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To all whom +t may concern: |
Beit known that 1, JOEN MORTIMER FINCH,

a citizen of the United States, and a resident

of Minneapolis, in the county of Hennepin and
State of Minnesofa, have inventéd certain new
and useful Improvements in Upright - Shaft
Supports and Step-Relievers, of which the fol-
lowing is a spectiication.

Thle invention relates to UpI‘l“htSh‘lftlnﬂ‘ of
all kinds; and it consists in a plate or disk
conneeted to and revolving with the shaft, and
adapted to be acted upon by water or other
liguid to support the shaft and form a liquid
cashion or bearing, whereby the downward
pressure is removed trom the step, as herein-
after set forth. I attain these objects by the

~use of the mechanism illustrated by the ac-
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companying drawings, in which—

Figure 1 is a sectional elevation of the shaft,
&e., of a water-wheel, showing the manner of
applying the invention thereto; and Fig. 2 is
a plan view of the same, the lower half in seec-
tion on the line 2 # and the upper half in sec-

{ion on the line ¥ ¥ of Fig. 1. Fig. 3 is a sec-

tlonal elevation of a portion of an upright shaft
of the ordinary pattern,showing the variations
necessary to apply my invention thereto.

To relieve the downward pressure on the
step of perpendicular shafting, especially in
turbine water-wheels, 18 the object of my in-
vention.

In earrying out my invention I make use of
a circular disk or plate, A, attached to the

shaft B, so that it will revolve with it. When |

applied to turbine water-wheels this plate is
placed above the casing C of the wheel D, as
shown, while an open-bottomed and closed- tOp-
drum, E 1s attached rigidly to the casing C
by standards a, and 1n the lower part of which
drum the plate A revolves. The edge of the
plate A is provided with a downwardly-pro-

jecting rim, b, 1n which water-packing grooves

are cut, so that the water from the flume will
not leak through into the drum, except in a
small quantity.

G’ ' are pipes leading from the drum E

“downward into the tail-race I, the lower end

~of the pipes opening below the lowest possible
line of the water in the tail-race, so that any

so water that may leak npward into the drum E

will be drawn off, (¢ z, Fig. 1, indicating the

| water-line in the tail-race,) so that no impedi-

ment will exist in the dram I& above the plate
A to prevent the latter being lifted by the
pressure of the water in the flume, and thus
raise the shaft B and remove the pressure from
the step H. Wiugs & upon the upper side
of the plate A will also assist in discharging
the water by driving 1t into the pipes G/, they
being arranged to enter the drumata tangent
as shown in Iig. 2, to facilitate this action.
The pipes G’ will be mmlehwge enough to draw
the water off much faster than it IE“LL{: in;

hence the drum K is certain to be kept free
from water. DBy this arrangement it will be
seen I utilize the ordinary water-supply in the
flame to support the shatft, while in Ifig. 3,
which represents the 1nventlon a,pplled to en
ordinary upright shatt, the drum liisreversed
and secured in any m.;mnel by standards ¢ in
a fixed position, and a supply of water forced
in between it and the plate A by a pipe, G2,
with sufficient pressure to support the shaft
and relieve the step. Bythis means the whole
weight of the shaft and the machineryattached
to it is borne by the liquid cushion.. Very lit-
tle friction occurs between the plate A and the
liquid, as can be readily illustrated by the ease
with which large floating bodies may bemoved
in water; hence an almost frictionless bearing
is obtained for the shaft. Little or no friction
occurs between the plate Aand drum. Ii, asthe
packing need not be water-tight, as the ex-
haust-pipes G’ will carry off the water as fast
asitaccumulates, and the pressure-pipe G? will
replenish any leakage when used as in Fig, 3.

The device may be applied in the shape of a
long drum, with an open top reaching. above
the surface of the water of the flume or an en-
circling reservoir; but I prefer 1t arranged as
Shown.

The ordinary hydrant-pressure of twenty-
five to thirty-five pounds to the square inch,
acting upon the plate A in Fig. 3, is sufticient
to support a shaft carrying six tons of weight
so that no expensive pumping machinery is
necessary.

Valves #n/ n* will be arranged in the pipes Gf
G? to regulate the flow of water.
glycerme, or other non-freezing llqmd may be
used in cold weather. -

What I claim as new ig—

Alcohol,

55

60

70

75

80

90.

y 95

100



20

1. The combination, with an upright shaft |

and its step, of a disk or pla*e connected with
the shaft, so as to turn therewith, and pro-
vided with a peripheral projecting rim having

water-packing grooves therein, a casing or

drum encircling the said disk, so as to leavea
chamber between the surfaces of the drum and
disk, means for supplying a liguid to the disk,
so as to raise theshaft fromitsstep, and means
for withdrawing from the disk the surplus lig-
uid, substantially as set forth.

- 2. A device adapted to be applied to tur-
bine water-wheels and other objects having
upright shafting, for the purpose of relieving

the friction between the shafting and its step,

consisting of a dram or easing, a disk or plate
fitting within said casing or drum, so as to
form a chamber between the two, and adapted
to be secured to an upright shaft, said plate
being provided with a peripheral rim having

water-packing grooves, wings for facilitating

the withdrawal of liquid from- hetween the

251,104

disk and drum, and means for supplying and
withdrawing the liquid to and from the face of
the disk, substantially as and for the purpose
specified.

o. The combination, with an upright shafs
and its step, of a disk or plate connected with
the shaft, so as to turn therewith, a casing or
drum enecircling the said disk, so as to form a
chamber between the drum and disk, means
for supplying a liquid to the plate, so as there-
by to raise the shaft from its step, means for
withdrawing the liquid from the plate, and

wings on the disk for facilitating the with-
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drawal of the liquid therefrom, substantially

as set forth.

In testimony whereof I -have hereunto set
my hand in the presence of two subscribing
witnesses.
| JOHN MORTIMER FINCH,
Witnesses:

C. N. W0O0ODWARD,
Lovuls I'EESER, Sr.
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