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UNITED STATES PATENT OFFICE.

WILLIAM S. SHARPNECK, OF CHICAGO, ILLINOIS, ASSIGNOR TO EVERETT
W. BROOKS, OF CHICAGO, ILLINOIS.
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APRECIFICATION forming part of Letters Patent No. 725,784, dated April 21, 1908.
Anplication filed Sept_ember 25, 1901, Serial No. 76,525, (No model.)

To all whom it may concern: |

Beitknownthat I, WILLIAM S. SHARPNECK,

a resident of Chicago, in the county of Cook
and State of Illinois, have invented certain
new and useful Improvements in Rotary
Pumps, of which the following is a specifica-
tion. | |

This invention relates to im provemenns in.

rotary pumps, and refers more specifically to

improvements in pumps of the centrifugal
variety and of that type in which a hollow

shell-like piston provided internally with pal-

lets or bladesis rotated and operates to pump.

the liquid by the combined centrifugal action

imparted thereto and the impelling action

imparted by the shape of the blades.

The object of the present invention is to.

provide a construction in which the pallets

or blades of the rotary piston are so shaped

a8 to act in eonjunction with the surrounding

casing to impart a positive propelling move- |

ment to the liquid, while at the same time 1m-

parting the rotary or whirling motion which

results in generating centrifugal force; to
provide in a piston having the above charac-

teristics a piston-shell so constructed and ar-

ranged as to induce a more effective exhaust-

ing or sucking action; to provide in a rotary

piston having substantially closed sides re-

stricted outlets or discharge-ports leading

therefrom, a peculiar form of outlet which

also contributes to the efficiency of the ex-

hausting action, and, in general, to provide

a simple and improved construction of the
character referred to. |

To the above ends the invention ctmsist_s'

in the matters hereinafter described, and

‘more particularly pointed outin theappended
claims, and the same will be readily under-

stood from the following description, refer-

ence being had to the accompanying draw-

ings, in which— N
Figure 1 is an ‘axial sectional view of &

pump-head and connected parts embodying

a preferred form of myinvention, and Fig. 2
is a transverse vertical sectional view taken
on line 2 2 of Fig. 1 and looking in the di-
rection of the arrows.

Referring to the said drawings, 1 desig-

nates as a whole the pump-casting, which is |

shown in the present instance as internally

‘end of the discharge-pipe 13.
| derstood that the direction in which the

1 _c,ylindrié and composed of two disk-like end

castings 2 and 3, respectively, between which
is interposed and secured a cylindric shell or

casting 4, the peripheries of the end castings

2 and 3 and the end margin of the cylindrie
shell being united by means of bolts o, ex-
tended through outturned flange portions 6
upon the shell member and through corre-

sponding parts of the peripheries of the end

castings, as shown clearly in the drawings.
The end casting 2 is provided with an inte-

‘gral axially-disposed tubular extension 7,

which forms the inlet-aperture S of the pump,
the outer end of this extension being inter-
nally threaded, as indicated at 9, to receive
the end of the suction-pipe 10, which leads
to any suitable source of supply. The end
member or casting 3 is also provided with an
axially-disposed extension 11,which is axially
bored, as indicated at 12, and forms a jour-
nal bearing and support for the actnating-
shaft 13, upon the inner end of which 1is
mounted the piston, (designated as a whole
14.) TUpon the outer end of said shaft may be
conveniently mounted a drive-pulley 15, by

means of which the pump is actuated.

The cylindric shell member 4 is provided

‘at a point intermediate its axial length and

at one side thereof with a radially-extending

‘tubular extension 16, which forms the outlet

17 of the pump-body, this extension being
also internally threaded at 17’ to receive the
It will be un-

pump is arranged to discharge, whether up-
wardly, downwardly, or to either side, is 1m-
material, and for that matter the pump itself
may bearranged either horizontally,asshown,
or in any other position, as found convenient
or desirable. |

Describing now more specifically the con-
struction of the piston,this member consists of
a generallycylindricshellor bodyhaving disk-
like end walls 19 and 20, cylindric side walls
21, and a diaphragm, (designated as a whole
22,) extending the full length of the interior
of the shell and serving to completely parti-
tion theinteriorof the latter. The diaphragm
22 constitutes, in effect, a pair of pallet blades
or vanes, the corresponding parts of which
are diametrically opposite each other, the dia-
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phragm being to this end arranged to divide | 13 in such manner as to support the piston

the interior of the shell diametrically. In
order to secure a propelling action upon the

“liquid, said diaphragm is twisted on the di-
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rection of its length or made in the form of a
longitudinally-extending spiral or helix. The
end wall 19 of the piston-head is provided
with an axially-disposed port or opening 23,
desirably of a size substantially equal to the
inlet-passage 8 of the pump-casing, and in
order to further enhance action of the dia-
phragm both in imparting a rotary motion to
the liquid and in impelling it forwardly said
diaphragm is provided with an extension or
continuation 24, which extends a short dis-

tance into the inlet-passage 8, it being under- |

stood that this extension is a smwooth or un-
interrupted continuation of the adjacent end
margins of the diaphragm proper and formed
in continuation of the curve of the latter.
25 and 26 designate the outlet or discharge
ports of the piston, which outlets are made in
the form of slot-like passages extending the
full length of the piston-hody and respec-
tively located coincident with the advance
side of the lateral edge of each blade con-
sidered with reference to the direction of rota-
tion of the piston. Kxcept for the discharge-
ports 25 and 26 the evlindric side walls of the

piston are imperforate, so that the only out-

let for the liquid is through said ports, and
for the same reason ingress of air, which
would tend to flow into the piston under the
exhausting action of the latter, is prevented
except through said ports. Obviously the
more perfect the vacuum may be maintained
within the piston-shell the more effective will
be its exhausting and pumping action, and
the outlet-ports 25 and 26 are therefore made
of such restricted size as will barely permit
the escape of the liquid with sufficient free-
dom.

Inasmuch as the piston is continually dis-
charging at all parts of its revolution, the cy-
lindric interior of the pump-casing is made
of somewhat greater diameter than the exte-
rior of the piston, so as to provide an annular
surrounding space 27, through which the lig-
uid may flow to the outlet-port 18. In order
to facilitate the flow of the liquid around the
interior of the casing and to the discharge-
outlet and at the'same time prevent the back-

flow of air through said annular space to the

outlet-ports of the piston, I provide at the

advance edge of each outlet port or slot an

outturned extension or lip 28, the outer edge
of which approaches as closely to the interior
of the casing as is consistent with freedom of
movement of the piston, as indicated at 29.
Desirably and as shown herein these lips are
inclined outwardly and rearwardly or ap-
proximately in direction in which the liquid
is discharged in the interior of the piston.
The end wall or member 20 of the piston-
shell is provided with an inwardly-extending
hollow boss or socket 30, with which is rigidly

engaged the inner end of the actuating-shaft

entirely free from the interior of the casing,
so that it rotates with the utmost freedom
therein. - o
T'he operation of the pump has probably
been made clear in the description of its con-
struction, but may be perfectly described as
follows: The piston being rapidly rotated in
the direction of the arrow shown in Fig. 2, or,
in other words, in such direction as to cause
its spiral diaphragm to tend to draw the liq-
uid in through the axial inlet 8, the liquid
receives a whirling motion, which causes it to
flow radially outwardly through the ports of
the piston and through the discharge-passage
18 of the pummp Assoonastheliquid enters
the piston the effect of the spirally-shaped
blades acting thereon tends to impel it longi-
tuadinally inwardly, while it is also moving ra-
dially under the centrifugal force, and a sub-
stantial part of the liquid will thus be drawn
inwardly- practically the full length of the
piston and will be discharged throngh those
ends of the ports remote from the axial inlet.
Obviously this drawing-in action will result
in distributing the discharge of the liquid

more uniformly throughouat the length of the

piston than would be the case were suction
alone depended upon for drawing the liquid
in, so that the pumping efficiency of the pis-
ton i1s very substantially increased. Further-
more, the inclined or spirally-shaped blades
act to expel the liquid positively independ-
ently of the centrifugal action, so that the
pump proves muach more effective as a force-

it pump for pumping water against high pres-

suare than would be the case were the dia-
phragm or blades straight or in the form of
longitudinally-extending plane surfaces.

The provision of the lips 28 is in itself a
feature of importance in facilitating the dis-
charge of the liquid from the pump-head, and
it 18 to be noted in this connection that this
feature is not necessarily combined with the
spiral blades or pallets, but would be corre-
spondingly effective if employed with a pis-
ton having straight blades and similar ports.

While I have herein shown what I deem to
be the preferred embodiment of the inven-
tion, yet it will be understood that the details
thereof may be modified without departing
from the invention, and I do not, therefore,
limit myself to the details shown, except to
such extent as they are made the subject of
specific claims. | '

I claim as my invention—

1. In a centrifugal pump, the combination
with a suitable pump-casing of a hollow ro-
tary piston provided internally with one or
more pallet-blades having helically-curved
impelling -surfaces, an inlet for admitting
liguid to the axial portion of said piston, und

i one or more outlet-openings atthe periphery

thereof.

2. In a centrifugal pump, the combination
with the pump-easing, of a hollow rotary pis-
ton of generally cylindric form and arranged
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“to-rotate upon its longitudinal axis, a parti-

tioning-diaphragm dividing the interiorof the
piston longitudinally and helically curved in-
termediate its ends, an axially-located inlet
communicating with the interior of said cyl-
inder at both sides of the diaphragm and re-
stricted outlets formed through the ¢ylindric
side wall of the cylinder. "

3. In acentrifugal pump, the combination

with the pump-casing, of a hollow rotary pis-

ton of generally cylindric form and arranged
to rotate upon its longitudinal axis, a parti-

tioning-diaphragm dividing theinterior of the
piston longitudinally and helically curved in-
termediate its ends, an axially-located inlet
communicating with the interior of said ¢yl-
inder at both sides of the diaphragm and re-
striected outlets formed through the cylindric
side wall of the cyvlinder at points coincident

with the juncture of the diaphragm with the

side walls of the piston, and at the advance
sides of the respective lateral edges of said
diaphragm. |

4, In a centrifngal pump, the combination
with the pump-casing, of a hollow rotary pis-
ton of generally eylindric form and arranged
to rotate npon its longitudinal axis, a parti-
tioning-diaphragm dividing the interior of the
piston longitudinally and helically eurved in-
termmediate its ends, an axially-located inlet
communicating with the interior of said cyl-
inder at both sides of the diaphragm and re-
stricted outlets formed through the cylindric
side wall of the eylinder at points coincident
with the juncture of the diaphragm with the
side walls of the piston, and at the advance
sides of the respective lateral edges of said
diaphragm, said openings being in the form
of continuous elongated slots extending

40 throughsubstantially thelength of the piston.

5. In a centrifugal pump the combination |

' with the pump-casing, of a hollow rotary pis-

ton of circular form in eross-section, a parti-
tioning - diaphragm dividing the interior of

said piston longitudinally or in the direction

of its axis of rotation and helically curved
throughout its length, an axially-located tu-

bular inlet for admitting liquid to the end of

said piston, an extension of said diaphragm

extending beyond the end of the piston into

said tubular inlet and restricted outlets
formed through the side wall of the cylinder
at the juncture of the side margins of the dia-
phragm with said side wall, substantially as
described. - | -

6. Ina centrifugal pump, the combination
with a hollow rotary piston having peripheral
outlets, a casing inclosing said piston of larger
internal diameter than the exterior of the pis-
ton and forming therewith an annular inter-
veningspace, and a lip-like projection extend-
ing longitudinally of the periphery of the pis-

ton and obliquely with reference to the axis

of rotation thereof, and projecting radially

outwardly beyond the periphery of the pis-
ton, as and for the purposes set forth.

7. In acentrifugal pump, the combination

with a hollow rotary piston having elongated,

obliquely-disposed peripheral outlets, a cas-
ing inclosing said piston of larger internal
diameter than the exterior of the piston and
forming therewith an annular intervening

space, and a lip-like projection arranged to

extend along the margin of each of said out-
let-ports at the advance sides thereot consid-
ered relatively to the direction of the rotation
of the piston, substantially as described.

WILLIAM S. SHARPNECK.

Witnesses: - - |
FREDERICK C. GOODWIN,
ALBERT H. GRAVES.
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