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UNITED STATES PATENT OFFICE.

EDWARD 8. NICHOLAS AND JOSEPIH R.

TURNER, OF GREENVILLE, OHIO.

CENTRIFUGAL FORCE-PUMP.

SPECIFICATION forming part of Letters Patent No. 450,491, dated April 14,1891,
Application filed May 13, 1890, Serial No. 351,683, (No model.) .

To all whom it may concern:
Be it known that we, EDWARD S. NICHOLAS

and JosEPH R. TURNER, of Greenville, in the

county of Darke and State of Ohio, have in-
vented a new and Improved Centrifugal
Iforce-Pump, of which the following isa full,
clear, and exaet description.

The object of the invention is to provide a
new and improved centrifugal force-pump,
which is simple and durable in construction,
very effective in operation, designed to raise
light or heavyliquids, and adapted to be used
for filling tanks, irrigating land, as a domes-
tic pump, for oil-pipe lines, water-works, &e.

The invention consists in certain parts and
details and combinations of the same, as will
be described hereinafter, and then pointed
out in the claims.

Referenceis to be had to the accompanying
drawings, forming a part of this specification,
in which similar letters of reference indicate
corresponding parts in all the figures.

Figure 1 is a sectional side elevation of the

improvement. TFig.2 is asectional plan view
of the cone. TIfig. 3 is a sectional side eleva-

tion of part of the same on the line z z of
Fig.'2. Fig. 41is a sectional plan view of a
modified form of the cone, and Fig. 5 is a see-
tional side elevation of a modified form of
the improvement, _

The improved centrifugal force-pump A is
provided with a casing B, having a center wall
formed in the shape of an inverted cone C,
from the apex of which extends dowuward
the suction-pipe D, provided with a check-
valve E. The central cone C, at its base B,
terminates in an annular curved flange ¢’;
from which extends downward the annular
inner wall C?, provided with an outwardly-
extending flange or base C%. The casing B is
provided with a cover Tt, having the inverted
cone 3 in its center, from which extends, at
the circumference, the downwardly-curved
annular flange G/, terminating in an outer
wall G?, reaching to the base C° and secured
to the latter by suitable means. The casing
B thus formed has an inverted-cone-shaped
space I, from which extends a downwardly-
curved annular space I, leading to the wa-
ter-receptacle H? formed between the inner
and outer walls and the base, as is plainly
shown in Fig. 1. From this water-receptacle
T? leads a discharge-pipe 1.

In the inverted-cone-shaped space H is

mounted to turn an inverted duplex or hollow
cone K, formed of two spaced concaved disks,
and provided in its apex with a downwardly-
extending short neck K’, opening into the
suction-pipe D, so that the water passing to
the latter can pass directly into the interior
of the duplex or hollow cone X. The hollow
or duplex cone is provided at its base with
the curved annular ring K? extending into the
similarly-shaped part 2’ of the casing B,and
the said ecurved ring K®is provided with a
continuous annular outlet K3 discharging
into the water-receptacle 2 'The upper
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conical disk or cover K¢ of the inverted hol- -

low cone K is secured by suitable bolts or
serews to the lower conical disk or main hody,
as is plainly illustrated in I'igs. 2 and 8. The
opening in the hollow cone K decreasesfrom
the center to the continuous opening I3, by
reason of the differencein the angles of the two
disks, said angles being on lines which inter-
sect at the base of the duplex cone, and the
area of the latter is somewhat less than the
cross-section of the suetion-pipe D.

The fastening-serews pass throughthe cover
K* into bosses K5, preferably dmcmcred at or
near the curved part or base of ihe cone.
Between the bosses K9 is left sufficient space
which forms port-holes or orifices, so as to
leave a continuous passage in the cone from
the apex to the circumference of the rim.
Extra enlarged ports may be formed in the
opening K3 to permit impurities—such as
sand and pebbles—to pass tothe outside. In
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case they are used the entire discharge-open-

ing should be slightly larger in area than the
cross-section of the suction-pipe.

Irom the center of the cover K! extends
upward a hub K5 mountedto turninsuitable
bearings G’ formed in the cover G of the eas-
ing B. In the hub I is secured a hollow
shaft L, provided with a fixed bevel gear-wheel
I/, meshing into a gear-wheel N’, secured on
the horizontally-extending shaft N, mounted
to turn in suitable bearings formed on the
cover G of the casing B. The shaft N is pro-

vided with a pulley N) connected with suit-
able machinery, so as to impart a rotary mo-
tion to the said shaft N, which rotary.motion
is transmitted by the gear-wheels N’ and I./
to the shaft L, whereby the hollow cone is
The upper end

rotated within the casing B,
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of the shaft I is adapted to be closed by a
cap I3 which can be removed to permit of
filling or priming the cone, as hereinafter
more fully deseribed.

From the base C® of the casing B3 leads ¢
pipe O, provided with a valve O/, and con-
nected with an air-chamber P, provided near
its top and bottom with valves P’ and P2
From the top of the air-chamber P leads a
pipe Q, opening into the space H’ of the cas-
ing B, the said pipe being provided with a
valve Q" and an air-cock Q?located above the
highest point of the casing B.

As illustrated in Fig. 4, the cone K may be
provided with an interior spiral R, which
commences at the neck K’ and terminates
near the base, so that the iwater passing
throngh the cone travels along the spiral be-
fore it is discharged at the opening K3, as il-
lustrated in Fig. 5. The cone K is solid and
is provided on its under side with a spiral R,
filling the space between the hollow cone K
and the cone C.

The operation is as follows: When the
pump has been set up and the suction-pipe
D extends into the liqnid to be pumped, then
the operator, in order to start the pump, first
removes the cap I.? and then fills thesuction-
pipe D and the cone K with liqguid. A ro-
tary motion is now imparted to the shaft N,
as previously described, so as to revolve the
cone K within the casing 13, whereby the cen-
trifugal force causes the water in the cone K
to discharge through the opening K3, so that

the vacuum produced in the cone K causes |

the water to rise from the water-supply into

which thesuction-pipe D extends. The water |

lifts or opens the check- valve I, passes
through the suction-pipe into the cone K, and
is continuously discharged through the open-
ing K3 of the latter as long as the cone re-
volves. The water is forced from the casing
B through the outlet-pipe T to any desired
place.

It is understood that the quantity of water |

sucked up and discharged by the cone K de-
pends upon thesize of thelatterand the speed
at which it revolves. When the spiral R is
used, as previously mentioned, then the power
of the revolving spiral is added to the cen-
trifugal forceof thecone K. When the rotary
motion of the cone K ceases, the water held
in the cone at the time comes to a state of rest
in the cone and the latter remains filled, so

that the pump is ready to be started again at
any time without a new priming or filling, as |

previously mentioned. It is understood that
the cone K is fitted as close as possible into
the casing B, so that the cone revolves in a
vacuum, whereby the friction is diminished
to a minimum. It will further be seen that
when the water has passed to the base of the
cone K it flows downward by gravity through
the curved annular part X? to be discharged
at the opening K% into the water-chamber H2
Any air which may be between the cone K

-and the cone. C is foreced outward into the
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water-receptacle I whenever the cone K is
set in motion, as the centrifugal force moves
the air in that direction.

The air-pump P isused when high pressure
is desired in the casing B, so as to force the
water from the latter through the pipe to a
long distance or a great height. In order to
do this the valves O’ and Q’ areopened when
the pump is running, so that water from the
casing B can pass through the pipe O into
the chamber P, so as to force the air out of
the latter through the pipe Q into the top of
the casing B, whereby pressure is exerted on
the water contained in the casing. Now by
closing the valves O’ and Q” and opening the
valves P’ and P? the water in the chamber
P will be drained out and the chamber again
filled with air. The valves orfaucets P’ and
P?are then again closed and the valves O’
and Q" are again opened, so that water pass-
ing through the pipe O again into the cham-
ber P forces another quantity of air into the
casing B, so that additional air-pressure is ex-
erted on the body of water in the said casing.
This operation can be repeated until the de-
sired air-pressure is obtained in the casing.

By having the apex of the cone I down-
ward, as previously desecribed, the pump will
always be filled with water ready to be started
whenever desired. By providing the cone K
with the annulardownwardly-extending part
K*® the water has a free discharge from the
said cone, as it flows downward by its gravity
after leaving the base of the cone proper.

Having thus fully deseribed our invention,
we claim as new and desire to secure by Let-
ters Patent—

1. In a centrifugal force-pump, the combi-
nation, with arevolubleinverted duplex cone,
of an inverted-cone -shaped air - chamber,
within which said duplex cone is mounted
close to the inner walls thereof to form a
vacuum within said air-chamber around the
duplex cone by its rotation, substantially as
shown and desecribed.

2, In a centrifugal force-pump, the combi-
nation, with an inverted-cone-shaped air-
chamber, of an inverted duplex cone provided
with a spiral and mounted within said air-
chamber, substantially as shown and de-
scribed.

3. In a ecentrifugal force-pump, a revoluble
inverted duplex cone having two conical
disks and an annular downwardly-curved
flange extending from the base of the upper
conical disk of the duplex cone, and a paral-
lel downwardly-curved flange extending from
the lower conical disk of the duplex cone, the
two flanges formiang an annular ring, sub-
stantially as shown and described.

4. In a centrifugal force-pump, the revolu-
ble inverted cone having a continuous open-
ing from apex to circumference, and an an-
nular downwardly-inclined rim the parts of
which are fastened together at points on the
base or rim of said cone,leaving port-holes or
orifices between the bosses of said fastenings
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450,491 3

carved at an angle conforming to the degree
of obliquity of said cone and the curvature of
its rim, and making a continuous opening

through said port-holes or orifices from the

apex of the cone to the circumference of the
rim, substantially as shown and described.

5. In a centrifugal force-pump,a revoluble
inverted cone having a continuous opening
from apex to circumference of the base, and
anannulardownwardly-curved flange extend-
ing from the base of the cone, and a spiral ar-
ranged within the said cone, substantially as
shown and desecribed.

6. In a centrifugal force-pump, the combi-
nation, with a casing having its centerin the
shape of a hollow inverted cone, and a suc-
tion-pipe extending from the apex of the
cone, of a hollow econe mounted to revolve
within the cone part of the said casing and
provided with a short neck at its apex ar-
ranged in line with the said suction-pipe, sub-
stantially as shown and described.

7. In a centrifugal force-pump, the combi-
nation,with a casing having its centerin the
shape of a hollow inverted cone, and a suc-
tion-pipe extending from the apex of the
cone, of a hollow cone mounted to revolve
within the cone part of the said casing and
provided with a short neck at its apex ar-
ranged in line with the said suction-pipe, and
an annular downwardly-curved hollow part
extending from the base of the said revoluble
cone, substantially as shown and described.

8. In a centrifugal force-pump, the combi-
nation, with a casing having its center in the
shape of a hollow inverted cone, and a sue-
tion-pipe extending from the apex of the
cone, of a hollow cone mounted to revolve
within the cone part of the said casing and
provided with a short neck at its apex ar-
ranged in line with the said suction-pipe, an
annular downwardly-curved hollow part ex-
tending from the base of the said revoluble
cone, and a hollow shaft, secured in the apex
of the said cone and connected with machin-
ery for imparting a rotary motion tothe shaft,
substantially as shown and described.

9. In a centrifugal force-pump,arevoluble
inverted cone having a continuous opening
from apex to circumference of the base, and
ahollow driving-shaft attached to thesaid hol-
low cone at its hub, the opening of the said
hollow shaft entering the said continuous
opening for priming purposes, substantially
as shown and described. ,

10. In acentrifugal force-pump, the combi-
nation, with a hollow inverted cone having a
downwardly-curved annular part, of a casing
in which the said cone is mounted to turn,
and an air-chamber connected with the said
casing to supply the latter with compressed
air, substantially as shown and described.

11. In a centrifugal force-pump, a casing
having its center formed of a hollow inverted
cone, from which extends a downwardly-
curved annular part leading toanannular wa-

ter-chamber, the inner wall of which is verti-
cal and the outer wall slanting, substantially
as shown and described.

12. In acentrifugal force-pump, the combi-
nation, with an inverted rotary hollow duplex
cone, of an annular water-receiver having its
horizontal base area bounded by concentric
circular walls, the outer wall being inclined
downward and outward, an inverted cone in
which the hollow cone rotates connected at
its base with the upper end of said inner
wall,and an annuolar air-chamber opening into
the upper end of the water-receiver and hav-
ing the center of its top lower than its pe-
rimeter, substantially as set forth.

13. In combination with the combined wa-
ter-receiver and air-chamber, an inverted ro-
tary hollow duplex cone formed of two coni-
cal disks which conform in degree of oblig-
uity with the inverted-cone-shaped air-cham-
ber in which said duplex cone is mounted to
form a vacuum by its rotation around the du-
plex cone and to discharge itsliquid through
the compressed air into the annular water-
receiver, substantially as shown and de-
seribed. :

14. In eombination with the combined wa-
ter-receiver and air-chamber, the hollow cone
having a-downwardly-inclined flange extend-
ing over and revolving within the chamber
beyond the acute angle formed by the inte-
rior perpendicular wall and the circumfer-
ence of the cone of the bottom of said cham-
ber,substantiallyasandfor the purposesspeci-
fied.

15. In combination with the hollow cone, a
combined water-receiver and air-chamber, in
the conical space of the top of which the hol-
low cone revolves and the remainder of the
space of which grows gradually broader and
larger as'it descends toward the base of said

chamber,substantially as and for the purposes

specified. )

16. The combination of the water-receiver
and air-chamber having a conical space at
the top and the remainder of its vertical space
a wedge-shaped figure whose base is the base
of said chamber, and the hollow pumping-

cone having a downwardly-inclined rim at

its circumference, hollow driving shaft and
hub, suction-pipe packing, and suction-pipe
having valve, an exterior chamber provided
with suitable regulating-cocks lying between
the horizontal lines of top and base of wa-
ter-receiver and air-chamber and connected
to said air-chamber and water -receiver by
two hollow pipes, one above or on and the
other below the horizontal line of discharge
of the hollow cone, substantially as and for
the purposes specified.

EDWARD S. NICHOLAS.
JOS. R. TURNER.

Witnesses:
RILEY A. STUBBS,
FREDERICK DIETZ.
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