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sensitive to the amount of ballast water present 
so that the gate will move up or down as fast aS 
desired. Springs resiliently terminate the upward 
and downward movements of the gate. In its low 
ermost position the gate rests on Suitable Sup 
ports at the bottom of the gate chamber; and it 
is held by safety means in its uppermost position. 
Means are provided to prevent an accumulation 
of silt or sediment at the bottom and mouth of 
the gate chamber. Although the gate has prefer 
ably all of these features, yet one or more may be 
omitted as occasion may make expedient. Refer 
ring now to the drawings for a detailed descrip 
tion, the gate 2 (Figs. 1, 2, 10, 11 and 12) which 
selectively closes and opens the mouth of the 
graving dock 22 moves downwardly into the gate 
chamber 23, Fig. 2, formed by a casing 24 prefer 
ably made of concrete and integral with the dock 
bottom 26 and dock opening sill 27. When open, 
the gate permits a ship to float into or out of 
the dock, and when closed, it seals off the open 
ing to permit evacuation of the water Within the 
dock. The gate has a plurality of hollow, box 
like subdivisions 28 (Fig. 11), some of which have 
openings 29 to permit water to paSS through 
the gate as it is raised or lowered. Some of 
these subdivisions, as those designated 3 can 
be sealed off completely by suitable means to pro 
vide buoyancy chambers which lend buoyancy to 
the gate and thus make it lighter. Access to Such 
chamber is provided by manholes 32 with a cover 
33 to seal them, the covers being held in Sealing 
position by a clamp 34 and a bolt 35 passing 
through a threaded opening in the clamp and 
pressing upon the cover. There may be one or 
more of such buoyancy chambers, any number of 
them that may be found expedient; and it is 
preferred that they so balance the effective Weight 
of the gate that there is no tendency for any 
part of the gate to rise or sink faster than an 
other. Such chamber or chambers are to be 
sealed during the construction, installation or re 
pair of the gate, before they are submerged. 
One or more of the subdivisions of the gate, 

as for example that designated 36, has (or have) 
means to hold a controllably variable amount of 
ballast water, to provide a ballast chamber. The 
ballast chamber or chambers, similarly to the 
buoyancy chambers, is or are located so that no 
part of the gate has a greater tendency than an 
other to rise or sink. Each ballast chamber 36 
has a normally closed, inwardly opening valve 37 
(Fig. 1), and a normally closed, outwardly open 
ing valve 38, the former being preferably but not 
necessarily at the top and the latter at the bot 
tom for a purpose which will appear hereinafter. 
The valve 38 is normally held closed by a Spring 
39, aided by the water pressure on the outer face 
of the valve. A vertical push rod 4 f is of a length 
to loosely contact both the lower face of the valve 
37 and the upper face of the valve 38. Brackets 
42, through which the rod can slide, maintain it 
in proper position. A hydraulic cylinder 43, 
shown enlarged on Fig. 18, is carried by the gate, 
its piston rod 44 normally resting loosely on the 
upper face of the valve 37. Pipes 46 and 47 lead 
into the cylinder at one end, thereof, that is at 
one side of the piston 47a and pipes 48 and 49 at 
the other. Valves 5, 52, 53 and 54 control flow 
through each of these pipes respectively. Pipes 
46 and 48 are each connected to a Source of Water 
under pressure (not shown), and pipes 47 and 49 
are exhaust or waste pipes. A pipe 56 controlled 
by a valve 57 is connected to the ballast cham 
ber 36 and to a source (not shown) of compressed 

O 

5 

20 

30 

35 

40 

4. 5 

50 

55 

60. 

65 

75 

4. 
air. All of the valves 5, 52, 53, 54 and 57 are 
located for convenient operation. The piston 4 
at Which carries the rod 44 can be moved Selec 
tively down or up by means of the valves 5, 52, 
53 and 54. With the valves 5 and 54 open and 
the valves 52, 53 and 57 closed, the hydraulic 
pressure will move the piston down, the piston rod 
44 then opening the valve 37 as Shown in dotted 
lines. This moves the push rod 4 down to open 
the valve 38 against the pressure of the Spring 38, 
as shown in dotted lines. With the valves 5,54 
and 57 closed and the valves 52 and 53 open, the 
piston and its rod will be moved upwardly by the 
hydraulic pressure, permitting the Spring 39 to 
close the valve 38, which closes the valve 37 by 
means of the rod 4. The gate is lowered by ad 
mitting sufficient water into the ballast cham 
ber or compartment 36, which is accomplished by 
opening the valves 37 and 38, air Within the con 
partment then escaping therefrom through the 
open valve 3. While Water enters through the 
open valve 38 and perhaps also through the Open 
valve 37. The gate is raised by removing sufficient 
water from the compartment 36, which is accom 
plished by opening the compressed air valve 5. 
The air is under sufficient pressure to open the 
valve 38 and force water present out there 
through. The pushrod 4 then does not maintain 
the valve 3 closed, but the air pressure in the 
ballast compartment does. By properly designing 
the gate features affording buoyancy, and the 
ballast feature, with respect to each other and 
to the weight of the gate, any practical maxi 
mum speed of ascent and descent of the gate is 
attainable and such speeds of ascent and descent 
are easily variably controllable to any not greater 
than Such maxima. 

Projecting upwardly from the end walls of the 
casing 24 which receives the gate when open, are 
Walls 6 (Figs. 1, 6 and 7) which are preferably 
of concrete and may be integral With Such end 
walls. Such walls 6i preferably have flanges 62 
to form opposite U-shaped members which to 
gether form a passageway Within which the gate 
moves. The gate itself has a tapered cross sec 
tion, being narrower at its Sea, side than at its 
dock side. Attached to its oblique ends are upper 
guide shoes 63 and lower guide shoes 64, by 
means of brackets 66 and 67 respectively. Guide 
rails 68 are attached to the walls 61, the guide 
shoes sliding along such rails as the gate ascends 
or descends. The major part of each guide rail 
68 is Straight and vertical so that most of the 
movement of the gate in opening and closing 
is vertical. There are however two jogs 69, TO 
in each guide rail, one for the upper guide shoe 
and one for the lower, which cause the gate to 
move a short distance toward the dock side at 
the end of its closing movement and in the re 
verse direction at the beginning of its opening 
movement. Vertical portions 7 (Figs. 6 and 7) 
of a U-shaped sealing strip lie between the end 
Wise parts of the dock Side face of the gate and 
the adjacent faces of the dock Side flangeS 62 
when the gate is up, these vertical portions being 
connected by a portion 72 (Fig. 2) extending 
across between the lower part of the dock side 
face of the gate and the dock side Sill 73. The 
sealing strip.may be attached to either one of 
the members between which it is compressed, 
although it is often preferred to attach it to the 
gate. It extends upwardly (as at Ti) to a point 
above the highest water level, and is preferably 
made of rubber or equivalent flexible waterproof 
material. It preferably has a cross section simir 
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lar to that of a lamb chop, having a flat portion 
76 for attachment purposes and an enlarged 
rounded portion 77 for sealing purposes. Clamps 
78 held by bolts 79 and nuts 80 affix the Sealing 
strip, for example to the gate. It is now apparent 
that a Water-tight Seal is made between the gate 
and the structure forming the mouth of the dock 
basin by the movement of the gate at the end 
of its closing movement toward such structure; 
and similarly the gate moves away from Such 
structure at the beginning of its opening move 
ment to free the Sealing material to minimize 
abrasion and tearing thereof. 
The upper face of the bottom of the gate 

chamber is formed to have a series of bowl-like 
concavities or depressions 8 (Figs. 1, 2, 13, 14 
and 16) extending across the width thereof, with 
the depressions closely adjacent each other and 
adjacent ones having common defining walls 82. 
A pipe or conduit 83 is embedded or formed in 
such bottom, which has a croSS Section which 
increases from a Smaller closed end 84 to the 
larger open end 86, the latter being the outlet 
end. The gate chamber bottom has perfora 
tions 87 at the lowermost points of the depres 
sions 8, and the pipe 83 has perforations 88 
connecting therewith. The end 86 of the pipe 
83 opens into a well 89 in which is a pump 9 
which pumps water within and flowing into the 
bottom of the well 89 upwardly through a pipe 
92 having an outlet 93 at the sea side of the 
gate and appurtenant partS Or at SOne remote 
point. This produces Suction at the openings 
87. Means such as a motor 94 is provided to 
drive the pump. Thus sediment and Small debris 
'which can build up a pile or cake within the gate 
chamber 23 Will flow out with Water removed 
by the pump 9. Water will flow into the gate 
chamber from the sea as the pump is operated. 
Pipes 96 supply water under pressure to jets 9. 
which preferably have flared elongated outlets. 
These jets are arranged at or adjacent the bot 
ton of the gate chamber, they are so orientated 
with respect to each other as to produce a heavy 
swirl of water in each depression 8, and they 
can be used to break up any cake that may have 
formed and to aid in flushing out the bottom 
of the gate chamber. A riser 98 is connected to 
a suitable Source of Water under pressure and 
to the pipes 96. In the case of very large gates, 
the pump 9 may have a capacity of the order 
of twelve thousand (12,000) gallons per minute, 
and the pipes 95 may have a diameter of the 
order of three (3) inches. 
The gate sometimes remains closed for long 

periods of time, and means can be provided, if 
desired, to then prevent ingress of silt and debris 
into the gate chamber to lessen the necessity 
for frequent flushing thereof if conditions would 
otherwise require it. Such means may comprise 
a fiat Shef !0 ! (FigS. 2 and 17) of Steel, or other 
suitable material attached to, and projecting 
from the face of, the gate, and a thick somewhat 
flexible sheet 02 of rubber or equivalent ma 
terial attached to the gate sill and projecting 
over the shelf 0 . The parts 10 and 102 are 
So located that they contact to form a Self-sealing 
means as the gate is closed to decrease very 
substantially any ingress of silt or other solids 
into the gate chamber. A pipe 03 (Fig. 2) to 
which a series of nozzles 104 is connected with 
the nozzles directed toward the parts of and 
f02, can be used to project water, and thereby 
break up and remove any deposit, at the parts 
10-? and 02. . . . . - 
Blocks 06 (Figs. 1, 13, 14 and 16) of wood or 
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6 
other suitable material, rest on Some of the high 
parts 82 of the bottom of the gate chamber which 
may have flattops for this purpose, and are fixed 
in position by attachment to the concrete by bolts 
iO7. The blocks extend cross wise, in the direc 
tion between sea side and basin side, and the 
gate rests upon them when in its lowermost posite 
tion, but its weight thereon is controllable to a 
minimal amount by controlling the buoyancy of 
the gate. The blocks are Spaced apart from each 
other and need be but few in number. Softening 
of the blow of the gate as it descends, upon the 
blocks, even though it descends comparatively 
fast, can be accomplished by means of Springs 
08 located at both ends of blocks which are 
between the center of the bottom of the gate 
chamber and each end thereof. Vertical now 
able cylindrical casings (9 of which the top ends 
are closed and the bottom ends are open, rest 
upon the SpringS, and prevent ingress of Sedi 
ment and debris to the spring. The springs rest 
Lipon depressed abutments formed in the 
chamber bottom, Surrounding which are annular 
paSSages 2 to permit axial movement of the 
casings 09. The tops of the casings 09 are 
normally above the tops of the cross blocks, to 
receive and lessen the impact of the descending 
gate. Truncated-conical aprons 3 of rubber or 
the like, attached Suitably to the bottom by anni 
lar plates í Ít held in place by bolts lí6, contact 
the casing O9 as they move up and down and 
prevent ingreSS of silt and debris. : 
The gate is also stopped resiliently at the end 

of its upward movement by means shown on 
EigS 1 and 3, Brackets are attached to the 
gate and cups 8 are attached to the brackets, 
as by bolts f). Coiled Springs 2 are Suitably 
attached to the cups With their lower ends in the 
bottoms thereof, the upper ends of the springs 
being free. Brackets f22 are attached, as by bolts 
23, to convenient parts of each wall 6 f, such 

brackets projecting over the springs 2. It is 
IOW apparent that the springS 9 strike against 
the bracketS 22 as the gate rises, so that its 
upward movement is resiliently stopped. 1. 
The gate (FigS. 1, 11 and 12) has valve-con 

trolled passages 26 therethrough to permit water 
to flow from the Sea to the dock basin, when 
work on a ship in the basin has been completed 
and it is desired to float the ship out. Walves 27 
which control them comprise plate-like gate valve 
members 28 which are moved by hydraulic cylin 
ders ?29 having appurtenant parts similar to 
those illustrated on Fig. 18 and operating simi 
larly thereto, either to close the openings, or 
away therefrom to open them. The gate can be 
opened when the dock basin is sufficiently full of 
Water, but not before, since a too. Sudden inrush 
of Water can result in damage. Safety locking 
means prevents accidental or premature opening 
of the gate. Pins 33 (Figs. 8 and 9) are mounted 
on the dock side of flanges 62, to project toward 
and be movable into and out of engagement with 
the gate. The pins ride in blocks 34 affixed to 
Such flanges, and they are moved axially in either 

: direction by hydraulic cylinders f36 having ap 
purtenant parts like, and operating similarly 
to, those illustrated on Fig. 18. Members 37 
adapted to receive the pins are attached to the 
gate and have vertically elongated grooves or 
openingS 38 into which the pins can extend. 
The hydraulic cylinders are operated to extend 
the pins when the gate has reached its uppermost 
position. The elongated grooves 38 are so posi 
tioned that the tops thereof are slightly above the 
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pins f33 to permit easy entrance of the pins there 
into. The gate can then be allowed to remain 
there or to descend the very short distance necess 
Sary to make the tops of the grooves contact the 
pins. There need not be much weight on the 
pins, due to the controllable buoyancy of the gate. 
Once the gate has been closed, the Water in the 
dock basin can be evacuated by Suitable means, 
conventional or otherwise; and the increasing 
pressure of the water on the sea side of the gate 
holds it tightly closed. When the dock basin has 
again been filled with water, the hydraulic cylin 
ders 36 are operated to withdraw the pins 33, 
raising the gate slightly first if this is necessary, 
and the gate can then be opened by admitting . 
Water to the ballast chamber. 
Means can be provided to raise and Support the 

gate for servicing or repairing it. While a caisson 
gate (not shown) is used to prevent acceSS of 
water thereto. 
2, 3, and 4) comprises crane carriages 4 over 
each end of the gate and mounted to be moved 
in either direction between the Sea, Side and the 
dock basin side. With this in view, girders 42 
are Supported on structural members 43 to form 
a bridge over them and Over each end of the gate. 
Rails 44 are affixed to the girders and the car 
riages are mounted on flanged wheels f 46 which 
ride On the rails. Threaded bars 47 are Sus 
pended from the carriages by means of nuts 48, 
they can extend through openings in attachment 
members 49, withdrawal from which can be pre 
vented by nutS 5. The members 49 can be 
permanently or removably attached to the gate 
by conventional means. The carriages 4 can 
be rolled to the proper positions, the bars 4 
inserted through the attachment members 49 
which may be attached to the gate at both ends 
thereof, and the gate can then be raised to any 
convenient height by turning the nuts 48 in the 
proper direction. 

Certain details have been illustrated and de 
Scribed for the purpose of explaining the inven 
tion. Without limiting it, and may be changed or 
Omitted without departing from the Spirit of the 
invention, the Scope of Which is set forth in the 
appended claims. 
What is claimed is: 
1. A graving dock having Walls forming a 

mouth for a ship to pass through, a vertically 
movable gate to close and open said mouth, Seal 
ing means between said Walls and said gate, 
shoes on said gate, guide rails on which said 
shoes ride to guide the vertical movement of said 
gate while preventing said Sealing means from 
'making a Seal between said Walls and said gate, 
said guide rails having jogs therein to guide the 
gate to cauSe Said Sealing means to make a seal 
between Said Walls and said gate at the end of 
the closing movement of said gate and to open 
Said Seal at the beginning of the opening move 
ment of said gate. 

2. A graving dock having walls forming a 
mouth for a ship to pass through, a vertically 
movable gate to close Said mouth, a casing form 
ing a chamber to receive said gate under said 
mouth, said gate being opened by lowering it 
into Said chamber and closed by raising it above 
the water level sealing strips on said gate, means 
for raising and lowering Said gate including 
curved guide members attached to said walls and 
cooperating with projections on the edges of said 
gate for moving said gate laterally so as to bring 
Said Sealing strips into engagement with said 

The supporting means (Figs. 1, 
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8 
tion, and means to support said gate in operi 
position with its bottom above the bottom of 
said chamber comprising a series of horizontally 
disposed blocks at the bottom of said chamber 
which project thereabove and a series of resilient 
members adjacent to and projecting above said 
blocks to thereby cushion the impact of Said gate 
as it comes to rest on said blocks. 

3. A graving dock having Walls forming a 
mouth for a ship to paSS through, a vertically 
movable gate to close said mouth, a casing form 
ing a chamber to receive Said gate under said 
mouth, said gate being opened by lowering it into 
Said chamber and closed by raising it above the 
Water level sealing strips on said gate, means 
for raising and lowering said gate including 
Curved guide members attached to said walls and 
Cooperating With projections on the edges of said 
gate for moving said gate laterally so as to bring 
Said Sealing strips into engagement with said 
Walls When Said gate is raised to a closed posi 
tion, and resilient means to limit the upward 
movement of Said gate comprising brackets at 
tached to Said gate having spring means mounted 
thereon and brackets projecting from the Walls 
of the chamber and so positioned that both 
brackets resiliently engage each other and re 
strict the upward movement of said gate as it 
rises to the closed position. 

4. A graving dock having walls forming a 
mouth for a ship to pass through, a vertically 
movable gate to close said mouth, a casing form 
ing a chamber to receive said gate under said 
mouth, Said gate being opened by lowering it 
into Said chamber and closed by raising it above 
the Water level sealing strips on said gate, means 
for raising and lowering said gate including 
curved guide members attached to said walls 
and cooperating with projections on the edges 
of Said gate for moving said gate laterally so 
as to bring said sealing strips into engagement 
with Said walls when said gate is raised to a 
closed position, and means to remove water and 
Sediment from the bottom of said chamber com 
prising laterally disposed spray pipes adapted to 
project water over the bottom of said chamber 
in Such manner as to dislodge deposits of sedi 
ment and a pump means adapted to discharge 
the Water and sediment from the chamber. 

5. A graving dock gate comprising walls form 
ing a ballast chamber having first and second 
Openings a first valve member at said first open 
ing and operable by pressure from without said 
chamber, a second valve member at said second 
Opening and openable by pressure from within 
said chamber, said members being openable by 
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movement in the same direction, means to con 
nect Said chamber with a source of compressed 
air, a valve in Said connecting means, means 
to exert pressure from without said chamber on 
said first member means to maintain said second 
member normally closed, means to cause said 
Second member to open with said first member 
and Said first member to close with said second 
member, said second member being openable 
independently of said first member, said first 
member being closable independently of said 
Second member. 

6. In a graving dock having walls and a mouth 
for ships to pass through, the combination of 
a vertically movable gate, means for alternately 
moving Said gate upward to close and downward 
to open said mouth, sealing members rigidly 
fastened to the bottom and side edges of said 

walls, when said gate is raised to a closed posi- 75 gate and adapted to contact the mouth portion 
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of said dock when said gate has been elevated 
to close said mouth, and curved guide means 
located along and fastened to the side edges of 
said mouth and cooperating with projections on 
the side edges of said gate for moving said gate 
laterally to bring said sealing members into 
engagement with the mouth of said dock upon 
the elevation of the said gate. 

7. In a graving dock having walls forming a 
mouth for ships to pass through, the combina 
tion of a vertically movable gate, sealing strips 
rigidly fastened to the botton and Side edges 
of said gate and adapted to contact the walls of 
said mouth, when the gate has been elevated 
to close said mouth, and means for alternately 
moving said gate upward to close said mouth and 
downward to open said mouth including curved 
guide elements fastened to the Walls of Said 
mouth and cooperating With projections on the 
side edges of said gate for moving said gate 
laterally to bring the sealing strips on said gate 
into complete contact with the walls of said 
mouth When Said gate is elevated, and for dis 
engaging said sealing strips from the Walls of 
Said mouth When Said gate is lowered. 

8. In a graving dock having a bottom and Walls 
forming a mouth for ships to paSS through the 
combination of a Wertically movable gate, means 
for alternately moving Said gate upward to close 
and downward to open Said mouth, a casing 
forming a chamber below Said mouth and 
adapted to receive said gate, when it is lowered, 
a plurality of flanges projecting inwardly from 
each side Wall of the dock mouth so as to pro 
vide vertical channels adapted to receive the op 
posing Side edges of the gate therein, sealing 
strips rigidly secured to the side edges of said 
gate and adapted to contact the flanges on said 
Walls, a Separate Sealing strip secured to the 
bottom portion of Said gate and adapted to con 
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tact the bottom of said dock when said gate is 
elevated and curved guide means located within 
the channels on the said walls and cooperating 
With projections on the said edges of the gate 
for moving the gate laterally to bring the said : 
Sealing Strips into engagement with the mouth 
of Said dock when the gate is raised to close 
Said mouth. 

9. In a graving dock having a bottom and walls 
forming a mouth for ships to pass through the 
combination of a vertically movable gate for 
closing Said mouth, a casing forming a chamber 
for receiving Said gate under said mouth, said 
gate being opened by lowering it into said cham 
ber and closed by raising it about the water level, : 
Sealing members fastened to the side and bottom 
edges of Said gate and adapted to engage the 
botton and Walls of Said dock so as to continu 
ously encompass the mouth of said dock up to 
the Water level When said gate is in a raised 
position, means for alternately raising and lower 
ing Said gate including curved guide means se 
cured to the Walls of Said mouth and cooperat 
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10 
ing with projections on the side edges of said 
gate for alternately causing said sealing men 
bers to become engaged with and disengaged 
from the mouth of said dock, when said gate is 
raised and lowered and means for positively 
locking said gate while in a raised position. 

10. A closure for graving docks and like com 
prising a compartmented gate adapted for ver 
tical movement and to Serve as a closure when 
in its upward position, U-shaped vertically ex 
tending channels located opposite each other at 
the entrance to the graving dock and extending 
below the bed of the dock a distance equal to 
at least the height of compartmented gate to 
thereby form a gate chamber, Sealing strips 
rigidly fixed to the Side edges and bottom of said 
gate, vertically extending rails having a plurality 
of jogs therein fixed to the base wall of each 
channel and adapted to cooperate with projec 
tions on the sides of Said gate when said gate 
is raised, So as to move the gate laterally and 
bring the Sealing strips on the side edges of said 
gate into engagement with the inner portions 
of Said U-shaped channels. 

11. In a graving dock having walls and a 
mouth for Ships to pass through the combina 
tion of a Vertically movable gate, means for 
alternately moving Said gate upward to close and 
downwardly to open Said mouth, resilient sealing 
members rigidly fastened to the bottom and side 
edges of Said gate and adapted to contact the 
Inouth portion of Said dock, when said gate has 
been elevated to close said mouth, curved guide 
means located on the side edges of said mouth 
and COOperating with projections on the side 
edges of Said gate for moving said gate laterally 
to bring Said Sealing members into engagement 
With the mouth of said dock upon the elevation 
of the Said gate, a casing forming a chamber to 
receive Said gate under said mouth when said 
gate is lowered, means for removing water and 
Sediment from the bottom of said chamber com 
prising Spray pipes laterally disposed in the 
bottom of Said chamber and in such a manner 
as to dislodge deposits of sediment and a pump 
means adapted to discharge the water and sedi 
ment from the chamber, and means for positively 
locking Said gate while in an elevated position. 
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