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To all whom it mazy concern. 
Beitknown that I, HARRIETW. R. STRONG, 

a citizen of the United States, residing at 
Los Angeles, in the county of Los Angeles 

5 and State of California, have invented new 
and useful Improvements in Methods of and 
Means for Impounding Débris and Storing 
Water, of which the following is a specifica 
tion. 
The object of my invention is to provide for 

a convenient, cheap and effectual impound 
ing of débris from hydraulic mines, settling 
the water and storing the same so as to allow 
it to be used for irrigation or other purposes. 
An ultimate object is to produce at a mini 

mum expense large storage reservoirs in 
mountain calions. 
The accompanying drawings illustrate my 

invention. - 

Figure lis a fragmental plan view of a sys 
tem of works adapted for carrying out my in 
vention. The same illustrates the bottom of 
a mountain cafion with a series of four dams 
arranged thereacross to impound the débris 
and store the Water. Fig. 2 is a longitudinal 
vertical section of the same online 2-2. Fig. 
3 is a section on line 3-3 Figs. 1 and 2, and 
shows one of the dams in elevation looking 
from the lower side. Fig. 4 is a sectional frag 
mental detail indicating the second stage of 
damming. Fig. 5 is a plan on a smaller scale 
showing the whole system of works including 
the mine from which the débris comes. 

It is to be understood that the drawings are 
designed simply to illustrate the general sys 
tem employed and that I do not limit myself to 
the exact construction shown, of dams, trusses 
and sluices: as the same may be changed to 
meet the exigencies of the occasion or the 
views of the constructing engineer without de 
parting from the spirit of my invention. 
My invention belongs to that class of hy 

draulic systems illustrated in United States 
Letters Patent No. 374,378, granted to me De 

45 cember 6, 1887, in which a series of dams is 
shown arranged across a cafion to form stor 
age reservoirs therein and in which the top of 
the lower dam is above the level of the bot 
tom of the dam next above. 
My invention relates also to hydraulic min 

ing in so far as disposing of the débris is con 
cerned, - M 
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My present invention is adapted for the use 
of less expensive dams than those shown in 
said patent: and by its use it becomes possi- 55 
ble to impound, in mountain cafions at a com 
paratively small expense the débris from hy 
draulic mining. 
My improved method of impounding débris 

and providing for the storing of water consists 6 o 
in constructing across the cafion or water 
course A, the main water and débris retaining 
dam B, and the series of auxiliary or subsidiary 
dams C, D, E, &c., the top of each dam being 
above the level of the base of the dam imme- 65 
diately above it: conducting, by suitable 
sluices the liquid débris and slickens from the 
mine, into the reservoirs formed by the sev 
eral dams in such manner that the débris will 
be deposited at the bases of the dams respect- 7o 
ively and on each side of the auxiliary dams 
so that the deposits of débris will protect and 
strengthen the dams and equalize the press 
ure thereon. The deposit is applied in at 
least two reservoirs simultaneously so that the 
auxiliary dam will be simultaneously acted 
upon on opposite sides by the deposits in the 
upper and lower reservoir. For illustration: 
the deposits G and Hupon the opposite sides 
of the dam Care made simultaneously so that 
the pressure of each deposit is counteracted 
by the pressure of the other deposit. - 
The depositI in the lower reservoir strength 

ens the lower dam B and the deposits J, K, in 
the upper reservoirs protect and strengthen 
the upper dams. 
I apply in combination with the series of 

dams, a system of sluices L., M, M', M' which 
are arranged to discharge the slickens and 
débris into the several reservoirs formed by 
the dams. The cross sluices, M, M', M', &c., 
are preferably arranged on top of the supple 
mentary dams C, D, &c., and are provided 
upon each side with gates N,N', &c., which 
allow for the discharge of the débris from one 
sluice upon the opposite sides of the dam. By 
this arrangement one flume serves to deposit 
the débris at the places desired in two reser 
voirs. This arrangement of the cross flume 
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with relation to the dam saves extra timber- Ioo 
ing for supporting the flume, the flume being 
supported by the dam. 
O, O', O' indicate the location of a series 

of water outlets or gates through which the 
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clear water can be drawn off from the top of 
the contents of the reservoir. Each dam is 
to be supplied with such gate. These gates 
may discharge into a pipe located at O'. No 
attempt has been made to show such gates in 
detailowing to the limited scale of the draw 
ings and to the fact that the construction and 
arrangement of such gates is well known in 
the arts. 

In practice the débris from the mine R is 
discharged through one or more flumes into 
two or more reservoirs. The lower reservoir 
which is formed by the lower heavy masonry 
dam is allowed to fill until the contents rise 
above the foundation of the bottom of the 
dam of the next upper reservoir. The dis 
charge of débristakes place through the sluice 
from the first auxiliary dam and is deposited 
at the base of such dam on both sides thereof 
and a sedimentary deposit of rock, gravel and 
coarse heavy matter from the débrisis formed 
against the two faces of the dam. - 
All of the gates, N, N', &c., or only a lim 

ited number of them may be opened so that 
the depositing débris can be controlled so as 
to produce a deposit at the point or points de 
sired along the base of the dam. 
When the lower reservoir is filled, the slick 

ens is shut from it and is turned into the up 
per reservoirs and the operation is thus re 
peated on through the series to the uppermost 
reservoir. The clarified water may be drawn 
off from the lower reservoir by means of the 
gates O, O, &c., always drawing the Water 
off through the highest gate the water will 
flow through, and when the upper reservoirs 
have been filled and the water drawn off from 
the lower reservoir, the operation can be re 
peated as above described. The upper or auxiliary dams are preferably 
made of truss supported Wood structures. In 
the drawings P, P, P', Q, Q, Q' indicate 
the trusses which support the dams. The 
auxiliary dams thus comprise the central par 
tition S, of wood, the truss supports Q, at the 
sides of the dam at the lower face thereof and 
the middle truss support P at the upper face 
of the dam which is arranged with its ends 
supported by the inner ends of the lateral 
trusses Q. Q. 

Suitable anchoring devices T are applied 
in combination with the trusses to Sustain the 
structure. The anchor cables t are attached 
to the dam at the ends of the trusses. In 
ractical operation the trusses become em 

bedded in the débris and deposits and thus 
the strength of the structure is increased so 
that there is practically no danger of the 
dams being Washed away by heavy rain 
Storms. 
When the deposit of rocks, gravel and other 

débris has become sufficient to fill the reser 
voirs to the top of the dam below, the dam is 
increased in height by adding a substantially 
new structure as at B, Fig. 4, of which the 
deposit and the first masonry dam are the 

foundation: and the dams may be added to 
from time to time as the deposits increase 
thus utilizing the entire cafion from bottom 
to top; and as the deposits increase, the ca 
pacity of the reservoirs is greatly increased 
because cafions rapidly widen toward the top. 
By these means a comparatively small amount 
of stone work will serve to impound a very 
great quantity of débris and the longer the 
system is used the greater the available stor 
age capacity of the cafion. Before building 
the subsequent dams the deposits should be 
allowed to become perfectly set and solid so 
that the stone work will not be subjected to 
settling. When properly constructed the 
lower retaining dam of masonry, together 
with the deposit, forms a perfect foundation 
for the subsequent dams. The deposits form 
a good water retaining bottom for the reser 
voir so that ultimately when the hydraulic 
mines have been exhausted, the remains of 
said system form water storage reservoirs of 
great capacity as compared with the reser 
voirs which it would have been possible to 
make at the bottom of the cafion when the 
system was inaugurated. 
U is a catch basin at the base of and be. 

low the main dam B to prevent injury to the 
dam by the overflow water in rainy seasons. 
Now having described my invention, what 

I claim as new, and desire to secure by Let 
ters Patent, is 

1. In hydraulic mining the methodset forth 
of impounding débris consisting of construct 
ing in a suitable manner a main dam and a 
series of auxiliary dams extending across the 
cafion to form reservoirs with the top of each 
dam above the level of the base of the dam 
immediately above it: conducting, by suit 
able sluices, the débris from the mine into the 
reservoirs in such a manner that the débris 
will be deposited at the bases of the dams re 
spectively and on each side of the auxiliary 
dams. 

2. The method set forth of providing res 
ervoirs for the storage of water in mountain 
cafions consisting in constructing a series of 
dams across the cafion to form primary reser 
voirs or basins; running débris thereinto and 
thereby forming deposits in the bottoms of 
the basins and thereby forming sedimentary 
deposits in and filling the same; and then 
building dams upon the foundation formed 
by such deposits and dams, and thus ulti 
mately utilizing for Water storage purposes, 
the broad spaces between the upper parts of 
the sides of the caion. 

3. The system set forth comprising a main 
dam and series of auxiliary dams arranged 
across the cafion, the top of each dam being 
above the level of the base of the dam im 
mediately above it, and sluices adapted and 
arranged to deposit débris at the bases of the 
dams. .." 

4. The combination of the dam and the 
sluices arranged along the top of the dam and 
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provided with gates adapted and arranged 
to discharge débris on the opposite sides of 
the dam. 

5. The dams set forth comprising the cen 
Stral partition and lateral truss supports at 
the sides of the dam at the lowerface thereof 
and a middle truss support at the upper face 
of the dam. 

6. In the storage and impounding system 
Io the combination of the trussed dams and 

means for forming débris deposits so as to em 
bed the trusses. 

7. In an impounding system, the combina 

tion of the dam and the sluices arranged to 
discharge débris upon the opposite sides of I5 
the dam to form a support therefor. 

8. The combination of the partition, the lat 
eral trusses at the lower face thereof, the mid 
dle truss at the upper face of the partition 
and the anchoring devices having their ca- 2 O 
bles attached to the partition at the ends of 
the middle truss. 

HARRIET. W. R. STRONG. 
Witnesses: 

JAMES R. To WNSEND, 
ALFRED I. TOWNSEND. 


