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UNITED STATES

PATENT OFFICE.

ALFRED WILTZ GARDES, OF DAYTON, OHIO.

ROTARY PUMP OR THE LIKE.

Application filed November 3, 1927. Serial No. 230,889."

This invention relates to rotary pumps and-

other rotary mechanisms of a similar kind.
One object of the invention is to provide

a rotary pump which will have a very high

5 degree of efficiency and which will be sim-
‘ple in-its construction and operation. -
-~ A further object of the invention is to

- " provide such a pump .in which the sealing
surfaces of the pump member will be sub-

10 jected to little or no wear, thus preventing
decreased efficiency in the operation of the
pump after long use. o : ,

A further object of the invention is to pro-

vide a rotary pump of such a construction

15 that it can be quickly and easily manufac-
tured and assembled.

~ Other objects of the invention will appear'

as the device is described in detail. .
In the accompanying drawings Fig. 1 is

"20 a front 'elevation of a pump embodying my .

invention, partly broken away; Fig. 2 is a
front -elevation of such 2 pump with the
front plate of the casing removed to show
the pumping members in elevation; Fig. 3 is

25 -a vertical sectional view taken on the line
3—3 of Fig. 1; Fig. 4 is a detail view of the

. piston. and its operating shaft; and Figs.

5, 6 and 7, are detail views showing suc-.

cessive positions of the piston and abut-
30 ment. B

In these drawings I have illustrated one

embodiment of my invention- but it “will be

- understood that the mechanism may take

various forms without departing from the

35 spirit of the invention and that the ap-

paratus may be uSed as a pump or com-

pressor for fluid or by a proper arrangement

" of the pipe connections may be used as a-sue--

tion pump. . . :

In that particular embodiment here illus-
trated the pump comprises a two-part cas-
ing having an intermediate member or wall
10 provided with a rearwardly extending
. flange or lateral wall 11 to the rear edge of

i

45 which is secured a back wall 12, thug form-

ing a rear chamber in which is arranged
driving gearing as will hereinafter ap-

pear. 'A front wall 13 is spaced from the.

intermediate wall 10 by a spacing member or
50 side wall 14, the front wall and spacing
member being-secured to the intermediate
wall by bolts 15. It will be noted that the
contact surfaces of the several parts of the
~ casing are flat so that they may be easily

will produce a perfect seal when secured

v

one to-the other. Retatably mounted .in the

lower portion of the casing is a drive shaft
16 which is here shown as mounted in bear-

‘ings 17 and 18 in the intermediate and rear
*walls of the casing, the front end of which

extends into the forward compartment
formed between the intermediate .wall and
the front wall 13. The rear wall is pro-
vided with a stuffing box 19 through which

.the shaft extends. Rotatably mounted in the

upper part of the casing is a shaft 20 which
is parallel with a shaft 16 and is here shown
as journaled in bearings 21 and 22 in the
intermediate and rear walls of the casing
and as extending into the forward gompart-

“ment. A cap or screw plug 23 engages the

rear end of the shaft to .séal the end of the

- bearing. The lower and upper parts of the
casing are. curved about the axes of the

shafts 16 and 20, réspectively, and the radii
of the respective chambers are of different
length and of such length with relation to
the distance between the axes of the two

‘shafts that the walls of the chambers, if ex-

tended, would intersect, thus causing the
chambers formed in the upper and lower
parts of the fron{ compartment of the cas-

ing to merge into and have communication-

with each other. Loosely mounted about the
shaft 20 in the upper portion of the for-
ward compartment is a member 24 which
is substantially cylindrical in shape but has

in its lower portion a curved recess 25. This

cylindrical member is held against rotation

with the shaft, preferably by means of a pin -

26 extending through the front wall 13 of
the casing and into the cylindrical member.
The diameter of the cylindrical member is

‘considerably less than the diameter of ‘the

upper part of the forward compartment,
thus forming between the cylindrical mem~=
ber and the wall of the compartment an
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elongated work chamber which is in the form

-of a partial annulus and the ends of which
open into the lower part of the forward =~
The side walls of the work- . .

compartment.

chamber being flat it will be apparent that .
the work chamber is rectangular in cross -

section. Mounted within the work chamber
is a piston 27 which is connected with the
shaft 20-for rotation therewith. . The piston
may be connected with the shaft in any suit-

able manner and, in the present instance,
» T have rigidly secured to the shaft 20 a disk
55 ground -to provide contact surfaces which

28 which is seated in a-recess 29 in the in-
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termediate wall of the casing and which is
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of a diameter somewhat greater than the di-

ameter of the cylindrical member 24. The
piston is rigidly secured to the outer portion
of this dislk by means of pins or rivets 30.

"The piston has flat lateral surfaces to con-

form to the sides of the work chamber, and
has its inner and outer surfaces curved to
conform. to the curvatures of the inner and
outer walls of the chamber, as formed by
the cylindrical member 24 and. the spacing
member 14. The piston rotates through the
work chamber in the direction of the ar-
row in Fig. 2 and its forward face is curved
inwardly and . resrwardly from the for-

ward outer edge thereof, as shown at 81, so

that the forward end of the piston tapers

forwardly to its outer surface. Mounted in/

" the lower chamber of the casing, which is
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cylindrical in shape, is a segm?antal abut-

ment 32, the peripheral surface of which is
preferably of a length somewhat greater
than a semi-gircle. This peripheral wall
fits snugly within the cylindrical chamber
and, when the abutment is in one position,
will extend into the upper portion of the
compartment and have sealing contact with
the cylindrical member 24. Because of the
curved recess in the lower side of the cy-

_lindrical member the sealing contact will be

a relatively long one and -will effectually
prevent the passage of fluid. The abutment
is cut away or recessed on one side, as shown'
at 33, to permit the piston to pass through
the upper portion of the cylindrical cham-
ber. The abutment during a portion of its
rotation will extend across the two ends of
the work chamber, thus closing that cham-

“ber both in the rear of and in advance of

the piston 27. The work chamber is pro-
vided with an inlet, preferably near the rear
end thereof, as shown at 84, and is provided

with an outlet close to the forward end there-

of, as shown at 35. The outlet may, if de-
sired, be provided with 2 check valve 36.
The piston and the abutment are rotated in
timed relation one to the other, that is, at

eeds which are fixed with relation one to
the other, this being accomplished in the
present mstance by the use of intermeshing

.gears 37 and 38, secured respectively to.the
- shafts 16 and 20 and arranged -in fle rear.

compartment of the casing.. In the present
arrangement the shaft 16 constitutes a drive

- shaft and may be 'driven from any suitable

5

‘source of power, as by direct connection with

an electric motor. - The abutment rotates in
& direction opposite to that in which the pis-
ton rotates and is so arranged with rela-
tion to the piston that during the time that

-the piston is moving from the inlet to the
outlet of the work chamber the abutment

will be in such a position as to close both

_ends of the work chamber. - Thus the fiuid

in -advance of the piston will be forced
through the outlet 35. The piston and the

?
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abutment are so shaped and arranged that
as the piston approaches the forward énd of
the work chamber and the rear end of the
abutment is about te move across the for-
ward end of the work chamber the piston
and abutment will be brought into sealing
contact one with the other. As here shown,
the rear end of the piston hds a transverse
contact surface 89 which is so shaped and
arranged that it will be brought into con-
tact with-the curved front face 31 of the
piston, thus producing a sealed joint between.
the two parts and as these parts continue
their rotation the end of the abutment will
move over the curved face of the piston to
a position in which it will almost entirely
climinate the space between these parts, thus
causing substantially all of the fluid which
is confined between the piston and the abut-
ment to be forced through the outlet 35,
which is so arranged that it will communi-
cate with the space between the_ piston and

80

the abutment at all times during the com-

pressioh movement of the piston. - As the
piston’ and abutment contimue their move-

90

ments the piston will enter the recess 83,

which provides sufficient clearance to per-
mit the passage of the piston, as shown in
Fig. 6, the piston then enters the rear end
of the work: chamber, as shown in Fig. 7,
and before it has cleared the inlet 84 the
abutment will have closed the forward end.
In order to secure the proper cooperation

-and timing of the piston and abutment it is

desirgble that the abutment have a radius
somewhat greater than the radius of the pis-
ton, and I have found that satisfactory re-

100

sults are had when these radii have a ratio X

of substantially 3 to 8.75.
The arrangement and manner of mounting
the piston and the abutment are such that
the surfaces of these parts have very light
‘contact one with the other and with the fixed
parts of the casing so that they are sub-
jected to-very little wear and will maintain
‘the proper sealing contact practically indefi-
nitely. The relation of the abutment to the
~front face of the piston is such as to dis-
charge substantially all of the fluid from the
work chamber, thereby securing a very high
efficiency and producing a relatively high
compression when the pump is used as a
compressor. The pump is capable of opera-
tion at a veey high speed and a relafively
small pump will handle large quantities of
fluid. The construction of the several parts
of -the pump are of such a character that
they ean be-very quickly’ and easily manu-
factured. The several parts of the casing
can be cast and the flat faces thereof ground,
by a very simple operation, to provide the
proper contact surfaces.” The several work-
ing ‘parts can be mounted on the intermedi-
ate wall 10 of the casing and the front and
rear walls then applied thereto, thereby pro-
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viding for a very
of the mechanism.’ )
While T have shown and described one

qﬁick and casy assgmny

embodiment of my invention I wish it to be

understood that I do not desire to be limited
to the details thereof as various modifica-
tions may occur to a person skilled in the art.

Having now fully described my invention,
what I claim as new and desire to secure by
Letters Patent, is: ¢

1, In a mechanism of the character de-
seribed, a casing having a work chamber in
the form of a partial annulus and having a

cylindrical chamber at-one side of and com-

municating with said work chamber, said
work chamber having an inlet and an outlet,
an abutment rotatably mounted in said cylin-

“drical chamber and having a continuous

peripheral surface so arranged that during
a portion of its rotation it will close both

ends of said work chamber, a single piston

(3]
[338

mounted for movement through said work
chamber and through the adjacent portion
of said cylindrical chamber, said abutment
being recessed to provide clearance for said
piston, and means for actuating said piston

and said abutment at speeds which are fixed'

- with relation one to the other.
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2. In a mechanism of the character de-
scribed, a casing having a work chamber in
the form of a partial annulus and having a
cylindrical chamber at one side of and com-
municating with said work chamber, said
work chamber having an inlet and an outlet,
an abutment rotatably mounted in said cylin-
drical chamber and so arranged that during

a portion of its rotation it will close both’

ends of said work chamber, a piston mounted
for movement through said work chamber
and through the adjacent portion of said
cylindrical chamber, said abutment being re-
cessed to provide clearance for said piston,
said piston and said abutment having parts
arranged to be brought into sealing contact

“when said piston enters said cylindrical

chamber, and means for actuating said pis-

‘ton and said abutment at speeds which are
fixed with relation one to the other.

3. In a mechanism of the character de-
scribed, a casing having a work chamber in
the form of a partial annulus and having a
cylindrical chamber at one side of and com-
municating with said work chamber, said
work chamber having an inlet and an outlet,
an abutment rotatably. mounted in said eyln-
drical chamber and so arranged that during
a portion of its rotation it will close both
ends of said work chamber, a piston mounted
for movement through said work chamber

and through the adjacent portion of said

cylindrical chamber, said abutment being re-
cessed to provide clearance for said piston,
said piston having curved front face and
said abutment having a part arranged to- be

brouglit into sealing contact with said curved

3

face as said piston enters said cylindrical
chamber-and to travel over said curved face
as said members continue their movement,
said outlet having communication with the
space between :aid piston and said abutment,
and mieans for actuating said piston and said
abutment at speeds which are fixed with rela-
tion one to the other. .

4. In a mechanism of the character de-
scribed, a casing having a work chamber, a
piston motnted in said work chamber for
rotation gbout a fixed axis and having a
curved front face, an abutment rotatably
mounted in said casing, so arranged that
during a portion of its movement it will ex-
tend across said work chamber in advance
of said piston and having a part arranged
to be brought into scaling contact with the
curved face of said piston as the latter ap-

proaches the forward end of said work
chamber and to be moved to such a position

with relation to said piston as to substan-
tially eliminate space between said piston
and said abutment; said work chamber hav-
ing an outlet leading from the space between
said front face of said piston and said abut-
ment, and means for rotating said. piston
and said abutment in timed relation one to
the other. .

5. In a mechanism of the character de-
seribed, a- casing having a work chamber,
a piston mounted in said work chamber for
rotation -about a fixed axis and-having a
curved front face, an abutment rotatably
mounted in said casing on an-axis parallel
with the axis of said piston and having a
part curved about its axis and arranged to
extend across said work chamber in advance

.of said piston and also haying a recess to
permit said piston to pass the same, the.
_rear end of said curved part having a rela-

tively wide contact surface arranged to be
brought into sealing contact with the curved
face of said piston as the latter approaches
the forward end of said work chamber and
to move over said face of said piston as said

-members continue their movement, said

work chamber having an outlet leading from
the space between the front face of said
piston and said abutment, and means for
rotating said piston and said abutment in

-timed relationione to the other.

© 6. In a mcthanism of the character de-
scribed, a’casing, parallel shafts mounted in
said casing and spaced one from the other,
the end portions of said casing being curved
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about the respective shafis on radii-of dif- -

ferent lengths, a substantially cylindrical
member mounted about the axis of the smal-
ler portion of said easing and spaced from
the wall thereof to form an elongated work
chamber, a piston mounted in said work
chamber and connected with the shaft there-
in, a segmental sbutment secured to the

shaft in the larger portion of said casing and

130
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- having- its perijgh_ery arranged rtozhave seal-
_ing contact with said eylindrical member in

the smaller portion of said casing and to
close - both ends of said work chamber, the
rear end of said abutment and the front
face of said piston being arranged to have
sealing contact one with the other as the
rear end of said abutment moves across the
front end of said work chamber, said work
chamber having an inlet near the rear end

- thercof and an outlet near the front end
- thereof, and means for rotating said piston

15

20

and said abutment at speeds fixed with re-
lation one to the other. . -

7. In a mechanism of the ¢haracter de-
seribed, a casing, parallel shafts mounted in
said casing and spaced one from the other,
the end portions of gaid casing being curved
about the respective shafts on radii of-dif-
forent lengths, a substantially cylindrical
member mounted about the axis of the small-
er portion of said casing and spaced from
the wall thereof to form an elongated work

 chamber, a piston mounted in said work

30

chamber, connected with: the shaft therein
and having its front face curved inwardly
and ‘rearwardly from the -outer surface

thercof, a segmental abutment secured to-

the shaft in the larger portion of said cas-
ing and having its periphery arranged to

have sealing contact with the cylindrical

member in the smaller portion of said casing

+and to close both ends of said work cham-

35

ber, said abutment having a curved portion
at the rear end thereof arranged to have
sealing contact with the ¢urved face of said
piston as the Tear end of said abutment

. moves across the front end of said work

chamber, said-work chamber having an inlet
near the rear end thereof and an outlet near
the front-end thereof, and means for rotat-
ing said piston and said abutment at speeds
fixed with relation one to the other. -

said casing and spaced one from the other,
the end portions of said casing being curved
about the respective shafts on radii of dif-

- ferent lengths, ‘a substantially cylindrical

[
(2]

member mounted about the axis. of the

smaller portion of said casing and gpaced.

from the wall thereof to form an elongated

.work chamber, a disk rigidly secured to the

rhaft in the smaller portion of said casing

and of a diameter greater than the diameter

- of said cylindrical member, the rear wall of

60

said casing being recessed .to receive said

disk, a piston mounted in said work chain-
ber and rigidly secured to-said disk, a seg-

mental abutment: secured to the shaft in the-

Iarger portion of said casing and having its
periphery arranged to have sedling contact
with caid cylindrical member in the smaller
portion of said casing and to close both ends

‘of said work chamber, the rear end of said .

1,704,938

abutment and the front face of said piston
being arranged to have sealing contact one

~with the other as the rear end of said abut-
-ment moves across the front end of said
work chamber, said work chamber having an-

inlet near the rear end thereof, and an out-
let near the frpnt end thereof,-and means
for rotating said piston and said abutment

“at speeds fixed with relation one to the

other. _

9. In a mechanism of the character de-
scribed, a-casing, parallél shafts mounted in
said casing and spaced one from the other,
the end portions ot said casing being curved
about the respective shafts on radii of dif-

-ferent lengths, a substantially cylindrical

member mounted about the axis of the
smaller portion of said casing and spaced
from the wall thereof to form an elongated
work chamber, a4 piston mounted in said
work chamber and connected with the shaft
thereim, a segmental abutment secured to the

and having its periphery arranged to have
sealing contact with said cylindrical mem-
ber in the smaller portion of said casing and

to close both ends of said work chamber,

said" cylindrical member having a curved
recess to provide p relatively large contact
surface for said abutment, the rear end of
said abutment and the front face of said
piston being arranged to have sealing con-
tact one with the other-as the rear end of
said abutment moves across the front end of
said work chamber, said work chamber hav-
ing an inlet near the rear end thereof and
an outlet near the front end thereof, and
means for rotating said piston and said abut-
ment at speeds fixed with relation one to the
other. o = .
10. In a mechanism of the character de-

70
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_shaft in the larger portion of said casing -

90
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scribed, a casing, parallel shafts mounted in

. said casing and spaced one from the other,
- 8. .In a mechanism of the character de-’
5. seribed, a casing, parallel shafts mounted in

the end portions of said casing being curved

‘about. the respective shafts on radii of dif-
‘ferent lengths, a substantially cylindrical

member mounted about the axis of the
smaller _portion of said casing and spaced
from the wall thereof to form an elongated
‘work chamber, the lateral walls of said work
chamber being flat and the inner-and outer
walls thereof being curved about the axis of
said shaft, a piston shaped to fit within said
work chamber and connected with caid

shaft, a segmental abutment secured to said :

shaft in the larger portion of said casing
and having its periphery arranged to have
sealing contact with said cylindrical mem-
ber in the smaller portion of said casing and
to close both ends of said work chamber, the
rear end of said abutment and the front
face of said piston being ‘arranged to have
cealing contact one with the other as the
rear end of said abutment moves across the
front end of said work chamber, said “work

110
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chamber having en inlet near the rear end

* thereof and an outlet near the front end

on

10

15

20
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thereof, and means for rotating said piston
and said abutment at speeds fixed with rela-
tion one to the other.

11. In a mechanism of the character de-
seribed, a casing comprising an intermediate
wall having a laterally extending flange, a

rear wall secured to the edge of said flange, .

a spacing member secured to that side of
said intermediate wall opposite said flange
and a front wall secured to said spacing
member, parallel shafts journaled in said
casing, gears connecting said shafts one with
the other, a part mounted in the space be-

tween said intermediate wall and said front

wall about the axis of one of said shafts,
held against rotation with said shaft and
spaced from said spacing member to form
a work chamber, a piston mounted in said
work chamber and connected with said
shaft, an abutment also mounted in the space
between said intermediate wall and said
front wall having a peripheral portion ar-
ranged to close the ends of said work cham-

ber and having a recess to permit said pis-.

ton to pass the same, said abutinent and said
piston having cooperating parts. artangad to

be brought into sealing contact as said piston

approaches the front end of said work cham-
ber, said work chamber having-an inlet near
the rear end thereof, and an outlet near the

- front end thereof.

35
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12. In a mechanism of the character de-
scribed, a casing comprising an intermedi-

ate wall having'a laterally extending flange;.
a rear wall secured to the edge of said

flange, a spacing member secured to that
side of said intermediate wall opposite said
flange and a front wall secured to said spac-
ing member, the several parts of said cas-

-ing having flat surfaces to form tight joints

between the same when said parts are se-
cured one to the other, parallel shafts jour-
naled in said casing, gears connecting said

. shafts one with the other, a part mounted

68

80

in the space between said intermediate wall
and said front wall about the axis of one of
said shafts, held against rotation with said
shaft and spaced from said spacing member
to form a work chamber, a piston mounted
in said work chamber and connected with
said shaft, an abutment also mounted in the
space between said intermediate -wall and
said front wall having a peripheral portion
arranged to close the ends of said work
chamber and having a recess to permit said
piston to pass the same; said abutment and
said piston having cooperating parts ar-
ranged to be brought info sealing contact as
said piston approaches the front end of said

‘work chamber, said work chamber having

an inlet near the rear end thereof, and an
outlet'near the front end thereof. o
13. In 2 mechanism of the character de-
scribed, a casing having a work chamber and
a cylindrical chamber at one side of and
communicating with said work chamber,
said work chamber having an inlet and an
outlet, a single piston mounted in said work
chamber for rotation about an axis arranged
centrally -thereof, an abutment rotatably
mounted in said cylindrical chamber and so
arranged that during a portion of its move-

.ment it will close sald work - chamber in

advance of said piston, said abutment being
recessed to provide clearance for said piston,
and means for rotating said piston and said
abutment.

14. In a mechanism of the character-de-
scribed, a casing having a work .chamber
and a cylindrical chamber at one side of
and communicating with said work cham-
ber, said work chamber having an inlet and
an outlet, a single piston mounted in said

work chamber for rotation -about an axis

arranged centrally thereof, an abutment ro-
tatably mounted in said cylindrical chamber
and so arranged that during a portion of its
movement it will clese said work chamber in
advance of said piston, said abutment being
recessed to provide clearance for said pis-
ton, and having at its rear end a part ar-
ranged to have a sealing contact with the
face of said piston ds said end of said abut-
ment moves across the front end of the work
chamber, and means for rotating said pis-
ton and said abutment. )
15. In a mechanism of the character de-
scribed, a casing having a work chamber in
the form of a partial annulus and having a
cylindrical chamber at one side of and com-
municating with said work chamber, said

70
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work chamber having an inlet and an out- -

let, a single piston mounted {for movement
through said work chamber and acting on
the entire body of fluid contained in said
work chamber in advance of said piston, an
abutment rotatably mounted in said cylin-
drical chamber and arranged to close the
front end of said work chamber during the
movement, of said piston through said work
chamber and having a recess to permit said
piston to pass from the front end of said

‘work chamber to the rear end thereof, said

105
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abutment having at its rear end a part ar- .

ranged to have sealing contact with the face
of said piston as said rear end of said abut-

~ment moves across the front end of said
. work chamber, and means for rotating said

piston in said abutment.

In testimony whereof, I affix my signa-

ture hereto.
" ALFRED W. GARDES.
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