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-~ To all whom 1t may concern:
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" Be it known that I, IHuex LiNcoLw
CooPER, o citizen of the United States, re-
siding in the city of Stamford, county ot
Fairfield, and State of Connecticut, have in-
vented new and useful Improvements in
Dams and Apparatus for Constructing the
Same, of which the following is a specifica-
tion. | |

This invention relates to dams and to ap-
paratus for constructing the same, and has
for its object the construction of dams, pret-
erably in sections, in such manner that some
parts or sections of the dam extend above
other parts or sections thereof, thereby form-
ing open spaces for the flow of the water be-
tween each two successive parts or sections
extending above a part or section interven-
ing between them, and the provision, 1n one
or more of said open spaces for the flow of
the water, of means hereinafter more partic-
wlarly described for regulating the flow of
the water, together with the other advan-
tages and features hereinafter described and
claimed.

In the accompanying drawings forming |

part of this specification, I'igure 1 1s an ele-
vation, partly in vertical section, of a dam
constructed 1n accordance with this mven-

tion, the section being made across the dam

parallel to the direction of the flow of the
water; Ilg. 2 is an elevation of an upper
part of the dam shown in Fig. 1, the view
being from the down-stream side of the
dam; Fig. 8 is an elevation of the part of the
dam shown in Fig. 2, the view being from
the up-stream side of the dam; Ifigs. 4 and
5 are elevations, partly in vertical section,
made as in Fig. 1, of the upper part of the

dam shown in Fig. 1, Tig. 4 showing the

Aash-board or leaf of the flash-board shown

in Fig. 1 raised and Fig. 5 showing the same

flash-board or leaf thereof released from its

support; Figs. 6 and 7 are elevations, Ifig.
6 being partly in vertical section, showing in-
“detail means for holding the upper end of

the flash-board or leaf of the flash-board
shown in Fig. 1; Fig. 8 is an elevation show-
ing the parts shown in Figs. 6 and 7 joined

together; Fig. 9 is a plan view from above

- showing a flash-board or leaf of a flash-

55

board joined to its support; and Ifig. 10 1s
an elevation showing the support shown in
TFig. 9 for the flash-board or leaf of the
flash-board shown in Fig. 9. Figs. 11 and

I per part of a dam made in accordance with

this invention, Ifig. 11 being an elevation,
mostly in vertical section made as 1n Fig. 1,
and Tfig. 12 being an elevation, partly 1n
vertical section and partly broken away, as
viewed from the up-stream side of the dam.

In the drawings like letters indicate like
parts.

AA are parts or sections of the dam ex-
tending above. other parts or sections BB
thereotf.

CC are open spaces for the flow of the
water over the parts BB and between each
two successive parts AA.

D is a bridge extending across the dam at
the top thereof from shore to shore, passing
over the open spaces CC and resting on the
parts or sections AA.

LT are flash-boards, sluice-gates or stop-
oates which may be made of a single leaf,
but which are preferably made, as shown 1n
the drawings, of several leaves ee. When
a flash-board I 1s made of two or more
leaves ee, the leaves ee should, preferably,
overlap each other along their adjoining
edges.

The flash-boards EE, or the several leaves
ce thercof, extend across the open spaces
CC and are so supported that they may be
moved so as to close or open, partially or
entirely, the open spaces CC, whereby the
flow of the water through one or more of
the open spaces CC may be checked en-
tirely, as shown in Fig. 1, or partially, as
would be the case when the leaves of the
flash-board. are arranged as shown 1n the
central openings C of Ifigs. 2 and 3, or not
at all, as shown in Figs. 4 and 5.

In a dam constructed in accordance with
this invention, the flash-boards ILIE or the
several leaves ee therecof should, preferably,
be supported normally at their upper ends
by means of hinges I'I, as shown in Iigs.
1 and 4. The lower ends of the flash-boards
EE or of the several leaves c¢e thereot
should, preferably, when fully lowered, rest
against projecting edges GG ot the parts
or sections BB provided, preferably, with
facings TTH of suitable material, such as
felt soaked with tar, tar melted and applied
with brushes, asphalt, elastic material and
the like.

The hinge IF may be constructed as clearly
shown 1n %‘igs. 6, 7, 8, 9 and 10 or in any
other suitable manner, but preferably in

12 show details of a modification of the up- i such manner, as shown in Figs. 6, 7, 8, 9
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en

10

and 10 as to pel mit the easy and qmck Sepe—-
ration of the parts thereof to release the
upper ends of the flash-boards EE or of the
several leaves e¢ from their supports. The

‘hinge F may consist of two parts, I and J. |
- The part I may be joined by bolts KK to

~ the bridge D and may
| outwardly extending, flat
pleces of metal aa, having recesses 60. The

be provided with

two, parallel,

piece I may be also prowded with two piv-
oted arms L and M, the arm L having -a

~ notch ¢ and the arm M having a recess d

15

and having its free end # so shaped as to fit

and. eeteh 1n the notch ¢ of the arm L.

‘The part J of the hinge ' may be joined
by holts KK to the ﬂash board E- or to a
leaf thereof ¢ and may be provided with
two, outwardly extending,

- metal gg, each provided with a hole .

20

‘As shown in Figs. 8 and 9, the parts I

and J of the hinge i may be ]omed together

- by passing a bolt O through the two holes

hh of the part J, bringing the bolt O to rest
1n the recesses 5D of the part I and securing

the bolt in position by turning the arms M
and I. upon their pivots until the end f of

- the arm M is caught and held in the notch ¢

30

of-the arm L, when the recess d of the arm
M will rest "LbOllt one side of the bolt O.
The arm L of the hinge I may be con-

nected with a revoluble rod P 0perated by

~a lever Q, so that when pressure is exerted
upon the lever Q the rod P 1s thereby caused

33

lifted up or away from the end f

to revolve in the proper direction and the
arm L of the part I of the hinge F will be
of the arm

M, whereupon the arm M will fall by reason

- _of 1ts own welght and of the weight of the
~ flash-board E or leaf e thereof, and of the

40 p

50

parts connected therewith, end as the arm
M falls the flash-board ]] or the leaf ¢
thereof Wlﬂ also fall and no longer obstruct
the
C in which it may be, as shown in Fig. 5.

Each flash-board ]] or leaf ¢ theleof

should, preferably, be prowded at each end

with means such as a ring 7, suitable for

o attachment to a cham cahle or like device

R. A crane S, tmvehng on tracks ss upon
the bridge D and provided with cables, pul-

~ leys and hooks #Z, may be employed as suit-
. able means for hmstmcr any of the flash-

55

__heards X or leaves ce thereof
The lower end of each chain R is attached |
to a ring 7 at. the lower end of each ﬂ'LSh-

board E or leaf ¢ thereof, and when not in

. use the upper end of each chain may be se-

60

cured to a ring or like device « upon one
side of the blldﬂe D.. When it is desired to
raise the lower end of any flash-board K or
leaf e thereof, the upper end of the chain

. _conneeted therew1th 18 disconnected from
- the ring » and attached to a hook # of the

.60

crane S whereupon, by operation of the
crane, the flash- board E or leaf ¢ thereof

ow of the water through the open SPece

flat pileces of |

support and falls as in Fig.
holds 1t and prevents it from hemcr carried

‘away by and with the flowing water.
ring 7 at the upper end of the flash- board E
or le‘lf ¢ thereof may serve as a means of

securing that end to a hook # of the crane S

| Sul

-_

955,851,_ -

I may- be relsed s desu*ed either pertmlly' _
so as to permlt a partial flow of the water or

entirely, as in I'1g. 4, so as to permit an un- -

ohstmeted flow of the water.
- When the upper end of a flash- board B
or leaf ¢ thereof 1s dlse(mnected from its

0
5, the chain R

The
75

when the flash-board or leaf thereof has

been recovered by means of the chain R and
80 -

it 1s desired again to connect the upper end
thereof to its support. -

W represents the water in T Figs. 1, 4 and 5.

As indicated above, each flash-board E,

may cons:tst of one leaf or of several leaves
and

able 1nater1e1

tlows through the open space C at a con-
siderable depth above the part or section B
the flash-board E should, preferably,

sist of sevelal leaves as shown 1mn Ef
and 3.

may be made of steel timber or other
Where the open space C
is of considerable width or where the water

extending across an open space C of the d‘l]ill -

85

90
con-
f1gs. 2

The parts or sections AA and BB of the

dam may consist of any suitable material,
such as masonry, steel, timber and like ma—
terial, prefer ably mesonry

95

Those portions
of the parts or sections AA which extend

above the parts or sections BB may be either

of the same material as the lower portions

thereof or of different material, but T prefer

100

to make the parts or sections 'AA entirely

of masonry, as shown in the drawings.

The bridge D may be of any suitable con-

struction or width, depending upon the pur-

pose for which it is designed, such as the
transit of foot passengers, Vehlcles or other
purpose. !

105

From the foregoing description of a dam

constructed and prewded with flash-boards

110

in accordance with this invention, it will be

clear to those skilled in the art to which this o

invention appertains, that the utility and

advantages thereof are several and impor-
Where the water of a stream, river,
lake or other body of water is held back __

tant.

or stored up by means of a dam, it is, in

flow or discharge of the water varies
ly, necessary to provide means for ad-

the level of the water held back or stored up
by the dam.

several causes. . At times of what may

‘This - neeess1ty results from
be

‘called the flood dischar oe of the Watel the
level of the water held back or stored up

1156

1most cases, especially in those eases where- B
the.
orea
]ustmo and keeping approximately constant

120

125

will rise or tend to rise and may overflow

ties of Weter to ﬂow; in any given time, over

the shores of the body of water unless means
are provided for permitting greater quanti-

_13_0' |
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ter of reasonable economy 1n the construc- -

955,851

level of the water held back or stored up by

the dam will, moreover, threaten the integ-

rity of the dam or destroy it, by reason, for
instance, of the increase in the pressure of
the water upon the dam, because, as a mat-

tion of dams, a dam is generally constructed

~ to sustain with safety the pressure exerted

1O

Lo

20

20

30

40

45

B0

by the water held back or stored up at an
approximately fixed level. On the other
hand, at times of the low or minimum dis-
charge of the water, the level of the water
held back or stored up by the dam falls, or
tends to fall, below the level necessary to se-
cure the proper operating head of the water,
which is determined by the difference m ele-
vation. between the level of the head water,
or water held back or stored up by the dam,
and the level of the tail water, or water on
the down-stream side of the dam, as shown
in Ifig. 1, unless means are provided in such
case for checking the flow of the water over
or through the dam in order to keep the
water held back or stored up by the dam
approximately at the proper level

For the reasons stated, and for other like
reasons, what may be called the crest proper
of the dam, that is the top of the parts or
sections BB or bottom of the open spaces
CC, must be far enough below the limit of

the proper level of the water held back or

stored up by the dam to permit, by proper
manipulation of the flash-boards, sluice-
gates or stop-gates of the dam, an increased
discharge of the water over or through the
dam, especially during times of flood dis-
charge. As will be well understood, more-
over, at times of the low discharge of the
water the depth of the water flowing over
and above the crest of the dam diminishes
and there 1s at such times a corresponding
falling in the level of the water held back
or stored up by the dam from the level at a
oreater or flood discharge of the water.
Because of the foregoing considerations, 1t
is, in the proper construction of a dam de-
signed to store up water or to store 1t up

and make 1t available for any use, such as

use in operating power plants or like use,

- necessary to provide means for raising at

~ charge, or, in other words, adjusting and

55

60

85

low discharge and for lowering at flood cis-

keeping approximately constant the level of
the water held back or stored up by the dam.
These objects are accomplished by means of

flash-boards, sluice-gates or stop-gates ar-

ranged above the crest proper of the dam.
The construction and manipulation of such
flash-boards, sluice-gates or stop-gates are,

however, attended with much difficalty and

in times of flood discharge, when violent fluc-

‘tuations are apt to occur in the flow of the
water, the dam itself may be destroyed or

‘the rising water may overflow the adjoining | several leaves thercof through the water or

or through the dam. Too great a rise in the | shores unless the flash-boards can easily and

quickly be removed so as to permit the un-
impeded flow of the water through the dam
or over the crest proper thereof. Such easy
and quick removal of the flash-boards 1s ac-
complished in the manner above described
and shown in the drawings in a dam con-
structed in accordance with this mvention.
In adjusting and keeping approximately
constant the level of the water held back or
stored up by the dam, such number of flash-
boards or leaves thereof are raised or low-
ered, partially or entirely, as occasion may
require. When the flash-boards or leaves

thercof are lowered, they may, by the aid ot

the crane, or other suitable device, be low-
erec gracfually,- the chain or cable holding
back the lower ends thereof as the flowing
water tends to carry them downwardly as
they turn upon their hinges.

It will be apparent that in case of violent
or sudden fluctuation in the discharge of the
water over or through the dam, eflective
means are provided in a dam constructed 1n
accordance with this invention to insure the
easy and quick removal of the flash-boards.
Should the means provided for raising the
flash-boards become inoperative for any
cause, or should it not be possible to raise
the flash-boards because of ice or other ma-
terial pressing against them or because of
any other cause, the releasing from their
supports of the upper ends of the flash-
boards or of the leaves thereof 1 the man-
ner described, will at once remove them and
permit the unobstructed flow of the water as
shown 1n If1g. 5. -

As will be understood, the revoluble rod
P, operated by the lever Q, may be con-
nected with one or with several of the arms
L of the supports for the upper ends of the
flash-boards or leaves thereof, so that when
pressure is excrted upon a single-lever Q
and the rod P is caused to revolve 1 the
proper direction, one or more flash-boards or
leaves thereof will be released.

In TFig. 2 the rod I’ is shown as extending

‘across the central open space C and con-

nected with all the arms I of all the sup-
ports for the upper ends of the leaves ee of
the flash-board Ii, so that pressure 1n the
proper direction upon any one lever () con-
nected with said rod I»” will at once releasc
all of said leaves ¢e forming the flash-board
E of said central space C, while in the
spaces CC to the right and left of said cen-
tral space C of Fig. 2 each support for each
leaf of the flash-boards 1s provided with a
separate rod P operated only by the lever Q
connected with it.

Kven where the flash-boards I& are, as
shown 1 Figs. 2 and 3, made of several
leaves ee, difficulty may be experienced in
raising or lowering the flash-boards or the

8
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against the pressure of the water. This diffi-

culty may be overcome in a dam constructed .

in accordance with this invention by provid-

1ng the flash-boards or several leaves thereof
with. one or more pad-gates.

~ gates are shown in Figs. 11 and 12 of the
~ drawings which illustrate the details of a

- modification of the upper part of a dam .
“made 1n accordance with this invention. In |
o 1gs. 11 and 12, I 1s the flash-board and
¢’e” are leaves thereof which may be pivoted

10

~ and detachably suspended as by hinges FF

“1n the manner above described. -As shown

- in Figs. 11 and 12, the several leaves ¢’¢’

15 pad-gates T'T' covering openings UU in the
 leaves ¢’¢’. The pad-gates TT are, prefer-
~ably, secured at their lower ends to pivots
-~ VYV secured in the leaves e’¢” and provided
, wWith rings rr at their upper ends to which
chains RR may be attached. As shown in

20

of the flash-board E’ may be provided with

- Fig. 11, a pull upon the chain R will cause

the pad-gate T to turn upon its pivot V and

- thus uncover the opening U, which openings

- water to pass through the opening and will

95 U are shown in dotted lines in Fig. 12. The

uncovering of the opening U will permit the

~at the same time relieve the pressure of

30

the water upon the leaf ¢’ and make it less
difficult to raise or lower the leaf ¢’ in and
through the water. By continuing the pull
upon the chain R, the pad-gate T' and the
flash-board E’ or the leaf ¢’ thereof will be

- raised out of the water and will assume the

- 35

positions shown by the dotted lines in Fig.

11, whereupon the parts 1n question may be
~secured 1n such positions by the aid of the

hook X. In Kig. 12 several leaves ¢’¢” pro- |
vided with pad-gates T'T are shown in posi-

49 tion partially closing the space C and sev-

eral are shown raised so as to partially open
the space C. 'T'o facilitate the raising of the

- flash-boards E’E’ or leaves ¢’¢” thereof,

45

when provided with pad-gates, the bridge

D’ may be provided with openings YY.

In lowering the flash-boards or leaves
thereof, provided with pad-gates as de-

- scribed, the pad-gates will not close the

D59

60

65

- openmings U until the flash-boards or leaves |
are 1n positlon and consequently the force

necessary to hold the flash-boards or leaves
back against the pressure of the water, while
lowering the same, is not so great as would
be required 1f the flash-boards or leaves were

not provided with openings and pad-gates.

The pad-gates, moreover, may be used to

regulate the level of the water stored up by

the dam. S
What I claim is;—

1. A stable dam provided with a crest and

an open space for the flow of water over the
crest and means for regulating such flow of

water comprising a flash-board suspended

-within sald space and above the crest of the

dam, substantially as described.

pa——y

Such pad-

‘and above the crest of the dam, substantially
‘as described. o _
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2. A stable dam provided with a crest and
an open space for the flow of water over the
crest and means. for regulating such flow of =
water comprising . a flash-board suspended -

by a hinge within said space and above the ,

crest of the dam, substantially as described. 0
- 3. A stable dam provided with a crest and
an open space for the flow of water over the -
crest and means for regulating such flow of
water comprising a flash-board comprising a ..
leat suspended within said space and above "~

the crest of the dam, substantially as de-

scribed. - . .

4. A stable dam provided with a crest and
an open space for the flow of water over the g4
crest and means for regulating such flow of = -
water comprising a flash-board comprising a
leat suspended by a hinge within said space

5. A stable dam provided with a crest and

an open space for the flow of water over the

crest and means for regulating such flow of
water comprising a pivoted flash-board sus-
pended within said space and above the crest
of the dam, substantially as described.

6. A stable dam provided with a crest and

an open space for the flow of water over the

‘water comprising a flash-board comprising

tially as described.

crest and means for regulating such flow of
a prvoted leaf suspended within said SP&cer% -
and above the crest of the dam, substantially
as described. o

7. A stable dam provided with a crest and
an open space for the flow of water over the 190
crest and means for regulating such flow of .
water comprising a flash-board comprising
pivoted leaves suspended within said space
and above the crest of the dam, substantially -
as described. S o

8. A dam provided with an open space for
the flow of water and a flash-board sus-
pended by a detachable support within said

‘space, substantially as described.

9. A dam provided with an open space for 110
the flow of water and a flash-board sus-
pended by a separable hinge within said
space, substantially as described. o
~ 10. A dam provided with an open space )
tor the flow of water and a pivoted flash- 115
board suspended by a. detachable support
within said space, substantially as described..

11. A dam provided with an open space -
for the flow of water and a flash-board com- |
prising a pivoted leaf suspended by a de- 120
tachable support within said space, substan- -

12, In a dam provided Withfan 6p_eil space s
for the flow of water, the combination of a
fHiash-board, means for suspending the flash- 125

board within said space, and means for de- =

taching the flash-board from sald means
for suspending it, substantially as described.

- 13. In a dam provided with an open space -
| tor the flow of water, the combination of a 13¢

105
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flash-board comprising a leaf, means for
suspending the leaf within said space, and
means for detaching the leaf from said

‘means for suspending it, substantially as de-

scribed.

14. In a dam, the combination of a flash-
board, a support for the suspension thereot,
means for connecting the flash-board to the
support, and a rod connected with said
means to disconnect the flash-board from 1its
support upon the movement of the rod, sub-
stantially as described.

15. In a dam, the combination of a flash-
board comprising a leaf, a support for the
suspension of the leaf, means for connecting
the leaf to the support, and a rod connected

 with said means to disconnect the leaf from

290

28

30

35

40

45

50

- 80

its support upon the movement of the rod,

substantially as described.

16. In a dam, a flash-board, pivoted and
suspended at its upper part substantially as
described. -

17. In a dam, a flash-board comprising a
leaf pivoted and suspended at 1ts upper part,
substantially as described.

18. In a dam, the combination of a flash-
board pivoted and suspended at its upper
part and means for elevating the lower end
of the flash-board, substantially as described.

19. In a dam, the combination of a flash-
board comprising a leat pivoted and sus-
pended at its upper part and means for ele-
vating the lower end of the leaf, substan-
tially as described.

20. In a dam, the combination of a sup-
port, a flash-board detachably suspended
from the support and means for retaining
the flash-board when detached from 1ts sup-
port, substantially as described.

21. In a dam, the combination of a sup-
port, a flash-board comprising a leaf detach-
ably suspended from the support and means
for retaining the leaf when detached from
the support, substantially as described.

22. A dam provided with a crest and two
parts extending above an intervening part of
the crest, thereby forming an open space for
the flow of water, a bridge extending above

and across the open space and a flash-board

suspended within said space and above the
crest of the dam, substantially as described.

93. A dam provided with a crest and two
parts extending above an intervening part of
the crest, thereby forming an open space for
the flow of water, a bridge extending above
and across the open space and a flash-board
comprising a leaf suspended within said
space and above the crest of the dam, sub-
stantially as described.

o4. In a stable dam, the combination of
parts of the dam forming an open space be-
tween for the flow of water, and a pivoted

~ gluice-gate suspended in said space, substan-

65

tially as described.
o5. In a stable dam, the combination of

h..a

parts of the dam, said parts being built of
masonry, forming an open space between for
the flow-of water, and a pivoted sluice-gate
suspended in said space, substantially as de-
scribed.

06. A stable dam comprising consecutive
parts, some parts extending above another
part and forming an open space for the flow
of water, and a pivoted sluice-gate suspend-
ed in said space, substantially as described.

07. A dam comprising consecutive parts,
some parts extending above another part and
forming an open space for the flow of water,
and a pivoted sluice-gate detachably sus-
pended in said space, substantially as de-
seribed.

08. A stable dam comprising consecufive
parts, some parts extending above another
part and forming an open space for the flow
of water, and a sluice-gate suspended in said
space, substantially as described.
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29. A dam comprising consecutive parts,

some parts extending above another part and
forming an open space for the flow of water,
and a sluice-gate detachably suspended in
said space, substantially as described.

30. In a dam, a flash-board located above
the crest of the dam and provided with »
pad-gate, substantially as described.

31. In a dam, a pivoted flash-board located
above the crest of the dam and provided
with a pad-gate, substantially as described.

39. In a dam, a flash-board located above
the crest of the dam and provided with a
pivoted pad-gate, substantially as described.

33. In a dam, a pivoted flash-board lo-
cated above the crest of the dam and pro-
vided with a pivoted pad-gate, substantially
as described.

34. In a dam, a flash-board located above
the crest of the dam and comprising a leatf
having a pad-gate, substantially as described.

35. In a dam, a flash-board comprising a
pivoted leaf having a pad-gate, substﬂntiaﬁly
as described.

36. In a dam, a flash-board located above
the crest of the dam and comprising a leaf
having a pivoted pad-gate, substantially as
described. |

37. In a dam, a flash-board located above
the crest of the dam and comprising a piv-
oted leaf having a pivoted pad-gate, sub-
stantially as described.

'88. In a dam, the combination of a piv-
oted flash-board provided with a pivoted
pad-gate and means attached to the pivoted
pad-gate for elevating the lower end of the
flash-board, substantially as described.

39. In a dam, the combination of a flash-
board comprising a pivoted leaf having a
pivoted pad-gate and means attached to the
pivoted pad-gate for elevating the lower end
of the leaf, substantially as described.

40. A dam provided with a crest and an
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| open space for the flow of water over the 130
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o _crest and ) pwoted flash- board havmo a plv-' . cdmpmsmg a pwoted 1ea,f and a pqd oate

oted pad-gate suspended within said space | covering an. openmg in- saad leat, substan- 10
~and above the crest of the dam, substantlally tlally as desorlbed o -
as described. _ . HUGH L COOPER
41, A dam provided with a crest and an | |

open-space for the flow of water over the | Wltnesses

crest and a flash-board suspended within| ~ J. P. ALLEN o

said space and above the crest of the dam |  D.P. CoopEr.
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