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To all whom, it may concern: - .

10

down-stream sliding of the

20

25

- sists in providing a hollow gravity dam the |-

30

~ toslide down stream is afforded.

39
40
45

50

of Warren, _
Rhode Island, have invented ceriain. new

~constructed. A hollow
-these buttresses have been arranged parallel

- with the flow of the st-<am and chsequenﬂy

1o the flow of the stream and angularly with

‘pressive strains rather than tensile strains.
- than it has to resist tensile strains.
~ the strains set up therein will be largely com-

gressivestrains,lis much better adap

construction in which the strains are thus

~ strain is to be resisted, may be largely, and in

. DAM.

No. 898,703,

~ Specification of Letters Patent.
 ‘Application filed May 11, 1908, Serial No, 432,026,

- Patented Sept. 29, 1908.

Be it known that T, WiLrras M. Ransou,
county of Bristol, and State of

and useful Improvements in. Dams; and I do
hereby declare the following specification,
taken in connection with the accompanying
drawings, forming a part of the )
full, clear, and exact description thereof.

1he present invention relates to that type

structed of concrete. e
- One object of the invention is to provide
a dam which is better adapted to resist a
. dam’ under the
pressure of the water thereon than is the case
with. dams of this character as heretofore
gravity dam  em-
bodies a series . of ‘buttresses, and as such
dams have been heretofore constructed, .

paraHel with each ot : o ,
One feature of the present mvention con-

buttresses of which are arranged at an angle

relation to each other, by which construction
and arfangement of the buttresses a Tauch
greater resistance to the tendency of the dam

Another object of the invention is to pro-
vide a dam of such construction that the
stramns set up therein will be largely com-

As is well known, concrete has a much
greater capacity to resist compressive strains

therefore, the construction of which is that

_ pted to be
ult of concrete than one in which ‘the
strains are largely tensile. Moreover with a

largely compressive strains, the reinforcing
of the concrete with metal rods and the like,
which is necessary where considerable.tensile |

some cases entirely, eliminated. |

~_ Another feature of the present Invention,
therefore, -consists in providing a - hollow
gravity dam in which the buttresses are con- |

comy A further featiire of invention consists in
same, to-be a |

nvention referred to,
sliding and also
| will be solid and stable in itself.

. Referring to the drawings, F igme 1 is_-a',. -
sectional elevation of a dam embodying the

| corresponding portion 4
~and 5 are corresponding views to Figs. 2 and .

~ The dam shown comprises a base A which

- As'shown in the drawingS, the buttresses
A dam, |
the
stream ends of.the buttresses

| united together, the _ . N
| a-serrated structure, as shown in Fig.3. Ia -

by arches, whereby when the buttresses, the 55
arches, and the deck or flooring are all united
together, a solid structure is produced, and.
one in which the strains will be largely. com~
pressive strains. B

nected .at one or more points in their _-'lenéi_;h

60

the combination in cne and the same dam-

| structure of the angularly arranged but-
_ tresses constituting the
- of dams known as hollow gravity dams and |

- more particularly to such dams when con-

first feature of inven-

tion above referred to, and the arch con- -

struction constituting. the second feature 6f 65,
whereby the resulting.

structure will have great capacity to resist

ding to withstand any racking

stramms thereon, and each section of which . -

features of invention referred to.
an elevation of a portion of
side of the dam.  Fj

Fig. 2 is
the down-stream
g. 3 1s a plan view of a 75
of the dam. Figs. 4.

3, but showing a modified construction. .
~While a dam embodying the features of the™
present invention might be constructed 6f 80

~material other than concrete, it will be un-

dersteod that the dam shown in the draw-

‘Ings is to be constructed of concrete or simi- .

Iar material. - . .
. . W | 86
is shown as a natural base, but which if de-

-sired may be a constructed-or. artificial base,

‘buttresses B, and a deck or Hooring C, with

the spill-way D. S - SR
90
B, instead of being arranged parallel with
the flow of the stream and parallel with each:
other are arranged at an angle to the flow of
stream and at an angle to each other.

In the preferred construction shown in Fig. .95
3, both the u =

p-stream ends and the down- '
are directly
buttresses thus forming
100 -

some.cases it may be desirable not to bring

‘the approaching down-—stream ends of two -
‘adjacent buttresses together, and so that

they may be directly united with each other,
but instead to leave such down-stream ends
separated a greater or less distance, as shown 105 )
1in Fig. 5. T |

70 .
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In the dam shown in the drawings two |

 geries of arches are provided, one series of

- arches E being located at or near the down-
 gtream ends-of the buttresses and the other:
 construction shown in Fi

10

series of arches F being located at a point be-

tween the down-stream ends of the buttresses

and the up-stream. ends - thereof. In _the
g. 3 the arches I are

all arranged in, line with each other length-
wise of the dam, whereas the arches If are
- If desired,
- however, the arches F, instead of being thus

staggered:-as shown in Fig. 3.

' “staggered, may bé arranged in line with each
. other, as shown in Fig. 5. In the construc-

‘tion shown in Figs. 2 and 3, in which the
" down-stream. ends of the buttresses are di-

- rectly united together, there is an arch Ii be-

-

. <

' - tween two adjacent buttresses, and then the
~ next arch E comes between the next two
- 20

adjacent buttresses. In the construction
shown in Figs. 4.and 5, however, in which the

down-stream ends of the buttresses are not

 thus directly united together, but are left |
. “separated, there is an arch i between every
25 two adjacent butiresses.
 “fions, however, there is an arch ¥ between,

In both construc-

‘every two adjacent buttresses, as shown. in

e F'%‘.?Sand also in If1g. 5. . . .
~'With the construction shown and. above
‘described, a hollow gravity dam may be con-

‘structed entirely of concrete and without the

 employment of any reinforcing rods or mem-

. bers whatever. 1t is preferred, however, 1n

some cases to make use of reinforcing rods or
members located in the deck or flooring and
- extending widthwise of the dam, and such

reinforéing rods or members ¢ are shown or

indicated by dotted lines in Figs. 3 and 5.
. If-desired, short reinforcing rods

the entire length of the dam and do not ex-

~ tend through or across.the buttresses, but
45 are merely short rods which simply extend
~from one buttress to the next. -
- With the buttresses of the dam arranged at |
~an angle to the flow of the stream instead of
- parallel therewith, it will be seen that any
- 50
- pressure of the water vhereon will be resisted
by reason- of such angular arrangement to a

tendency of the dam to slide in under the

“much greater extent than is the case where

55

the buttresses are arranged parallel with the
flow of the stream. Moreover with such

angular arrangement of the buttresses the

- dam is much better adapted to \Eesist ANy

racking action thereon, such as would tend

~ to turn the buttresses about their axes of rev-

60
~_revolution of adjacent buttresses

olution by reason of the fact tha,t'i the axes of

ATe NOY par-

~allel, but are instead at an angle toleach

. ~other. . Thus under any racking action, 1n-
. stead of both buttresses tending to turn in | the

i red, s s f may
likewise be employed in the arches F, but, as |
~will be seen from the drawings, such rein-
~ forcing rods f when employed do not extend

809,703

the same direction and about parallel axes pf
revolution, one buttress will tend to turn m

6D

one direction and the other in another, and

any such tendency of the buttress to turn
will, by reason of the angular arrangement of
the buttresses, be resisted and practically
prevented by the deck or floormg
nects the buttresses together. "In other
words, with such angular arrangement of the

| buttresses, two adjacent buttresses cannot

both turn on their axes of revolution without
first rupturing the intermediate connecting

which con- -

70

flooring. It will be further seen that this ca-

pacity of the dam to resist the effect.ol any
racking action thereon is further increased
and the dam as a whole greatly strengthened
by the employment of the a,rc{ .

tween and connecting the buttresses and by

| the combination of such arches with the an-

oularly arranged buttresses referred to.
It will be further seen, as above pomted
out, that with a dam constructed as shown

and described each and eévery section of the’

dam is solid and stable in itself, and conse-

| quently the dam may be built m sections

comprising, for instance, two buttresses with
their connecting arches and connecting floor-

80

1es located be-

90

ing, and such section will be entirely stable .
and does not need the assistance or support

of the adjoining sections to énable it to resist
any. stramns that may be imposed thereon,
and it is by reason of this fact that when the

| dam is constructed of concrete 1t 1s not nec-
essary to employ reinforcing rods or other.
reinforcing members extending lengthwise
of the dam to hold the portions of the dam

structure together, as has heretofore been

| necessary in the construction of hollow

oravity dams of concrete.

»

160

What I claim as my invention and desire

to secure by Letters Patent 1s:

1. A hollow gravity dam embodying but-
tresses arranged at an angle to the flow of the
streamn. | .

-

9. A hollow gravity dam embodying but-
tresses arranged at an angle to the flow of the
stream and having the down-stream ends of
the converging buttresses united together.

3. A hollow gravity dam embodying but-

tresses arranged at an angle to the flow of the

stream and a flooring connecting saidgbut-

tresses. | . |
4. A hollow gravity dam embodying but-

‘tresses and arches located between and con-
necting-adjacent buttresses. |

5. A hollow gravity dam embodying but-
tresses, arches located between and connect-

110

120

ing adjacent buttresses, and a flooring con- |

| hecting said buttresses and arches.

6. A hollow gravity damn embodying but-

tresses dnd two series of arches located be-

tween and connecting adjacent® buttresses,
one series of arches being locatea gl or near
down-stream ends of said butftesses, and

126




- up-stream ends of said buttresses.
~...7. In a bollow gravity dam, the combina- |
‘tion of buttresses arranged at an angle to the
flow of the stream, and arches located be-

89’_9;763- N

' the 'Othei' series of arches being léca‘,ted'at a
~ pomnt between the down-stream ends and the

tween and connecting adjacent. buttresses.

-~ tion of buttresses arranged at an angle to the

10

fiow of the stream and having the down-
~stream ends of the converging buttresses di-

“rectly united together, and arches located at
- or near the down-stream ends of the but-

15

tresses and between those buttresses whose

ends are not thus united. -

~.'9. In a hollow gravity dam, the combina-

20
~ ' at or near the down-stream ends of the but-
tresses, and the other séries of arches
located at a point between the down-stream |
- ~ends.
25

'
. -
~

tion of buttresses arranged at an angle to the

flow of the stream, and two series of arches
located between and connecting adjacent
buttresses, one series of arches being located

and the up-stream ends of said but-
tresses. .~ -~ R
10. In ahollow gravity dam, the:combina-

flow of the stream, arches located between

being |

. _ . Witnesses:
tion of buttresses arranged at an angle to the |

flooring connecting said buttresses- and
arches. I
11. In a hollow gravity dam, the combina-

tion of buttresses arranged at an angle to the

flow of.the stream and having the down-

_ , , t1 ~ | stream ends of the converging buttresses di-
8. In a hollow gravity dam, the combina-

not thus united, ‘and a flooring connecting

-said buttresses and arches.

_12. In a hollow gravity dam, the combina-

‘tion of buttresses arranged at an angle to the
Hlow of the stream, two series of arches lo- .
cated between and connecting adjacent but-
tresses, one series of arches being located at
‘or near the down-stream ends of the but- -

tresses and the other series of arches being

located at a point between the down-stream

ends and the ip-stream ends of said but-
tresses, and a flooring connecting said but-
‘tresses and said arches,© = . R

- W. H. THURSTON, |
- J. H. THURSTON.

-8

and connecting adjacent buttresses, and a

30

39
rectly united together, arches located at or.

near the down-stream ends of the buttresses
and between those buttresses whose ends are

40
45

50
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