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This invention relates to a pump having- the
general characteristics of a rotary pump, or, more

simply, the invention has relation to a rotary -

type pump.

A class or style of rotary type pump heretofore ¢

of commerce is constituted as a casing providing
a cylindrical pump chamber, a cylindrical impel-
ler eccentrically situated within said pump cham-
ber with its external cylindrical wall engaging
the internal cylindrical wall of the pump cham-
ber, said external cylindrical wall of the impeller
having diameter smaller than that of said inter-
nal cylindrical wall of the pump chamber and
the impeller and the pump chamber together

providing a cavity of generally crescent shape at*

the side of the impeller and pump chamber oppo-
site the point or location of engagement between
said impeller and pump chamber wall, an abut-
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ment associated with the impeller and the pump .

casing to the purpose of separating the high
pressure side, so-called, and the low pressure
side, so-called, of the pump from each other, and
means for causing the circumferentially smaller
-external cylindrical wall of the impeller to be
rolled, slid or frictionally moved progressively
over the circumferentially larger internal cylin-
drical wall of the pump chamber in response to
‘the accomplishment of rotative movement of the
axis for the cylindrical wall of the impeller, thus
to accomplish the pumping operation. - When a
rotary type pump as briefly described is operat-
ing, the impeller and the cavity of generally
crescent shape are made to progress, as said axis
for the cylindrical wall of said impeller is made
to rotate, so that all portions of said crescent
shape cavity diminish in size concurrently with
movement of said portions from the low pressure
side toward the high pressure side of the pump
and increase in size concurrently with movement
of said portions from the high pressure side to-
ward the low pressure side'of said pump.  The
abutment divides the crescent shape cavity into
what is, in effect, a low pressure and a high pres-
sure area or section, said low pressure -area-or
section of said crescent shape cavity being-the
portion thereof at any time situated at the low
pressure side of the pump and of the abutment
to the rear of the point or location of engage-
ment between the cylindrical wall of the impeller
and the cylindrical wall of the pump chamber
and said high pressure area or section of the
crescent shape cavity being the portion thereof
at any time situated at the high pressure side of
said pump and of said abutment in advance of
said pomt or location of engagement between
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said cylindrical wall of said 1mpe11er and said
cylindrical: wall of said pump chamber. 'During

“each revolution of the axis of the impeller, suc-

tion created by an increasing space of-the low
pressure area or section of the crescent shape
cavity, -at the low pressure side of the pump and
of the abutment and in the rear of the point or

-location of engagement of the impeller with the

wall of the pump chamber, causes fluid to enter
the pump chamber at said low side of the pump
and of the abutment and fo pass into said low
pressure -area or séction of said crescent shape
cavity, and pressure created by a decreasing

“space of the high presSure area or section of the

crescent -shape cavity, at the high pressure side
of the pump and of the abutment and in advance
of said point or location of engagement of said
impeller -with said wall of -said pump chamber,
causes fluid to be compressed-out of or removed
from said crescent shape cavity and from said
pump chamber at the high pressure 51de of said
pump and of -said abutment.

An object of the invention is to prov1de a ro-

tary type pump-of the general character as here-

inbefore outlined which ‘will be of novel and im-
proved- construction.-

A further -object is to prov1de a rotary type
pump wherein will be incorporated various im-
proved features of construction novel both as
individual entities of the pump and in combina-
tion with each other. }

A further object is to provide. a rotary type
pump which will include & novel- and -improved
construction and arrangement for separating:-or
shutting-off the high pressure side from the low
pressure side of-said.pump.

A further object is to- provide a rotary type
pump which- will include elements of the nature
of those of the pump hereinbefore briefly de-
scribed and operative in -the general manner as
set forth; and wherein the impeller of said pump
and ‘the abutment thereof associated with “said

impeller and with the pump casing will be-of

structure and will be related to each other-and
to said pump casing to produce a construction
and arrangement dependent in -its -operation

- upon differential in pressure between.the high
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‘pressure side and the'low pressure-side of the
pump to the accomplishment or provision of an
effective separation or shut-off between the high
pressure side.and the low pressure side of said
pump. -

A further object is to provide.a rotary type
pump which will include ‘elements ‘of ‘the nature _
‘of those of the pump hereinbefore briefly de-
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scribed and operative in the general manner as
set forth, and wherein the impeller of said pump
and the abutment thereof associated with said
impeller and with the pump casing will be of
structure and will be related to each other and
to said pump casing to produce a construction
and arrangement dependent in its operation
upon retardation of the movement of the impel-
ler due to friction between the external cylindri-
cal wall of said impeller and the internal cylin-
drical wall of said pump chamber as the impeller
is caused to roll, slide or move over the pump

10

chamber wall to the accomplishment or provision -

of an effective separation or shut-off hetween the
high pressure side and the low pressure side of
said pump.

15

And a further object is to provide a rotary

type pump which will include elements of ‘the
nature of those of the pump hereinbefore briefly
described and operative in the general manner
~as set forth, and wherein the impeller of -said
pump-and the abutment thereof associated with

20

.said impeller and with the pump casing will be .

.of structure and will be related to each other
and to said pump casing to produce a construc-
tion and arrangement. dependent in its operation
both upon differential in pressure between the
high pressure side and the low pressure side of
the pump and upon retardation of movement of
the impeller due to friction between the external
cylindrical wall of said impeller and the internal
cylindrical wall of said pump ¢hamber as the im-
peller is caused to roll,-slide or move over the
pump chamber wall to the accomplishment or
provision of an -effective separation or shut-off
between the high pressure side and the low pres-

' _sure-side of said pump.

. With the above objects in view, as well as
‘others which will appear-as the specification pro-
ceeds, the invention comprises the construction,
arrangement and combination of parts as now fo
be fully described and as hereinafter :to be spe-
cifically  claimed, it being understood that the
disclosure herein is merely illustrative and in-
tended in no way in g limiting sense, changes in
details of construction and arrangement of parts
being permissible so long as within the spirit of
the invention and the scope of the claims which
follow. .

In the accompanying drawing forming a part
of this specification,

Fig. 1 is a perspective view, partially in sec-
tion, of a rotary type pump wherein the features
and characteristics of the invention. are incor-
porated; . }

Fig. 2 is an enlarged plan view of the pump of
Fig. 1, the upper closure member of the pump
casing being removed and parts being broken
away;

Fig. 3 is a view corresponding generally with
the disclosure as in Fig. 2, but showing a rotary
type pump of slightly modified construction; and

Fig. 4 is a view disclosing the several elements
of the rotary type pump of Fig. 1 in disassembled
relation, each of said elements being -disclosed
in perspective and on a reduced scale.

With respect to the drawing and the numerals
of reference thereon, the casing of the novel and
improved rotary type pump may consist of an
upper closure member 19, a lower closure member
{1, and an intermediate casing member {2. The
intermediate casing member {2 is hollowed out or
cut away to produce a pump chamber 13 de-
fined or bounded as to its circumference by an
internal cylindrical wall 14 which ‘said -casing
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member 12 provides and defined or bounded as
to its depth by the adjacent surfaces of the up-
per closure member [0 and the lower closwe
member 11, Each of said members 13, If and
12 is of disc shape and includes upper and lower
parallel flat surfaces which are perpendicular
to the axis of the member, and all of said mem-
bers are adapted to be secured together, in any
suitable and convenient manner, as by boits {5,
in superimposed relation to each other so that
the lower surface of the upper closure member
10 and the upper surface of the lower closure
member ff lie contiguous with the upper and
lower ends, respectively, of said infernal eylin-
drical wall 14.

A cylindrical impeller 16 is eccentrically situ-
ated within the pump chamber 13 with its ex-
ternal cylindrical wall 17 in engagement with
the internal cylindrical wall 4 of said pump
chamber. The external cylindrical wall of the
impeller has diameter less than that of the in-
ternal cylindrieal wall of the pump chamber, and

‘said impeller and said pump chamber together

provide a crescent shape cavity 18 at the side
of the impeller and pump chamber oppcsite the
point or location 19 of engagement beiween the
external cylindrical wall i7 of said impeller and
the internal cylindrical wall 14 of said pump
chamber. The impeller 16 has dimension in
direction axially thereof equal to the depth of
the pump chamber (3, and the opposite end walls
of said impeller are flat, are parallel with each
other, and lie in contiguous slidable reiation to
the end walls of said pump chamber. Evident-
ly, the crescent shape cavity 18 has depth equal
to the width or thickness of the impeller, as well
as equal to the depth of the pump chamber.

An gbutment 28 is associated with the impeller
16 and with the member 12 of the pump casing to
the purpose .0f separating or shutting-off the
high pressure side of the pump, at the left side
of the abutment in the disclosure as made, from
the low pressure side of said pump, at the right
side of said abutment in said disclosure. Said
abutment 20 is constituted as a rectilinear strip
of .desirably rigid material. The outer end por-
tion 21 of the abutment or strip 20 is fixedly se-
cured in the casing member 12 and the inner
end portion 22 of said abutment or strip is ar-

‘ranged, more or less freely, in a radially disposed

slot or groove 23 at the circumference cof the im-
peller 16 and extending the full width or thick-
ness of said impeller perpendicularly -thereto.
The rectilinear strip which constitutes the abut-
ment 20 has width equal to the thickness of the
member 12, as well as equal to the depth of the
pump chamber 13, and the upper and lower edges
of said abutment or strip 20 terminate flush with
the upper and lower surfaces, respectively, of
said casing member {2 and said impeller (8. In
the direction of its length the abutment or strip
20 is .disposed radially of the pump chamber 13,
and.in the direction of its width said abutment or
strip is disposed perpendicularly to the casing
members 12 and the impeller 16.

Said casing member 12 includes a well 24 at the
side of the pump chamber adjacent the abutment
20,-and an intermediate portion 25 of the abut-
ment -extends across or -through said well. The
abutment-divides the well 24 -into an inlet cham-
ber 26 at the low pressure side-of the pump, at
the right side of said abutment as disclosed, and

‘on outlet -chamber 21 at the high pressure side
‘of said pump, at the left side of said abutment.

The inlet chamber 26 communicates with the
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pump chamber 13 through an elongated passage-
way 28 at said low pressure side of the pump and
directly adjacent the abutment, and said pump
chamber communicates with the outlet cham-
ber 271 through an elongated passageway 29 at
said high pressure side of said pump and directly
adjacent said abutment. A pipe connection 30
for fluid to be pumped leads into the inlet cham-
ber 26, and a pipe connection 31 for pumped
fluid leads away from the outlet chamber 27,
The pump includes means for causing the
cylindrical wall 17 of the impeller 16 to be rolled,
slid or frictionally moved progressively over the
cylindrical wall 14 of the pump chamber 13. A
shaft 32, adapted to be driven in any suitable
manner; has thereon a crank or eccentric 33
adapted to the purpose of accomplishing rotative
movement of the axis for the impeller (6 and its
cylindrical wall 11. The shaft 32 is rotatably
mounted in a  centrally arranged opening 34
through the lower closure wall {1, and the crank
or eccentric 33 is rotatably mounted in a cen-
trally arranged opening 35 through the impeller
16. Rotation of the shaft 32 causes the crank or
eccentric 33 to revolve and thus accomplish ro-
tative movement or movement in a circle of the
axis for the impeller 16 and its external cylin-
drical wall 17 in the direction of the arrows as
in Figs. 2 and 3.  Such movement of the impeller
aXis causes said impeller to be moved in direction
toward and away from the abutment 20 so that
the inner end portion 22 of said abutment be-
comes situated at variable depths in the slot or
groove 23 as said axis for the impeller is rotated
or moved in a circle. But the construction and
arrangement is such that said abutment is never
removed from said slot or groove. Rotative
movement of the axis for the impeller also causes
" the external cylindrical wall 17 of said impeller
to be rolled, slid or frictionally moved or ad-
vanced over the internal cylindrical wall 14 of
the pump chamber, thus to accomplish the
pumping operation. As the pump operates, the
crescent shape cavity decreases in size .as it is
moved in direction from the low pressure side
toward the high pressure side of the abutment
and increases in size as it is moved from the
high pressure side toward the low pressure side
of said abutment. During each revolution of
the impeller axis, suction is created in the cres-
cent shape cavity at the low pressure side of the
pump, due to increasing space of.the low pres-
sure area or section of said crescent shape cavity,
to cause fluid to enter the crescent shape cavity
from the inlet chamber 26, and pressure:is cre-
ated in sald crescent shape cavity at the high
pressure side of the pump, due to decreasing
space of the high pressure area or section of the
crescent shape cavity, to cause fluid to bhe com-
pressed out of said crescent shape cavity and de-
livered to the outlet chamber 21.

The slot or groove 23 is constructed to prov1de a

side wall 36 thereof at the side of the abutment
20 adjacent the pump outlet which will have
larger surface area than does a side wall 37 of
said slot or groove at the side of said abutment
adjacent the pump inlet, no matter what may be
the relative positions.of the abutment 20 and the
slot or groove 23 during operation of the pump.
In the disclosure as made, the side wall 37 in-
cludes an elongated rib 38 which is well within
the perimeter of the cylindrical impeller 6, is
parallel with the abutmens$ and extends toward
said abutment, while the side wall 36 includes &
similar -elongated rib 39, hut disposed .at ‘the
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pe‘rimét,er' of said cylindrical impeller. The side

wall 37 is cut back, as indicated at 40, at the

outer side of the elongated rib 38. The construc-
tion and arrangement is such that pressure of
the high pressure side of the pump will be ap-
plied against an area of the side wall 36 of the
slot or groove 23 at the adjacent side of the abut-
ment which is of greater magnitude than is the
area of the side wall 371 against which said pres-
sure is applied at the opposite side of said abut-
ment. Stated differently, the elongated rib 38
constantly will be held in pressing engagement
with or against the abutment 20 at the low pres-
sure side of said abutmeént and of the pump, as
disclosed in the drawing, by reason of the fact
that pressure at the high pressure side of said
pump is exerted over a larger surface area of
the side wall 36 than of the portion of the side
wall 37 which is between the base of the slot or
groove 23 and said elongated rib 38. The cut-
back portion 40 of the side wall 3T will be sub-
jected only to low pressure at the low pressure
side of the abutment and of the pump. Thus,
differential in pressure between the high pres-
sure side and the low pressure side of the pump
is operative to the accomplishment of an ef-
fective separation or shut-off between said high
pressure side and said low pressure side of said
pump, said separation or shut-off of course be-
ing provided by the abutment 20 in cooperation -
with the elongated closure element or rib 38
retained in pressing engagement with or against
said abutment under pressure of fluid at the
high pressure side of the pump in excess of the
pressure of fluid at the low pressure side of said
pump.

- It will be apparent that as the external cyhn-

-drical wall 1T of the impeller 16 is caused to roll,

slide or frictionally move or advance over the
internal cylindrical wall- {4 of the pump cham-
ber 13, there will be retardation of the. forward
movement of said external cylindrical wall of said
impeller due to the fact that the cylindrical wall
of the impeller has circumference less than that
of the cylindrical wall of the pump chamber.

‘Such retardation of movement of said impeller

will cause the closure element or elongated rib
38 of the impeller constantly to pressingly en-
gage the low pressure side of the abutment to
accomplish effective separation or shut-off be-
tween the high pressure side and the low pressure
side of the pump. In fact, save for the abutment
itself and the engagement of the closure element

38 of the impeller 16 therewith, said impeller

would rotate in direction opposite that in which
bodily moved during the operation of the pump.
This for the reason that the frictional move-
ment or advancement of the smaller external

‘eylindrical surface of the jmpeller over the larg-

er internal cylindrical surface of the pump cham-
ber exerts a force upon said impeller which tends
to rotate it on the crank or eccentric 33 in di-
rection counter to that in which the impeller is
moved. The éngagement between the abutment
20 and the closure element 38 of the impeller
resists the tendency of said impeller to rotate in’
direction opposite that in which it is forced to
travel bodily, and the frictional force exerted
against the impeller tending to rotate it in re-
verse direction is the measure of the pressure
under which the separation or shut-off between
the high pressure side and the low pressure
side of the pump is accomplished.

- In-the disclosure:of Figs. 1, 2:and 4 a spring

" arm -41is -secured to the abutment 20 -at the
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high pressure side theréof and is engaged with
the side wall 36 of the slot.or groove 23 in such
manner as to cause the closure element or elon-
gated rib 38 upon the side wall 87 of said slot
or groove to be resiliently urged into pressing
engagement with said abutment at the low pres-
sure side thereof. Said spring arm 41 is omitted
from the disclosure of Fig. 3.

Tt will of course be understood that each con-
struction and arrangement as hereinbefore de- 10
scribed for accomplishing or providing separa-
tion or shut-off between the high pressure side
and the low pressure side of a rotary type pump
of the nature as set forth is operative in and of
itself to the production of its intended service, al- 15
though all or several of the constructions and ar-
rangements can be incorporated and made to be
operable in a single pump.

What is claimed is:

1. A rotary type pump comprising a -casing 29
providing a pump chamber including an internal
cylindrical wall, an impeller eccentrically situ-
ated within the pump chamber and including
an external cylindrical wall in proximity to said
internal cylindrical wall of said pump chamber, 25
the external cylindrical wall of said impeller
having diameter smaller than that of the in-
ternal cylindrical wall of said pump chamber
and said external eylindrical wall of the impeller
and said internal cylindrical wall of the pump 30
chamber together providing a crescent shape
cavity at the side of said impeller and said pump
chamber opposite the location of proximity be-
tween the external cylindrical wall of said im-
peller and the internal cylindrical wall of said 35
pump chamber, an abutment stationarily sup-
ported by the pump casing and slidably asso-
ciated with the impeller to separate the high
pressure side from the low pressure side of said
pump fluid inlet and outlet ports for said cas- 40
ing on opposite sides of said abutment, said abut-
ment in cooperation with said impeller and pump
casing being so constructed and arranged that
fiuid pressure at the high pressure side of the
pump acts between the abutment and the im- 45
peller so as to urge the impeller into contact
with the abutment on the low pressure side there-
of to provide a positive shut-off between said
high pressure side and said low pressure side of
the pump dependent in ifs operation upon dif- 50
ferential in fluid pressure between the high pres-
sure side and the low pressure side of said pump,
and means for moving said impeller in directions
longitudinally and transversely of said abutment
and for simultaneously advancing said external 55
cylindrical ‘wall of the impeller progressively
over said internal cylindrical wall of the pump
chamber to cause said crescent shape cavity to
progress in direction causing all portions thereof
to increase in size with movement of said por- 6o
tions from the high pressure side toward the low
pressure side of the pump and to decrease in size
with movement of said portions from the low
pressure side toward the high pressure side of
said pump. .

2. A rotary type pump comprising a casing
providing a pump chamber including an internal
cylindrical wall, an impeller eccentrically situ-
ated within the pump chamber and including an
external cylindrical wall in proximity to said
internal cylindrical wall of said pump chamber,
the external cylindrical wall of said impeller hav-
ing diameter smaller than that of the infernal
cylindrical wall of said pump chamber and said
external cylindrical wall of the impeller and said 75
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internal cylindrical wall of the pump chamber
together providing a crescent shape cavity at the
side of said impeller and said pump chamber op-
posite the location of proximity between the ex-
ternal cylindrical wall of said impeller and the
internal cylindrical wall of said pump chamber,
an abutment having its outer end portion fixed
in the pump casing and its inner end portion
disposed in a circumferentially arranged slot in
the impeller to separate the high pressure side
from the low pressure side of said pump fluid
inlet and outlet ports for the pump chamber on
opposite sides of said abutment, the impeller
being adapted to have movement longitudinally
and transversely relatively to the abutment, said
circumferentially arranged slot including a wall
thereof adjacent the low pressure side of the
pump and a wall thereof adjacent the high pres-
sure side of said pump having surface area great-
er than that of the first mentioned slot wall,
and said abutment in cooperation with said im-
peller and pump casing being adapted fto pro-
vide a positive shut-off between said high pres-
sure side and said low pressure side of the pump
constituted by engagement under pressure he-
tween said abutment and the wall of said slot
adjacent said low pressure side of the pump and
dependent in its operation upon differential in
fluid pressure between the high pressure side
and the low pressure side of said pump,
means transmitting fluid pressure from the
high pressure side. of the pump to the wall
of the impeller slot which is adjacent the high
pressure side of the pump, and means for mov-
ing said impeller in directions longitudinally and
transversely of said abutment and for simulta-
neously advancing said external cylindrical wall
of the impeller progressively over said internal
cylindrical wall of the pump chamber to cause
said crescent shape cavity to progress in direc-
tion causing all portions thereof to increase in
size with movement of said portions from the
high pressure side toward the low pressure side
of the pump and to decrease in size with move-
ment of said portions from the low pressure side
toward the high pressure side of said pump.

3. A rotary type pump comprising a casing
providing a pump chamber including an internal
curved wall, an impeller eccenftrically situated
within the pump chamber and including an ex-
ternal curved wall adapted to be in proximity to
said internal curved wall of said pump chamber,
the external curved wall of said impeller having
diameter smaller than that of the internal curved
wall of said pump chamber and said external
curved wall of the impeller and said internal
curved wall of the pump chamber being adapt-
ed to together provide an approximately crescent
shape cavity at a side of said impeller and said
pump chamber opposite a location of proximity
between the external curved wall of said impeller
and the internal curved wall of said pump cham-
ber, an abutment having its outer end portion
situated in the pump casing and its inner end
portion disposed in a circumferentially arranged
slot in the impeller to separate the high pres-
sure side from the low pressure side of said
pump fluid inlet and outlet ports for the pump
chamber on opposite sides of said abutment, the
impeller being adapted to have movement longi-
tudinally and transversely relatively to the abut-
ment, said circumferentially arranged slot in-
cluding a wall thereof adjacent the low pressure
side of the pump and a wall thereof adjacent the
high :pressure: side of said pump having surface
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area greater than that of the first mentioned slot
wall, means transmitting fluid pressure from the
high pressure side of the pump to the wall of the
impeller slot which is adjacent the high pressure
side of the pump and said abutment in cooper-
ation with said impeller and pump casing being
adapted to provide a positive shut-off between
said high pressure side and said low pressure side
of the pump constituted by engagement under
pressure between said abutment and the wall of
said slot adjacent said low pressure side of the
pump and dependent in its operation upon differ-
ential in fluid pressure between the high pressure
side and the low pressure side of said pump, the
pressure at the high pressure side of said pump
operative toward providing said positive shut-off
being dependent in its value upon the magnitude
of the surface area of the wall of said slot adja-
cent said high pressure side of said pump as this
is greater than the magnitude of the surface area
of the wall of said slot adjacent the low pressure
side of said pump, and means for moving said
impeller in directions longitudinally and trans-
versely of said abutment and for simultaneously
advancing said external curved wall of the im-
peller progressively over said internal curved wall
of the plimp chamber to cause said approximately
crescent shape cavity to progress in direction
causing all portions thereof to increase in size

with movement of said portions from the high 30

pressure side toward the low pressure side of the
pump and to decrease in size with movement of
said portions from the low pressure side toward
the high pressure side of said pump.

4, A rotary type pump comprising a casing pro-
viding a pump chamber including an internal
curved wall, an impeller eccentrically situated
within the pump chamber and including an ex-
ternal curved wall in proximity to said internal

curved wall of said pump chamber, the external 40

<2

curved wall of said impeller having diameter
smaller than that of the internal curved wall of
said pump chamber and said exfernal curved
wall of the impeller and said internal curved wall
of the pump chamber together providing a cres-
cent shape cavity at the side of said impeller and
said pump chamber opposite the location of prox-
imity between the external curved wall of said
impeller and the internal curved wall of said
pump chamber, an abutment stationarily sup-
ported by the pump casing and slidably asso-
ciated with the impeller to separate the high
pressure side from the low pressure side of said
pump, fluid inlet and outlet ports for said casing
on opposite sides of said abutment, said abutment
in cooperation with said impeller and pump cas-
ing being so constructed and arranged that fluid
pressure at the high pressure side of the pump
acts between the abutment and the impeller so
as to urge the impeller into contact with the abut-
ment on the low pressure side thereof to provide a
positive shut-off between said high pressure side
and said low pressure side of the pump dependent
in its operation upon differential in fluid pressure
between the high pressure side and the low pres-
sure side of said pump, and means for moving
said impeller in directions longitudinally and
transversely of said abutment and for simulta-
neously advancing said external curved wall of
the impeller progressively over said internal
curved wall of the pump chamber to cause said
crescent shape cavity to progress in direction
causing all portions thereof to increase in size
with movement of said portions from the high
pressure side toward the low pressure side of the
pump and to decrease in size with movement of
said portions from the low pressure side toward
the high pressure side of said pump.
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