8. A rotary compressor comprising a casing having an
interior of circular cross-section, a rotor mounted in.the
casing, the rotor and the casing interior defining a space
having a peripheral wall in the form of the equatorial
zone of a hollow sphere and side walls in the form.of
inwardly-directed truncated cones whose bases are in
contact with the edges of the peripheral wall, a plurality
of fixed radial blades carried by the rotor, which blades
divide the space in the interior of the casing into'a piu-
rality of separate compartments, a disc rotatable within
the casing and having a plurality of radial slots through
each of which a blade passes, the axes of rotation -of-the
disc and the rotor being inclined to each other and inter- .
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~secting in the.central plane of the disc and the disc. being
-substantially in line contact with each side wall and di-

viding .the interior of the casing into two separate parts,
a driving connection between the blades and the disc,
whereby the blades and the disc rotate simultancously
and the volume swept by the blades on each side of the
disc: varies from a:minimum to a maximum during one
half-revolution.and: from a maximum to a minimum dur-
ing- the subsequent half-revolution, inlet ports opening
through the peripheral wall of the casing interior on
opposite: sides of the disc adjacent the positions of maxi-

‘mum-swept- volume 'and outlet ports opening. into the
~casing interior -on-.oppesite sides of the disc adjacent the
‘positions of .minimum -swept volume, said inlet ports

opening through the peripheral wall of the casing interior
forimore than half of the distance from the position of
maximum swept -volume to the position of minimum
swept volume. - ’

9../A rotary compressor compiising a casing having an
interior’ of. circular ‘eross-section, a rotor mounted in the
casing, the rotor and the casing interior defining a space
having-a . peripheral wall in the form of the equatorial

:zone -of -a-hollow sphere and side walls in the form. of

inwardly-directed truncated cones whose bases are in con-

-tact-with the-edges of the peripheral wall, a plurality of

- fixed radial blades . carried by the rotor, which blades
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‘divide the space in the interior of the casing into a plu-

rality of separate compartments, a disc rotatable within
the casing and having a. plurality of radial slots through
each .of which a blade passes, the axes of rotation .of
the disc and the rotor being inclinéd to each other and
intersecting in the central plane of the disc and the disc
being :substantially in line contact with each side wall
and-:dividing the intericr of the casing into two. separate

:paris, a.driving connection between the blades:and the

disc, whereby the. blades and the disc rotate simultaneous-

“ly and the volume swept by the blades on each side of

the disc varies from a minimum to a maximum during

‘one half-revolution and from a maximum to a minimum

during the subsequent half-revolution, inlet ports. opening
—through the peripheral wall of ‘the casing .interior -on
opposite sides of the disc adjacent the positions. of maxi-

‘mum swept volume and outlet ports opening into the

casing interior on oppesite sides of the .disc adjacentthe
positions of minimum swept volume, :said -outlet ‘ports
ropc?ning‘thrcugh'the peripheral-wall .of .the casing in-
terior.,

10. A rotary compressor as claimed in claim 9 in which

“the outlet ports also open into the casing interior in an

axial direction.
11. A rotary machine comprising a casing having an

- interior of circular cross-section, a rotor mounted in the

casing, the rotor and the casing interior defining. a  space
having a peripheral wall in the form of the -equatorial
zone of a hollow sphere and:side walls in the form of
inwardly-directed truncated cones whose bases are in con-
tact with the edges of the peripheral wall, a_plurality-of
fixed radial blades carried by the rotor, which blades-divide
the -space “in the: interior .of the casing: intoa plarality
of separate compartments,” a ‘disc rotatable: within the
casing -and having a.plurality of radial slots through
each of which a blade passes, the.axes of rotation of the
disc and the rotor being inclined to each other and inter-
secting-in the:central plane of ‘the disc and the disc being
substantially: in line contact with each side wall and di-
viding the interior of the casing into two separate: parts,
a ‘driving .connection. between the ‘blades and the disc,
whereby the -blades and the disc rotate “simultaneous-
ly and the velume swept by the blades on each side
of the disc- varies from a. minimum to.a maximum
during “one - half-revolution: and from a maximum’ to

.2 minimum . during the subsequent half-revolution,

75

orts opening infe the casing interior on opposite sides
of the disc-adjacent the positions of- maximum : swept
volume and ports opening into the casing interior on
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opposite sides of the disc adjacent the positions of mini-
" mum swept volume, said driving connection compris-
‘ing a constant velocity coupling having ome part con-
nected to the disc and another part connected to the
blades, adjusting means being provided outside said cas-
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part of the part-circular depression, whereby the hub

" member can be inserted between the blades and thete-

ing for changing the angular relatonship between the last =

said part and the blades.

12. A rotary machine as claimed in claim 11 in which
said coupling parts comprise meshing gears.

13. A rotary machine comprising a casing having an in-
terior of circular cross-section, a rotor mounted in the
casing, the rotor and the casing interior defining a space

“having a peripheral wall in the form of the equatorial
zone of a hollow sphere and side walls in the form of
inwardly-directed truncated cones whose bases are in con-
tact with the edges of the peripheral wall, a plurality of
fixed radial blades carried by the rotor, which blades
divide the space in the interior of the casing into a plurality
of separate compartments, a disc rotatable within the cas-
ing and having a plurality of radial slots through each
of which a blade passes, the axes of rotation of the disc
and the rotor being inclined to each other and inter-
secting in the central plane of the disc and the disc being
substantially in Iine contact with each side wall and di-
viding the interior of the casing into two separate parts,
annular shroud means extending around and secured in
sealing relationship to at least part of the radially-ex-
tending edges of the blades, which shroud means fit
closely against the interior of the casing, a driving con-
nection between the blades and the disc, whereby the
blades and the disc rotate simultaneously and the volume
swept by the blades on each side of the disc varies from
a minimum te a maximum during one half-revolution and
from a maximum to a minimum during the subsequent
half-revolution, ports opening into the casing interior on.
opposite sides of the disc adjacent the positions of maxi-
mum swept volume and ports opening into the casing
" interior on opposite sides of the disc adjacent the posi-
tions of minimum swept volume,

14. A rotary machine as claimed in claim 13 in which
the shroud means comprise rings extending around ra-
dially inner and outer portions of said radially-extending
edges of the blades.

15. A rotary machine as claimed in claim 14 in which
the wall of the casing interior between said rings is raised
to fit against the blades and is apertured to provide a port.

16. A rotary machine as claimed in claim 13 in which
the shroud means cover at least substantially the whole
of at least one radially-extending edge of each blade.

17. A rotary machine as claimed in claim 16 in which
the shroud means comprises thin sheet material.

18. A rotary machine comprising a casing having an
interior of circular cross-section, a rotor mounted in the
casing, the rotor and the casing interior defining a space
having a peripheral wall in the form of the equatorial
zone of a hollow sphere and side walls in the form of
inwardly-directed truncated cones whose bases are in
contact with the edges of the peripheral wall, a plurality
of fixed radial blades carried by the rotor, which blades
divide the space in the interior of the casing into a plu-
rality of separate compartments, a disc rotatable within
the casing and having a plurality of radial slots through
each of which a blade passes, the axes of rotation of the
disc and the rotor being inclined to each other and inter-
secting in the central plane of the disc and the disc being
substantially in line contact with each side wall and
dividing the interior of the casing into two separate parts,
a spherical hub member fixed centrally to said disc, which
hub member fits with a close running clearance in part-
circular depressions in the radially-inner ends of the
blades, a shroud ring covering at least the radially-inner
portion of an edge of each blade, segment pieces connect-
ing the ring to the blades, each segment piece being of -
the same thickness as its blade and providing said radially-

_inner portion of an edge of the blade and the adjacent

B
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after the segment pieces and the shroud ring can be at-
tached, a driving connection between the blades and the

" dise, whereby the blades and the disc rotate simultaneously

and the volume swept by the blades on each side of the

.disc varies from a minimum to a maximum during one

half-revolution and from a maximum-to a minimum dur-
ing the subsequent half-revolution, ports opening into the
casing interior on opposite sides of the disc adjacent the
pesitions of maximum swept volume and ports opening
into the casing interior on opposite sides of the disc adja-

-cent the positions of minimum swept volume.

19. A rotary machine comprising a casing having an
interior of circular cross-section, 2 rotor mounted in the
casing, the rotor and the casing interior defining a space
having a peripheral wall in the form of the equatorial
zone of a hollow sphere and side walls in the form of
inwardly-directed truncated cones whose bases are in
contact with the edges of the peripheral wall, a plurality
of fixed radial blades carried by the rotor, which blades
divide the space in the interior of the casing into a plu-
rality of separate compartments, a disc rotatable within
the casing and having a plurality of radial slots through
each of which a blade passes, the axes of rotation of the
disc and the rotor being inclined to each other and inter-
secting in the central plane of the disc and the disc being

. substantially in line contact with each side wall and
- dividing the interior of the casing into two separate parts,
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each blade having its opposite faces concave in cross-
section and each blade and its slot being in tapering rela-
tionship, whereby the lateral and angular displacements
of the blades with respect to the disc which occur during
rotation are permitted while substantial leakage of fluid
between the blades and the slot walls is prevented, an
annular bearing between the periphery of the disc and
the casing, a driving connection between the blades and
the disc, whereby the blades and the disc rotate simul-
taneously and the volume swept by the blades on each
side of the disc varies from a minimum to a maximum

. during one half-revolution and from a maximum to a

minimum during the subsequent half-revolution, ports

_ opening into the casing interior on opposite sides of the

disc adjacent the positions of maximum swept volume
and ports opening into the casing interior on opposite
sides of the disc adjacent the positions of minimum swept

~ volume.
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20. A rotary machine comprising a casing having an
interior of circular cross-section, a rotor mounted in the
casing, the rotor and the casing interior defining a space
having a peripheral wall in the form of the equatorial
zone of a hollow sphere and side walls in the form of
inwardly-directed truncated cones whose bases are in
contact with the edges of the peripheral wall, a plurality
of fixed radial blades carried by the rotor, which blades
divide the space in the interior of the casing into a plu-
rality of separate compartments, a disc rotatable within
the casing and having a plurality of radial slots through
each of which a blade passes, the axes of rotation of the
disc and the rotor being inclined to each other and inter-
secting in the central plane of the disc and the disc being

. substantially in line confact .with each side wall and

dividing the interior of the casing into two separate parts,

. a plurality of shutter members oscillatably carried by the

disc and each comprising a plurality of superimposed thin
plates slidable over one another, each shutter member
extending across. one of said slots and having itself a

. radial slof accommodating a blade with a close fit, whereby
' ‘the lateral and angular displacements of the blades with
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respect to the shutter members which occur during rota-
tion are permitted while the close fit of the blades within
the shutter member slots is maintained, a driving connec-

‘tion bétween the -blades and the disc, whereby the blades
and the disc rotate simultanecusly and the volume swept

by the blades on each side of the disc varies from a mini-
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mum to a maximum during one half-revolution and from
a maximum to a minimum during the subsequent half-
revolution, ports opening intc the casing interior on oppo-
site sides of the disc adjacent the positions of maximum
swept volume and ports opening into the casing interior
on opposite sides of the disc adjacent the positions of
minimum swept volume.

21. A rotary machine comprising a casing having an
interior of circular cross-section, a rotor mounted in the
casing, the rotor and the casing interior defining a space
having a peripheral wall in the form of the equatorial
zone of a hollow sphere and side walls in the form of
inwardly-directed truncaied cones whose bases are in con-
tact with the edges of the peripheral wall, a plurality
of fixed radial blades carried by the rotor, which blades
divide the space in the interior of the casing into a plu-
rality of separate compartments, a disc rotatable within
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the casing and having a plurality of radial slots through

each of which a blade passes, the axes of rotation of
the disc and the rotor being inclined to each other and
intersecting in the central plane of the disc and the disc
being substantially in line contact with each side wall
and dividing the interior of the casing into two separate
parts, a plurality of shutter members oscillatably car-
ried by the disc, the shuiter members being separately
mounted and separately oscillatable on the disc, and each
shutter member extending across one of said slots in
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close contact with the disc and having itself a radial siot
of less width than the blade slot and accommodating a
blade with a close fit, a driving connection between the
blades and the disc, whereby the blades and the disc
rotate simultaneously and the volume swept by the blades
on each side of the disc varies from a minimum to a
maximum during one half-revolution and from a maxi-
mum to a minimum during the subsequent half-revolu-
tion, ports opening into the casing interior on opposite
sides of the disc adjacent the positions of maximum swept
velume and ports opening into the casing interior on op-
posite sides of the disc adjacent the positions of minimum
swept volume.
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