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Application filed August 29, 1941

The construction of a canal lock necessitales
conditicng of resistance very superior to normal
ones. due to the fact that the top sides of the
flocd-gates have no bearing to resist the lateral
Eressure of the water.

The irame or truss-work of the flood-gate act-
ing as a reenfercement at the top can, in no
casza, be equivalent, as a support, to that obtalned
on the other three sides by means of the cheeks
of Lthe lock bed and the two side walls of the
lack. A top frame, having to comply with such
conditions of resistance, even if made of special
hard steels—assuining ihat this were possible--—
would always be so heavy that it would jeopard-
ize the ind'spensable stability of a construction
the mobiiity and the easy handling of which are
essential characteristics of its operation.

Such an arranZement is even more difficult to
realize when a sliding flood-gate is considered,
the widih of which is so much the greater that
it can be made of only a single leaf. Sliding
flood-gates are nevertheless preferable, if not
necessary, [or any maritime lock or dry-dock
where the water pressures are exeried alterna-
tively in one direction or the other, because, if
arched gates were utilized, it would be necessary
to dispose two sets of gates set in cpposite di-
rections, which condition, aside from the double
cost involved, would also entail a rather consider-
able lengthening of the lock lift and a corre-
sponding increase in the cost.

The difficulties encountered In the construction
of a slidlng flood gate as heavy as it is volumi-
nous, the importance of the means utilized to

operate it, and also the slowness in opening and [88,

in closing it as a result of both the weight of the
mass to be moved and the distance to be covered
throughout the entire opening or closing opera-
tion, are the main reasons why arched gates are
generally used which gates offer the advantage
of halving the mass to be moved, the operating
means, and the distance to be covered. But
arched gates are cenerally more expensive and
have the disadvantage of lengthening the lock
Hft within certaln imits.

Apart from the water supply problem, the
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achievement of locks for high water-falls and of -

large widths has always been impeded by diffi-
culties of construction and operation inherent to
the large sizes and weights of the down-stream
gates, as well as by important conditions of dif-
ferent kinds which they must satisfy.

These constructions are all the more delicate
as they are not rigidly flxed. and as the lateral

50

enjoy a counteracting bearinz surface ration-
ally distributed, it being impossible to resnforce
the top side of the said construction by meang
of flxed devices which would impede, after the
opening of the gates, the passage of the ships. .
On the other hand, once this construction
has been achieved, its setting into motion always
necessitates an important consumption of power
as well as very expensive machinery, and the
speed at which it moves is moreover very limited,
which condition thus increases the operating
time. .
The problems which are thus set by the con-
struction and displacement of large gates be-
comes more and more serious as the height of
the water fall increases, and so it becomes neces-
sary to have recourse to a series of double, triple
or even quadruple locks to eope with important
differences of water-level. Such a solution re-
sults in a eonslderable cost increase to which
must automaticaily he added a lengthening of
the time necessary for ships to pass through
several locks instead of through a slngle one.
The main object of my invention is to reduce
the weight of the gate itself and to allow its
sectionizing lengthwise and along its width, there-
by obtaining a saving in the weight of the gates,
an easier handling, a greater operating speed,
various other kinds of economies, atd in certain
cases, the saving of additional gates, and the pos-
sibiliity of replacing a series of locks by & singl
lock. :
My invention consists in topping ordinary lock
flood-gates, turning, sliding or other gates, with
a mobile beam against which the top of the gate
will be able to bhear, just as the bottom of the
gate rests agalnst the lock-sill. ‘This beam, con-
stituting a bridge—which will hereafter be called
“mobile beam bridge”’—may be made to slide, to
" tip. to revolve or to rise. o
Such an arrangement allows the closed door
to be supported along its entire periphery. Th
those cases where the opening of the lock forms

@8 a rectangle, the width of which is much larger

than the height, which is the general case, this
arrangement allows the reenforcements to be
laid out along the smallest length which gces
from the lock-sill to the beam-bridge.

On the other hand, my invention permits of
the horizontai and vertical sectionizing of the
gates into separate panels which, thanks to their
reduced size, will possess all of lhe advantages
belonging to such constructions from the stand-

pressures to which they are subjected do not 55 point of ease of operation. This possibility of
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sectionizing is particularly interesting whenever
high water-fall locks are Involved.

This Aood-gate, mobile beam-bridge combina-
tion will obtaln, among others, the following ad-
vantages:

1. Saving in the weight and consequently on
the construction costs of the gate properly speak-
ing as well as of the equipment, as a result of
the support glven to the top slde. This saving
may become, In common cases, equal to two
fifths of the construction costs of ordinary gates
and to about half of the total construction costs
of the lock In those cases where this arrange-
ment allows the substitution of a single, high
waterfal] lock for a series of smaller locks.

2, The reduction in the size and In the weight
of the gates facilitates the construction thereof
and glves them the best conditions of stability in
the course of thelr operation.

3. The possibility of dividing Into two leaves
the sliding door which was constructed up to
now In a single leaf, which offers a great facility
and rapldily of operation and likewise & great
facility of construction of the gates themselves
and of thelr recesses in the masonry.

4. 'The Ught weight of the door and its rela-
tively small volume will necessitate, for its oper-
ation, a smaller actuating power, with a conse-
quent saving in operating costs.

5. The reduction In the time necessary for
maneuvering the doors resulting from the speed
of the operation consequent {o the reduction In
the welghts and volumes to be set into motion.
The operation of the gates and of the beam-
bridge can, as a matter of fact, take place si-
multaneously or nearly to and, in the case of
& gate comprising several superposed panels, it
is possible to start filllng up as soon as the lower
part is set in place without wating for the upper
parts to be closed.

6. The possibility of replacing two-leaf revolv-
ing gates—exclusively constructed up to now as
arched gates—by gates completely flat when
closed, bearing at thelr base against a stralght
sill, and at their upper part against the mobile
beam-bridge, which conditlon results in an In-
crease In the useful space of the lock lift and
in & reduction of the width of the leaves.

7. The suppression of the arched supplementary
downstream doors facing opposite directions,
which are constructed to sllow the emptying of
the lock Uft or chamber which thereby becomes
a sort of dry-dock generally used to repair the

sldewalls, the bed, the agqueducts and sliding ..

valves. For It Is sufficlent that the beam-bridge
topping the single or double leaf sliding gate be
provided with two flanges to allow the gate to
reslst upstream as well as downstream pressures.

For two leaf revolving gates, a speclal ar-
rangement of a revolving or lifting mohile heam-
bridee located at the base of the gate, opposite
to, and up-stream with respect to, the lock-sill
would allow to obtain the same result.

8. The two superposed panel gates with an
intermediate mobile heam-bridge allows the con-
struction of a single water fall lock in lieu of
several low water fall locks and In this case, the
new system permits to obtaln much more impor-
tant lmprovements.

By suppressing all but one of the locks, the
number of mobille constructions, such as, up-
stream and downstream gates, safety devices,
agueducts, Inlet and discharge valves, traction
machines for the ships each one of which com-
prises a power generator, 1s reduced to the same
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extent. The chances of break-downs, of me-
chanical troubles or difficulties are also reduced
af the same time and to the same extent and
the degree of safety wherewlth the lock may be
operated is thereby Increased.

Bavings are also obtalned with respect to the
volumes of the masonry of the other lock-beds
and even with respect to that of the side walls,
especially where It i1s possible to use to advantage
a rock hottom.

On the whole, it is possible to assert that a
single lock replacing & serles of three locks may
permit to obtain a general saving of nearly one
half of the total cost of the construction and
of the equipment.

To the saving in time obtalned as a result
of the higher operating speed characteristic of
lighter gates, must be added the saving corre-
sponding to the time which would be necessary
for the operation of the gates of the other locks,
the sald gates being now suppressed. In the case
of a serles of a three locks, this saving in time
is of the order of 50%.

The following description and the appended
drawing refer to various practical embodiments
of my invention given by way of example not
inclusive of all cases, it belng well understood
that the characteristics which appear as well in
the drawings as In the text, constitute a part
of my inventlon. It is particularly so, among
others, of the arrangement devised to actuate
the beam-bridges, whether they be of the tipping,
sliding, revolving or lifting kind, applied, ac-
cording to the case, {o elther revolving or sliding
gates, single or double leaf, #s well as to any
other system of tipping or lifting gates.

Figure 1 is a plan view of & beam-bridge re-
volving together with a revolving two-leaf gate,
for a single panel lock gate,

Figure 2 is a sectional view II—II of the gate
of Fig. 1 along the axls of the lock lft, showing
the position of the beam bridge.

Figure 3 Is a plan view of a two-leaf sliding
gate, resting on a tipping bheam-bridge, for a

3 slngle panel lock gate,

Plgure 4 Is a plan view of & revolving beam-
bridge In conjunctlon with a single leaf sliding
gale for a single panel lock.

Figurebis a front sectional view along line V—V
of Fig. 7 of a double superposed panel gate com-
prising two tipping beam bridges operating In
conjunction with two gates each of which Is com-
posed of a single leaf.

Figure 6 is a transverse sectlonal view of the
gate along the axis of the lock lift (line VI-—VI
of Fig. 5) and shows, In elevation, the side wall
of the lock and the hollow quoin &nd the tipping
mechanism for the lower beam bridge.

Flgure 7 is a similar sectional view VII—VII
but showing in elevation, the slde wall opposite
to the preceding one, the hollow quoins for the
gates and the tipping mechanism of the upper
beam-bridge.

Figure 8 I1s a horizonial sectional plan view
along line VIII—VIII of the upper sliding gate
and of its hollow quoin.

Figure 9 Is a horizontal sectional plan view
along line IX—IX ot the lower sliding gate and
of its hollow quoln,

Figure 10 1s & transverse sectional vlew of the
lower beam-bridge showing one embodiment of
sald heam bridge.

Figure 11 is a detall view of point XI of Fig. 7.

Flgure 12 i1s a front sectlonal view along lne
XTI—XTI of a multlple panel sliding gate, the
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panhels being superposed, for a high water-fall
lock. The two upper panels are modeled to eor-
respond to the profile of the ships only the rig-
ging of which, of little width, needs free space at
this height. The beam bridges are of the sliding
type.

Figure 13 is a horizontal sectional plan view
along llne XIII—XIHO of the uppermost sliding
panel of the gate, and of the recess for the gate,
showing the beam-bridee which supports the sald
panel, and the adjacent recess, as well as the
fixed lateral shields between the panel and the
lateral walls.

Figure 14 is a sectional view along line XIV—
XIV of Fig. 15 In the axis of the lock lift, show-
ing, in elevation, a slde wall of the lock and the
recesses for the gate panels.

Figure 15 is a front sectional vlew along line
XV—XV of a high water fall, lock-well gate the
opening of which in a downstream directlon is
effected by means of a tunnel. The gate Is di-
vided into two sliding panels by an intermediate
beam-bridge, also of a sllding type.

Filgure 16 is a vertleal sectional view of the
recess for the beam bridge along line XVI—XVI.

Figure 17 i3 a similar sectional view aleng line
XVII—XVII of the hollow quoins for the two
sliding panels of the gate.

In the embodiment shown in Figs. 1 and 2, the
two leaves | and 2 mounted free to pivot on
hinge-hooks, revolve, when the gate Is closed, up
against a beam bridee 3, located immediately be-
hind them, down-stream. The main supports for
the two panels are the customary lock-slll 4 at
the bottom and, at the top, the beam-bridge 3.
A tight fit Is ensured. down-stream, by eiastic
joints or by any other means spplied against the
lock sill 4 on the one hand, and against the two
side walls 5z and 5b on the other hand. A joint
cover 6 can, combined with other means, stop
up the chink between the two leaves.

The beam bridge may be withdrawn by tipping
on a ratchet wheel, or as shown, by revolving
ahout a vertical axis T sufficiently set back so as
not to encroach on the recess 2a for the leaf sft-
uated on the same side, ie being that of the op-
posite side. An arm with a counterweight 9 bal-
ances the weight of the beam-bridge.

When the gate is closed, two locks 102 and
10b, given by way of exsample, transmit the
gtresses of the beam bridge to the masonry of
the side walls.

The operating of the three organs which make
up the gate, the leaves and the beam bridge can
occur, for the rapidity of the operation, simul-
taneously, or successively if necessary.

In the embodiment shown on Fig. 3, the lock
gate comprises two sliding leaves | and 2, the top
part of which bear, when the gate is closed,
against a tipping beam-bridge 3. To open the
door, the two leaves are made to retire into the
corresponding recesses la and 2b. The beam-
bridge and its counterweight 9 tip by rolling on
the platform of the side wall, freeing themselves
from the notches 3b and 3¢ into which flt the
extremitles of the beam when the gates are closed
and the purpose of which is to transmit to the
masonry of the side walls, elther directly, or by
means of locks as shown on Fig. 1, the stresses
due to the pressure of the water on the leaves.
Water tight conditions are ensured, not exciud-
ing other means, by a device similar to that of
Fgz. 1 and particularly by a joint cover 6 fas-
tened onto one leaf and bearing on the other leaf,
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as a result of the pressure of the water, by means
of 8 water-proof joint.

Figure 4 shows a single leaf sliding gate bear-
ing on & revolving beam-bridge 3 and the recess
la for the gate. The open position of the beam
bridge is shown at 3a. Locks 0z and 10b are
glven by way of example gnd serve as lateral sup-
ports for the beam hridge when the latter is in
a closed position.

Figures 5 to 11 show an example of a sliding
gate, comprising two superposed panels, for a
high waterfall lock. Numbers ({ and 13 desig-
nate the panels the respective heights of which
are determined in consideration of the facllity
with which they can be constructed, the ease with
which they can be handled, and the stresses which
they will have te exert on the intermedlary beam
bridge.

The lower panel Il is made to slide by means
of rollers (la upon which it is mounted, the said
rollers running in a groove or guide {2 of the
lock bed. The said panel js supported on each
side by a siil 11b set agalnst the wall of the groove.
A floater chamber 14 of an appropriate size oceu-
ples the lower portion of panel I1.

A tipping beam-bridge 15 has its tipping
mechanism and its counterwelght 6 placed in a
recess cut out in the Iateral wall opposite to the
recesses 18 and 19 for the panels. Its plane of
rotation coincides with the axial plane of the
gate, so that the groove 20 formed by the flanges
20a of the lower part of this beam-bridge, sym-
metrically covers the top of the lower pane] 1,
The latter thus finds a support on each side
agalnst water pressures acting In one direction
or In the other.

Groove 21 formed by the flanges of the upper
part of the beam-bridege constitutes a track way
In which the upper panel I3 slides by means of
roliers. The downstream flange of the U formed
by this upper groove 21 serves as a lateral sup-
port for the base of the upper panel 18,

The side faces of the beam bridee, at least in
those parts where they bear against the masonry,
may be slightly Inclined so that they may smooth-
ly fit Into their bearings.

In order to laterally transmit the stresses in
the door to the side walls and to ensure a good
JoInt, the upper panel 13 Is provided with crutch
shaped organs 22 having the width of the flange
of the lower beam bridge 15 and thus concealing
the space between the panel and the downstream
wall of the recess IT for the beam bridee, the
width of which is much greater than that of the
gate. Another crutch shaped organ fulfllls a
similar function for the recess 19, at the other
extremity of the door, the panel having to enter
deeply onto the sald recess in order to allow the
intermediate beamn bridge to be lodged in it for
closing purposes.

This latter panel 13 is topped by an upper
beam-bridge 23 the tipping mechanism of which
is situated on the side opposite to that of the
lower beam-bridge 5. This beam-bridge is made
to tip on the platform of the side wall, above the
masonry, against which, it finds latera] support,
when In a closed position, by means of the two
abutments 24 and 25. The flanges at the lower
part of the heam bridge form a groove 26, acting
as 4 guide, by means of which groove the stresses
resulting from the pressure of the water on the
panel 13 are transmitted to the heam-bridge.

Instead of having the panel topped by the
beam-bridee as represented in the embodiment
shown, the upper beam-bridge 23 may be located
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downstream with respect to the gate and may
bear on the side wall away from recess (1 for
the lower heam bridge and recess I8 for the
upper panel, by providing it with & lateral pro-
jection to make it adhere to the surface of the
top of panel 13.

Water-proof conditions can be obtained, by
elastic joints or by any other means, generally
on the downstream side, and Figure 11 which
shows point XTI of Pigure 7 in detall is an illus-
tration, by way of example not inclusive of all
means, of how continuous water-tight conditions
may be ensured by means of packing 28 along the
contact lines of the beam bridee (6, the panel
13, the crutch-shaped organ 22 and the side
wall 217,

Figure 10 shows, by way of example, olie emn-
bodiment of the intermediate beam bridge 15 the
oblect of which is to avoid the torsion stresses to
which it is subjected due to the fact that the
water pressure on the lower panel is much higher
than that on the upber panel. The lower panel
i1 is offset in an upstream direction with respect
to the vertical axis, whereas the upper panel (3
is offset In a downstream direction.

In the gate composed of two superposed panels,
the lower panel may also be divided into two slid-
ing leaves, and also two revolving leaves, but in
this latter case, the closing of the gates and the
closlng of the beam-bridge can only take place
successively.

In the embodiment described, the operations
for closing the lock lift may take place In the
following order:

1. S8lmultaneous setting in place of panel LI, or
of the two leaves, and of beam-bridges 15 and 23.

2. Setting in place of panel I3 gulded by the
two beam-bridges 4. The order of the operations
is reversed for opening the lock-lift.

Figures 12 and 13 relate to a multiple panel
gate for a high water-fall lock.

The lower panel || retires into the recess I8 by
sliding on the lock bed while the intermedlary
sliiding beam-bridee 15 which caps this lower

panel when shut, can retire Into the recess 17 .

by sliding on the sald panel, The upper panel
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I3a rolls on this intermedlary beam-bridge 15 and
can withdraw, to allow the opening of the gate,
into a recess 18a. This upper panel 8z is capped
by the upper beam-bridge 28 which slides, when
the gate is to be opened, behind a shield 29, into
a positlon of rest shown at 30, Symmetrically
to shield 29, with respect to the axis of the gate,
a second shield 3i is to be found, and the pro-
files of these two shields 29, 31 are deslgned in
accordance with the profile of ships, so that the
space, at the top, which exists between these two
shieldg is smaller than that at the bottom, thus
corresponding to the little width of the masts
and other projecting abparatus on the decks of
ships. This allows to construct the upper leaf
(3a of the gate narrower than the lower leaf. The
shlelds 29, 31 which, on the drawing, are sup-
ported by metalllc trusses 29a, 8la, fixed onto
the side walls, can be constructed In reenforced
concrete or in any other material capahle of re-
sisting the pressure of the water.

Figures 14, 15 and 16 represent an embodiment
simllar to the preceding one but applied to a well-
lock or funnel-lock, The lock, which is situated
at the entrance of the tunnel 32 comprises two
sliding panels {1 and (3, separated one from the
other by the Intermediary beam-bridge 15. To
open the lock, panel 13 is made to retire, by slid-
ing on the beam-bridge, Into a recess 19; then
the beam-bridge I5 retires into the recess 171 by
rolling on the lower panel ({, and finally, the
lower panel [l withdraws Into the recess 18 by
rolling on the lock bed.

The lower panel i1 is provided wlth rollers lla
rolling In a groove 12 of the lock bed. The beam-
bridge 15 is provided with rollers 15a rolling on
the lower panel i1 and it comprises flanges 202
which enchase the upper portion of this panel.
Finally the upper panel 13 i3 provided with rollers
t3a rolling in the upper groove of the beam-
bridge. The top part of this panel 13 Is supported,
{o resist the pressure of the water, by a flange
323 which Is an Integral part of the tunnel
masonry. _

JEAN LIPSKY.





