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JACOB BAKER, OF GREENVILLE, OHIO.
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SPECIFICATION forming part of Letters Patent No, 405,294, dated June 18, 1889.

Application filed July 24, 1888, Serial No. 280,938,

To all whony it may concern:

Be it known that I, JACOB BAKER, a citi-
zen of the United States, residing at Green-
ville, in the county of Darke and State of
Ohio, have invented a certain new and useful

JImprovement in Centrifugal Force-Pumps, of

which the following is a full, clear, and exact
deseription, reference being had to the accom-
panying drawings, forming part of this speci-
fication.

The various features of my invention and |

the advantages resulting from their use con-
jointly or otherwise will be apparent from the
following description.

In the accompanying drawings, forming
part of this specification, Figure 1 is a side
elevation showing the pump placed within
the well. Fig. 2 is a vertical section of the
pump standing above the well. ¥ig. 3 is a
view in section showing a modification of the
driving mechanism. Fig. 4 1is a plan view of
the air and water compressing chamber.
Tigs. 5, 6,7, and 8 are details of the hollow
wheel

The same letters are used to indicate identi-
cal parts in all the figures.

One of the principal features of my inven-
tion consists substantially of a hollow tube or
suction-pipe A and a hollow wheel or disk B,
which latter is firmly connected to said hol-
low tube and communicates therewith. This

hollow wheel or disk B is made to turn -with-

great rapidity, so as to properly develop cen-
trifugal force near the top of and within the
combined water-receiver and air-compressing
chamber C.- This combined air-receiver and
air-compressing chamber” C is suitably sup-
ported by any desirable means. In the pres-

- ent instance it is supported on four uprights
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S 8 88, said chamber C being provided with

projections or flanges C’, respectively resting
upon or-secured to respective supports S.

In the event of its being desired to suspend
the pumap in the well, as in & ease where ibis
desirable to place the pump where it will not
freeze in the winter, a convenient mode of
suppor ting the same consists of the uprights
SSSS, (see Fig. 3,) fixed to the curb of the
well T by means of bolts or screws or angle-
iron bolted to the side of the support and
also to the curb. The flanges C’ on the base
of the chamber C are bolted or otherwise fast-

(No model.)

ened to the uprights 8. The base of the

chamber preferably consists of a plate,as C? .

bolted or otherwise secured to an annular rim
or flange C"of the chamber C, the union be-
tween the said base and the portion of the
chamber being water and air tight. The
chamber is provided at or in its lower portion
with an exit-conduit E, and this conduit is
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preferably cast in or fmmed w1th the piece -

(?, as shown in Tigs. 2 and 3.

The hollow pumping-wheel B consists, es-
sentially, of thebottom band a top ¥/, suitably
connected together at their outer edo es. Pref-
erably the floor band the roof b’ of the chamber
B3 are parallel to one another.
edges there is present an upright perpendicu-
lar wall % which extends from the floor to the
roof b’. . The preferred mode of forming and
uniting the floor b and the roof b’ of wheel is
as follows, viz: The floor b is made of sheet
metal and the upright perpendicular wall b*
is made by turning up the outer edge of the
floor b to the point where it will meet the
roof b’, which latter is located at a suitable
distance above the floor b. - The roof b’ is then
united to the wall b* by soldering or other
suitable means. 'Thishollow pumpmcr—wheel
B is necessarily subjected while in operation
to a very great degree of external pressure.
This pressure is caused by a partial vacuum
of the water within this wheel rushing to-
ward the periphery of the wheel as the latter
is revolving; secondly, from the pressure of
air in the air-chamber C exterior to and upon
the top and bottom as well as the edges of this
revolving wheel. In order to prevent a col-
lapse of the pumping-wheel from such press-
ure, I provide the wheel interiorly with the
braces, which duly prevent the roof b and the
floor ¥’ from approaching each other. The
preferred description of brace for this pur-
pose ig shown in Fig. 5 and 7. It consists of
four radial arms or pmtltlonb T U U, cast
or otherwise fixed to the hub W. (Shown in
Figs. 5 and 7.) Each of these radial arms is
preferably provided at its outer end with an
eye, V’, through which eyes pass the bolts
that secure together the top and bottom pieces
of the wheel B, and also hold these radial
arms in fixed positions within the chamber of
the wheel B. These radial arms preferably
do not extend quite to the outer edge of the
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chamber of the wheel, thereby leaving spaces
between the outer edge of the chamber and
the ends of the radial arms U, through which

the water can pass around from one compart-

ment or division of the chamber formed by

the radial arms to another compartment
thereof in the event of any one of the exit-
orifices (hereinbefore described) of said cham-
ber becoming clogged up by any foreign sub-
stances. These radial arms serve to compel
the water within the revolving wheel to re-
volve with the same velocity as the wheel it-
self, and also by centrifugal foree eject the
water within said wheel out of the discharg-
ing-orifices 0% located in the roof or top 0’ of
said wheel, and thus tend to create a vacuum
within the pumping-wheel when the upperend
of thesuction-pipe Aisscrewedintoitorother-
wise secured. The hub W of the radial arms
projects through a close-fitting opening in the
bottom of the floor b of the wheel. A nut X,
serewed onto the exterior of the hub W, pro-
vided with a suitable packing of white lead,
leather, rubber, or the like, is present between
the upper edge of the nut and the floor or
bottom of the pumping-wheel.
ing screwed- up tightly against said bottom,
centrally secures these radial arms fixedly to
the hollow pumping-wheel and secures the

radial arms fast to the Dbottom piece of the
hollow wheel. The outer wall b? of the pump-

Aing-wheel is at its upper edge extended to
form or provided with an inwardly-inclined
flange b*, so shaped that its inner and upper
portion is above the openings 0° in the top of
the wheel through which the water is dis-
charged. This arrangement insures that
when the pump is in motion a quantity of
water shall be held by the said flange, pro-
pelled against its under surface by centrifu-
gal force, covering the exit-holes 0% and thus
preventing the possibility of an ingress of
any air to destroy the vacuum within the
wheel.

The air-chamber and the combined water-
receiver C is preferably provided in its
lower portion with an exit-tube G, provided
with a stop G’. The purpose of this tube is
to enable the water in said chamber to be
withdrawn when desired to rearrange or
change any of the stand-pipes connected to
the chamber or to otherwise repair the latter.
There is also present in the air-chamber C a
tube T, provided with stop-cock F’, and this
tube forms the communiecation between the
outer air and the air-space of the chamber C,
and serves also as a convenient opening
through which to prime the pump. This
pl'iming—tube It is preferably located at
point perpendicularly within one edge of the
inelined rim 0¥, so that when the chamber is
first put in the well it can Dbe conveniently
primed through this tube, and then the stop-
cock turned to prevent an escape of the air
from the chamber C when used as a force-
pump. This tube I ean also be used to ve-

lieve the air-chamber C of the compressed air

The nut X, be--

405,294

when the stand-pipes are used and which
mightdemand repairor readjustment, thus al-
lowing the water to sink down out of them.
‘When the pump is suspended below theplat-
form, as in Figs. 1 and 3, this tube F is pref-
erably lengthened, as shown, and used in the
same manner as heretofore deseribed.

The water is retained in the hollow pump-
ing-wheel and the suection-pipe by means of
the valve I, which I have shown as situated
at the lower end of the suction-tube A, al-
though its location may be varied.

The upper end of the suction-pipe A is se-
cured to the bottom of the wheel B, prefera-
bly as shown—viz., the end of the suction-
pipe is screwed into the hub W, the latter
having an orifice through it, as shown, the
upper end of this orifice being preferably
flared, so as to allow of the more free and rapid
passage of the water laterally from the exit
end of the suction-pipe toward the periphery
of the wheel B. The lower end of the suc-
tion-pipe is located in the well, cistern, or res-
ervoir or other supply of water or other liquid
to be pumped, and is provided with a suit-
able valve, as H I, which latter allows the
water to enter the suction-pipe and prevents
the liquid from flowing back out of said pipe
into the cistern, &ec., when the pump is
stopped.

The suction-pipe is preferably divided, so
as to allow thelower portion ¢’ to remain sta-
tionary while the upper part a rotates with
the hollow pumping-wheel. The lower por-
tion of the pipe A is usually quite long and
heavy, and rotation of it would be difficult
and add unnecessarily to the labor of oper-
ating the pump. Furthermore, the rotation
of the valve H I would often damage the lat-
ter, as in rotating the pipe A the valve would
impinge or be liable to strike against the
sides or bottom of the well or reservoir on
which it is located. This division of thesuc-
tion-pipe A enables the pump to beused ata
distance from the well, for the reason that a
hose or bent tube may at one end be connected
to the upper end of the stationary part a’ of
the pipe A and at the other end communicate
with the lower end of thepart a of said pipe
A. This division and arrangement of pipe
A become of special importance when this
pump is used on steam fire-engines to enable
it to be used in connecting the pump with a
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cistern from either side of the fire-engine. -

This division also becomes of importance
when the pump is used in water-works at a
distance to one side of the water-supply.
Any suitable packing-box for connecting
the part a of the pipe A tothe stationary parb
a’, or to some intervening tube connecting
said parts ¢ and ¢’ may be employed. A good
form of packing device consists substantially
as follows: The annular sleeve or ring n? is
supported by a hanger connected to the base
of the chamber Cor to other supports. Into
this hanger is screwed the flanged sleeve »’,
between whose upper end and the part ¢ of

125

130




o

5

20

25

30

35

40

45

50

55

6o

05

405,294

the suction-pipe A is a space for packing.

An annular sleeve n® embraces and is screwed

over the sleeve n’ and compresses the pack-
ing against the suction-pipe a. The lower
portion a’ of the suction-pipe is secrewed into
the lower end of the annular ring n%. This
device allows the upper portion a of the suc-
tion-pipe to turn freely in the packing-box.

The hollow pumping-wheel B may be ro-
tated by any suitable device and by any de-
sired power. When the power is applied be-
low the wheel B, it may be applied as shown
in Figs. 1and 2, the operating-shaft K rotat-
ing a gear-wheel L, engaging a pinion fixed
by a set-serew or other fastenmo on the suc-
tion-pipe @. One end of the shaft K in the
present instance is journaled in a support S
and the other in the side of the sleeve n? or
the hanger supporting the latter.

In Fig. 3 one mode of applying the power
above the pumping-wheel B and allowing the
pump to be inthe well is shown, and consists
as follows: The lower end of a tube or sleeve
¢ is screwed into the top of the air-chamber
C and extends up through the well-curbing
and above the latter a short distance. With-
in this sleeve is a shaft f freely and loosely
rotating, the lower end of this shaft being
fixed in and to the wheel B, or a hub fixed
thereon, as shown more fully in Fig. 8. This
shaft passes up through a packing fixed to
the tube e and located above the curbing for
enabling the shaft and packing to be easily
and conveniently readjusted without going
into the well. The shaft carries at its upper
end the pinion M, operated by the gear L,
fixed on the power-shaft K. This power-shaft
XX, wherever located, may be operated by a
pulley or crank driven by steam or a wind-
mill or other power inlieu of the hand—wheel
or crank J.

The mode of operation in general is as fol-
lows: The pumping-wheel B is rapidly ro-
tated. The water passes out of the chamber
B’ up through orifices b% and thenece over the
flange 0* of the wheel, and is thrown tangen-
tmlly against the smles of the chamber C, and
by gravitation is brought down to the bottom
of the chamber and ﬁlls the discharge-pipe.
After this no air can pass out. Where the
discharge is not a perfectly free one, as where
the delivery-nozzle is of a less diamefer than
the rest of the delivery- pipe, or where the
water is elevated in the stand-pipe to a point
above the pump, the water rises in the cham-
ber C and compresses the air in said cham-
ber. The water from the pump takes the di-
rection shown by the arrows. As the water

is thrown out of the outer side of the wheel
B, its place is supplied by a fresh.supply
drawn upward through the suction-pipe A by
the partial vacuum “ereated in the wheel I3
near the upperend of the suction-pipe by the
water being thrown out therefrom, and when
the speed of rotation of the wheel B is slack-

ened, so that it no longer discharges water to
the delivery-pipe, the valve at the lower end
of the suction-pipe closes and retains the wa-
ter in the pipe and wheel B as priming for
againstarting the pump. In the event of pos-
sible leakage through the said valve from any
cauge the pump can be easily and quickly re-
primed with water through tube F aforesaid.
A cock or valve of suitable construection islo-
cated at h (see Fig.1) in thelower part of the
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delivery-pipe E, and is operated by a rod I,

for letting the water out of the vertical ex-
tension (or stand-pipe) of the delivery-pipe
and out of the air-chamber C, to prevent the
freezing of the water in said pipes and cham-
ber. ChamberE?isatank for receiving water
from the pump. When desired, the upper
end E’ of the delivery-pipe may be unscrewed
and a hose or other pipe may be connected by
an elbow or collar, so as to utilize the pump
in foreing water to the garden or lawn or any
other desn ed point.

In Fig. 1 the pump isshown as operated by
a hand- Wheel J, having its shaft journaled in
a suitable support-, as upright S,and a sprock-
et-wheel J?, fixed on- shaft X, journaled in
hanger S’ and in the sleeve n? and an endless
chain J’, connecting and engaging said wheels
J and J®. When the well is deeper and a

greater speed of rotation is required fo raise ¢

the water, a smaller sprocket-wheel is to be
substituted for wheel J? This will cause the
pumping-wheel B to be more rapidly rotated
and the water to be more forcibly raised. A
convenient device for preventing the suction-
pipe A from slipping down through the base
of the chamber C consists of an annular rim
or collar C?, embracing said suction-pipe and
fastened to said pipe by means of a set-screw.
This collar C® rotates with the suetion-pipe
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and rests upon the inner surface of the bot- .
tom of chamber C. Italso performs the func- -

tion of a packing, preventing: the escape of
water from the chamber C through the open-
ing in the bottom of said chamber, through
which pipe A passes. This collarislabricated
by water in the chamber, and as it wears it
makes a more complete water-tight joint.
The advantages incident to a pump con-
structed as described are in greatly reduced
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friction,since the water in the pumping-wheel .

has practically the entire unobstructed inte-
rior chamber B’ of the wheel through which
to travel, instead of through more or less con-
tracted passages in hollow arms, as has here-
tofore been common. Besides, my wheel is
entirely above the water and rotates in the
air, which, even though much compressed, of-
fers little resistance to the movements of the
wheel ag compared with the resistance which
would be offered by water.

‘While the various features of my 1nvent10n
are preferably employed together, one or more
of said features may be used Without the re-
mainder, and in so far as applicable one or
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more of said features may be used in connec-
tion with centrifugal forece-pumps other than
the one herein specifically described.

‘What I claim ag new, and desire to secure
by Letters Patent, is—

Ina centrlfugal force-pump, the pump-
ing-\vheel having the compartment or cham-
ber B’ and the orifices b* and the inwardly-
inelined flange 0% substantially as and for the
pm poses specified.

2. In a eentrifugal force-pump, the pumyp-
ing- wheel having the compartment or cham-
ber ’and the radial partitions or arms, the
chmnber B’ having the orifices 1® and the
flange b, substantially as and for the purposes
speuﬁed

3. In a centrifugal force- -pump, the pump-
ing-wheel having the chamber B’ and the ra-
dial partitions or arms, the arms extending
not quite to the outer wall of said chamber,
substantially as and for the purposes speci-
fied.

4. In a centrifugal pump, the combination
of the hollow pumping-wheel, a central hub
projecting through one wall thereof, the ra-
dial arms or partitions located in the cham-
ber of the wheel and fixed to the said hub,
and the tightening-nut engaging with the pro-
jecting poztmn of the hub whereby the said
radial arms are secured in the wheel, substan-
tially as described.

5. In combination with the pumping-wheel
having an inwardly-inclined rim or flange, the

chamber C, in which is mounted the pump-
ing-wheel, provided with the priming-pipe F
and its regulating-cock, the priming-pipe be-
ing located in the chamber C at a point within
the circumference of the inner edge of said
inclined rim, substantially as and for the pur-
poses specified.

6. The combination of the hollow pumping-
wheel, the radial arms mounted within the
chamber of the wheel, the hub W, to which
the arms are fixed, having the flared upper
end opening into the pumping-wheel, and the
tightening-nut X, engaging with the said hub,
substantially as desecribed.

7. The combination of the pumping-wheel
and the radial arms and partitions having
hub W and tightening-nut X, and the suec-
tion-pipe A, screwed into the hub W, substan-
tially as and for the purposes specified.

8. The combination of chamber C, provided
with the delivery-pipe E, and the hollow wheel
B,having compartment 3/, radial arms, orifices
0%, inclined rim &%, and suction-pipe A, sub-
stantially as and for the purposes specified.

9. The combination of chamber C and hol-
Iow wheel B, having compartments B’, radial
arms U? inclined rim 4, suetion-pipe «, pack-
ing, and suction-pipe «’, having valve, sub-
stantially as and for the purposes specified.

JACOB BAKER.

Witnesses:

A. I1. BRANDOK,
J. 1I. Curris.
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