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(GRA__NTED'UNDER THE PROVISIONS OF THE ACT OF MARCH 3, 1921, 41 STAT. L., 1813.)

The invention relates to rotary machines
notably pumps. _

The improved machine is of the type com-
prising an eccentrically placed Totary disc

piston movable in a cylinder and provided

with members such as plates assuring the
tightness of the disc piston in said cylinder.
In my improved machine these plates are
arranged in such a way that théy form a
deformable block, and slide one on another,
this being effected by the centrifugal force
produced by the rotation of the disc piston
which applies the plates against the walls
of the cylinder. . Suitable means are pro-
vided for balancing the masses in rotation.
The suction and outlet ports are. arranged

in such a way that during the ‘operation
position of these ports -

of the machine the
determine delays of the opening and of the
closing of the suction and flow passages
allows a direct and
momentary communication, by the delivery
orifice, between the two sides of the disc
piston. The delivery orifice is
an extra rapid closing valve. .
. Apart from the above particular features
the invention resideés in certain other ar.
rangements ‘which are utilizable
‘at the same time and which .will be here-
inafter described. :

The annexed  drawing illustrates the in-
vention. " ' ‘ C :
" Fig. 1 is a diagrammatic section “per-
pendicular to the axis of a rotary pump
and is given to illustrate the theory of this
type of machine, . o s

Fig. 2 is an axial section of & rotary pump
constructed according to the invention.

Fig. 8 is a transverse view thereof partly
-in section and partly in elevation, .

Fig. 4 is a partial section illustrating g
modification. o

Fig. 5 is a view illustrating the shape of
the piston dise, = o

Fig. 6 illustrates in plan. the suction and
outlet ports of the pump.

Figs. 7 and 8 are respectively a section and
a plan view of a valve.. N

Fig. 9 is a cross section through the shaft
of the apparatus and illustrates packing
means therefor. -

Figs. 10 and 11 illustrate one of the ends

~ of the ‘disc pistonZ Fig. 10 being a section

provided with -

preferably -

“Bivo__B200 with
latter: is caused

As
“A*and that the angular speed will be double

on line 10—10 of Fig. 11 and
tion on line 11—11 of Fig. 10 |
. Figs. 12 to 14 illustrate a detail of con-
struction, Fig. 12 being a section on line

Flg 11 a sec-

55

12—12 and Fig. 13 a section on line 13—13 .

of Fig. 14. |
Referring to Fig. 1. ‘Being given a cir-
cle A of which the centre is O.. Tf a straight

line B is turned round a point A’ of this’

circle which cuts this circle at a second
point A? and if one forms on this straight
1line on each side of the point A? two lines
equal tfo one another and greatér than tie
iameter of the circle A there will be ob-
tained on said straight line two points B!
and B* the geometrical path of which will
be a conchoid of the circle C.

To cause the points B! and B? to de-

60

10

scribe the said conchoid it is sufficient to. -

turn at
A? the centre of this -straight line round
the centre O in a manner that it will de-
scribe the circle A and at. the same time
turn the said straight line at half the an-
gular speed round said point A2 To prac-
tically obtain these two movements one can
proceed as follows. -

It one considers the position Bi—B2 of
the said straight line for which' the points

A and A? mingle (tangent to the ‘point

a constant angular speed, the point -

(]

86

A and if one draws a circle B? of a ra- .

dius double the radius, of the circle .A hav--

ing its centre at A this circle will be tan-
gential to the circle A at g point A2 dia-
metrically opposite the point A* and will
cut the straight line B1o—B2 af twe points
B0 and Be2oo, ' . ’
~_If after having fixed the straight line at
regard to-this circle B, the
to roll on the circle A it
is easily demonstrated that the said straight
line will pass constantly through the point
and will cut the circle A at another point

85

90

95

the angular speed of the straight line it-

self turning round the point Az, -

One can consequently by these means de-
scribe the conchoid to the points B! and B2
of the straight line by making -the point
A? turn round the centre C while at the
same time causing the.circle B! to roll on

‘the circle A.

If the two parts of the surface comprised

“
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in the conchoid which are separated by the

- straight line B>—B? are now examined; it

10

20

can be easily seen that these two parts are
equal to one another when the straight line
passes through the points A* and A® and
that when said straight line turns away
from this position one of the surfaces in-
creases while the other decreases and that,
just ot the moment when said straight line
will have arrived in the position perpendic-
ular to the first, that is to say in the posi-
tion B*—B? at which one of the surfaces is
at the maximum and the-other at the mini-
mum; the minimum surface will then start
to increase and the maximum surface to de-

‘crease until the straight line having turned

through 180° will have returned to the posi-
tion 1310—132¢, .

The conchoid of the circle C thus obtained

may be inscribed inside a circle which would
represent the inner part of the wall of the
cylinder ¢ shown in Fig. 1 the centre of
which will be exactly on the middle of the

-top of the conchoid and of which the radius

25
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“tween the ends of the cylinder ¢ and the
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is such that the circle obtained would be
tangential to this conchoid at two points
B and B*. It is evident that 1f one pro-
longs it on each side of the straight line B
so that it meets the circle D the remarks on
the subject of variations of surfaces com-
prised in the conchoid would continue to
apply. , ) )
This being shown, to establish a pump
based on the above principles, the follow-
ing arrangement is suitable. v :
_The cylinder @ comprises two flat sides or
ends and the inner surface of its circular
wall is tangential to the conchoid of the cir-
cle established with the circumference A of
the centre O. It is provided with an admis-
sion port a° and a delivery port a° posi-
tioned in such a manner that when the said

.straight line is in the position B**—B* the

discharge port @ leads into the. part of
minimum section while the port a° leads into
the part of maximum section. ‘

In this manner a disc piston & Figs. 1, 2
and 3 is formed. .

This piston is of lenticular shape in cross
section and is terminated at its two ends by
two flat faces parallel to the said cross sec-
tion. o

Tts length is equal to the distance be-

width between the points or extremities of
the spindle is equal to the distance between
the points B and - B% and its height is less
than the interior diameter of the cylinder a.

It is formed of two pieces fixed one against
the other along a cross sectional line, con-

centric with its axis a cylindrical opening
- b2 is provided for the housing of a bearing’
and it is provided on each of its flat faces

with a certain number of packing: members
for instance the segmerts ¢ parallel to the

1,617,863

- spindle and with a circular segment & con-
centric with the axis of said spindle.

The disc piston thus arranged is provided

with snitable means allowing it to be mount-

ed in the cylinder ¢ and of moving in this 7

cylinder in the manner above described,
these means may be constituted as follows.

A shaft e is arranged as shown in Figs. 2
and 8 the axis of this shaft passing threugh
the centre O and being parallel to the axis
of the eylinder . This shaft is mounted in
bearings in the side walls of the cylindrical
casing. : ' :

The shaft is integral with an eccentric e*
on which the disc piston is freely mounted
‘and the axis of which is at a distance from
‘the axis of the shaft ¢ equal to the radius of
the circle A; this arrangement obliges the
centre of the disc-piston to describe the
said circle whilst dispensing wich a crank.
The eccentric runs on strong ball bearings
or on several bearing members having large
surfaces of contact so as to diminish as much
as possible the. forces of pressure, per unit
of surface; between the parts in frictional
contact. :

In order that the shaft ¢ can rotate the
disc piston toothed pinions ¢® are- provided
concentric with the shaft ¢ and the disc pis-
‘ton with interiorly toothed crowns b' en-
gaging with the teeth of the pinions e

The pinions ¢2 have a pitch circle equal to
the diameter of the circle A and the crowns
b* have a pitch circle equal to double the
diameter of said circle A. The above de-
scribed gearing imparts a’positive movement
to the piston relative to the eccentric. Con-
sequently when the shaft turns in the di-
rection indicated by the arrow in Fig. 4 the
disc-piston will be displaced in the cylinder
@ and sucks the liquid being pumped through
the port a° and discharges it through the
“port a®. . :

The gearing actuating the piston is de-

signed so as to operate the movement of the
piston & in such a way as to promote syn-
chronism between the speed of rotation of
the crank shaft e and the speed of rotation
of the piston round the crank shaft. The
speed of rotation of the piston b is half than
that of the shaft e, that is to say the piston
malkes one complete rotation-during the pe-
riod that the crank makes two complete ro-
tations the gearing in effect giving a posi-
tive movement of the pistorr relative to the
eccentric e2. A : :
.. To assure tightness of the disc-piston at
the points thercof, one or more housings 5*°
(Fig. 4) are provided in the piston body in
which superposed packing plates f are ar-
ranged, the outer ends of these plates being
applied against the inner surface of the
cylinder by the action of centrifugal force
due to the rotation of the piston.

Each of these plates cxcept the two ox-
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Opbening as shown in Figs. 12 to 14. The Plates ¢ of very thin flexible steel cut star
longitudinal axis of each opening ig parallel shaped ang covering very small orifices for
to the generatrix of the cylinder ¢ and the the passage of the Liquid. This valve hag a
5 short axis ig deaxial with respect to the mid- very low inertia and consequently opens and 7
dle of the plate so that the said Plates over- cloges very quickly permitting high working
lap each other alternately so ag fo form two speed andy besides has the advantage of pre-
symmetrical groups a,ng so that any ome venting any return of liquid when the ma-
plate having one of its ends in contaci with chine passes its dead point thys improving
10 one of the ends of the cylinder the following the mechanical and volumetrical conditions 75
Plate will have its opposite end in contact of working of this type of machine,
with the other eng of the cylinder. The rec-  The said valve is Provided at jtg upper .

tangular openings are arranged relatively to part with an incurved abutment ¢* of the

treme ones ig provided with g rectangular as shown ip Figs. 3, T'and 8 constituteq by

15 their Superpositioning a common rectangular the plates to bend over their whole length so
Opening #2'in which elastic means such as a and not at a single point and so limit - the
coil spring g is arranged suitable to press ‘ danger of their rupture,

the two groups of plates respectively against For g 'cqmpresmqn pump the valves gype .

extreme plates, - - :
The plates of each group are-preferably show the position of the ports a° and g0

of unequal length so that for the position With respect to the disc: piston shown in -

. *—B* of the dise piston at any one .of its ' different - Positions. Ag regards the admis-

25 dead points half at least for example of sion thegse delays allow partisl recovery of %

. these will abutt against the bottom of the the work Jost by the harmfu} Space and have,
housipg which containg them and thus take esides the advantagq of considerably in-

from entering further into. the housing by chine while permitting a partial utilization
30 the influence of exterior Pressure, of the inertia of the mass of }i uid in move- ¢3
< To lubricate the machine an oiler . jg ar- ment. As regards the outflow this js effected

lead to the ball bearings for the shaft ¢ and the pressure of the said fluid mass before ..

35 the other two which are-much greater lead the plates traverse the orifice e® . . %o
adjacent to the toothed crowns e? ip such a . For a vacyum pump it is advisable to give
Way that the lubricant is drawn by one of more feeble delays and above all immedi-
the annular segments 4 and projected in ately after the disc piston has reached the

40 ton. The spray thus formed lubricates the cation between the two curved faces of the 105
pinions ¢? and the ball bearings. Under the said piston by means of the orifice a® gas in--
action of the centrifugal force: the lubri- dicated by the arrow shown at this spot on
cant is projected against the plates f.which Fig. 4 in such a way that, while supposing.
it flows over in Passing through large holes that this orifice is closed a little more by the

46 formed in the bottom of the housingg % of outlet valve Previously mentioned, the pres- 119
.the said plates and‘then escapes,’ = i L

the disc piston dnd the lateral surface of the without the’ suction orifice even communi-
50 cylinder when the said-piston pasges by its cating directly with the outlet port, This 1i5
~dead points anq this while lessening” the ‘result ig obtained“by arranging the orifices in .

'dangqr of the points of piston catching, if such g way that the delay in the o ning

55 that at each dead point the centra] points delay in the closure of the exhaust is slightly 120
~of the curved parts of the disc Piston come Jess than that of the opening of the admis.
in turns tangential to the cylinder ¢ of radii sion, The admission and outlet ports have
ig. 5 and on the other hand at the €X- an inclined shape as shown in Fig. 6.
~ tremities of the dise piston suitable play is  Tightness between the segments ¢ and o of
60 left, this result being obtained by diminish- the dige Piston against the ends of the cylin-- 12:
‘ing the radi R* of the curved parts of the der jg obtainef - by interposing suitable
- spindle and by symmetrical} removing the springs between the segments and the bot-
" centres ¢? corresponding to ’tﬁ'ese radii from tomg of their housings, ~ - '
- . the.axis of the spindle; o : . Balance: of the nasses in movement is o.-
- 85 " The delivery port is provided with a valve tained by means o fly-wheely 7 mounted on 150
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- gation asat f*

being in the form of

4 B

the shaft e, these fly-wheels each carry 2
weight j* symmetrically placed in such a
manner that the resultant power counle
which they produce is equal and opposed to
the couple and resultant force produced by
“the centrifugal force acting on the piston.

Adjustment of the position of the disc
is effected as follows: each of the pin-
is fixéd to one of the-ends of a bearing
box % (Fig. 2) which are adjustable in such
a way that they can be given different posi-
tions. ' '
" Tightness
boxes & is effected by providing sai
with packings each constituted by two
rings ! Figs. 2
metal presced against one another by a coil
spring m surmounting them; two small pins
n diametrically opposite one another prevent
them from turning in their housing an
allow that by reason .of the rotation of the
shaft e the pressure of these members de-
creases in proportion as the friction which
they create increases and vice versa.

The edge of each late opposed to that
which bears against t
of the cylinder comprises a sort of corru-

f é.lFia. 14). This arrangement

prevents the uids treated from passing
through the channels of very small section
formed alternately on each side by the plates.

The invention 1s not
of construction described, for instance the
cross section of -the disc piston instead of
a conchoid of a circle

of the shaft ¢ in the bearing
i id shatt
half

. may have another shape, for instance, c1r-

- 40

cular. \

‘What I claim as my invention and desire
to secure by Letters Patent of the United
States-is:—

1. A rotary, pump‘of the character de-

~ seribed comprising & cylinder, end walls to

50
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_ to said eccentric means for

said cylinder, a <haft extending through said
end walls parallel to and eccentrically placed
i id cylinder,

lenticular cross section and having flatside
faces, means for ‘adjusting” said piston,
mounted freely rotatable on said eccentric
within said cylinder, means carried by said
piston for cffecting fluid tightness thereof in
said cylinder, gearing imparting a positive
movement of rotation to said piston relative

admitting fluid to
said cylinder, means for the evacuation of
fluid fromsaid cylinder, i
od on each end of said shaft, outside said
end walls and symmetrically arranged
weights connected to said fly-wheels, :he
couple of the resultant force produced by
said weights being equaland opposed to the
couple and the Jesultant force which the
centrifugal force acting on the piston pro-
duces whereby equilibrium of the masses in
movement is obtained.

and 9 made of antifriction

e ¢ylindrical surface

Timited to the details’

f packing members,

a fly-wheel mount-.

1,617,868

9. A rotary. pump of the character de-
seribed comprising a cylinder shaped to"a
conchoid of a circle, end walls to said cylin:
der, a shaft extending through said end walls
parallel to and eccentrically placed with re-
spect to the axis of said cylinder, an eccen-
tric keyed on said shaft, a piston of lenticu-

lar cross section and having flat side faces

mounted freely rotatable on said eccentric -

within said cylinder, means carried by said
piston for effecting fluid tightness thereef in
said cylinder, toothed pinions concentric with
said shaft, interiorly ‘toothed crowns carried
said piston gearing with said pinions, a
valve for admitting fluid to said cylinder, 2
valve for the evacuation of fluid from said
cylinder, 2 fly-wheel mounted won each end
of said shaff, outside said end walls, and
symmetrically arranged weights, connected
to said fly-wheels.

3. A rotary pump
seribed comprising 2
conchoid of a circle, end walls to said cylin-
der, a shaft extending through sald end walls
parallel to and eccentrically placed with re-
spect to the axis of said cylinder, an eccentric
keyed on ‘said shaft, a piston of- lenticular
cross section having a recess at each end and
having flat side faces mounted freely rotat-
able on said eccentric within said cylinder, a
series of superposeéd rectangular plates slid-

of the character de-

“ably boused in oach of said recesses the outer

edges of said plates peing applied against the
inner wall of said cylinder when said piston
is rotating, toothed pinions concentric with
said shaft, interiorly toothed crowns carried
by said piston gearing with said pinions, an
inlet port and an outlet port in said cylinder
arranged in such a manner as to obtain equal
or different delays in the opening and closing
thereof, a fly-wheel mounted on each end of
said shaft outside said end walls, symmetri-
cally arranged weights connected to said fly-
wheels, packing members in the flat side
faces of sald piston, springs acting on said
spring: pressecf packing
members. for said shaft and means for pre-
venting said last mentioned packing mem-
bers rotating with said shaft.

4 A rotary pump of the character de-

seribed comprising 2 eylinder shaped to.a

conchoid of a circle, end walls to said cylin-
der, a shaft extending through said end walls
parallel to and eccentrically placed with re-
spect to the axis of said cylinder, an eccentric
keyed on said shaft, a piston of lenticular
cross section and: having flat side faces
mounted freely rotatable on said eccentric
within said cylinder, means carried by said
piston for effecting fluid-tightness thereof in
said cylinder, toothed = pinions concentric
with said shaft, bearing poxes with which
said pinions are integral and arranged 0
that they can be given different angular po-
sitions to allow adjustment of said piston,

80.

cylinder shaped to a~
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interiorly toothed crowns carried by said pis- cross section having a recess at each end and
ton gearing with said pinions, a valve for ad- having flat side faces mounted freely rotat-
mitting fluid to said cylinder, a valve for the able on said eccentric- within said cylinder,
evacuation of fluid from said cylinder, a fly- means for adjusting said piston, a series
e » of superposed rectangular ~plates slidably %o
outside said end walls, and symmetrically ar- housed in each of said recesses each of said
ranged weights, connected to said fly-wheels plates with the exception of the top and
: rotary pump of the character de- bottom one of 4 series being provided with
scribed comprising a cylinder shaped to a a rectangular slot, Spring means within said
10 conchoid of a circle, end walis to said cylin- slots adapted to press the ends of alternate 75
der, a shaft extending through said end walls plates against the end walls of said cylin-
. Dparallel to and eccentrically placed with re. der, ‘toothed pinions concentric with “said
. Spect to the axis of sajd cylinder, an eccentric shaft, interiorly toothed crowns carried by
keyed on said shaft g piston of lenticular said Diston gearing with said pinions, a
15 cross section having a recess at each end and valve for admitting fluid to said cylinder, a 80
having flat side faces, mounted freely rotat- valve for the evacuation of fluid from said
able on said eccentric within said cylinder, a- cylinder, a fly-wheel mounted on each end
series of Superposed rectangular plates slid- of saig shaft, outside said end walls, and
ably housed in esch of said recesses the outer Symmetrically arranged weights connected -
20. edges of said plates bein applied against the to said fly-wheels, ' -85
nner wall of said cylinder when said piston 8, A rotary pump of. the character de-
1s rotating, toothed pinions concentric with scribed comprising ‘a cylinder shaped to a
said shaft, interiorly toothed crowns carried conchoid of g circle, end walls fo said cyl-
by said piston gearing with said pinions, a inder, a shaft extending through said end
25 valve for admitting fluid to gaid cylinder, a  walls Jparallel to and eccentrically placed 90
valve for the evacuation of.fluid from said with respect to the axis of said cylin er, an
cylinder, a fly-whee] mounted on each end of eccentric keyed ‘on said shaft, a piston free-
said shaft, outside said end walls and sym- ly rotatable on said eccentric within said
metrically” arranged -weights connected to cylinder, caid piston having flat sides and
30 said fly-wheels, e a lenticular cross section having such shape 95
' A rotary pump of the character de- that at each dead point the middle point of
scribed comprising, 5 cylinder shaped to g the curves thereof come in turns tangential
conchoid of a circle end walls to said cylin- to the cylinder, suitable amount of play be-
der, a shaft extending through said end walls ing leff at the ends of said piston corre-
35 parallel to and_eccentrically'placed with re- sponding to these points, means carried b 100
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spect to the axis of said cylinder, an eccen- said piston for. effecting fluid-tightness -

tric keyed on said shaft, a piston of lenticy- thereof in said cylinder, toothed pinions con-

lar cross section having a recess at each end centric with sajd shaft, interiorly toothed

_ and having flat side faces mounted freely ro- crowns carried by said. piston gearing with

- 40 tatable on said eccentric within said cylinder, said pinions, a valve means for admitting 105
a series of superposed rectangular plates slid- fluid to said cylinder, a valve for the evacua-

. ably housed in each of sajd recesses the outer tion of fluid from said cylinder, 4 fly-wheel
edges of said plates being applied against mounted on each end of said shaft outside
~ the inner wall of .saig cylinder when said said end walls, and symmetrically arranged

45 piston Is rotating, toothed pinions concentric weights connected to said 1 -wheels. 110
with said shaft, interiorly toothed crowns 9. A rotary pump of the character de-

~carried by said piston gearing with said pin- seribed comprising a cylinder shaped to-a
lons, a valve for admitting fluid to said cyl- conchoid of a circle, end walls to said cyl-
inder, a valve for the_evacuation of fluid inder, a shaft extending through said end

50 from said cylinder, a fly-whee] mounted on walls’ parallel to and eccentrically placed 115
each end of said shaft outside said end with respect to the axis of said cylinder, -
walls, symmetrically arranged weights con- an eccentric keyed on said shaft, a piston
nected to said fly-wheels, packing members of lenticular cross section ‘having a recess
in the flat side faces of sald piston, springs at each end and having flat sideifacqs mount-

% acting on said packing members, spring ed freely rotatable on said eccentric within 120,
pressed packing members for said shaft and said cyhinder, a series of superposed rectan-
means for preventing said last mentioned" gular plates slidably housed In each of said
packing members rotating with said shaft. recesses the outer edges of said plates being

' A rotary pump of the character de- ap(Fhed against the inner wall of said eyl--

60 “seribed comprising ‘a cylinder shaped to a inder when said piston is rotating, toothed 125
conchoid of g circf end-walls to said cylin- pinions concentrie with said shaft, interiorly
der, a shaft extending through said end walls toothed crowns carried by said piston gear-
parallel to and eccentrically J)laced with re- ing with said pinions, an inlet. port and an

“ spect to the axis of said cylinder, an eccentric outlet port in said cylinder arranged in such
% keyed on said shaft, a piston of lenticular & Toanner as to obtain equal or different d. 130
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lays in the opening and closing thereof, said side faces of said piston, springs acting on
outlet port further allowing a direct but said packing members, spring pressed pack- 10
momentary communication between the two ing members for said shaft and means for.
sides of the piston during each rotation of preventing said last mentioned packing
the Iatter, a fly-wheel mounted on each end ‘members rotating with said shaft. )

of said shaft outside said end walls, sym- In witness whereof I have signed this
metrically arranged weights connected to specification. , )
said fly-wheels, packing members in the flat = - BENJAMIN RENE PLANCHE.



