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Specification of Letters Patent.

~ Patented Feb. 19, 1907.

Application filed May 5, 1906. Serial No. 315,427,

To all whom it may concern:

Be it known that I, Huer L. COOPER, a
citizen of the United States, residing in the
city of Stamford, county of Fairfield, and

‘State of Connecticut, have invented certain

new and useful Improvements in. Dams and

~ Apparatus for and Method of Constructing

Lo

15

20

30

the Same, of which the following is a specifi-
catlon. ' - ' |

This invention relates to dams and to appa-
ratus for and method of constructing the
same, and has for its object the economical
and perfect construction of dams in sections
and by the aid of stop logs or gates and of
material or means suitable for joining the sec-
tions and in the manner and by the means
hereinafter described and claimed.

In the accompanying drawings, Figure 1 1s
a view in elevation showing completed alter-
nate sections of a dam and a stop-log 1n posi-
tion for work to be done upon a section inter-
vening between the two adjacent completed
sections. Fig. 2 is a plan view from above
of the parts of the dam and of the stop-
log shown in Fig. 1. TFig. 3 is a view in ele-
vation, partly in section, looking in the di-
rection of the arrow z at a section of the dam
indicated by the line a b in Fig. 2, with the
stop-log, however, removed and the water
flowing through the open section and over

the fooiing-course of the dam. TFig. 4 is a.

view similar to that of Fig. 3, the section be-
ing made, however, with the stop-log in place
and masonry or stone work of the section

35 inserted and carried to a considerable height.
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Fig. 4 also shows methods of placing; adjust-
ing, and holding the stop-log 1n position.
Fig. 51is arear elevation of the stop-log shown
in Figs. 1 and 2, the view being similar to that
of the stop-log shown in Fig. 1, but on a larger
scale. Tig. 6 is a view looking in the direc-

tion of the arrow ¥ at a horizontal section 1n- |
dicated by the line ¢ d of the stop-log shown

in Fig. 5. Fig. 7 is a view looking in the di-
rection of the arrow z of a vertical section in-
dicated by the line ¢ f of the stop-log shown in
Fig. 5. Kig. 8isa view similar to that of Fig.
1 except that the masonry in all but one of
the openings or sections between the com-
pleted alternate sections has been carried to

a height nearly uniform throughout the dam.
Tn Fig. 8 at the opening or section where the

stop-log is in position the masonry or stone
work of the section is being inserted and car-
ried approximately to the height already

|

on one side.
‘ed in position, as n Kigs. 1, 2, and 4, the stop-
e

1 reached in the other uncompleted sections of

the dam, and, as shown in Fig. 8, while such
work is being done by aid of the stop-log the
water is flowing through the spaces of the
other uncompleted sections of the dam where
the work 1s not going on. Fig. 9 shows an

elevation of a completed dam embodying the -

features of this invention and constructed ac-

cording to the method and by means of the

apparatus of this invention, the completed
dam being in sections, which sections are
joined by some suitable material, as herein-

a, joining together of completed sections of
the dam. , .
Referring generally to the

igures of the

drawings, A A A is the bottom of the river or

other body of water across which the dam1s
to be constructed. B B B are the footing-

courses built to asuitable height, (indicated by

the line ¢ h.) CC C are completed alternate
sections of the dam built upon and carried up

60

afier described. F¥ig. 10 is a plan view from
“above of part of the completed dam, showing

70

75

from the footing-courses. The sections C C

C are preferably made integral with the foot-

ing-courses. 1 DD are openings of the dam

0.

above the footing-courses and between adja-

cent completed sections. K K I are par-
tially-completed sections of the dam built
upon and above the footing-courses and be-
tween adjacent sections CC C, and I I If are
sections E E E when the latter have been

completed or built to the height and condi-

tions required. The sections K K K and K K
I are preferably made integral with the foot-
ing-courses. ( G G are recesses In sections
of the footing-courses and in sections C C C

90

for the reception of ribs H H H, which pro-

ject from sections E E E and F I F and in
like manner from sections of the footing-
courses. - - |
1 is the water of the river or other body ot
water. | | | |

J is a stop-log. The stop-log is preferably
constructed as shown in the drawings, where-
in the stop-log is shown as a hollow box open
When such a stop-log 1s adjust-

log is open on the downstream side. Th
stop-log miay be constructed of steel or other
suitable metal or material and it need not be

a hollow box, but may be of any suitable or

convenient form. A flat stop-log consisting
of or like the rear or upstream side of the
stop-log shown in Fig. 5 would be a suitable

95
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10O

- press toward or against the masonry or stone
- work of the dam, the purpose of the rim or
flap being to lessen or prevent the leakage of

20

also be apphed.

2.

a hollow box, suitable supports L L L may

f'.rl :

M 1s a r1m or

the edges of the sides of the stop-log which

water between the stop-log and the masonry

- of'the dam. _ | | |
In Fig. 4; N 18 water that hag leaked into
- the stop-log J, and O atre means which may
be used for placing, adjustinig, and holding
the stop-log in position; but the pressire of

the water dagainst the stop-log 18 mainly or

entirely relied upon to secure or hold the
stop-log 1n position and to pressits surrotind-
' im, flap, or gasket M. against the ma-
sonry to reduce or prevent leakage.

P 1s suitable material by which the sec-

mg rim,

tions of the dam are joined.

30

- Of the many considerations involved in
building dams, especially larpe masonry

dams; two important ones are, first, the ex-
clusion of the water of the river or other body

of water irom the masonry or other material
of the dam while 1t 18 beihg placed in posi-

~ tion; and, second, the effect of expansion and
contraction in the finished masonry or mate-

| ap, of rubber or other suit-
able material, aflixed to and.projecting from

844,498

by those skilled in the art to which this in

vention appertains. The footing=courses
B B B should, however, preferably be built

in sections; which may correspond to the sec-

stop-log. To insure sufficient strength' to | diverting-works; as will be well understood
the stop-log, bars K K K, of steel or other
suitable material, may be sécured to the rear
or upstream side of the stop-log. To give
additional strength to a%op%gemﬂsﬁng of

tions C C C and F F I of the rest of the d&mﬂ e

built upon them, in order that provision may
be made, as hereinafter explained, to guard

longitudinally- against the effects of expan-

sion and contraction of the mass of the foot-

11o-COUrses.

75

coursés B B B or some only of the sections of

the footing=couises have been completed; al-
ternate sections C O G of the dam are then:
buult complete, preterably to:the top upen
‘the completed part orseéctions of the tootimng-

o .

courses.. Then theé remdining part or parts
or remalning. sections oi the tooting=courses

are built and the remaining alternate see-

tions C C € of the dam are then built com-
plete, preferably to the top upon the said ré-

85

magining part or parts or sections of the foot-

ing=courses thiis completed, the water in the
‘meantime flowinig throtgh the openings D D

D between the sectioris C C C préeviously eon-
strueted. The construeted sections (¢ € C .

90

will now alternate with the open spaces D' D .
D throughout the length of the dam,.and at

this stage ot the work the waters flow through-
all the openings D D D between the. con-
structed sectionis C ¢ C. The work of filling

™

up the openings DD D and. of construeting
the remaining sections F F F of the dam i§

then begun and i$ carried on in such a way, as:

35 rial of the dam throughotut its:length from
~end to end; due especially to changes in tem-
perature. With referénce to the first con-
sideration varilous imethods have been
adopted for keeping the work dry during
construction; their nature depending largely
~upon local conditions; but coffér-dams or
- other temporary diverting works have been
- required in most cases. Such coffer-dams or
other temporary diverting works are often of
5 great magnitude, and in general the methods
 heretofore resorted to for excluding water
from the work during construction have
formed a very 1mportant item in the cost of
damis. With reference to the second consid-
> eration,; masoniy dams have lieretofore been
designed and built as monoliths without any
~ provision beihg made to guard against the
effects of expansion and contraction of the
mass longitudinally. In many such casges
55 large and small cracks have developed in the
- masonry; ahd siich cracks always cause more
or less leakage and may impair the strength
and integrity of the dam. -
~In the construction of a-damaccmfding 1o
this invention the foregoing considerations
are fully provided for and the dam may be
constructed in sections; as follows: '

‘hereinafter explained, that the height ot the:
masonty E K K in the openings D D D18
' miade and kept preferably nearly unaform:
throughout the progress of the work and un-
til the sections I' ¥ K have been constiveted.
4@ F I are cons p ](_?]5 .
imgs D D D by the aid of stop-logs J and in-
the following manner: The stop-logs J are
of length sulflicient: to extend across the
openings D D D left in the dami after the con-~
struction of the sections C C € and to overlap 110
and to rest against thé masonry on edch side
of the openings D D D. The stop-logsJ are
placed 1n vertical positions against the back:
or upstream side of: the dam. If the stop-
log 18 a hollow box, its open side 1s placed:
against the back or up stream side of the
dam. The depth of each stop-log J 18-8ueh- |
that its top edge projects above the water
and 1its lower edge overlaps and rests against:
the masoniry. This position of the stop-log 120
18 maintained as the stop-log is carried up
along the opening' D as -tlge:-work progresses.
The stop-log in this position forms a gate
excluding water from the opening D between
two sections C C of the dani; and as the stop-
log 1s raised and vertically adjusted to the
e : - work as the work progresses the water1s exs=
The tooting-courses B B B are built to a'|.cluded from the work in the opening D ffoni
~ stitable height in any orditiary mannet, as | bottom to top and until the section F has
65 by the aid of coffer-dams or otheir temporary | beeni constructed. Any water N that may ize

115

6o ”._5'
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844,498 - 2
collect through leakage or otherwise in a | and neither the footing-courses will form a

pocket formed by the stop-log when placed | monolith, nor will the parts above the footing-
in position against the back or upstream | courses forma monolith, nor wil the footing-
side of the dam may be removed by pumping | courses and the parts of the dam above the

s or in any other convenient or suitable man- | footing-courses together form a monolith. 70

- ner. ' B _ o As a consequence efficient provision 1s made -
The construetion of the dam in sections, | against the development of cracks m the

as herein described, avoids the necessity of | dam and against leakage caused by such
carrying the, original coffer-dams or other | cracks and against the threatening and im-

ro temporary diverting-work above the height - pairing of the strength, efficiency, and in- 75
necessary for the construction of the footing- | tegrity of the dam. The material P used for
courses, since the openings D D D between | joining the adjacent sections may be any -
the sections C C C provide for the flow of the | suitable material which will prevent the sec-
water during the progress of the work. The | tions from bonding, such as felt soaked 1n

rs water flows during the progress of the work | tar, tar melted and applied with brushes, 8o
only through those openings D D D to which suitable oil, such as lFi)nseed—ﬂﬂ, asphalt,
stop-logs are not applied and in which: the | elastic material, and the like. The mate-
sections B B E or ¥ F F of the dam are not | rial P, interposed between the adjacent sec-
being built. According to this invention tions, is intended primarily to prevent the.

20 provision is therefore made in the progress sections from bonding. If the material em- 85
of the work itself for the discharge of the | ployed issuch as to make a water-tight oint,
water of the river, stream, or other body of | such effect 1s secondary. Deposits from the
water during the construction of the masonry | water will in time make a joint water-tight,
or body of the dam above the footing- | asis well understood. The several sections

25 courses. For the comstruction of the alter- | of a dam so constructed will when finished be go
nate sections C C C in the manner herein de- | independent blocks. A section of the footing-
seribed it is not necessary, as will be well | courses and a section C or a section I of the
understood by those skilled in the art to | dam built upon it should pre’erably consti-
which this invention appertains and as | tute an independent block, 1t not being nec-

s0 clearly appears from the foregoing descrip- | essary or advisable to insert the material P’ 93
tion, to carry the coffer-dams or other tem- | between the footing-courses and the sections
porary diverting-works upward above the | C C(C and I I F built upon the footing-courses

" height necessary to construct the footing- | or otherwise to prevent the bonding between -
courses:; and because the dam is constructed | the sections of the footing-courses and the
3¢ in sections, by reason ot which the openings | other sections of the dam built upon and reo
D D D provide means for the discharge of the | above the footing-courses. In the com-
water during the progress of the work, as | pleted dam the sections of the footing-courses
above explaimed, the remaining parts of the | should prelerably be integral with the sec-
dam or sections E E E or F F I¥ may be con- tions C C C and ¥ F ¥ built upon them. The

40 structed by the use of stop-logs, as heremn sections CCCand F FF may advantageously 105
explained. | be dovetailed together, as by recesses G G G

The construction of the dam in sections | and ribs H H H projecting into them, the ma-
according to this invention also permits the | terial P also being used, as above described,
effects of expansion and contraction of the | and somay the several sections of the footing-

45 mass to be guarded against longitudinally. | courses. . . - 110
If the sections of the footing-courses or the The. stop-logs J may be handled, placed, '
sections CC C and F F F built upon the foot- | and adjusted in position by any suitable
ing-courses were joined together without means—ifor example, by suitable tackle and
provision made against the bonding of the | apparatus operating from a barge or from °

so several adjoining sections, so that the footing- ‘the dam. - o 115
courses form a monolith, and the sections It will be clear to those skilled in the art to
CCOCand F FFform amonolith, orso that all | which my invention appertains that dams
the sections taken together form a monolith, | may be constructed according to the main
larce and small cracks would ordinarily | features of my invention without following

¢ develop in the dam, cause more or less leak- | all the details above given. 120
age, and threathen or impair the strength and What I claim 1s— -
integrity of the dam. By building the dam | 1. ‘The method of constructing a dam,
in sections, as herein described, and by join- | consisting. in ‘constructing sections of the
ing the sections and interposing some suit- | dam with open spaces between for the flow

60 able material P between the adjacent sec- | of the water, then progressively excluding 125
tions the effects of expansion and contrac- | the water irom the open spaces, and filling
tion referred to are avoided. By such a | the open spaces, after and while the water is
construction of the dam in sections and by | excluded thereirom, substantially as de-
such a joining of the adjacent sections bond- | scribed. . o

2. The method of constructing a dam, con- 30

65 ing of the adjacent sections will not occur, |




sisting - in- constructing: seetions: of: the. dam.

with open spaces between for:the flow. of was+

ter;, then progressively excluding: the -water:

from. the: open: spaces;. and: filling the open:

. Spaces:to.successive -and approximately uni--
form heights; substantially: as:deseribed.

3: Themethod of construeting a-dam, con--

sisting m comstructing: sections: of the: dam-

~with open spaces:between for: the flow:-of. the-

-waiter; then progressively placing stop-logs in.

1C

Po sitlom. aeross:the: Open spaces. and exelud--

1ng: thereby. the water: from.the:open spaeces:
and - fillimg-the-open.: spaces; after: and while.
the water: is- excluded: therefrom, substan- -
tially. as-described.. '

15" _ _ |
4:. The method of constructing a:dam;, con-~-

sisting in: constructing sections- of. the: dam |’

with open:spaces:between for the flow of the

‘water; and then; by the aid of a:stop-log, pro--

20 gressively excluding the-water from the open:

spaces and :filling: the. open spaces to sueces-

- siveand ‘approximately uniform heights; sub--
stantially. as: deseribed.:

5., The method ‘of constructing:a-dam, con- |

- sisting: . constructing: the. footing-courses:

‘and upon:the:fToetmg-courses sections-of: the:
aam with open spaces between for the flow of
the: water; then progressively clesing-the open.

‘spaces-above.the footing-courses and ‘exclud--
ing thereby the water from.the-open.spaces;
and fillmg-the open. spaces; substantially. as:
described.: .
- 6+ The method of construeting a-dam, con--

3

sisting: in. constructing: the: footing-courses:|

and upon the.footing-courses sections-of the-
dam with-open spaces-between for the: flow of
the-water, then.progressively excluding. the:
water from the-open spaces; and.filling the
open. spaces.:to suecessive and approximately

35

40.
7.. Themethod of constructing a-dam, con-
sisting 10 constructing the- footing-courses:
and upoen:the foeting-courses:sections of: the:
dam with-open spaces:between for the flow of.
5- the water, then progressively placing: stop--
logs in position:across: the open .spaces above
the: footing=courses- and excluding - thereby
the water:{rom the open spaces and filling the.
open:spaces;.substantially as-deseribed:

8. The method of constructing a dam, con-
sisting i construeting: the  footing-courses
and upon:the footing-courses sections of the:
-dam with open spaces:between for:the flow of:
the water; and then; by the:aid of a stop-log,
progressively excluding the:water from the
open spaces and filling the open spaces
to. successive  and approximately uniform
heights, substantially as:deseribed..

9. The method.of constructing a.dam; con--
sisting.1n.construeting the-footing-courses in
sections;. and. upen. the:footing-courses. sec-
tions: of: the: dam . with open spaces between
forithe:flow of the:water, and then filling. the:
open spaces, substantially as described:.

55

6o

gl _
4 a

uniform - heights, substantially as deseribed. |

844,498

consistingin construeting part of the-footing--
courses and; upen _the part:construeted of the:
footing=eourses;. sections- of. the: dam: with:
open -spaces:between:for the:flow: of . the:wa~-
ter; then construeting. the-remaining footing=- 70
courses and, upon the remaining footing=
courses; sectlons-of.the dam:with open spaces
‘between for the:flow: of the:water; and. then:
filling . the open:.spaces, substantially: as: de=-
seribed. | - i 75,
- 11. The: method: of constructing a. dam;.
consisting m construeting the-dam in.sections:
of masonry and-in joining: adjacent:sectionss
by means: of material interposed between the.
sections and suitable to.prevent the:sections: So-
from-bonding; substantially as:described..
12. The  method of construecting a: dam;.
‘consisting in constructing the damin sections.
of masonry abeve.the foeting-courses.andin:
Jommg- adjacent sections: by means: of mate--8y,
rialanterposed between the sections.and suits-
able-to prevent: the sections from bonding;
substantially as described.. = , |
13. The.method' of comstructing a: dam;
consisting-1n construeting the foeting-courses- g¢.
n: sectioms; building: sections of maseonry,
upon the footing-courses:and . joining:the. ad--
Jacent sections by means- of material. . inter-
posed. between- the:sections of the- footing--
courses .and. between. the seetions-built upon:
the footing-courses: and: suitable to. prevent:
‘the sections of masonry. from bending; sub--
stantially as:described.. - -
- 14: In a dam; the combination of seetions:
of the-dam forming open spaces-between:for 100
the flow. of the water, and a, stop-log in pesi--
tion across-such:an:open space-from: which:
the :water: 1s excluded; substantially: as. de--
seribed. | |
~ 15: In a dam, the combination of sections: 1053
of the dam forming open spaces betweea for:
the flow of .the water, and a stop-log:provided
‘with a gasket n pesition-across:such an-open.:
space from which the: water is;excluded, sub--
stantially as-deseribed.. 110
16, In a-dam; the.combination:of.sectionss
.of the dam forming spaces:between for the:
flow- of . the water partially filled. with: sec-
tions: of masenry. to approximately uniform:
heights, substantially as deseribed. 115
- 170 In a.dam; the combination of seetions*
of: the dam forming- spaces between: for: the-
flow. ot the. water partially filled. with. see-
tions: of: masonry to. approximately uniform:
heights; and a stop-log in pesition acrosssuch. 120
& space from- which the water:is exeluded;
iy-;- as-described:. . '

1

95

i

substantial _ -
18. In a-dam; the combination of .sections
“of the dam forming open.spaces between for.
the flow of the-water partially, filled to ap+ 123
proximately uniform heights; and:a stop-log:
proviced with:a: gasket: in position: across:
such:an openspace from which the:water:is:
excluded; substantially as:described.:

65- - 10.. The. method  of: constructing: a: dam, | 19.. Ima-dam, the combination of fo oting= 130
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courses, sections built upon the footing-
courses and material interposed between the
sections and suitable to prevent the sections
from bonding, substantially as described.
20. In 4 dam, the combination of footing-
courses In sections, sections built upon the
footing-courses and material interposed be-

tween the sections of the footing-courses and

between the sections built upon the footing-
courses and suitable to prevent the sections
from bonding, substantially as described.

21. In a dam, the combination of footing-
courses and sections built upon the footing-
courses with open spaces between the sec-
tionsand above and across the footing-courses
for the flow of the water over the footing-
courses, substantially as described.

22. In a dam, the combination of footing-
courses and sections bu.lt upon the footing-
courses with open spaces between the sec-
tions, partially filled to approximately uni-
form heights, above and across the footing-
courses, for the flow of the water over the
partially-filled spaces, substantially as de-
sceribed. '

23. In a dam, the combination of footing-
courses In sections and sections bullt upon
the footing-courses with open spaces between
for the flow of the water, substantially as de-
seribed. - -

24. In a dam, the combination of footing-
courses in sections and sections bu.lt upon
the footing-courses with open spaces between
for the flow of the water, partially filled to ap-
proximately uniform heights, substantially
as described. | | -

- 25. In a dam, the combination of footing-
courses and sections built upon the footing-
courses with open spaces between for the
flow of the water, and a stop-log in position

across such an open space, from which the
water is excluded, substantially as described.

26. In a dam, the combination of footing-
courses and sections bu'lt upon the footing-
courses with spaces between for the flow or
the water, partially filled to approximately
uniform heights, and a stop-log in position

“across such a space from which the water 1s

excluded, substantially as described.

27. In a dam, the combination of footing-
courses in sections, and sections built upon
the footing-courses with open spaces be-

tween for the flow of the water, and a stop- |

o

1 log in position across an open space, sub-

stantially as described.
28. In a dam, the combination of footing-

courses in sections, and sections built upon

the footing-courses with spaces between for
the flow of the water, partially filled to ap-

proximately uniform heights, and a stop-log.

In position across one of the spaces, substan-
tially as described.

29. A dam, consisting of footing-courses
and sections built upon the footing-courses
with spaces between for the flow of the water,
:Eartia, ly filled to approximately uniform

eights, and material interposed between the

60

sections and suitable to prevent the sections -

from bonding, substantially as described.

30. A dam, consisting of footing-courses in
sections, and sections bu.lt upon the footing-
courses with spaces betweenfor the flow of
the water, partially filled to approximately
uniform heights, and material interposed
between the sections of the footing-courses
and between the sections built upon the foot-
ing-courses and suitable to prevent the sec-
tions from bonding, substantially as de-
scrabed. |

31. A dam, consisting of footing-courses
and consecutive, independent sections of
masonry built upon and across and along the
footing-courses, substantially as described.

32. A dam, consisting of footing-coursesin
sections and consecutive, independent sec-
tions of masonry built upon and across and

along the footing-courses, substantially as

described.

33. A dam, consisting of independent
blocks of masonry and material interposed
between adjacent blocks and suitable to pre-
vent the blocks from bonding, substantially
as described. ' - |

34. A dam, consisting of consecutive sec-
tions of masonry provided with recesses and
ribs projecting into the recesses, substan-
tially as described. |

35. A dam, consisting of footing-courses
and consecutive sections of masonry built
upon the footing-courses and provided with
recesses and ribs projecting into the recesses,

substantially as described.
' HUGH L. COOPER.
Witnesses:

"H. J. RHODES,
J. P. ALLEN.
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