1,459,637

M. J. POYET
ROTARY MACHINE -

June 19, 1923.

4 Sheeté-Sheet 1

ARy

Filed Feb, 2, 1921




June 19, 1923, _ ' :
T M. J. POYET 1,459,637
 ROTARY MAQHINE |

N
.

7




June 19, 1923, _ 1,459,637
. M. J. POYET

ROTARY MACHINE

Filed Feb, 2, 1921 .4 - 4 Sheets-Sheet 3
17 [ A - f 5
7 NV vz AN 1 N a
G R
7 i Py o
' T /... s 77X IR N |
VAN N NNt ( .

g’ *\\\&\\>§ k\r 77 /////
S/ v’./rlllll/ . llll@ﬁ-{. .'
' /’/5'\*“§/ N\ /
2 %\% %é NS
%r

LS

R NN

~ _‘1 : L

rrrrr




June 19, 1923. 1,459,637
M. J. POYET

ROTARY MACHINE

Filed Feb, 2. 1921 4 Sheets-Sheet 4

g7 N 72




Paﬁenﬁed June 19, 1923

UNITED S T A T ) S

) T W ey
!:H'- ' " L . . b
[y N e ’ o
i. . . K - ., ' 'I..
g8 B t
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ROTARY MACHIJ}IE

| Appllcatmn ﬁleri February 2 1921

fo all whom it May CONCern: :
Be it known that I, MaTURICE
Poxyer, citizen of the Re public of France,
and le{:)l([lllﬂ at 40 Rue des Petlts-—ChfmeS,

5 Paris, in the said Republic, engineer, have
mv'ented certain new and useful Improve—

ments 1n Rotary

. “Lnd exact description of the mventlon, such
10 as will enable others skilled in the art to
which it appertains to make and use the
same, reference being had to the accompany-
~ing drawings, and to letters or figures of ref-
erence marked thereon, which fmm a part

15 of this specification. ..
This Inveéntion comprises 1mprovements

relating to a type of rotary machines suit-
COMpPTressors, Or -

able for use as pumps,
motors, working with any liquid or gaseous

20 fluid, and the 1mpmvements have for their
b]ect to improve and direct the flow of the
fluid, while at the same time equilibrating
the lateral pressures apphed to the movable

parts. .
The type of machine to whmh these im-

29
~ provements are ‘applicable 1s that ¢ompris-

ing a cylinder in which turns a paddle or

vane radially disposed and extending
through a 10110'11311(1111‘11 slot in a ring whlch

30 is eccentric to this cylinder in such a man-.

ner that a point on the exterior of the ring
is tangential to the interior of the cyhnder
and a dmmetrlcally opposite point o its
interior circmmference is tangential to a cen-
tral hub or piston body which is concentric
with the cylinder. In one construction, two
discs turning at the same speed form the end
walls of the. cylinder and one of these car-
ries at its centre the hub or piston body

which is mounted the paddle or vane. The
other disc carries the said Ting thlou0'h
which passes the paddle or vane, this ring
being concentric with its disc so that it does
not chfmo*e its position when thlS disc turns.
However the disc 1s eccentric in relation to
the disc carrying the paddle or vane and
‘the central hub or piston body in such a

40

45

manner that, as stated above, the ring 1s

interiorly t%ngentlal to the central hub or

cylinder.

The tw{) dises are formed Wlﬂl dlstrlbu-*-

tion ports or orlﬁces of special form, those

of one dise serving
used as a pump) itor the suction and com-

- 8D
. municating with a mrcular channel formed

JULES

Machines; and I do here-
by declare the tollowmw to be a full, clear,

piston body and exter 1orly tangential to the

(when the mftchme 18

Seual "\Io 441 863.

those of the other dise commumcate with a

“circular channel similarly formed in an op-
‘posite cover plate or end of the casing.

It is clear that if the paddle or vane be

& ]Olﬂt
luenced, at any moment by

1n

the portion

| '_of the paddle OT vane on the outmde of the

ring is a complement of the volume influ-
enced by the portion of the paddle or vane

in a cover plate or end of the casing, whilst

60

turned, this will constantly produce a suc-
tion behmd it and a delivery pressure in
front and that these actions will oceur both
interiorly and exteriorly of the ring, seeing
that in these two capacities there 1s a tan-
gential point forming

65

The volume

0

active Wlthm the ring, since each of these
capacities has the Jrorm of a crescent and the

two crescents are, as it were, turned exactly
in opposite dir ectmns The ferm of the dis-

tribution orifices is calculated .so that the
part of their section which is not masked or
covered corresponds, either for suction or
delivery, with the capacity of each of the_
compartments of the cylinder.

In the 1mpr0ved construction according to

this invention, the machine comprises two

75

80

cylinders, mstead of a single cylinder, each

611(310811’10“ a piston-paddle or vane and cor-

related or conjoined in such a manner (as-

suming the machine to be used ag a pump)

that the delivery or the suction of fluid takes
place through a central channel, the inverse
action tqkmn place s:tmult‘meously 1n two

lateral chfmnels

35

90

In order to enable the mventmn to be
readily understood, reference is made to the o

%ccompanylnw dra,wmn in which:—

I‘lo‘m‘e T 1s a diagr amm%tl(‘: view 111 101101— |
| tudmal sectlon

Fig. 2 1s a transverse section thereof on
line 9—2 Figure 1. -

" Figs. 3, 4 and 5 are diagrammatic views
showmg the relative posﬂ:wns of the
with respect to the piston and ring, showing
displacement from the position, Fig. 2, O:t
45°, 225° and 270° lespectwely
' I‘1gule 6 1s a vertical section 1 a plane

passing through the axis of the shaft of u

pump constmcted in accordance Wlth tht_%‘-x(‘
11n13101?eme11ts | |
Tigure 7 1s a sectional elevation of two

1)

ports

100

105

pqddle pistons removed from the machine.

- Kigure 8 1s a central vertical section of
two slmted rings with 'two detachable end

discs medly connected so as to turn there-
Wlth -

110



10

156

Figure 9 is a sectmn similar to Figure 6,
but 1llustrating a modification n which 2
ixed central bearing is provided.

Figure 10 is a central longitudinal section
and I‘lgme 11 is an end elevatlon of a cen-

tral bearing for the machine seen in Figure
9 when the latter is to be used for oaseous

fluids, and
Figure 12 1s a side elevatlon and Flo'ure 13

an end elevation of a modl
tral bearing to be used when the chhme

“1s dealing Wlth water or other liquid.

Figure 14 ]S a section on line A-—--—-—B

~ Fig. 6.
In Figures 1 to 5, which exemplify, di-
aﬂrammatlcally, smcrle cylinder machine,

o which

20

- 28

@ 1s the vane or plston and b its cylinder 1n
the paddle vane or

rotates. "Lhe plston - is secured 1n a

hub ¢ keyed to a shaft d. Theshaftd

1S concentrlc to the stationary cylinder
and has a circular flange ¢ provided with a
semi-crescent shaped port 20. A ring ¢ of
suitable dimensions 1s Iinteriorly tangent

with the cylindrical hub ¢ and exteriorly tan-

cent with the cylinder b, and at one end is
prewded with a circular plate or head 7%

provided with two substantially semi-cres-

30

from one anothel

cent shaped ports 30 and 40 spaced radially
by = substantially the

- thickness of the ring e and in one position

35

of the machlne I‘lo
rior of the chambel formed between the

ring ¢ and cylinder » and the port 40 at the

same time rec-lsters with the chamber

formed between the hub ¢ the ring e, the

. piston ¢ and the tangent pomt between hub

i)

‘The ring

¢ and ring e

sice of the
30 and 40 011 the other side of the piston.
¢ has a longitudinal  slot 21

through which the plston ¢ passes as 1t

tmvels in contact with the cylinder wall.

45

50

~ the hub ¢ and 1ts fi

55

centres lie i the centre line of the

The ring ¢ extends from its head 4 along
the hub ¢ to the flange ¢ on the hub.
~ The cylinder 5 1s prowded with ends ¢ j

in which are cu*cular fluid channels 2 and 7

provided with pipe connections at /m and n
respectively.

It will thus be seen . that the head % and
ring e are e&centrlc to the cylinder b and to
ange (.

Theoretlcalh, the port 90 in the ﬂange q
is bounded by circular arcs 22 and 23 whose
piston o

~ both of which arcs have a radius substan-

60

- 065

‘tially equal to the radius of the ring e.

The
centre of the arc 22 lies below the centre of
shaft d and the centre of the arc 23 lies

above the centre of shaft d, Fig. 2, a dis-
“tance equal to the excentricity of & with re-
- spect to e.

These arcs intersect forming
two sides of the semi-crescent port 20 whose
third side is formed by a substantially ra-

‘dial line adjacent the piston a.

ed form of cen-

piston a

2, the port 30 1s exte-

The port 20 1s always on one
IStO?’b ¢ and the other two ports

1,459 637

"The two ports 30 and 40 are arranged 011-
the opposite sides of the piston.” The one

30 having its arc 31 with its radius sub-
stantmlly equal to the radius of cylinder &
and 1fs centre above the centre of ring ¢ a
distance equal to the excentricity. The oth-

er one, has substantially the same radiusand '

its centre below the centre of the ring ¢ &
cistance equal to the excentricity. These
arcs intersect, and the third side of the port
30 1s a st1¢110ht T‘a.dla,l line palaﬂel to the

piston.

0

'
|

The poi't 40 has its side AL arc 41 Whose '

centre 1s above the centre of cylinder 6 a
distance also equal to the excentricity with

a radius equal to the radius of the ring ¢ and

an arc 42 whose centre is below the centre

of the ring e.
straight 1111es |

Tn considering the operations of these dia-
erams it should be remembered that the
assemblaoes @, ¢, d g and e [ h rotate as
units 1n  unison and that one  assein-
blage is excentric to the other A 8-

These ar(js are connected by

0‘16 rotation 1n effect moves the ring ¢ °

11011'3 the plston from o posrcmn t.mﬂent
to cyhndel 0, ¥ig. 1, to a position t‘uwent
to the hub ¢ and del{ again, thus causing

G

the edge of the ring e to traverse the port .

"’O_‘md causing the p01t 30 to traverse the
maximuin istance between cylinder 6 and
ring e, and the one 40 to traverse the maxi-

der 0. |
- Keeping these facts in mind, the opera-
tion will be as follows: -

Assume that a reversible machme 1s to
run in the direction of the arrows Higs.

-2--5, and that steam is the fluid in questlon

The steam will enter at 7 Hig. 1, into the
circular chamber /% with which the port 20
is i communication throughout its rotation.
In the position Fig. 2 this port admits steam
between the hub ¢ and ring e to the right
of ‘piston a the tangent point of hub and
ring, closing the chamber, In the position
Fig. 3, 45° rotatmn the port 20 is also be-

0'111111110 to admit steam between the cylin-.

der b, ring ¢, tangent point of cylinder and
ring t.o _the right hand side of piston a. At
the same time exhaust port 30 has moved
from the position Fig. 2, cut off position,

into register with the steam chamber be-

tween the ring ¢ and cylinder & and re-

mains open for nearly a full rotation, and

this port does not close until the piston «
1s about at the tangent point of ring e and
cylinder 6. 'The chamber to the left of pls-
ton ¢ between it and tangent point of ring

¢ and hub ¢ is fully in recrlster with ezhauwt _

port 40, Fig 2. It continues to close until
the ta,nn*ent point between ring ¢ and hub ¢

o
!

mum thmnce between the ring ¢ and L,yhn- o

100

110

120

1S pasqed at which time, Fig. 4, the inlet

port 20 begins to admit steam to thls cham-
ber behind the piston. The ports 30 and
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40 discharge mto the : r1110' chfzmber / whmh |
“exhausts at 7. R . |

For reversal 1t 1S sunply necess‘wy to ad-
mit steam at n and exhaust steam at m. |

When operating with other fluids, either
as a motor or a pump, the ports will be

~slightly mod]ﬁed accordmo to the ﬂmd h.m—-

10

20

L5
oy |

'l'l

=
-l

60

Fig. 8

dled. S

The pump shmnn m I*ws 6 to 8
comprises a combination oi two such stmc-—
tures as described in the diagrams, in which

o and o* are two hub members correspond-

ine to ¢ Flﬂs 1-5. These hub members are

| 1*1g1dly comlected together in any suitable

A

manner, as by’ ) threaded connection 2.

. driving "shafi ¢’ passes through both hubs-
“and is connected to them by keys ¢, Iig. 7.

The two slotted rings » and »* with thelr

heads s and s* are connected togetner by a
cylinder 50 through which the hub connec-

tion passes. |
The exterior flanges £ and 72 are connected

to, the rings 7 and = by mortise joints to Ia-
clhtate assemblaﬂ e. The crescent shaped 1n-

let ports are fumnﬂed in the flanges ¢ zmd B

but are directed in directions 0pp051te to
those in the heads s and s* Flud is ad-

mitted to the annular channels w and #* and
passes through the ports ¢ and ¢ and ex-

hausts tth'LlD‘h the exhaust ports s and §°
into the central spiral chamber ».

equalized, and by reason of the excentric
bearing of the shaft ¢” in the bearing mem-
bers 51 and 52 the relative radial shlitmg of
the rotor member Fig. 7 and ring member

ment
In the modlﬁed construction Figs. 9-13,
the rings » and #* rotate 1n a two- pa,rt sta-

fluid 1s a gas thissupport is constructed as at
w Ifigs. 10 and 11, having flanges at 1ts ends
, In which
case the pressure in the working chamber 15 -
equalized by the pressure in the smcrle cham-

in which are the ports for the ring

ber ¢ between the flanges.

For water, or other hqulds the statlonary _

support ?/j“v’i"’lth the casing I'lﬁ's 9,12 and 13,

forms a central discharge chamber z and la,t-_

eral chambers ¢* and ¢® separated from the
central chamber by inclined partition blades

between which the liquid is directed in the

direction of exit through the central cham-
ber z and acts somew]mt as a diffuser.
I c:la,lm———- | '

. A rotary and reversible machine adapt- -

- pump, compressor or motor, comprising two

eylinders separated by a How space of one . __
125

denomination and flanked on their outer

ed ior use as a pump, compressor or motor,

comprising in combination, two c‘yhnders

two cylindrical piston bodies each carrying a
piston-paddle or vane and centrally arranged
in a respective cylinder, two slotted rings ar-

ranged excentrically in the said cylmders
ﬂ"lth one point on the exterior of each ring

tanm ential to the interior circumierence of the

ﬁ,nd 14:

said piston bodies are fixed:

COMPrising

The lat-

eral pressures on the moving par‘ts are thus

are fixedly mounted. |
which turns a sleeve connectmg the two ex- *

8 1s effected, due to the exeentl 1¢ nove-

fixedly

‘nation,

'i'es,pectivé c;f]iﬁder and a diametrimlljfOp-'-?'_:j:f”-f o
posite point on the exterior o

i each I'ng tan- IR
‘oential to the said central plStOIl body, two

discs ar ranged at the extremities of each of -~

said slotted rings, crescent shaped ports
formed in the said discs, the ports 1n the
outer discs being dIsposed inversely 1n rela-

ey
EUA

tion to the p(}lts in the inner discs, a chan-
nel between the two cylinders, a circular

channel at the exterior face of each of the -

cylinders and- a central shaft upon whwh

8 mountecdl.

2. _L.X. yotary and reversib]

e machine ﬂ,dapt—- '

ed for use as a pump, compressor or motor
- in combination two cvlmderu,

two. cylmdrlml piston bodies each carrying
a piston pacdle or vane and centrally ar-

ranged 111

sald cylmders with one point on the. exte-

rior of each ring tangential to the interior
and a dia-
metrically opposrtte point on the interior of .
each ring tangential to the said central pis- -

circumference of its cyhnder

ton body two. discs arranged at the ex-

said respective cylinders, two
.. crlotted rings excentrically mounted in the

1)

tremities of each of the said slotted rings,

~ crescent-shaped ports formed in the said

discs, the said ports in the outer discs be-

1ng- dlsposed inversely in relation to the
“circular channel

ports in the nner discs, a

between the two eyhndel a circular chan-

nel at the exterior face oi each cylinder, a
central shaft upon which said piston bodles

‘and a support in

centric ported rmgs, and two p-orted d1scs on -

sa1d support.

3. A rotary machine adapted for use as a '

pump, compressor or motor, comprising two

cvlinders having a flow space between them -

revoluble in sald cylinders, slotted ring
excentrically encircling said pistons ar-
ranged to lnfermrly comact at a point on

the “esterior of said bodies and externally

contact at a diametrically opposite point
with the interiors of said cylinders, vanes

idly cannectmn said discs and rings, ported

__outer (18CS ﬂ%nl{mﬂ' sald TIngs and piston
bodies and connected to revolve therewith

and a shaft mounting for said piston bodies.
4. Rotary machine acdapted for use as a

mounted in respective piston bodies
~and exten(:hnﬂ through the slots in said
- 1ings, ported Inner end clises, sleeves rig-

thH‘lI"}T Suppori.‘,} ﬂﬂd 1N the case where ‘Lhe 0]r. one. de}:lommatmn and flanked . Oll thelf
outer sides by flow spaces of an opposite

'denommatlon, piston bodies concentmcalh

11'0

115

120

sides by flow spaces of an opposite denomi-

a shait, piston bodies therein con-
centrically revoluble in said

slotted rings ementucaﬂv encircling said

cylinders,

130
pistons and arranged at any msta,nt to.



-mﬂlre contact at one point with their inte-

. riorg-against the. e*;tenors of the respective
.-;'ﬁjl.aton hodlm and at a

~diametrically oppo-
site point with their exteriors against the
interiors. of - respective . cylmders vanes

- fixedly mounted in respective piston bodies

- grally
10

and
TINgS, p_:orted__m_nel end discs, sleeves inte-
' and rings,
por ted outer discs flanking said rings and
. .é}lcﬁ_LOB
fixedly
sieeve connecting sald ported inner cdiscs

the fixc fflw mounte
into the i
and a shaft mountmﬂ 101 sf:ud ])1%1:011 bodles

extending through the slots in said

connecting said discs
“bodies and remh ng therewith, a
‘mounted sleeve suzrounamﬂ the

.g_.ﬂd rINgs, fuid umtml means mounted on
d sleeve and extending
Wwospace vetween sald c}rlmders

1,459,837

5. A rotary ‘machine compmsmg two
ahnef‘l stationary cylinders, rigidly con-
nected rotors therein, a piston vane on each
rotor, two slotted, rlglﬁy connected rings

20

mounted 111ter1011y tangent to the rotor and -

exteriorly tangent to said. cylinder said
vanes passing ‘throuﬂh the Slotf-‘-‘ in said

rings, heads for said rings having distribut-
ng ports therein, a ﬂuld chamber between

the ad]acent heads of the cylinders com-
municating through the ports in the adja-

cent heads with the cylinders, and separate
fluid chambers at each of the outer heads

communicating with the cylinder..

In testimony that I claim the foreO‘{)lnﬂ'
as my invention, I have signed my name.

MAURICE J ULES POYET
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