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“hydraulic moving device in accordance ‘with
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~ able position on one of the banks of the wa-
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- closing means ¢ (valve, cock or the like), the
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{(cock or wvalve) Temains open, the plate d
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Be 1t known that I, Jomanngs CHRISTOF-
the King of Den--

mark, and resident of Bremen, Germany,
‘have invented certain new and useful Tm-

provements in Hydraulic Devices for Mov- | the closed position owing to its weight and
‘draws up the plate d. 1In the closed posi-
tion, or position of rest, of the parts the plate

¢ 1s, to a certain extent, kept oating by the

able Closing Organs in ‘Waterways with

Falls , of which the following is a specification.

This mvention relates to. improvements in
hydraulic devices for operating movable clos-

Ing organs (hatches, lock gates, weirs) in wa. |
~ terways with falls,. 7.

- The invention consists in the new arrange-
ment and combination: of the various parts
described hereinafter with teference to the
drawings, in which =~ PR R

Figure 1 is a diagrammatical view of an
the invention for a hatch built in a8 water-
way with a fall; and Fig. 2 is a perspective
view, partly in section, of a tail-bay of a
chamber lock, which ‘s arranged according
to the mvention and embodies the same. --:

Similar letters of reference designate like
parts in the figures. =~~~ T .

Referring to the diagrammatical Fig. 1, =
is a waterway with a high water level and y

ways are divided by a weir w, but can be con-

nected with one another by opening a hatch |

a closing a connecting channe 2, 50 that wa-
ter can pass from z to . ~Arranged at a suit-

terway or in or on the weir itself is a shaft b,
which is in connection with the_zupper_.water |
by a pipe or conduit b and has an outflow

conduit.b* provided with a suitably actuated

outflow conduit discharging into the lower
‘water or other suitable place. Tn the shaft
b 1s a piston like plate d, the diameter of
which i1s somewhat less than that of ‘the
shaft, that is to say, 1t does not fit the sides
of the shaft closely. - This plate or piston is
connected with the hatch by a chain a2
guided over rollersdt g2, =~ .

_If the valve ¢ is opened theW&tGTﬂOWs out |
 of the shaft b into the lower water y and the

plate sinks correspondingly, whereby the
gate 1s pulled up by the chain d* and the de-
sired connection through the channel z is ef-
tected. As long as the closing member ¢

(which rests on the bottom of the shaft b
when the gate is fully raised). holds up the

hatch . When 1t is 'd_esire;d, t.o__-."iaggm'i closei

-connected 't

ter passes under the plate d, so that the pres-
sure 1s again balanced on either side of the
plate. The hatch @ then sinks down into

upper water acting from above and below.
1f the water column bearing on the plate d

be the atmospheric pressure then the pres-
sure acting from above on the plateis = A
hy less A — A, hence the total pressure = A -
{h—=(A—=h) =h+h'. Asthis equation stands

the ha;.tcha_-it'_i_s onlyliieéessa,ry to close the
closing organ ¢. Thereupon the upper wa-
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| be A, that underneath the plate be 4! and A

70

for any height of the plate d the power

active on the plate is always equal to
the whole water column representing the

fall, hence the tractive force exerted by the.

plate throu%h ‘the transmitting members

the water column (height of fall) at the
beginning as well as at the conclusion of the

plate d can be regulated at will by opening

| the closing organ ¢ in the outflow b* to a

oreater or lesser extent. - |
1t is immaterial at what height the pipe b

enters the shaft b, as the level of water in the

shaft b always rises to the same height as the

level of the upper water . The base of the
‘90

shaft may also be higher than the water

level of the lower water 4. The conduit b?
might also discharge above the level of the
lower  water, in which case however the
whole of the fall with respect to the pressure
| and Iift would not be utiE

zed.
- The diameter or cross section of the shaft

b, or the plate d must be such that the sur-
face of the plate and the height of the fall
‘produce a column of water the welght of

‘which is equal to the load to be moved plus
{Irictional resistance and so forth.

If a closing organ is to be moved in two

et erewith to the moving parts
| corresponds to the pressure of the whole of
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{fall of the plate d. The speed of the sinking
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directions alternately to and fro, instead of "

i one direction as shown in Fig. 1, then of
course two shafts must be provided in which

the plunger plates or pistons work in oOppo-
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site directions and act in opposite directions

by means of suitable transmission gear on
‘the closing organ to be moved. Such an ar-
‘rangement is shown in Fig. 2 which repre-
sents the tail-bay of a chamber lock as above

mentioned.
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The op eni'ng in the tail-bay through which

the traflic passes from the upper waterway,
that is to say the chamber lock N, mnto the
lower waterway or aft part n, or inversely,
is closed in the usual manner for example by
two cates m m! Built in the side walls M,
M! of the tail-bay are circulating channels »
r' which allow the water to pass around the
oates m m' when the hatches s s' are drawn
up. The latter are located in suitable wells
t#. In each side wall M M! there 15 a
chamber o o! which are connected with the
upper water by channels ¢ ¢!, so that the
water in these chambers is always at the
same level as the upper water in front of the
head-bay not shown. Passing down from
the bottom of each chamber o o' are three
shafts 7, ¢, 1, f*, ¢%, i* in which are pistons 7,
k, 1 41 F', I'. ~ The pistons §, §* are connected
by suitably guided chains p, p* with the
hatches s, st, while the pistons k, [, £, [' are
connected by chains ¢, ¢' to chain-wheels ,
ut, the rotation of which by means of toothed
wheels or pinions v, v is transmitted i the
form of a pushing or tractive movement to
the racks v*, ¢® linked to the gates m, m'.

A pipe 2 is arranged on one side between
the shafts ¢ and ¢ and leads to a four-way
cock 3 built in a discharge pipe 4 passmg to
the lower water. The shaft 7 1s 1 direct con-
nection with the four-way cock and the shaft
it is connected with the latter by a pipe 5
built in the base M? of the bay, the shafts f, ¢
are likewise connected by a pipe 6 to the four-
way cock and the shafts f*, ¢* connected to

the latter by a pipe 7 passing across the base |

of the bay.

Supposing a boat wishes to pass from out
the lock chamber filled up to the level of the
upper water into lower waterway, then the
four-way cock 3, which can be operated from
the top of the wall M by suitable means, not
shown, is turned into the position shown
in Fig. 2, whereby the hatch operating
shafts 7, f* and the gate opening shafts ¢, ¢°
are connected with the lower water m the
aft part n and the water underneath the pis-
tions 4, k, 7%, k', runs away. These four pis-
tons thus only receive pressure from above,
while the pistons 7, I*, are subjected to pres-
sure from above and below because their
shafts 7, ' remain connected from below with
the upper water in the chamber o by the pipe
2, the four-way cock 3 and the pipe 5. As
however, the gates m, m' are kept closed by

“oreat pressure resulting from the head of

GO

water within the lock chamber only the pis-
tons 7, * sink and the hatches s, s' rise, the
pistons k, k', however, remain for the present
at rest, because their surfaces are not sufli-
ciently large to produce enough pressure or
tractive force to open the lock gates. 'The
water level in the chamber N is now falling
according to the passing of the upper water
through the opened channels r, 7', and as soon

809,700

as a sufficiently small difference m the level
of the water in front and aft the gates 1s at-
tained the pressure or the under pressure re-
spectively on the pistons I, &' becomes sufli-
ciently high, so that they also sink down and
by pushing the racks ¢, v* with the aid of the
chains ¢, ¢!, chain wheels u, ' and pmions
v, ¥ swing out or open the lock gates m, m'.
When the pistons k&, k' go down the pistons
7, I go up into their upper cnd position.
If the lock gates m m! of the tail-bay are to be
closed again after the vessel has passed out
from the chamber N emptied to the level of
the lower water, then the four-way cock 3 1s
turned through an arc of 90° so that the pipe
2 passes upper water out of the chamber o
through the pipes 6 and 7 into the shalts f, ¢,
ft, ¢ whose pistons §, k, ', k' are therehy
raised, while the pistons [, It simultancously
sink owing to the cock 3 connecting up the
pipe 4 with the shafts 7, 4*. This transposi-
tion of the pistons and the movement of the
chains p, p* and ¢, ¢* in the opposite direetion
resulting therefrom, causes the hatches s, &
and the gates m, m! to shut. The pistons in
the shafts with the shorter inlet or outlet
pipes would, it is true, move faster than the
pistons to which the water is passed or led
awav by longer pipes.  This can be prevent-

ed or balanced by keeping the shorter pipes

and the longer ones apart up to the cock 3, by
oiving the shorter pipes a smaller eross sec-
tion or by providing them with throttle
valves actuated by pedals or the hke, not
shown.

I claim:

1. In a hydraulic moving device for oper-
ating organs in water-ways, the combination
with a connecting channel between two levels
and an organ controlling and closing the
same: of a shaft communicating with the
higher level and having a discharge at a
lower level a valve to control the discharge
a piston loosely fitting the shatt and means
to operatively connect the organ and piston,
whereby upon opening said valve the water
contained in said shaft by the combmed
pressure of the water on the piston and the
suction beneath the same will move the
piston to open the organ.

2. In a hydraulic moving device Tor oper-
ating organs of water ways, the combination
with, a connecting channel between two levels
and an element to control and close the same;

of a shaft communicating with the higher

level and having a discharge at lower level, a
valve to control the discharge, a submerged
piston loosely fitting the shatt and means to
operatively connect the organ and piston.

3. The combination with a connecting 1

channel between two water-ways ot different
level and an element to open and close the
same; of a shaft having a communication
above its bottom with the upper level and a
discharge at the lower waterway beneath the
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- surface of the water of the lower level, a wa-

N |

~

trolling said discharge, a piston loosely fittis
~ the shaft and operatively connected to said
~element to open the same when the valve is

shafts each

‘surface of the water thereof, a valve con-

ttin

opened.
4. The combination with a connecting

channel between different water levels and an

element to open and close the same; of a
shaft having a communication with the up-
per water level and a.discharge beneath the

ter passage between the discharge end of the |
shaft and its upper end, and a valve control-
ling the discharge to divert the water in the
; shaft to the lower level or to connect the dis-

charge end and water passage. I
5. The combination with 8 connecting

channel between different water levels and a
gates, one of said gates
sald channel; of a plurality of
communicating at its upper end
with the water at the higher level and at its
lower end beneath the normal water surface |

plurality of water
controlling

 at the lower level. 3

wall

the shafts to operate
their pistons. o |
6. In alock between different water levels,

lock gates therefor, a channel in each side
ot the lock forming a connection be-

tween the high and low water on op
sides of the ga

posite
gates, a gate to control each of

side of the lock, means to supply water from
shafts, a discharge

the higher level to said _
pipe at the bottom of each shaft, pistons in
each

and a single valve to control the discharge of

, JOHANNES CHRISTOFFER NYHOLM.
~ Witnesses:

- Ferpinanp RErcm,
- . FrREDERICK HOYERMANN.

_ piston loosely fitting in |

g | each shaft, said pistons operatively connect- 25

‘ed to the gates, and a single valve controlling
‘the discharge of all of

shaft operatively connected tothe gates,

30

sald channels, a plurality of shafts at each .

30

| water from all of the discharge pipes, sug- 40
stantially as described. o
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