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Beitknown that I,George H. lCLLITHHORPE,
2 citizen of the United States,
Port Clinton, in the county of Ottawa a
State of Ohio, have invented certain new a
uselul Implm« ements in Rotary Pumps; and
I do hereby declare the follows g to be a full,
clear, and exact deseription of ' the inventio 1,
such as will enable others sk
to which it appertains to make and use the
same, relerence being had to the accompany-
iy drawi mes, and to the ficures of reference
marked thercon, which form a part ol this
apectiication,

This invention relates particularly to that
class of Totary punips known as “pmpdlm——
pumps”’ in which a rotating wheel having in-
clined blades 1s placed at the lower end of a
cvlinder which is placed 1n the liqud to be
lifted.

The object of the invention is to form an
improved pump of the kind stated having ad-
vantages with respect to construction and
opet ation, as will more fully appear herein-
after.

Further advantages are contained in the
specific construction of the two wheels.

Referring to the accompanying drawings,
Figure 1 1s a side elevation of the pump w ith
the eyl ndrical casing in section. Iig. 2 1s a
perspective view with the wheels separated,
30 as to expose the lower one. Ifigs. 3 and 1
are respectively plan views ol the upper and
lower wheels, and Iig. 5 1S a view showing a
form of application to a curved casing.

Referring specifically to the dmwmﬂ G
indicates a cylindrical casing, at the lower
end of which is placed the upper stationary
wheel 7 and the lower rotating wheel S, the
latter being fast on a shaft 9, which finds its
bearings mn | the upper wheel 7 and 1n a spider
10 at the top of the evlinder. The collar 11
holds the shaft as set 1n desired vertical posi-
tion. The wheel 7 fits and 1s fast within the
cylinder. The movable wheel 8 1s a trifle
smaller to avold friction against the eyvlinder,
and the wheels are separ: ated slurhth*-——-say
one-sixteenth of an inch—to avoid friction-
contact. This separation is conveniently el-
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so fected by a step in the shatt at 12, forming a
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lled in the ut '
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9% preferably four, “inclined in reverse
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der upon which the wheel 7 rests, the
lower wheel being keyed to the larger diame-
ter shightly below the shoulder. The lower
wheel has a pair of spiral blades 8*, and the
upper wheel has a greater number of blades
direc-
tmn to the lower blades. This construction
1s advantageous.  The pair of blades i the
rotary w huul cach of which extends one-half
around the rim, as shown in Fig. 4, take and
support the water well w ithout ahp? and the
several blades of the upper stationary wheel
are of less circumferential extent than the
rim, leaving space therebetween, as shown in
Fig. 3, giving a ¢reater free way for the es-
cape flow of the water.  The lower wheel be-
ing rotated in proper direction, the water
taken thereby acquires a certain whirl in the
same direction,
lltnw force bv contact with the opposmmg
blades 9* of the stationan v wheel. The
wheels run close together, so there 1s no
chance for slip ol w ater therebetween nor for
centrifugal force friction against the sides of
the casing.

In Tlﬂ'. 5 the casing 1s bent, and the shatt
finds ltb upper be*umfr in a box 13, bolted to
the casing.

Throu trh practical experience with various
constructions ol rotary lift -pumps of the
spiral blade or propeller-wheel type I have
found that to economically gain high effi-
ciency—that is, to attain a maximum 1 lifting
capacity with a minimum expenditure of
power—it is necessary to keep surface fric-
tion, slippage, and whirl or rotary movement
of the water at the minimum and to handle
the vertically-moving colummn of water 1n as
compact a stream and with as direct a low
as possible. The vertically-moving column
of water must be maintained as free from
obstructions as possible, so as to keep the
stream, so far as pt)Sblblo, solid and undi-
vided.

shou.

the rotary driving wheel or head m a direc-
tion parallel with the longitudinal axis of the
pump-casing or with the axis of rotation of
sald hwuw—-he ad and that the whirhing or
rotary movement of the water with said head
- be reduced to the minimum to attain the

and this motion o[lectﬁ 2
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maximum forcing or lifting action of said
head on the water. To attain maximum et-
ficiency, the water must pass through the
driving wheel or head, the stationary or
guide wheel or blades, and the pump pipe or
casing with a minimum amount of surface
friction and obstruction and without appre-
ciable slippage by reason of centrifugal force
acting on the water passing through the driv-
mng-head, and the whirling water delivered
from said head must be removed therefrom
as rapidly as 1t is delivered thereby, hence
keeping at the minimum the body of water
under the direct whirling influence of said
driving-head.

My mvention successtully meets the fore-
cgoing requirements in that I combine a pe-
cubar rotary drive head or wheel with pe-
cullar means arranged closely adjacent to

the delivery or discharge end of said wheel

for the purpose of directing the whirling wa-
ter away from sald wheel as rapidly as said

and means being so arranged as to avoid, so
far as possible, changing the direction of
movement of the water while in the wheel
and of the water while passing through said
means. .

My rotary drive-wheel attains a maximum
forcing or lifting power with minimum sur-
face friction and tendency to cause whirling
of the water, because said wheel, while main-
taming ‘1ts maximum forcing efficiency, is

formed with a minimum number of water-

passages of a maximum capacity, hence of-
fering a minimum resistance to the passage
of the water in a solid or compact stream,
because said wheel is incased or formed with
a cylindrical rim, thereby preventing the wa-
ter within the wheel being thrown by cen-
trifugal force against the-wall of the pump-
casing, which would cause slippage and ex-
cessive loss of power, and because the series
of elongated spiral blades, each of the same
pitch or curvature from end to end, approxi-
mately extend completely around the space
withmn the rim and form the water-inlet open-
ings, each between the upper end of one
blade and the lower end of another blade and
of a maximum length from center to rim,
and arranged so that the discharge of water
trom the top or rear ends of the blades will

not intertere with the free passage of water

into said openings.

The guide or stationary wheel arranged
closely above the rotary drive wheel or head
1s an essential element in my combination,
because it serves to direct the whirling water

~delivered ifrom said drive-wheel upwardly

from said drive-wheel and out of the direct
whirling influence of said wheel, and hence
tends to reduce and effectively minimize the
objectionable rotary or whirling movement
of the water above the drive-wheel. It is

hence essential that said guide or stationary |
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wheel be arranged closely adjacent to the
drive-wheel and that the water-passages and
blades of the stationary wheel be so arranged
and proportioned with respect to the driving-
wheel as to cause the stationary wheel to

force the water away from the drive-wheel as
rapidly as the water is delivered thereto by

the drive-wheel. I hence provide the guide

or stationary wheel with a greater number of

blades set at a sharper angle and forming a

oreater number of water-passages than in the
drive-wheel and with the series of bladesin the
stationary wheel extending approximately
completely around the space within the rim

of said wheel. Ifach blade of the guide or

‘stationary wheel 1s of the same pitch or cur-

vature from end to end to avoid, so far as pos-
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sible, changing the direction of movement of

the water while 1n said wheel, and the drive-
wheel blades are also formed to attain the

same end, thereby avoiding the loss of power
and friction which results where the direc-

tion of movement of the water 1s changed.

while i the drive-wheel and while in the
oculde - wheel. I prefer to provide the guide-
wheel with the rim closely adjacent to the rim
of the drive-wheel to keep the whirling water
from the surface of the pump-casing and
completely under the influence of the blades
92, Said guide-blades increase the efficiency

of the drive-wheel by reducing the whirling or

rotary motion of the water with said wheel.
The forcing efficiency of the drive-wheel de-
creases as the division of the water therein in-
creases and as the speed and quantity of wa-
ter whirling therewith increases. -

In the specific example illustrated I have
shown the drive-wheel in its most simple
form, comprising only two blades, each ex-
tending one-half around the wheel,and 1 have
shown the guide or stationary wheel with
twice the number of blades, each extending
one-quarter around the wheel and set at a

sharper angle or witha greater pitch than in

the drive-wheel, thereby forming the guide-
wheel with twice thenumber of outlets than in
the drive-wheel. I have found that this two-
blade drive-wheel, having blades of the proper
length and piteh, attains a high efficiency
with 2 minimum friction; but I do not wish
to limit my invention strictly to a two-blade
drive-wheel and a four-blade guide-wheel,
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particularly in wheels of large diameter; but

I find it essential that the drive-wheel have
as few blades as possible to attain the maxi-
mum forcing power and that the guide-wheel
have as small a number of blades as possible
to perform the function desired, yet that the
ocuide-wheel have a greater number of blades
than the drive-wheel.

What 1 claim as new, and desire to secure
by Letters Patent, is—

1. In a rotary pump, of the character, sub-
stantially as described, the combination of a

120
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pump-casing, a rotary drive-wheel arranged 130
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therein, means for rotating the same, said
wheel comprising a rim and spiral blades ex-
tending from the center of the wheel to the
rim, and each of the same pitch from end to
end and forming the inlet-openings from cen-
ter to rim between the ends of said blades,
and a series of inclined stationary blades ap-
proximately extending completely around
the space within said C‘lban‘_&ﬂd arranged

closely adjacent to the delwen end of said

wheel, to deflect from said wheel the whirl-
ng w ater delivered ther eby, sald stationary
blades being greater in number than and in-
clined 1 an oppomte direction to and at a
different angle from the blades of said wheel,
and tomulw the water-outlets between then
wcewmw and deliv ery ends.

. In cmnbumtmn In a rotary pump, a
pump casing, a Iotarv drive-wheel therein
comprising a rim and several similar spiral
blades extending from the wheel center to
said rim  and appm\mmtelv completely
around the space within the rim and formimng
the water-inlets between the ends of said
blades and from the center to the rim of said
wheel, each blade being of approximately
the same pitch from its receiving to its dis-
charge end, a stationary wheel arranged
clmely a(l]acent to the deliver y end of said
drive-wheel and comprising a rim and & se-
ries of melined blades extﬂndmtr from the
center to the rim of said wheel and forming a
number of water-passages between the ends

3

of said blades, said stationary blades being
oreater 1n number than the blades of said
drive-wheel and inclined in an opposite di-
rection therefrom to defl
wheel the water delivered thereby, each sta-

| tionary blade being of the same pitch from

end to end, and a drive-shaft for the drive-
wheel passing through the center of said sta—
tionary wheel, bubst.:mtmlly as described.

3. In a Iotaly pump, in combination, a
pump casing, a rotary drive-wheel themm
means for rotating said wheel, and a station-

ary wheel zumn%d closely Ld]acent to the

delivery end of said drive-wheel to deflect
therefrom the whirling water delivered
thereby, said wheels comprising rims and 1n-
clined blades extending from the centers to
the rims of the wheels and approximately
completely around the spaces within said
rims and forming the water-passages be-
tween the receiving and delivery ends of the
blades, the blades of the drive-wheel extend-
Ing, e 1(311 approximately one-half around the
W heel, and the blades of the stationar v wheel
extending each, approximately, one-quarter
around the w heel substantially as described.

In testimony w ‘hereof 1 afflix my stgnature
I presence of two witnesses.

GEORGE H. ELLITHORPE.

xV'itu_esses .
RueL H CRANFOR'DJ
Gro. A. TrRUE.
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