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UNITED STATES PATENT OFFICE.

NICOLAS GHERASSIMOFF, OF ST. PETERSBURG, RUSSIA.

DAM.

SPECIFICATION forming part of Letters Patent No. 677,656, dated July 2, 1901.
Application filed M&fr 28,1300, Rerial No. 18,285, (No model.)

To all whom it may concern: o

Be it known that I, NICOLAS GHERASSI-
MOFYF, military engineer, a subject of the
Czar of Russia, residing at 45 Rue de Kasan,
log. 45, St. Petersburg, Russia, have invent-
ed a certain new and useful Improvement in
Dams, (for which I have applied for Letters
Patent in Russia under date of November 4,
1899, new style;) and I do hereby declare that
the following is a full, clear, and exact specifi-
cation of the same.

This invention consists of a dam, the char- .

acteristic feature of which residesin thatitis
capable of being folded in order that when
unfolded or developed it shall obstruet the
flow of water, while when folded up or col-
lapsed it shall allow the stream or river
across which it is erected to run freely.

The object in view is to derive motive
power from streams or rivers, while at the
same time affording the possibility of partly
or wholly damming up a stream irrespective
of its width and of thedepth of the backwater
and without the use of intermediate piers.

ILroadly speaking, the invention consists in
a vertical gate composed of one or more sec-

- tions placed across the stream and eapable of
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being slid with reference to each other so as
to fold up or unfold and either permit or ob-
struct the flow of water, the said gate while
in operation being supported against the
backwater by a series of braces resting upon
the sill of the structure.
stituting the sliding gate are operated by a
series of vertical pistons arranged concen-
trically parallel to the sections and telescop-
Ing into or out of each other as the sections
are being unfolded or folded up. * Hydraulic
or other suitable pressure is applied to the
moving of the pistons for the purpose of op-
erating the sections. -

In the acecompanying drawings I have illus-
trated a folding dam designed according to
my improvement.

Figure 1 is a plan showing the general ar-

rangement of the dam. Tig. 2, on a larger

scale, is a plan showing a portion of the
dam. Fig. 3, on a smaller scale, is a vertical
section on the line A A of Fig. 2, showing
the dam unfolded in operation. Fig. 4, on

the same scale, is a vertical section corre-
sponding to Iig. 3, the dam being folded up

The sections con-

i

i

| or collapsed. Fig. 5, on the same scale, is

a detail showing in plan the arrangement
of one of the set of thrust-rollers pressing
against one of the sliding sections composing
the gate. Fig. 6, on a larger scale, is an ele-
vation in section on the line B B of Fig. 3,

55

showing in detail the means for connecting

the braces together; and Fig. 7, on a larger
scale; shows a vertical cross-section of the
pier 26 on the line C C of Fig. 1.

Referring to Figs. 2 to 6, the dam is shown
as comprising a gate composed of three sec-
tions 1 2 3; but thisnumber may vary, as well
also as the height of each section. Each sec-
tion may be composed of one single plate or
of a series of plates, according to the width
of the stream to which the dam is to be ap-
plied, and the sections may be made of wood
strengthened by means of angle-iron or be
otherwise formed. The horizontal space
formed between adjacent edges of the sec-
tions 1 2 3 through which the water might
flow can be closed by means of flexible joint-

ing-strips 4 4 4, Figs. 8 and 4, made of thin

metal or other suitabie material. The verti-
cal space formed between the various series
of horizontal platesin each section, assuming
the dam to be formed of sections each com-
prising a seriés of plates, as illustrated in Fig.
2, can be closed by overlapping strips 5 5 of
like flexible material. The various sections
1 2 3 are separated from each other by one or
more rollers 6 6 6, the purpose of which is to
tacilitate the sliding movements of the sec-
tions with reference to each other. The said
rollers may either be loose or fitted to the re-
spective sections. The top of each section 1
2 3 18 connected to the cross-pieces or heads
7 8 9 of concentric pistons 1011 12, arranged

60

75

30

QO

parallel to the sections and so as to telescope .

into and out of each other, the lower piston
working in a stationary cylinder 13 sunk in
a shaft built in the sill 14, Fig. 4, The heads
7 5 9 of the pistons 10 11 12 are preferably
balanced by means of counterweights 15 16
17. The pistons 10 11 12 are operated by hy-

draulic pressure from a tank 18, Fig. 7, con- .

talning a certain amount of water and pro-

vided with an air-pump 19 for foreing air into

the reservoir, the pressure being indicated by
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a gage 20 and conveyed to the pistons by a .

pipe 21, laid in a subway 22 of the required



an ordinary sluice 25 (enabling vessels to pass
from one level to the other) to the pier 26 of
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respectively, made of T or other shaped gird-

in the upward motion—movement is limited
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passed a stont metallic rod 37 33 39, upon

‘pivots in their bearings 31 32 33, and the ex-

hereinafter explained, and in the other di-

~dependent from a socket 49, through which

2

size forenabling an attendanttoconveniently |
operate the valve 23, Fig. 3, fitted on & branch
pipe 24 and controlling the inlet of pressure
to the hydraulic pistons.

The sill 14 is preferably built of concrete
or masonry, and it extends (see Fig. 1) from

the dike 27, at which point the turbines (not
shown) are erected. |
In the sill 14 is formed one or more chan-

nels 28, each controlled by a sluice-valve 23,
which is operated by a serew-threaded rod or
its equivalent 30 for the purpose of driving

off periodically, by means oi the water-pres- |

sure itself, the sediment which accumulates
in front of the sill at the bottom of the river.

On the sill 14 are secured three series of
bearings 31 82 33, to which are pivoted the.
lower ends of three series of braces 34 35 36,

ers. (See section Fig. 6.) Through the up-
per end of all the braces of each series is

which may revolve a number of rollers 40 41
42, one set alone of which is shown in plan in
Fig.5. Theserollers are in contact with the
respective gate-sections 1 2 3 when the dam
isunfolded, as in Fig. 3,and they receive col-
lectively the full pressure of the backwater
exerted against the said sections. The braces
34 85 36 are capable of pivoting around the |

tent of such motion is limited in both direc- |
tions. In the one direction—that is to say,

by a eable which is anchored to the sill 14, as

rection—that is to say, in the downward mo-
tion—movement is limited by their coming
to rest upon the collapsed mechanism, as
shown in Fig. 4. In the sill 14 is embedded
an anchor 43, Figs. 3 and 6, terminating at
the top in an eye or hook 44, connected to a
cable formed of three parts 45 46 47, the first
one of which, 45, is connected to an eye 43,

passes the brace 34, while the second one, 46,
is connected at the bottom to an eye 50 of the
socket 49 and at the top to an eye 51 of a simi-
lar socket 52, through which passes the brace |
35, and the third one, 47, is connected at the
bottom to an eye 53 on the socket 52 and at
the top to an eye 54 of a socket 54', through
which passes the upper brace 36. In the po-
sition they occupy in Fig. 3 the braces 34 59
36 have a tendency to be thrown back by the
cate-sections 1 2 3, with the result that, being
held by their pivots in the bearings 31 32 353,
the said braces are caused to be swung up-
wardly until motion is limited by the cables
45 46 47. 'The sockets 49, 52, and 54" are se-
cured to the respective braces 34 35 36 by
rivets 55 or otherwise. (See Fig. 6.) -
At the top of the middle gate-section 2 and
of the lower gate-section 3 is provided one
or more rollers 56, the purpose of which is to

677,656

receive the thrust of the preceding 'gate—see-

tions 12 the mowment such gate-sections when

moving downward cease to be propped up by
the series of rollers 40 and 41, respectively
appertaining to the braces 35 and 56. A hike
roller or set of rollers 57 are fitted upon the

'sill 14 to serve a like purpose with reference

to the lower gate-section 3. These sets of
rollers 56 and 57 only requiring to act when

the dam is being folded up from the position
shown in Fig. 3, they are preferably a slight

“distance away from the surface of the gate-

sections when the latter assume the devel-
oped position shown in the said figure.

The under faces of the upper and middle
braces 36 and 35 may be provided near their
outer ends with one or more pads or curved
pieces of irom, wood, or other material 58 59
for the purpose of easing the contact which
takes place between the braces 35 and 36 and
the rest of the mechanism as the dam 18 be-
ing folded up from the position shown in Iig.
3 to that shown in Fig. 4.

It is to be observed that the counterweights
15, 16, and 17 and the diameter of the pis-
tons 10 11 12 should best be so calculated

that the pistons shall only move one atter

the other. For instance, the upper piston 10
should remain upright as long as the pres-
sure in the hydraulic main 21 is equal to, say,
at least seven atmospheres, the middle piston
11should remain upright as longassuch pres-
sure is equalto, say, atleastfive atmospheres,
and the lower piston 12 should remain up-
right as long as such pressure is equal to,
say, at least three atmospheres. This varying
pressure in the hydraulic main 21 can be ob-
tained by the air-compressor 19, as previously
described. o

If it be desired to reduce the height of the
backwater, and assuming the dam to be fully
unfolded, asin Fig. 3, the pressure in the hy-

draulic mainis decreased untilitis below, say,

seven atmospheres and above, say, five atmos-
pheres. Such decrease is obtained by letting
out some compressed air from the tank 15 by

| opening a blow-off valve or cock 60, Fig. 7.

The upper piston 10 will then move down into
the middle piston 11, carrying with it the
upper gate-section 1 and simultaneously re-
ducing the height of the backwater. Ifitbe
desired to still further reduce the said height,

' the pressure is decreased in like manner until

it is lessthan, say, five atmospheresand more
than, say, three atmospheres, whereupon the
middle piston 11 will move down info the lower-

| most piston 12, carrying with it both the up-

per gate-section 1 and the middle cate-section
9 and correspondingly reducing the height of
the backwater. If the pressure be reduced
further still, then the whole system will col-
lapse into the folded position shown in Fig. 4.
By proceeding inversely the system can be
made to again assume the unfolded or devel-
oped position shown in ¥Fig. 5.

It may befound desirable toso construet the
mechanism that instead of causing the gate-
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sections 1 2 3 to operate successively in the
above-described order each gate-section may
be placed under the immediate control of a
distinet hydraulic hoisting apparatus. In
that case the three pistons 1011 12 would
be disassociated from each other and be inde-
pendently operated.

I elaim—

1. A verticaliy-extensible dam comprising
independently-supported and vertically-mov-
able damming elements, for the purpose set
forth. |

2. A vertically-extensible dam comprising
independently-supported damming elements
movable relatively to each other and non-in-
terdependent meanslimiting such movement,
for the purpose set forth.

3. A vertically-extensible dam comprising
a plarality of abutiing dam-sections each
comprising damming elements movable ver-
tically relatively to each other, for the pur-
pose set-forth. | -

4. A vertically-extensible dam comprising
a plurality of abutting dam-sections each
comprising damming elements movable ver-
tically relatively to each other and mechan-
Ism organized to move the elements of each
section independently of those of the other
section or sections, for the purpose set forth.

5. A vertically-extensible dam comprising
damming elements movable vertically rela-
tively to each other, a fluid-operated piston
connected with each of said elements, a source
of fluid-supply under pressure common to
all the pistons and means for varying the
pressure of the fluid on the pistons actuating
the damming elements, for the purpose set
forth. * - ' R

6. A vertically-extensible dam ecomprising
damming elements movable vertically rela-
tively to each other, telescopic fluid-operated
pistons, one foreach of said elements, a source
of supply of filuid under pressure common to
all the pistons and meansfor varying the pres-

sure of the fluid acting on the several pistons,

for the purpose set forth.
7. A vertically-extensible dam comprising

vertically-extensible sections, power-pistons

RO
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for operating the same, and cross-heads for
connecting said sections. to the pistons, for
the purpose set forth. |

3. A vertically-extensible dam comprising
vertically-extensible sections, power-pistons
for operating the saine, cross-heads for con-
necting the sections to the pistons and coun-
terweights on the cross-heads for balancing
the sections, for the purpose set forth.,

J. A vertically-extensible dam comprising
vertically-extensible sections, power-pistons
for operating the same, and means operated
by said pistons for receiving the thrust ex-

| erted by the backwater against the sections,

L)

for the purpose set forth.

10. A vertically-extensible dam comprisin g-

vertically-extensible dam-sections, power-pis-
tons for operating theé same, counterweighted

-cross-heads carried by the pistons and sup-

porting the dam-sections, means for raising
and lowering the pistons independently of
each other, and means operated by the dam-
sections for receiving the thrust exerted by
the backwater against said sections, substan-
tially as and for the purpose set forth.

11. A dam comprising one or more gate-sec-
tions, power-pistons for operating the same,
cross-heads carried by said pistons and sup-

porting the gate-sections, braces pivoted be-
hind the gate-sections and adapted to be

raised thereby, means for limiting the move-
ment of said braces and means for operating

‘the power-pistons, substantially as and for

the purpose set forth.

12. A dam comprising a plurality of gate-
sections, a plurality of power-pistons for op-
erating the same, cross-heads mounted on the
pistons and supporting said gate-secticns, a
sill, a brace for each of said gate-sections piv-
otedinsaid sill, eablesconnecting said braces,
means for anchoring said cables, roller-bear-

ings mounted in the ends of the braces and

adapted to bearagainst the gate-sections, and
means for raising and lowering the power-pis-
tons, substantially as set forth. |
-15. A dam comprising a plurality of verti-
cally-movable gate-sections mounted one in
frontof the other, a sill, power- pistons mount-

ed therein, a cross-head mounted on each pis-

ton and connected to a gate-section, a coun-
terweight on each cross-head, braces pivoted
in bearings mounted on the sill, roller-bear-
ings carried by said braces adapted to bear
against the gate-sections, a cable anchored
inthe sill connecting the braces, rollers on the
topsof the gate-sectionsand between thesame
and means for operating the pistons, substan-
tially as set forth. - |

14. A vertically-extensible dam comprising
vertically-extensible damming elements and
non-interdependent means for extending the
same, for the purpose set forth.

15. A vertically-extensible dam comprising
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vertically-extensible damming elements and -

power-pistons for operating the elements, for
the purpose set forth.

In witness whereof I have hereunto set my
hand, this 15th day of May, (new style,) 1900,

in presence of two subseribing witnesses. |
NICOLAS GHERASSIMOFF.

Witnesses:
- H. LOVIAGUINE,
W. KLEIBER.
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