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To all whom it QY CONCETT: -
Be it known that I, MARK A. REPLOGLE

:  eitizen of the United btetes residing at Oedar

Falls, in the county of Bleck Hawk “and State

of Iowe have invented a new and valuable

Improvement in Discharge-Gates for Turbine
Water-Wheels, of Whleh the following is a
quclﬁcetlon ;

The object of my invention is to facilitate
the governing or regulating of turbine or

SImlla,r wa,tel-wheels by theaidof a discharge

cate the construction of which is illustrated

in the accompanying drawings, in which—
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‘revolving water-wheel.
used Wlth a wheel which rev‘olves' horizon-

Figure 1 represents my invention used 1n
eonnectmn with the draft-tube of a vertically
Fig. 2 is the same

tally. Fig. 8 is a.view in perspective of a
base plate and core which constitute the es-
sential feature of my invention. Fig.41is a

- vertical section on the line z ¥ of Fig. 3
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Similarlettersrefertosimilarparts ;me ugh-

out the several views.

Referring to the drawings, A represents a

-sleeve or sliding gate operated by the aid of
the reaches or rods B B attached at a o and
sliding through holesor bearingsin the plate
This gate is opened and closed |
by sliding upward and downward on the

F (Fig. 2).

draft-tube D. The tube and gate may be cir-
cular, square orotherwise in shape, provided

‘a core of corresponding form is used, the es-

sential thing being that the curved Surfaces
of the core C bea,r the proper relation to the
straight sides of the sleeve or gate A. For
simplification, the draft-tubes D and D, and

 the sleeves or gates A and A of Figs.1 and 2
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respectively may be regarded as cylindrieal
in shapeso that the core C may be conoidal in
form and its base plate P circular in shape.
The parts may be made of wood or metal.
When made of iron or other metal, the co-

 noidal part may be cast hollow mth a flange
~or lugs for fastening the same to the bese
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plate as at /' f in Flﬂ‘ 4. |
When in operatlon the disk or base plate

P with its core or conoid C attached must be

adjusted in the bottom of the wheel-race in a
horizontal position directly under the gate or
sleeve A so that when the same is lewerea for
the purpose of closing, its lower edge or rim

surface of the disk or plate P around the base
of the conoid C and the base of the conoid C

sleeve A at itsloweredge or rim as will 2 appear

from an examination of FFig. 2 which repre-
sents a closed gate broken away so as to show
the relation of the parts when the gate 1is

closed.
The opemtmn of the oate will now be read-
ily understood. The WateL wheel to be gov-

_emed may be considered as being within the

casing W in Fig.1 and eonnected to the shaft
N 1evelvmn‘ in the journal J; orin Fig. 2, the

‘wheel Whl(‘,h is eonnected te the snet’l} S re-
volving in the journal J islocated within the

casing W the water being directed upon it
by the fixed cuides G. Itis found in practice
that a water -wheel is more easily governed
when by means of a drafi-tube and lower
or discharge gate, the velocity of the water

will exactly fit into, fill and close the gate or 53
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through the wheel is regulated without let- o

ting the wheel become empty as it is liable to

do when an upper gate only is used. Now it

the wheel is kept full its speed with a given

amount of work must depend entirely on the

velocity of the water passing through 1t; and

when the discharge gate is used this veloelty'

will depend  on the de orge of gate opening,
the full veloeity of the “ head ”? being reehzed
when the gate is fully open; but experience

shows that when a eyhndrlcal discharge gate
‘as described is lifted from a plane ﬂat sur-

face, the first féew inches of gate motion have

| a greater effect on the Veloelty of the water
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throuo'h the wheel than the same amount of |

gate motion at any other stage of opening
or in other words, the nearer the gate 1s
closed, the greater the effect of a given

GG .

amount of I'J'a,te motion, and the nearer the
gate is fully open the less the effect of the

same amount of gate motion. A little reflec-

tion will show thet this difference is compen-

sated by the device which 1 have invented,
sinee by the aid of the conoidal core as shown

the nearer the gate is closed the less the ratm‘

of opening to a given amount of gate motion;
and the nearer the gate is fully opeén, the
ogreater the ratio of opening to the same
emount of gate motion.
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'Ieel-
It may be mathemati-

cally demonstrated that the curvature of the

sides of the core should vary slightly with the

will ﬁt evenly and tightly on the annular flat | “head” of theplant at whichitis used. IIence _
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by my device, the effect on the water-wheel |

may be kept in exact ratio with the gate mo-
tion at all stages of opening, in any water
power plant. As the governing mechanisms
generally in use, produce uniform motion at
the variousstages of opening,the importance
of this result is apparent.

I am aware of Patent No. 13,287, in which
the core having inwardly curving sides is
used to aid in dispersing the water, but in

the gate I have invented, the object is to pre-
- vent the too easy escape of the waterin some

of the stages of the gate opening and to this
end the sides of the core must be curved out-
ward as shownin my drawings, and the exact
amount of curvature required is to be deter-
mined by mathematical caleulation in which
the “head” of water used is a factor.

Having thus described my invention, what
Iclaim as new, and desire tosecure by Letters
Patent, is— R |

1. In a discharge gate for water-wheels, the

combination of the sleeve A with the core C, |

534,628

the said core C bheing conoidal in form and
being placed within the periphery of the said zg
sleeve in such relation that its outwardly
curved sides are adapted to act in conjune-
tion with the sides of thesaid sleeve in the op-
eration of opening and closing the gate sub-
stantially as, and for the purposes specified. 30
2. In combination with a discharge gate for
water-wheels of the kind deseribed, the co-
noidal form or core C having a base-plate P
in a plane perpendicular to the axis of the
sald conoidal form, the said plate extended 333
50 as to form an annular plane surface sur-
rounding the base of the conoidal part, sub-

- stantially as shown, and for the purpose

specified. -
In testimony whereof I affix my signature 4o
in the presence of two witnesses.

MARK A. REPLOGLE.

Wit neSSeS:
H. C. HEMENWAY,
ALFRED (GRUNDY.
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