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To all whom it may concer: S
Beit known that I, WiLiiam LEE CHURCH,

of Newton, in the county of Middlesex and

State of Massachuseits, have invented cer-

tain new and useful Improvements in Dams,
of which the following is a specHication.

v This Invention relates to a dam formed to
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inclose or protect a space between the up-
stream and downstream sides of the dam,
said space being utilized as.a power-station
by installing therein power-utilizing means,
such as a turbine ang its accessories, and 2
conduit adapted to supply water to the tur-
bine from the upstream side and to dis-
charge the tail-water from the turbine 1n the
lower portion of the protected space. In a
power-station of this character it is very de-

sirable to maintain the tail-water af the dis-
charge end of the conduit &t & minimum level

to the end that the wheel-discharge in the
draft-tube portion of said conduit may have
a maximum fall or head and its maximuin
efficiency may be realized. When the back-
water level at the downstream side of the
dam is relatively high in consequence of high

water in the stream or river or from any

other cause, the tail-water within the dam,
if allowed to stand at the same level, will cor-
respondingly reduce the head of the wheel-
discharge through the draft-tube.

My invention has for its object to cause

the energy of the overfall or waste water
flowing over the apron or spillway of the
dam to effiect the removal of the tail-water
from the interior of the dam, and thereby
maintain & relatively low tail-water level
within the dam irrespective of the height of
backwater below the dam. .'

~ To this end the mnvention consists in the
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- ofFig. 2.
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improvements which I will now proceed to

deseribe and claim. | -
Of the accompanying drawings, forming &
part of this'specificafion, Figure 1 represents

g, transverse section of & dam embodying my

invention. ¥ig. 2 represents a fragmentary

sectional view showing a modification. Fig.

3 represents a horizontal section on line 3 3

. The same reference charscters indicate the
sams parts in ail-the figures. = |

In the embodiment of my iﬁveﬂtion here

shown for purposes of illustration the dam is

ot shell form and of reinforced concrete con-

struction. It comprises a deck 12, an apron | downstream from the cutlet. The outflow -~ |

i

r . . L . . |
| nicating with the accumulation of tall-water

!

13, and o crest 1 4, unitimg the deck end apron,

the whole covering o space between the up-

stroam end downstreom sides of the dam.

Iu said space may be installed & turbine the

casing of which is shown at 15, the shaft 16

of the turbine being connected with &
or other power-utilizing means.

18 represents a feed-pipe, the intaks’end of
which is in the deck 12, said pipe extending
downwardly to the whesl-casing. 19 repre-

dynamo

sents a draft-tube. extending downwardly

from the wheel-casing and discherging into
the lower portion of the space covered by the
dam, the said feed-pipe, casing,
tube constituting & conduit taking water un-

der the desired head from the upsiteam side jo
of the dam, and discharging the tail-water- -

into the lower portion of satd space. _
- 20 represents a tail-water cutlet formed in
the lower portion of the apron and comimu

i in the spaco covered by the dam.  Daid cut-
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let is Jocated under the path of<the overfall,
the portion of the apron over the ontlet being .

30 inclined that the overfall 13 ?mjmted torer-
bly downstream from the delivering end of
the outlet, the movement of the overiail

_causing a strongly-induced fiow of tail-water
outwardly through and from the outiet. The

result of this induction is to maintain the
tall-water level within the dam at a lower

level than the average level of the back-
water at the downstream side of the dam.
5}1"@1?@1?&1}1? lower

The tov of the outlet 20 is
than the normal tail-water Jevel within the
dam, so that the outlet is usually sealed
against the outward passage of awr there-

thirough above the tail-water, a maximum
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discharge of tail-water being thus assured.

The vverfall preferably impinges upon 2 sub-
stantially horizontel hearth 30, which 15 &
continuation of the bottom of a Tlume 31, cx-
tending outwardly from the intertor of the

dam and forming also the bottom of the out-

le$20. . | _
same height as the bottom of the outlet 26,

and there should be no depressien to form

The hearth 30 should be at about the -

backwater. between the outlet 200 snd the

hearth. The overfall in ite movenient &oross

the outlet 20 encounters the stream of tail- ©

water on the heartl 30 and mduces an out- 1
flow of the tail-water by diveet contact with

it, the combined streams flowing forcibly
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aumospheric pressure.
draft

tending to conbinuously exhaust air

-FeCess or

more.

the interior of the dam
mereased or augmented by
To this end an air-
Hue or passage 21 is preferably pro-
vided between the delivering end of the otit]et
20 and the overfall projected from above the
outlet.
MOvIRg cover extending across said

of tail-water from
may be further

ue. and
there-
from, and thus augment or accelerate the
outflow of tail-water by atmospheric pres-
sure within the dam. "The said air-flue is
preferably provided by the formation of a
opening 22 in the lower portion of
the apron, the walls of sajd opening bounding
an. air-space which is, in effect, an extension
of the tail-water ontlet located -above the
current of tail-water at the discharge end of
tixe outlet. '

In ¥ig. 1 I show the opening 22, provided
with & bridge 22, the outer portion 24 of the
upper suviace of which constitutes an exten-
sion of the water-guiding surface of the apron.
The mner portion 25 of said surface is ‘de-
pressed and forms the lower side of an ex-
tension or eplargement of the air space or
flue, the said inner portion and the sheet of
overfall over the same forming a V-shaped
arr-space from which air is drawn by the
movement of the sheet. This constietion
15 intended to inerogse the exhaustion of air
T the emerging tail-water.

from the space over
in Fig. 2 T show a recess or opening 22,

which is o+ provided with the shelf 23.

The height of the outlet 20 and 1ts con-
ducting capacity being limited, T prefer to pre-
vide g plurality of said outlets; all connected
with a weil 32, which receives the tall-water
from the draft-tyhe. Seid well is eloneated
in'the divection of the fength of the dain and
commumceates through flumes 51 with the
several gutlets, of which there may be wo or
Provision is thns maste for a suffi-
ciently-rapid dischiarge of the tail-water to
prevent an objectionable accumulation th ere-
of within the dam, - - ' .

I do not elaim the power-chamber located
within the space covered of protected by a

- dam and having walls which are indeépendent
. 50O R |

of the dam structyre. | : .

1 elaim—. S

i. A POWeT-space-melosing dam having a
condmt extendimge downw avdly from the up-
stream side of the dam and dischdrgime m
the lower portion of said Space, means at the
downstreani side of the dam for causing g
forcible downstream flow of the overfall, and
means for connecting the tatl-water within
the dem ' y
wherehy an outflow of tail.
water from the interior Hf the dam is inducoed
by the said overfal-curron t,

2. A power-space-inciosing
conduit extending downw

rdly from the gp-
soream side of the o

ai and discharging in

A
’

with the overfall-current flowing |
Jrom the dam,

¥

The said overfall forms a, constantly- |

|
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A havine g for connecting the

|
|

Cdefleet the  overfall cntire
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the lower portion of said s ace, a plurality of
tall-water outlets in the downstream side of
‘the dam, said outlets being under the path of
the overfall, and means for conducting tail-
water from the interior of the dam. to said
outlets. I - . |

3. A power-space-inclosing dam having g
conduit extending downwar ly from the up-

79

stream side of the dam, and discharging in _

the lower portion of said space, and a tajl-
water outlet in the downstream side of the
dam, said outlet being under the path of the
overfall, whereby the overfall is caused to
induce an outward flow of tall-water through
said outlet, | | -

4. A power-space-inclosin
conduit extending ﬁoﬁmwartﬁ
streamn side of the dam, and discharging in
the lower portion of said space, and a tail-
water outlet in the downstream side of the
dam, said outlet being under the path of the
overiall, and normally sealed by tlllje escaping
tal-water agaivet vhe ontwurd passage of afy
frowm said space above the tall-water,

5. A power-spac-inclosing dam having an
apron or spillway, a conduit extending down-
waraly from the upstream side of the dam
and discharging in the lower portion of the
inclosed space, and 2 tail-water outlet under
the lower portion of the apron, the top of
said outlet heing connected witn the path of
the overfal: Oy an ‘sir-draft passage, which is
coverea by the sheet of overfall, . |
- 8. A pPewer-space-inclosing dam having an
apron or spillway, s conduit extending down-
wardly from the upstream side .of the dam
and discharging in the lower portion of the
1hclosed
the lower portion of the
tion being provided with
between the cutlet
fall. o B ,

7. A bower-space-inclosing dam having an
apron or spillway, a conduit ex‘ftending
wardly from the upstream side of £
and discharging in the lower portion of the
inclosed space, and a tail-water outlst vingdes
the lower portion of the apron, the sail sor-

dam haﬁng’ &

&

apron, the said poz-
an am-draft Passage
anc the path of the over-

ne dam

tion having g recess locared above and com-

municating with the tail-water outlet, and
forming an air-draft fiue, the said recess hyv-
ing'a bridge, the outer portion of which forms
& continuation of the overfa] l-guiding surface
of the apron, while the inner portion forms an
extension of the said flue.

5. A pewer-space-inclosing dam having a
condmit extending downwardiy from the up-
stream side of the dam and discharging in
the lower portion of said space, a hearth at
the downstrean: side of the dam arranged to
ty and forcibly
leaves the dam, and means
trail-water within the dam
with the overfall-current on sald hearth,

downstream as it

y irom the up--
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Space, and a tail-water outlet undep

Iog

down-
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9. A power-space-inclosing dam having a 130
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conduit extéending dowhwardly from-the up- | conduit, and connections between the well
stream side of the dam and discharging in | and the said outlets. | 10
the lower portion of said space, a'plurality of | In testimony whereof I have ailixed my
tall-water outlets in the downstream side of . signature in presence of two witnesses,

the dam, said outlets being unde# the path of | - WILLIAM LEE CHURCH.
the overfall, 4 continuous well elongated in | Witnesses:

the direction of the axis of the dam, and ar- | H. L. CoBURN,

ranged to receive. the tail-water from said | H. C. Warre,
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