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To all whomw it maz Y CONLCeTTL:

Be it known that I, SAMURL GOLDELN, of the

city of Buffalo,in the county of KErie and State

of New York, hf:we invented new and useful

5 Improvemen’cs In Water-Motors, of which the

following is a specification.
- T'his 111?011‘[1011 relates to a \mter-motor
which is more particularly designed for use
in the vicinity of water-falls of eonmdemble

10 height.

The object of my invention is to construct
a water-motor in which a current is utilized,

which 1is created in a flume, which is but-

shn*ht]y depressed below the 1eve1 of the wa-
15 ter in the river or other water-course from
which theé water is supplied, so that the wa-
ter-motor ecan be located upon the bank or
land at the top of the falls in close proximity
to the machinery which is driven by the mo-
20 tor, instead of at the foot of the falls, where
1t Would be more or less remote from. the
driven machinery.
1o this end my 111ven‘uon involves the use
ot an air-tight lume, through which the wa-
25 ter 1s forced by the pressure of the atmos-
phere, thereby creating a current through
‘the flume, which drives the water-wheels ar-
ranged in the same.

M y invention consists of the 1111pwvements |

30 which will be hereinafter fully set forth, and
| pointed out in the elaims.

In the accompanying drawings, COIlbl&tlll“
of two sheets, Figure 1 18 a 10]10’1L11c111131 sec-
tional elevation of mylmproved lume. Figs.

35 2 and 5 are cross-sections thereof in hnes;:r X
and v vy, Fig. 1, 1'espectwely, on an enlarged
scale.

Like 1‘3“:61‘53 of reference refer to like parts
1n the several figures.

A represents the upper or main portmn of
the flume, which consistsof a e¢ylindrical iron
pipe or condmt arranged horizontally, or
nearly so, so as to follow as nearly as possi-
ble the natural surface of the ground, and
45 preferably placed under o 1"01111(1 1mmedmtely

below the frost-line..

A’ is the depending mouth or head of the
flume, which may be located in the river at
any desired distance above the waterfall or

40

Iig. "4 is a top plan view of the ﬂume |

| level to a sufficient depth to prevent eddies
fTrom forming around the mouth and draw-
1ng air into the flume. A cage or guard ¢ is
arranged at the mouth A’ for :xeludmfr lce
and other solid objects from the flume.

B is an,ineclined or perpendicular leg form-
ing a continuation or tail- -plece of the flume
A, and extending over the precipice to the
bottom thereof; or, if preferred, the leg B
may pass through a tunnel terminating at the 6o
bottom of the precipice. The flume A and
its leg B are made asnearlyair-tight as prac-
t1ca,b1e. Theleg B or descending tail portion
of the flume extends below the pomt at which
the atmospheric pressure will sustain the col- 65
umn of water in the same, so that the down-
ward flow of the water through the desecend-
ing tail portion tends to create a vacuum in
the same, whereby the head-water is forcibly
drawn into the flume and through-the same. 70
~ C (' represent the water- wheelg arranged
with their lower portions in the lume A and
inclosed by casings D D/, secured to the up-
per side of the flume and communicating with
the latter. Any desired number of water-
wheels may be arranged in the flume at suit-
able 1ntervals. "T'he horizontal shaft of each
water-wheel 1s mounted in suitable bearings
d, secured to the upper side of the flume, and |
the casing of the wheel is provided in its
sides with stuffing-boxes through which the
shaft passes, whereby the entmnce of air into
the casing is prevented. The casings D D’
are provided in their tops with cloors d’, which
afford access to the interior of the casings for
making repairs, &c. Power istaken from the
shafts of the water wheels by sprocket-wheels
¢ and chains ¢, or by any other suitable
means. The column of water descending
through the inclined leg B produces a vacaum
in the air-tight flame, .;md the atmospheric
pressure on the water at the submerged head
- or mouth A’ of the flume causes the - water to
flow through the latter, thereby creating a
current thmunh the same which drives the 05
water-wheels arrmned in the flume. The
flow of water throucrh the flume is started by
closing a gate or valve 7, located in the leg B
near the lower end thereof, then filling the
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flume one of the doors (' of the easings D 1)’
1s opened to allow the air to escape, or, if de-
sired, the flume may be provided with a sepa-
rate air-valve for this purpose. At thepoints
where each water-wheel is located in the
flume the latter 1s provided with an auxiliary
passage (x, arranged below the main passage
of the flume, and throngh which auxiliary
passages the water passes when the main
passage 18 cut off for repairing the water-
wheel. - |

H represents sliding gates or valves ar-
ranged at the head of the auxiliary passages
Gx-of the flume for cutting off the water from

the main passage of the flume and admitting

it to the auxiliary passages G, and vice versa.
The gates Il slide in suitable ways arranged
on the inner sides of the flume and are op-
erated by vertical screws 1, working in screw-
nuts arranged in suitable supporting-frames

“secured to the upper side of the flume, as

represented in Kig. 1. Upon lowering the
gates H the water is allowed to flow through

the upper main passage of the flume and

actnate the water-wheels, while by raising
sald gates the water 1s shut off from the main
passage and caused to pass through the aux-
iliary passage . In the position of the gates
1llustrated in FKig. 1 the water is excluded
from water-wheel C adjacent to the precipice
and admitted to the other wheel C’. DBy this
means the water can be independently shut

off from any of the wheels without interfering

with the operation of the other wheels.

- A gate or valve J is arranged in the main
passage of the flume opposite the tail of each
auxiliary passage for closing the main pas-
sage at this point and preventing the water
from flowing from the tail of the auxiliary
passages & back into the main passage. The
gates J also prevent the air from passing
from the portions of the main passage 1m-
mediately connected with the chambers D
D’ into the remaining portion of the flume
when the doors d’ of said casings are opened.

K is a gate or valve arranged near the
mouth A’ of the lume,and whereby the water
can be wholly shut off from the flume, if de-
sived.

"T'he water-wheels C C’ are preferably pro-
vided with spiral or oblique floats, as shown,
and the wheels are arranged with their axes
in line with the flume, so that the floats or
wings trend lengthwise of the flume. In case
any of the water-wheels are stopped by their

resistance being greater than the power of

the current passing through the flume the
latter will not be obstructed, but the water
will be permitted to pass onward between

the floats of the arrested wheel to the next

water-wheel. The water-wheels are prefer-
ably made about twice the diameter of the

445,551

main portion of the ﬂume,rand the top of the

latter is depressed where the casings D D" 65

are located to afford room for the sprocket or
driving wheels e. A water-wheel L may also
be arranged at the lower end of the inclined
leg B, if desired, as shown in Fig. 1. |
The main portion of the flume is prefer-
ably protected by a stone or brick wall M.
The flume will operate in a level or hori-

zontal position, and can therefore be em-

ployed with advantage in streams whose bed
have but little grade so long as a precipice or

75

fall is available for the leg or tail portion of

the flume.

T claim as my invention— |

1. The combination, with the tight flume
composed of a4 main portion whichis arranged

horizontally, or nearly so, and a descending

tail portion, of a raised casing arranged in
the horizontal main portion of the flume, a
water-wheel arranged in said casing with its
lower portionin the flume, an auxiliary water-
passage arranged below said casing and the
main portion of the flume, a sliding gate or
valve arranged at the head of said auxiliary
water-passage, whereby the water can be
shut off from the wheel-casing and directed
through the auxiliary passage, and a sliding
gate or valve arranged in the main portionof
the flume opposite the tail of said auxiliary
passage, whereby the water flowing through
the auxiliary passage is prevented from en-
tering the wheel-casing, substantially as set
forth.

2. The combination, with the tight flume
composed of a main portion arranged hori-
zontally, or nearly so, and a descending tall

portion, of two or more tight casings raised

above the main portion of the flume and open-
each of said casings with its axis lengthwise
of the flume and havingoblique blades trend-
ing lengthwise of the flume, an auxiliary
water-passage arranged below each casing
and communicating at opposite ends with the
main portion of the flume, sliding gates or
valves arranged atthe head of each auxiliary
passage, whereby the flow of water can be
shut off from the wheel-casings and admitted

‘through the auxiliary passages, and sliding
cales or valves arranged in the main portion

of the flume in rear of the casings and oppo-
site the tail portions of the auxiliary pas-
sages, whereby the water flowing throughthe
auxiliary passages is shut off from the wheel-
casings above said auxiliary passages, sub-
stantially as set forth. |

Witness my hand this 15th
ary, 188S.

' day of IFebru-

o SAMUEL GOLDEN.
VWitnesses: | | |
FRED. C. GEYER,

CHESTER DD. HOWE.
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