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No. 771,071,

UNITED STATES

Patented September 27, 1904.

PATENT OFFICE.

JESSE LINCOLN HOLMES, OF BUTTE, MONTANA.

 METAL DAM.

SPECIFICATION forming part of Letters Patent No. 771,071, dated September 27, 1904.
Application filed October 28, 1908, Serial No. 178,856, (No modsl.)

To all whom ¢ may concermn.:

Be 1t known that I, JEssE LincorLy HorLyzs,
a citizen of the United States, and a resident
ot Butte, in the county of Silverbow and State
of Montana, have invented a new and Im-

~proved Metal Dam, of which the following is
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- of facing and connection with a brace.

a full, clear, and-exdct description.

The mvention relates to the formation of

reservolrs for the storage of water used in
power plants for
like. - . | -

The object of the invention is to provide a

r

new and improved metal dam more especially.

designed for use in canyons, streams, and other
waterways having steep or slanting banks,
which dam can be readily set up, is exceed-
mgly strong and durable, and is arranged to
dispense almost entirely with the use of ma-
sonry and to allow of building the dam with-
out seriously interfering with the natural flow
of the water in the waterway.

The invention consists of novel features and
parts and combinations of the same, as will
be more fully described hereinafter and then
polnted out in the claims. |

A practical embodiment of the invention is
represented in the accompanying drawings,
forming a part of this specification, in which
similar characters of reference indicate corre-
sponding parts in all the views.

- Igure 1 is a longitudinal sectional eleva-
tion of the improvement as applied. Fig. 2
18 an enlarged perspective view of one of the
anchorages for the truss-rods. Fig. 3 is a
face view of the downstream side of the im-
provement as applied, the spillway and the
waterway being shown in section. Fig. 4 is
a plan view of the improvement as applied,
the spillway being omitted. Fig. 5 is an en-
larged sectional plan view of part of the dam
structure and brace connection. Fig. 6 is an
enlarged sectional plan view of a post, the
foundation-plate, and part of the facing. Fig.
7 1s a face view of the same. Fig. 8 is an en-

larged sectional plan view of a modified form -

Hig.
9 1s a side elevation of a modified form of an-
chorage as applied to the bed of the water-

irrigation purposes and the

way. Fig. 101is a plan view of the anchorage.

shown in Fig. 9, and Fig. 11 is a perspective

view of the stand for the anchorage shown in
Fig. 9.

The dam extending across a waterway A
consists in its general construction of a me-
tallic dam structure B, embedded at its bot-:
tom 1n the bottom A’ of the waterway A and

embedded at its ends in the sides or banks A
of the waterway, so as to dispense with abut-
ments and other masonry, and the said dam

structure B 1s braced by braces in the form of

truss-rods C, extending on the upstream side
of the dam and connected with upstream an-
chorages D, set and held on the bottom A’ of
the waterway.
structure B 1s formed of an upright trans-
versely-extending metallic plate I, (see Figs.
1, 6, and 7,) resting on the bottom of a recess
A’, formed transversely in the waterway and

widened at the top, asat A, After the foun-.
dation-plate E is set in the recess A®it is locked

therein by a filling A°, of hydraulic cement or
the like, and in order to prevent the founda-
tion-plate K from being pulled up on an up-
ward strain the side walls of the said recess
A’ are made tapering to enlarge the recess at
the bottom, as plainly indicated in Fig. 1, and
the lower end or base of the foundation-plate
K 1s widened by the use of metallic strips
E', extending on both sides of the plate and
throughout the length thereof. |
On the top of the foundation-plate E are
set posts I, placed suitable distances apart and
each consisting of two spaced I-beams F’ and
and K (see Figs. 6, 7, and 8,) connected with

“each other at the lower ends by a bottom plate
or block F* fastened in position by bolts F*

and flush at its under side with the lower
edges of the I-beams, so as to rest with the

latter on the top of the foundation-plate E.

From the under side of the bottom plate or
block ¥* depend lugs F°, straddling the foun-
dation-plate K and secured thereto by a suit-
able bolt I, to preventshifting of the postin
elther direction on the foundation-plate E.
It 1s understood that the web of each I-beam
F’ and F* extends at right angles to the foun-

The foundation of the dam .
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‘holes.

dation-plate X, as will be readily understood
by reference to Fig. 6, and the sald I-beams
are spaced sufficient distances apart to per-
mit the entrance of the outer ends of the
truss-rods C, which outer ends are connected
by transverse pivot-pins C' with bearing-
plates C°, bolted or otherwise fastened to the
inner faces of the webs of the I-beams F and
I°, asplainly illustrated in Fig. 5. The pivot-
pins C' preferably extend through openings

in thesaid webs, and the outer ends of the said

pivot-pins are covered by suitable caps
Iikewise bolted or otherwise fastened to the

webs of the I-beamsand to the bearing-plates.
The downstream sides of the I-beams I’

and F* are connected with each other by a ver-
tically-disposed plate F" for retaining the

hydraulic cement and crushed rock, the said
filling being placed into the spaces between
the I-beams, as will be readily understood by

reference to Fig. 1, so as prevent leakage of
1 In case the flat plates (shown in Fig. 6) are

the water by way of the posts.

The truss-rods C of the bracing are each
preferably made 1n sections, connected with-
each other by a turnbuckle C*, as plainly illus-

trated in Fig. 1, and the truss-rods for each
post are pivotally connected by pivot-pins C°
with.a brace-plate C’, fulcrumed on a pivot-
pin D', held in stands D?, forming part ot the
anchora.ge and resting on the top of the bot-
tom A’ of the waterway, as plainly shown in
Fig. 1. It will beseen thatthe bearing-plates
(C? for the truss-rods are spaced
tances apart at the I-beams of each post, the

sald bearing-plates being spaced farther apart

from the bottom upward, as less bracing is
required near the upper end of the dam struc-

ture than near the lower end thereotf. By the
construction described the truss-rods C ex-
tend in a vertical plane and in a spread-outor
fan shape from the brace-plate C°, pivoted on
the anchorage D. By use of the turnbuckle
C* each truss-rod may be adjusted to a nicety

when setting up the post, so as to insure

proper bracing of each post throughout the
entire length thereof from the anchorage D,
located on the upstream side of the dam.
The pivot-pin D’ of each anchorage is en-
gaged by the eye of an eyebolt D?, extending
through a bore-hole in the bottom A’ of the

waterway. The bore-hole for the eyebolt D

i1s drilled from a tunnel A’ formed trans-
versely in the bottom A’ of the waterway and
leading to a shaft A’ (see Fig. 3) for the work-
men to enter the tunnel in boring the said
The eyebolt D’ extends into the tun-
nel, and its nut D° screws against a washer
D*, resting against one wall of the tunnel A°,
so that the strain of the brace for each post
1s exerted against the rock or other material
forming the bottom A’ of the waterway, it be-
ing.understood that the eyebolt D® extends in

ql1-
ing (> of hydraulic cement or a mixture of

suitable dis-

the bars'T.
tallic plates I°, which form the bottom of the
spillway.

771,071

an angular direction and in the same vertical
plane as the truss-rod C, so that an exceed-
ingly strong anchorage for the truss-rod 1s
provided.

Thestand D*ispreferably made in two parts,
as 1llustrated in Fig. 2, but 1t may be made 1n
one part, as shown in Fw‘% 9,10, and 11; but
in each case the eyebolt D? s pwotally con-
nected with the stand, and the brace-plate C°
1s similarly connected with the stand and pret-
erably at the same pivot which connects the
evebolt D’ with the stand.

After the posts are erected and braced, as
described, the dam-facing is placed in position

on the upstream side of the posts, and this

facing consists of metal plates H, riveted or

otherwise secured to the flanges of the oppo-
site I-beams of adjacent posts, so as to leave
space between the flanges of the I-beams T’
and F° of a post for the passage of the truss-
rods C. The plates H may be flat, as shown

in Fig. 6, or arched, as illustrated in -Fig. 8.

used the longitudinal joints of the plates are

covered by bars H', preferably made of T-
1ron and riveted or otherwise fastened to ad-
Jjacent plates to greatly reinforce the facing
-and prevent leakage of the water at the joints.

‘The plates at the sides of the facing are ex-

tended into recesses A°, formed in the banks
or side walls of the waterway. and are em-
bedded 1n a filling of hydraulic cement to ren-

der the facing proof against leakage, to se-

curely hold the dam structure in place with-
out the use of abutments or other masonry.

By reference to Fig. 1 it will be seen that

the bottom plates and the lower ends of the
posts extend into the enlarged portion A* of
the recess A°, and the said parts are embedded
1n the hydraulic cement filled 1into the top por-
tion A* after the plates H are in position on
the posts erected on the already -embedded
foundation-plate E.

The spillway I 1s formed of curved bars T,

‘bolted or otherwise secured to the upper ends
of the posts B and extending from the same
1n a downstream. direction, as plainly shown
in Fig. 1.
blocks I? and I*, of which the blocks T* are
secured to the I-beams of the posts, the same

Braces I” are pivoted on bearing-

as the bearing-blocks C* for the truss-rods C,
and the blocks I’ are secured to the webs of
The bars:I’ are covered by me-

By the arrangement described the water

flowing over the Splllway I is projected a con-
siderable distance downstream away from the
foundation of the dam structure, so as not to

injure the foundation, at the same time leav-

mg a water-free space on the downstream-

face of the dam structure for workmen to en-
ter for repairs, inspection, and other purposes.
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On the downstream side of the facing H
are arranged gates J for covering openings in
the tacing at the lower end thereof to allow
of draining the reservoir whenever it is de-
sired to do so. The gates J are mounted to
slide in vertical guideways J’, secured to the
tacing, and each gate is provided with an up-

- wardly - extending rod J* having its upper
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threaded end engaged by a nut-wheel J°. abut-
ting against a bearing J* for the rod J* and
secured to the facing. Now on the operator
turning the nut-wheel J° the gate is raised or
lowered, according to the direction in which
the nut-wheel J° is turned. Other means
may be employed for the same purpose.
Various parts of the dam may be differ-
ently constructed without deviating from the
spirit of my invention. Ior instance, the an-

chorages D may each be made of a single-

piece stand D° as shown in Figs. 10 and 11,
and the base of such stand fastened by bolts
D’ to the bottom A’ of the waterway, the
bolts D" engaging a retaining-plate D, resting
agalnst the roof of the tunnel A’, as shown in
Fig. 9. The brace-plate C' for the truss-rods
C 1nstead of being made of one piece may be
made 1n sections, as shown in Figs. 9 and 10:
but the said brace-plate in either case is piv-
otally connected with the anchorage-stand,

and the truss-rods are pivotally connected

with the brace-plate. The facing-plates H
may be curved or arched in a transverse di-
rection, as shown in Fig. 8, to increase the
strength of the plates and to compensate for
transverse expansion and contraction of the

dam structure, owing to the variations in tem-

perature during the several seasons. A simi-
lar result is obtained by having the I-beams
F" and F*® of each post spaced apart to allow
transverse yielding of the I-beams on undue

_expansion and contraction.

In building the dam the recesses A® AP
and the tunnel A®and its shaft A7 are formed
in the waterway, and then the foundation-
plate 1 is set in the recess A® and embedded
in hydraulic cement, and while this operation
1s going on the holes for the anchorage eye-
bolts D® may be drilled from within the tun-

nel A®and temporarily closed—that is, until

the eyebolts are inserted. The posts F are
now erected on the foundation-plate E and
the anchorages D placed in position and bolted
down, and then the truss-rods C for the brac-
ing are used and adjusted to properly brace
the posts. Now while this work is going on
the flow of the water in the waterway is not
Interfered with to any great extent. After

- the posts are in position and braced then the

60

tacing - plates are put in position, with the
gates J, however, open to allow free fow. of
the water in the waterway, the gates being
ot such number and capacity that the entire
volume of the water in the waterway can fl

lable to be injured by
floods, &c. It will also be noticed that by the
construction described every unit of support
is dependent only on itself, and hence if a part
should become weak or give out it does not

oW

3

on without causing the level of the water to
The lower portions

rise to any great extent.
of the facing and posts are embedded in hy-
draulic cement and the ends of the side plates
of the facing are likewise embedded and the
posts are flled with a filling material G to
render the same solid and water-tight. When
the dam structure is completed, the gates J are
closed to dam up the water on the upstream
side of the dam, thereby storing water for

use 1n power plants or for irrigation and other
purposes. |

In the dam described the dam stracture B,

‘which has to retain the water, extends verti-

cally, and hence exposes the least possible sur-
tace to the pressure of the water, and as the

bracing for the dam structure and the anchor-

ages therefor are all on the upstream side of

the dam structure it is evident that the over-

flow passing over the spillway I does not, come
1n.contact with the bracing or anchorages, and

hence 1t cannot interfere with or damage the

Salre,

- As the stored water is over the anchorages
for the bracing it is evident that the weight

of the water assists in holding the anchorages

1n place to withstand the strain exerted by the
water against the dam structure and its brac-

ing. By having the anchorages and bracing
on the upstream side of the dam structure and
submerged 1n the stored water, they are not

oating matter, ice,

necessarily invalidate the remaining parts, al-

though the dam may be incapacitated for the

time being.

When using the dam for wide waterways

having slanting banlks, the metal platesof-the
tacing exfend into the bed-rock the same as
above described, but the posts are made
shorter as the ends of the dam at the banks

ot the waterway are reached.

It will be understood that more than one
tunnel A’may be employed for the anchorages
to provide more rock resistance for the an-

chorages and braces. |
Having thusdescribed my invention, I claim
as new and desire tosecure by Letters Patent—

1. A metaldam comprising a transverse dam

structure having a facing and embedded at its

bottom 1n the bed of the waterway and em-

bedded at its ends in the sides of the water-

way, and a bracing anchored upstream in the

bed of the waterway and connected with the

sald dam structure, as set forth.

2. A metal dam comprising a transverse
metallic dam structure having a sheet-metal
facing and embedded at its bottom and ends

1n recesses in the bottom and sides of the wa-

terway, upstream braces connected with the
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" bedded in recesses in the sides of the water-
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20

30

4 .

sald structure, and anchorages spaced from

.the structure at the upstream side thereot and

engaged by the said braces, as set forth.

3. A metal dam comprising metal founda-
tion-plates embedded 1n a transverse recess in
the bed of the waterway, posts erected on the
said foundation-plates, and a facing attached
to the posts, as set forth.

4. A metal dam comprising metal founda-
tion-plates embedded 1n a transverse recess in
the bed of the waterway, posts erected on the

sald foundation-plates, and a facing attached

to the posts, the ends of the facing being em-

way, as set forth.

5. A metal dam comprising metal founda-
tion-plates embedded in a transverse recess in
the bed of the waterway, posts erected on the
said foundation-plates, a facing attached to
the posts, and a bracing anchored upstream
in the bed of the waterway and connected with
the said posts, as set forth. -

6. A metal dam comprising spaced posts
erected 1n the waterway and extending in a
row across the waterway, a dam-facing at-
tached to the said posts, and braces anchored
upstream and connected with the said posts,

as set forth.

7. A metal dam comprising spaced posts
erected 1n the waterway and extending in a
row across the waterway, a dam-facing at-
tached to the said posts, and braces anchored

~upstream and connected with the said posts,

35

4.0

50

each brace consisting of a plurality of truss-
rods arranged 1n a vertical plane and spread
fan shape, the outer ends being connected with
the corresponding post at different points 1n
the height of the post, as set forth.

3. A metal dam comprising spaced posts
erected 1n the waterway and extending in a
row across the waterway, a dam-facing at-
tached to the said posts, and braces anchored
upstream and connected with the said posts,
each brace consisting of an eyebolt anchored
in the bed of the waterway and in longitudi-
nal alinement with the corresponding post, a
stand on the bed of the waterway, engaged
by the eyebolt, a brace-plate pivoted on the
sald stand and truss-rodsconnecting the brace-
plate with the post at different points of the

height ot the post, as set forth.

55
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9. A metal dam comprising a metal founda- .

tion embedded 1n recesses formed in the bot-
tom of the waterway, spaced posts erected on
the foundation, braces anchored upstream and
connected with the said posts, and a dam-fac-
ing of sheet metal attached to the said posts,
as set forth.

10. A metal dam comprising a transverse
row of posts erected in the waterway, each
post consisting of a pair of spaced I-beams,
bottom plates connecting the I-beams of a
pair together, a dam- facmﬂ* attached to the

771,071

posts, braces, one for each postand pivotally
connected therewith,and upstream anchorages

for the said braces, as set forth.

11. A metal dam comprising a transverse
row of posts erected in the waterway, each
post consisting of a pair of spaced I-beams,
bottom plates connecting the I-beams of a
pair together, a dam- fa,cmo" attached to the
posts, braces, one for each post, each brace
consisting of a plurality of truss-rods extend-
ing between the spaced I-beams, to pivotally
connect with the same at their webs, and up-
stream anchorages for the said braces, as set
forth.

12. A metal dam comprising a structure ex-
tending across the waterway and consisting of
a metallic foundation embedded in a recess 1n
the bottom of the waterway, posts erected on
the said foundation, and a metal-dam facing
on the said posts, the lower ends of the posts
and the bottom of the facing being embedded
in the bottom of the waterway, and the ends
of the facing being embedded 1n the sides of
the waterway, as set forth.

13. A metal dam comprising a structure ex-
tending across the waterway and consisting of
a metallic foundation embedded in a recessin
the bottom of the waterway, posts erected on
the said foundation, a metal-dam facing on
the said posts, the lower ends of the posts and
the bottom of the facing being embedded in
the bottom of the waterway, and the ends of
the facing being embedded in the sides of the
waterway, and a bracing for the said struc-
ture, consisting of upstream anchorages ex-
tending into a tunnel in the bed of the water-
way and braces pivotally connecting the an-
chorages with the posts of the dam structure,
as set TForth.

14. A metal dam provided with posts, a fac-
ing consisting of metal plates attached to the
posts, and bars over the joints of abutting
plates, for reinforcing the facing and for clos-
ing the joints, to prevent leakage, as set forth.

15. A metal dam provided with spaced posts,

70
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each consisting of a pair of spaced I-beams

and a bottom plate connecting the posts with
each other, and a metal foundation-plate on
which the bottom plate issecured, as set forth.

16. A metal dam provided with spaced posts,
each consisting of a pair of spaced I-beams
and a bottom plate connecting the posts with
each other, each bottom plate having depend-
ing lugs, and a metal foundation-plate, on
which rests the bottom plate and to which the
lugs are secured, as set forth.

17. A metaldam provided with spaced posts,
each consisting of a pair of spaced I-beams
and a bottom plate connecting the posts with
each other, and a metal foundation-plate on
which the bottom plate is secured, the said
posts resting with the lower edges of their
webs on the said plate, as set forth.
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18. A metal dam provided with spaced posts,
each consisting of a pair of spaced I-beams
and a bottom plate connecting the posts with
each other, a metal foundation-plate on which
the bottom plate is secured, and a metal facing

consisting of plates secured to the I-beams of
adjacent posts, as set forth.

- 19. Ametaldam provided with spaced posts,

each consisting of a pair of spaced I-beams
and a bottom plate connecting the posts with
each other, a metal foundation-plate on which

~the bottom plate is secured, a metal facing

consisting of plates secured to the I-beams of
adjacent posts, bearing-plates on the inner or
opposite faces of the webs of the I-beams,
anchorages, and truss-rods pivotally connect-

‘Ing the anchorages with the said bearing-

plates, as set forth. -

20. A metal dam provided with spaced posts,
each consisting of a pair of spaced I-beams
and a bottom plate connecting the posts with
each other, a metal foundation-plate on which
the bottom plate is secured, a metal facing
consisting of plates secured to the I-beams of
acjacent posts, bearing-plates on the inner or
opposite faces of the webs of the I-beams,
anchorages, truss-rods pivotally connecting
the anchorages with the said bearing-plates,
and closing devices for the said I-beams, to
render the posts proof against leakage, as set
forth. |

21. A metal dam provided with an anchor-
age tor the dam, braces consisting of anchor-

- stands set on the bottom of the waterway, an
anchor-rod extending from the stand through |
the bed of the waterway into a tunnel in the

bed, and means for securing the end of the

anchor-rod in the tunnel in position against

the wall of the tunnel, as set forth.

- 22. A metal dam provided with an anchor-
age for the dam, braces consisting of anchor-
stands set on the bottom of the waterway, an
anchor - rod pivotally connected with the
anchor-stand and extending from the stand
through the bed of the waterway into a tunnel

1n the bed, and means for securing the end of

the anchor-rod inthe tunnel in position against

‘the wall of the tunnel, as set forth.

23. A metal dam provided with a dam strue-

ture, a stand fastened to the bed of the water-

way, a brace-plate fulecrumed on the stand, and
a series of truss-rods fulerumed on the brace-

~ plate and pivotally connected with the dam
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structure, as set forth.

24. A metal dam provided with a dam struc-
ture, a stand fastened to the bed of the water-
way, a brace-plate fulerumed on the stand, and
a serles of fruss-rods fulerumed on the brace-
plate and pivotally connected with the dam
structure, the truss-rods extending in fan
shape from the brace-plate to pivotally con-
nect with the dam structure at different points
of 1ts height, as set forth.

25. A metal dam comprising a transverse

o

dam structure having a facing and embedded
at 1ts bottom in the bed of the waterway and
embedded at its ends in the sides of the water-

way, a bracing anchored upstream in the bed

of the waterway and connected with the said

dam structure, and a metal spillway attached
to the upper end of the dam structure and ex-
tending downwardly from the downstream
tace of the structure, as set forth. |
- 26. A metal dam comprisine metal founda-
tion-platesembedded in a transverse recess in
the bed of the waterway. posts erected on the
sald foundation-plates, a facing attached to
the posts, a bracing anchored upstream in the
bed of the waterway and connected with the
said posts, and a metal spillway, provided with
bars attached to the upper ends of the posts,
braces between the bars and posts and a metal
bottom supported by the said bars, asset forth.
27. A metal dam comprisine metal founda-
tion-plates embedded in a transverse recessin
the bed of the waterway, posts erected on the
said foundation-plates, a facing attached to
the posts, a bracing anchored upstream in the
bed of the waterway and connected with the
sald posts, and a metal spillway consisting of
curved bars secured to the upper ends of the

‘posts, braces pivotally connecting the posts

with the said bars and metal bottom plates
supported on the said bars. as set forth.

28. A metal dam comprising metal founda-
tion-plates embedded in a transverse recess in
the bed of the waterway, postserected on the
said foundation-plates, a facing attached to
the posts, a bracing anchored upstream in the
bed of the waterway and connected with the
sald posts, and gates on the downstresm side
of the facing, as set forth. ,

29. A metal dam comprising a transverse
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dam structure having a facing and embedded

at 1ts lower end in the bed of the waterway
and embecdded at its ends in the sides of the
waterway, a bracing anchored upstream in the
bed of the waterway and connected with the
sald dam structure, a metal spillway attached
tothe upper end of the dam structure and ex-
tending downwardly from the downstream

{-Tace of the structure, and gates on the said fac-

ing, below the spillway, as set forth.

30. A metal dam provided with a post
formed of spacing I-beams, and a plate con-
necting the downstream-flanges of the beams
with each other and leaving the upstream-
flanges spaced apart, for the passage of braces,
as set forth. |

31. A metal dam provided with a post
formed of spaced I-beams, a connecting bot-
tom plate for fastening the beams together,
a palr of bearing-plates attached to the inner
taces of the webs of the I-beams, a brace-pin
engaging the bearing-plates, and a brace ex-
tending between the I-heams and fulerumed
on the brace-pin, as set forth.
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32. -A metal dam provided with a post




- formed of spaced I-beams, a connecting bot-

1O
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tom plate for fastening the beams together, a
plate connecting the flanges of the I-beams
with each other, and a filling for the space be-
tween the I-beams, as set forth.

33. A metal dam provided with a metal dam
structure embedded at 1ts bottom and ends 1n
the bottom and sides of the waterway, as set

forth.
34. A metal dam provided with a bracing

extending upstream therefrom in a plane par- |

alle] with the general direction of the water-
pressure, said bracing being anchored in the
bed of the waterway.

Intestimony whereof I have signed my name 15

to this specification in the presence of two sub-
scribing witnesses.

JESSE LINCOLN HOLMES.

Witnesses:
Epwin M. LamB,
W. Y. PEMBERTON.
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