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No. 780,884, :

UNITED STATES

Patented J anue,ry 24, 1905,

PATENT OFFICE

JESSE LINCOLN HOLMES, OF BUTTE, MONTANA. |

METAL STRUCTURE AND ANCHORAGE THEREFOR.

SPEGIFICATION formlng 'DEth of Letters Patent No. 780, 884 dated J a.nuary 24, 1905.

Apphcetlen ﬁled I’ebruer}r 18, 1904 Serial No. 194,147,

To (LZZ whom Tt m,asy CONCErTL:
Beitknown that I, Jesse Lixcorny HoLys.

a 01t1zen of the Umted States, and a resident of

Butte, in the county of bllverbow and State of
Montene have invented a new and Improved
Metal Structure and Anchorage Therefor, of

which the following is a full eleer and exaet’

description. \

The object of the invention is to provide a
new and improved metal structure and an-

chorage therefor more especially designed for
formmcr reservolrs, dams,; and the like and
ary encred to withstand the pressure of the wa-
ter w1thout the use of abutments and other
costly masonry and to allow of qmelﬂv erect-
ing the structure and in the case of a dam per-

flow of the water.

The invention consistsof novel features a,nd |

parts and combinations of the same, as will

- be more tully deseribed hereinafter end then

pointed out in the claims. -
A preotleel embodiment of the mventlon 1S

represented in the accompanying drawings,
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.Slde wall of the struetme

_the structure.

in Fig. 6.
of the 1mpr0vemnnt arranged asa dam.

torming a part of this specification, in Whlch'
| snmler eherectere of reference mdleete COrre-

sponding parts in all the views.

Figure 1 is a plan view of thei 1mprovemen‘u: _
Fig. 2 is a seetlonel_ "

Fig. 3 is an en- |
larged sectional side elevation ot the same.

arran O’ed as a reservoir.
side elevetlon of the same.

I‘w 4 18 an inside face view of part of the

Fig. 5 is an en-
larged sectional plan view of the side wall of

modified form of the same. Figo. 7T is a sec-
tional side elevation of the same on the line 7.7
Fig. 8 is a sectional side elevation
Kigp.
9 1s a plan view of a modified form of da,m
and Fig. 10 is a cross-section of E Weterwey
and the dam in position.

The cwculer side wall A of the reservoir |

(shown in Figs. 1, 2, 3, 4, 5, 6, and 7) has ifs

Jower end embedded in conerete B, held in a
recess (', cut in the rock eonstructlon C of

the site on which the reservoir is located, and

the said side wall A is preferably :tormed of |

posts A’, spaced apart and conneeted Wlth

_-lower end of which is provided with a
%*pm foundation-plate A% set in the conerete
al
-deta'
‘the United States for a metal dam, Serial NO |
?17 8,856, filed by me October 28, 1903. -_
To each post A’ are attached breees in the
form of truss-rods D extending inwardly and

each other at their inner faces by metal pletes
A® forming the facing of the side wall, the
bot—

[ as more fully shown and described 1in
| in the application for Letters Patent of

downwardly and pivotally eonneeted with a

| plate E, fulerumed on a pivot F', held on a

stand F set on the surface of the rock con-
struction C, and the said stand is anchored to

| the rock or other material of the rock con-

struction, so that the pressure of the stored
mit 1ts erection without interfering with the- |

water against the side wall A is mainly taken

up by the inherent strength of the anchorage

portion on the rock bettom and to which in-

herent strength must be edded the weight of

the water above the sald anchorage portion.
The pivot K’ of each stand F is encreﬁ'ed by

a tie-rod (x, extending through a passage (7,

formed 1in the rock conetruetlon (C and leed-
ing into a tunnel C°, arranged circularly and

| eppmmmetelv concentrie to the annular re-
cess (', in which the lower end of the side

Sc’rl
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wall A isembedded. Accessto the tunnel C°
is had through a shaft C* (see Fig. 1) to enable

the workmen to place a Wesher (" or like de-
‘vice on the inner end of the tie-rod G and to
securely hold the washer in place against the
1nner wall of the tunnel C? by screwing up a

nut G* on the inner end of the tie-rod G
Kig. 6 is a similar view of a |

- By the arrangement described the pressure

of the water against the side wall A is taken
up by the triuss-rods D, which in turn are an-
chored to the rock foundetlon so that the
| pressure of the stored water eoemst the side
‘wall is taken up by the rock portion, and con-
sequently an exceedingly StIOﬂD‘ a,nd dureble
structure is produced. | -

The truss-rods D are arranged in sets, pref-
erably one set for each’ post A and in each

set the truss-rods extend in a Vertlcel plane

and in spread-out or fan shape, the vertical

86
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plane also passing through the passage C* to
the center of the tunnel C%, as.will be readily

- understood bV reference to Fig. 1
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 Kach post A’ consists, preferably, of two
spaced I-beams A% connected with each other
at their lower ends by abottom plate or block
A’ resting with the X-beams on the top of the
foundation-plate A°, and from the under side
of the bottom plate or block A’ depend lugs
A’, straddling the foundation-plate A’ and se-
cured thereto by asuitable bolt A”. (See Figs.
3 and 4.)

The I-beams A* are spaced sufficient dis-
tances apart to permit the entrance of the up-
per ends of the truss-rods D, and which ends
are connected by transverse pivot-pins D’
with bearing-plates D’ bolted or otherwise
fastened to the inner faces or webs of the I-
beams A*, as plainly shown in Figs. 5 and 6.
The downstream sides of the I-beams A* are
connected with each other by a vertically-dis-
posed plate A° for retaining a filling of hy-
draulic cement or a mixture of hydraulic ce-
ment and crushed rock, the said filling being
placed into the spaces between the I-beams,
so as to prevent leakage of the water bV way
of the pins. -

The metal plates A* for forming the facing
of the structure are riveted or otherwise se-
cured to the flanges of the opposite I-beams

- of adjacent posts A', so as to leave aspace be-
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tween the flanges of the I-beams A’ of a post
for the passage of the truss-rod D. The plates
A® may be flat, as shown in Fig. 6, or arched,
as 1llustrated in Fig. 5. In case theflat plates
(shown in Fig. 6) are used the longitudinal
joints of the plates are covered by bars A’
preferably made of T-iron and riveted or
otherwise fastened to the adjacent plates to
oreatly increase and reinforce the plates and
prevent leakage of the water at the joints.
In constructine metal dams the dam struc-
ture H (see Fig. 8) is embedded at its lower
end in the recess of the rock construction, and
the ends of the sald dam structure are like-
wise embedded in the rock forming the side
walls of the waterway, also as more fully
shown and described in the application for
Lietters Patent above referred to. so that fur-
ther .description thereof is not deemed neces-
sary. In such metal dam structures H, how-
ever, 1t 1s desirable to curve or incline the
structure H 1n an upstream " direction and
from the bottom upwardly, as indicated in
Fig. 8, it being understood that in this case
the strueture HlS preferably formed of a num-
ber of superimposed sections H', H®, and H°,
of which the lower section H'1s approximatel \Y
vertical, the next section H* extends in an up-
stream direction at an angle to the upper end
of the section H', and the top section H® ex-
tends from the top of the middle section H?
and at an angle thereto, so that the dam struc-
ture 1s more able to withstand the pressure of
the water. Asshown in Fig. 8, the upper end
of the section H’ of the structure H is pro-

780,884

stream, and with a shield J, extending up-
stream and in a downward direction from the
top of the structure H. The shield J 1s con-
nected by suitable braces I with the upper
section H’, so as to strongly reinforce the
shield, the latter serving mainly to prevent
logs and other floating matter from directly
striking the structure H and by the melina-
tion of the shield tend to guide such floating
matter over the top of the dam.

The sections H', H? and H? are connected
at each post by sets of truss-rods L, I/, and 1/°
and with plates N, N, and N°, respectively, of
which the plate N’ rests on the bottom of the
waterway and 1s pivotally connected with a
plate O, extending into a recess C', formed in
the rock foundation C approximately at right
angles to the pull exerted by the truss-rods L.
The plate N’ 1s pivotally connected by a tie-
rod P with a plate QQ, extending in a recess C,
cut into the rock foundation from the top
thereof, and to this plate Q 1s pivotally con-
nected the truss-rod plate N, as plainly shown
in Fig. 8. The tie-rod P 1s connected by a
washer P’ and nut P? to the plate Q. which
stands approximately at right angles to the
strain exerted by the truss-rods L and 17, so
that the principal strain is taken up by the
rock foundation on the upstream side of the
dam structure.

From the foregoing 1t will be seen that mn
the case described the tunnel 1s entirely dis-
pensed with; but the anchorages are located
upstream and the strain i1s exerted against
the rock material in the bottom of the water-
way.

In the construction shown in Ifig. 9 the
metal dam structure 1s made of two parts R
and R, embedded at their lower ends in a re-
cess 1n the bottom of the waterway and ex-
tending toward each other in V shape, formed
with the apex on the upstream side and with
the ends of the sections embedded in the side
walls of the waterway. Braces S and S for
each section R and R’ are lhikewise located
on the upstream side and connect with plates

8* &%, respectively fulerumed on anchorage-

plates T and T', connected by tie-rods T® e
with plates T¢ T", abutting against the inner
wall of shafts U and U’, sunk in the side walls
of the waterway, the said tie-rods T* and T"
extending through passages in the side wall
from the faces thereof to the shafts U and U".
Thus by the construction described the strain
is taken up by the rock material in the side
walls of the waterway, so as to insure great
stability of the dam structure.

As illustrated in Fig. 10, the 111@13.-.11 dam
structure V extends across the water way, and
its lower portion as well as the ends are em-
bedded in the rock formation W, and the tun-
nel W', formed transversely in the rock for-

for:
mation for gaining access to the tie-rod pas-

- yvided with a spillway I, extending down- | sages W* opens at one end into a shaft W"in
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- the side wall or bank of the waterway to en-

o

]

able the Workmen to place the tie-rod washers
“and .nuts in position for the washers to bea,r-

ecremst a wall of the tunnel.

Having thusdescribed my invention, I claim
as new end desire tosecure by Letters Peteut—

1. Ananchorage for reservoirs, comprising

arock foundation having an eudless tunnel of -
a general annular form therein and passages
Ieedluo* radially from said tunnel to the sur-

face of the rock foundation, a tie-rod extend-

‘ing through each passage and secured at one
end to anehormtr mechanism engaging the sur-
face of the tuuuel and a wall of a o*eueral an-

nular form couueetedw1th said t1e-r0ds _
2. An anchorage for reservoirs comprising

~ a rock foundation having an endless tunnel
- formed therein and passages leading radially

20
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from the turnnel to the surface of the rock
foundation, a tie-rod extending through a pas-
sage and secured at one end to the structure
to be anchored, and means on the other end

of the tie-rod, bearing against a wall of the
tunnel, the e::ud passages and tie-rods therein -
and 1n vertical planes

extending obliquely
passing throuo’h a common central point en-
circled by said tunnel, as set forth.

3. Areservoir comprising arock foundation
having an annular recess, a circular tunnel ap-
prommetelv concentric to the recess and a dis-

tance inward from the same and passages lead-
g Trom the tunnel to the surface of the rock
'fouudatlou a distance inward from the said
 recess, a metal str ueture having its lower end

embedded In concrete inthe sa,ld recess, braces

extending inwardly from the said str ueture |

-~ and tie- rods extending in the said passages aud

AO
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- post in an inward direction, and an anchorage

6o for the braces from each post and eurhored-

connected at their outer ends with the said

braces and at their inner ends with the wall

of the tunnel. as set forth. -

- 4, A metal structure COII]]DI‘ISII]O‘ a continu-
ous metal side having its lower end embedded
1n the material of the site of the structure, and
braces extending inwardly from the pressure-
face of the said 51de and anchored to the ma-
terial of the site of the reservoir, as set forth.

5. A metallic reservoir comprising a con-
tinuous metal side having its lower end em-
bedded in the material of the site of the bed

of the reservoir, braces extending inwardly

from the sald 31de and an a,uehoreﬂ'e for the

braces, anchored in the material of the site of
the reservoir, as set forth.

6. A metallic reservoir comprising a cir-

cular metal side formed of posts and metal

face - pletes the side being embedded at its
lower end in the meterlel of the site of the
reservoir, braces disposed radially from each

in the material of the elte of the reservmr as
set forth. -

7. A metallic reservoir .comprising a cir-

culer metal side i‘ormed of posts and metel

’ .

face - plates, the side being embedded at 1ts

lower end in the material of the site of the

reservolr, braces disposed radially from each
post in an inward direction, and an anchorage
for the braces from each post and euchored

‘1n the material of the site of the reservoir,
‘the anchorage consisting of a stand set on the

hottom of the reservoir, a braee-plete pivoted

on the stand and on which the inner ends of
_the braces are secured and a tie-rod extending

from the stand throucrh the material of the
reservoir-bottom into a tunnel and bearmcr

ag alnst a- wall thereof, as set forth.

8. A metallic structure having posts and

metal face - plates attached to the posts, the

posts and face-plates having their lower ends
embedded 1n the bottom of the site of the
structure, the structure being bent from the

‘bottom upward in a direction toward the pres-

sure to be exerted eoulust the structure, as
set forth. |

9. A metal dam structure curved from the

bottom upwerd in an upstream dlreetlou, as
‘set forth. |

10. A metal dam structure promded Wlth'

a shield at the upper portion and extending
on the pressure side of the Structure S set
forth. -

11. A metal dam strueture.. and a shield ex-
tendmcr from the top of the said structure in
a dowuwerd direction and on the upstream

_su:le of the structure, as set forth.

55

75

80 -

9o

0%

- A metal dam c;truetu re, a shield extend- -

ing from the top of the eald structure in a

of the structure, and braces connecting the

under side of the shleld with the said Strueture
as set forth.

13. A metal dam structure appearing in

'V shape when viewed in plan, in combination

with means for anchoring said dam structure

from the side from whleh the Water-pressure .

1S exerted.

14. A metal dam Strueture appea,rmﬁ' in

V shape when viewed in plan, the apex of the
structure extending upstream, in combination
with means for anchoring said dam structure
from a point upstream, Substentla,lly as de-
scribed.

15. A metal dam strueture appearing in
V shape when viewed in plan, the apex of the

structure extending upstream, bracings ex-.

tending from each wing of the said structure,

dowuwerd direction and on the upstream side

100
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towerd the COI‘I‘GSpOHdIHU‘ side wall of the

‘waterway, and an anchorage on each side

wall, connected with the correspoudlnﬂ' brac-
ing, as set forth.

16." A, metal dam stlueture appearing in

V shape when viewed in plan, the apex of the
structure extending upstream, bracings ex-

tending from each wing of the said strueture

toweud the eorreepondluﬁ side wall of the
waterway, and an a,nchoraee on each side

120

125'_-

wall, connected with the corresponding brac-
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1ng, the anchorage consisting of a rock for- In testimony whercof I have siened my name

mation having a shaft and passages leading | tothis specification in the presenceof two sub-
from the said shaft to the outer face of the | scribing witnesses.

sald wall and tie-rods in the passages, secured JESSE LINCOLN HOLMES.
5 at their inner ends to a wall of the shaft and Witnesses:
secured at their outer ends to the correspond- Epwin M. Lawms,

Ing bracing, as set forth. W. Y. PEMBERTON.
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