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) 

" This invention relates to ship salvaging appa 
ratus for raising sunken ships. 

It is a common practice in raising sunken ves 
sels to sink water filled pontoons alongside the 
ship, Secure them thereto by chains passed under 
the ship and blow out the water with compressed 
air. The buoyancy of the pontoons is then sup 
posed to be utilized to raise the ship. Such a 
proceSS requires much under-Water Work on the 
part of divers in positioning and securing the 
pontoons in place and it is extremely difficult to 
So position the pontoons that the sunken ship 
will rise evenly. In fact experience has shown 
that one end of such a ship will break free from 
the bottom while the other end is still held by 
the mud or sand and the pontoons will slip of 
the risen end. Further, if the sunken ship be 
lying on her side it will be practically impossible 
by this method to restore her to an even keel 
position so that, even if successful she will be 
brought to the surface on her side as she lay on 
the bottom. 
One important object of the invention is to 

provide a novel apparatus whereby a sunken ship 
may be raised with a minimum of work by divers. 
A Second important object of the invention is 

to provide novel salvaging means whereby it will 
be possible to raise a sunken ship without the 
employment of pontoons. 
A third important object of the invention is 

to provide a novel Salvaging apparatus whereby 
a sunken ship may be raised on an even keel even 
though lying on its side in sunken position. 
A fourth important object of the invention is 

to provide a novel Salvaging apparatus whereby 
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the hoisting of a sunken ship will not be affected 
by storms of any ordinary intensity. 
A fifth important object of the invention is to 

provide a novel salvaging apparatus, including 
hoisting means attachable at spaced points on 
each side of the Sunken ship and wherein even 
and equal stresses will be maintained on all the 
hoisting means independently of wave action. 
A sixth important object of the invention is to 

provide a novel Salvaging apparatus wherein hy 
draulic means are used to equalize the weight of 
the Sunken ship at various points in its length. 
A seventh important object of the invention 

is to provide such a salvaging apparatus having 
hoist Supporting girders carried by barges or 
floats and maintained at a uniform position in 
space independently of weather and sea condi 
tions. . . . . . 
An eighth important object of the invention is 
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21 Claims. (C. 114-44) 
in the apparatus may be readily adjusted for any 
length and beam measurements of a Sunken ship 
Within the upper limit of tonnage and size of ship 
the apparatus is designed to raise. 
A ninth important object of the invention is to 

provide an apparatus of novel construction 
Wherein the major parts may be readily assemi 
bled for use and disassembled for movement from 
one place to another. 
With the above and other objects in view, the 

invention consists in general of certain novel de--. 
tails of construction and combinations of parts 
hereinafter fully described, illustrated in the ac 
Companying drawings and particularly pointed 
out the appended claims. 

In the accompanying drawings like characters 
of reference indicate like parts in the several 
Views, and: 

Figure 1 is an end elevation to Small scale of 
the complete apparatus With the two barges 
forming the supports for the remainder of the 
apparatus at the same level. 

Figure 2 is a view similar to Figure 1 but with 
the barges at different levels and certain parts 
omitted. 

Figure 3 is a plan view showing the apparatus 
in position for raising a sunken vessel, the latter 
being indicated by broken lines. 

Figure 4 is an enlarged fragmentary Section 
on the line - of Figure 3. 

Figure 5 is a similar section on the line 5-5 
of Figure 3. . 

Figure 6 is a further enlarged section on the 
line 6-6 of Figure 4. s 

Figure 7 is a plan view of one of the Weight 
supporting cylinders used in this device. 

Figure 8 is a section on the line 8-8 of Fig- . 
rea. 
Figure 9.is a section. On the line 9-9 of Fig 

ure 6. 
Figure 10 is a plan view of one of the balancing 

cylinders used in this device. 
Figure 11 is a section. On the line - of 

Figure 10. as 
Figure 12 is an enlarged detail Section on the 

line f2-2 of Figure 2. - ' - 
Figure 13 is a side elevation of the detail 

shown in Figure 12, 
Figure 14 is a side elevation of a portion of an 

equalizer device suitable for use herein. 
Figure 15 is a fragmentary section through 

One end portion of the device shown in Figure 14. 
The structure as disclosed in the present draw 

ings includes in general a pair of barges or floats 
to provide a novel apparatus of this class where- 65 Feach carrying a set of tower structures T. The 
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towers T of one barge are connected to corre 
sponding towers of the -other barge by hoisting 
bridges or girders B. 
The barges or floats F are alike in dimensions 

and each should be at least as long as the vessel 
which is to be raised. Moreover, these barges 
have equal load capacities and the combined load 
capacities of the two are somewhat greater than 
the weight of the vessel to be raised. The hulls 
of these barges are of suitable form as to promote 
stability and limit, as far as possible, all rolling 
notions of these barges. These barges may be 
self propelled or they may be moved from place 
to place by tugs or the like. - 
The towers T are spaced longitudinally of the 

respective barge and may be as many as desired 
from two up. Preferably the spacing between 
centers of the towers is uniform. All the towers 
are of like construction and each includes a base 
0 whereon is suitably mounted a turntable or 
platform the periphery of which constitutes a 
Worm gear engaged by a worm 2 actuated by a 
motor 3. The motor 3 may be of any suitable 
kind but is preferably an electric motor obtain 
ing its power from a suitable source (not shown) 
which may be an electric generating plant car 
ried by the barge or may be brought on board 
through an electric cable from a mother ship. 
By this means the towers may be rotated if and 
when desired. Mounted on each platform f is a 
structural steel frame having vertical corner 
posts and inclined braces indicated as at f 4. A 
Square frame 5 holds the uprights and braces 
in proper relation at the top of each tower. On 
each platform is a winding drum 6 actuated 
by a suitable motor 7. Above the winding drum 
and its motor is a lower tower deck 8 and 
Spaced between the deck 8 and frame 5 is an 
upper tower deck 9. Between the frame 5 and 
deck 9 on those sides of the tower which nor 
mally constitute the forward and after sides is a 
pair of vertical guides 20 and between each pair 
of these guides fits a guide bar 2 fixed on one 
side of a carriage or housing 22 which may thus 
slide vertically of the tower. Rolliers 23 serve to 
engage the guides to render easy the up and down 
movement of the carriage and to prevent jam 
ming of the latter under twisting stresses which 
may be induced by rocking of the barge. These 
rollers are omitted from Figures i and 2 because 
of the small scale of those figures. 

Each of the bridges or girders B is here shown 
as consisting of three I-beams 24 but it is to e 
understood that any desired construction f 
girder may be used and that the constructin 
will vary both in form and size in accordance 
with the maximum dimensions and weight of 
vessel the particular embodiment of this inven 
tion is designed to salvage. The beams 24 may 
be connected to form a unitary girder by any 
preferred means as here indicated in Figures 12 
and 13 at 25. Also these girders may be formed 
in two or more sections releasably secured to 
gether as by fish plates 26. Each girder has one 
end slidably mounted in the carriage 22 of one 
tower of a barge and its other end slidably 
mounted in the carriage 22 of the corresponding 
tower on the other or second barge. Thus the 
barges may be adjusted to any suitable distance 
apart within the limits determined by the lengths 
of the girders, 

It is intended that normally the carriage 22 
shall lie, when the weight of the sunken ship S is 
fully supported on the apparatus by the means 
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2,272,785 
tween the frame 5 and upper deck 9 and to 
the end there is mounted on the deck a beneath , 
the central beam 2 a cylinder 27 which extends 
up to deck 9 and in that deck is an opening, so 
that a plunger 28 tightly fitting the cylinder 27 
may extend through this deck. The plunger 28 
is provided with a head 29 carrying a roller 30 
engaging against the under side of the carriage 
22. Also fixed on the deck 8 is a pressure cham 
ber 3 and the lower ends of the cylinders 3 and 
27 are connected by a nipple 32a. The lower 
part of the cylinder 3 constitutes a hydraulic 
portion, being filled preferably with a suitable 
oil which also fills all of the cylinder 27 below 
the plunger 28. The upper part of the cylinder 
3 constitutes a compressed air chamber 32, being 
filled to the desired pressure through a valved 
pipe 33. While the air in the chamber 32 may 
exert pressure directly on the oil below it is pre 
ferred to interpose a floating piston 34 provided 
with air tight packing 35 between the oil and 
air. With the arrangement shown, these pistons 
equalize the load in case one side of the sunken 
ship is heavier than the other, the air pressure 
On the heavier side being greater than that on 
the lighter side. - - 

Also, on each deck 8 there is provided a pair 
of stress equalizing cylinders 36 aligned below 
the lateral beams 24. These cylinders are ar 
ranged like the cylinder 27 and are each provided 
with a piston 3 having a head 38 carrying a 
roller 39 which engages beneath the carriage 22. 
Pipes 40 Connect the cylinders of the several 
towers of the barge, each pipe being provided 
with valves 4 so that any cylinder may be iso 
lated for repairs or if the conditions are such 
that its use is not necessary or desirable. Each 
plunger has an oil duct 43 leading from its bot 
tom end to a point adjacent its top where it is 
provided with a lateral outlet 44 to which is 
fitted one end of a pipe 45, which leads by suitable 

55 

60 

70 

bends to a point within the tower and-above the 
girder B. There are thus two pipes 45.for each 
tower and the pipes of each tower on one barge 
are connected to the pipes 45 of the correspond 
ing tower on the other barge through trans 
verse pipes 46 provided with flexible or other ex 
pansion joints 47 to absorb the variations of the 
space between the towers caused by rolling, or 
other movement of the barges. By the arrange 
ment of the pipes 40 and 46 the pressure up 
wardly on the pistons 37 will be equalized under 
all conditions of operation. For example, if, as 
shown in Figure 2, the left hand barge is raised 
by wave motion higher than the right hand barge 
the rise in the oil level in the left hand cylinders 
which would take place were the cylinders not 
connected from one barge to the other is im 
mediately counter-balanced by flow through the 
pipes 46 so that the levels of the bottoms of the 
pistons 37 and consequently the bridges or girders 
will remain at their original levels. The same 
compensation in level is obtained under pitching 
of the barges, through the pipes 40 and through 
both sets of pipes under any working conditions 
of Combined pitching and rolling. 
In order to overcome or check any variations 

in the longitudinal positions of the girders in the 
towers each girder has attached to each side a 
pair of aligned dash-pot cylinders 48 provided 
with pistons 49 abutting against a center plate 50 
fixed in the carriage 22. These cylinders 48 thus 
constitute a species of air cushions to resist move 
ment of the girder. In order that the girder may 

presently to be described, about half way be- 75 be adjusted when desired the girder is provided 
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with spaced bolt holes and then secured at ad 
justed holes by bolts 52. 
Adjacent each barge each girder B is provided 

with a hoist or tackle which is indicated in gen 
eral in Figures 1 and 2 at H and details of which 
are more fully shown in Figures 12 and 13. The 
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upper block of this tackle comprises a body mem 
ber 53 resting on the lower fianges of the beams 
24 and secured in desired position by bolts 54 
passing through selected ones of the Spaced bolt 
holes. The body 53 Supports a plurality of 
sheaves 56 and the lower block 57 also carries a . 
number of sheaves to suit the number carried 
by the body 53. The hoisting cable 58 is led 
us these sheaves and to the winding drum 

6. 
under an idler sheave 59 carried by a lever 60 
which is pivoted to the tower at 61. This lever 
is connected to the carriage 22 by a rigid link 62 
as by suitable pivot connections at each end of 
the link. The purpose of this arrangement is to 
prevent undesirable changes in the tension of 
the hoisting cables. The manner in which this 
is effected will be best understood by observa 
tion of Figure 2. If it were not for this ar 
rangement the lift of the left hand barge, the 
girder B remaining constantly in position in 
space, would shorten the distance between the 
winding drum 6 and upper block with a conse 
quent slackening of the cable. However, the lift 
of the barge causes the lever 60 to swing down 
with respect to the drum 6 and the action of 
the idler thus takes up the slack. Similarly the 
drop of the right hand barge increases the dis 
"tance between the drum 6 and upper block, but 
the lever 60 swings up at the same time and thus 
lessens the angularity of the parts of the cable 
at Opposite sides of the idler and, in effect, 
lengthens the cable in accordance with the drop. 
The towers on each barge may be connected 

by overhead bridges 63 removably supported on 
brackets 66 carried by the towers. 

It may, in some cases be desired to spread the 
supporting area along the length of the sunken. 
ship at One, or more towers and to that end an 
equalizer E may be hung from a lower block 57. 
One such equalizer is shown in Figures 14 and 15. 
in this form a row of upper sheaves 65 are car 
ried by bolts 66 which extend between bars 67. 
IOWer blocks 68 carrying hooks 69 are arranged 
below these bars and a cable 69a is led over these 
upper and lower sheaves and anchored to bolts 

. O. A yoke bar 7 of inverted V-shape has its 
ends secured by bolts 2. 
In order to facilitate assembling and disassem 

bling of the girders in relation to the towers an 
ordinary jib-crane 73 may be mounted on each 
tower by which the girder Sections may be sepa 
rated and each section withdrawn from its tower 
and lowered onto the deck of the barge or the 
barges may be moved apart, while the cranes sup 
port the girder ends, until these ends are clear 

0. 
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as indicated at 75. In another manner of posi 
tioning the barges they may be moved individu 
ally into position, connected by the cables 4 and 
moored. The girders are then assembled with 
the towers. When the barges are in position the 
hoists or tackles are attached to the sunken ship, . 
by divers if the ship is entirely submeregd. The 
hoisting drums are then manipulated to take up 
the slack on the cables. The air chambers hav 
ing been charged to the desired pressure, to 
equalize possible difference in weight of the two 
sides of the ship, the bridges will be in proper 
normal height and the hoisting of the sunken 

5 
In its passage to the drum the cable is led 
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ship may proceed. When the ship has been 
raised to a desired height the repair work may 
proceed to enable the ship to be pumped Out and 
floated, such repairs and pumping taking place 
where the ship was sunk or the barges and sus 
pended ship may be moved bodily to any con 
venient place for such work. If the superstruc 
ture of the sunken ship is, when the latter is 
raised, in danger of fouling the bridges the 
amount of fluid in cylinders 36 may be increased 
whereupon the bridges may be moved toward the 
tops of the towers by the upward movement of 
pistons 37 to maximum height. 
What is claimed, is: 
1. In a ship Salvaging apparatus, spaced floata 

tion means, elevated girders spanning the space 
between the floatation means, ship hoisting 
means carried by said girders, and leveling means' 
supported from the floatation means and main 
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of the towers when the barges may be moved to 
gether and the entire girder swung around to 
lie on the deck of one barge. Alternatively, the 
girders may be separated into two sections and 
run in until the sections have their central por 

65 

tions supported in the towers and the towers ro 
\tated after the bridges 63 are removed and stored 
on deck. . 
In raising a ship the girders may be assembled 

in the towers while the barges are in port and 
cables used to connect the barges which may 

70 

then be towed as a unit into position to stradle 
the Sunken ship S and there moored by anchors 75 

taining the girders at constant heights above the 
horizon of a body of water supporting said floata 
tion means independently of vertical movements 
of the floatation means. 

2. In a ship salvaging apparatus, spaced floata 
tion means, elevated girders spanning the space 
between the floatation means, ship hoisting 
means carried by saidgirders, and leveling means 
supported from the floatation means and main 
taining the girders at constant heights above-the 
horizon of a body of water supporting said floatia 
tion means independently of vertical movements 
of the floatation means, said leveling means in 
cluding hydraulic pressure elements supporting 
each end of the respective girders and piping con 
necting the pressure elements. . 

3. In a ship salvaging apparatus, Spaced 
floatation means, elevated girders spanning the 
space, between the floatation means, ship hoist 
ing means carried by said girders, and leveling 
means supported from the floatation means and 
maintaining the girders at constant heights 
above the horizon of a body of water support 
ing said floatation means independently of ver 
tical movements of the floatation means, said 
leveling means including hydraulic pressure ele 
ments supporting each end of the respective 
girders and piping connecting the pressure ele 
ments and other piping connecting all the press 
sure elements at like ends of the girders in 
series. - 

4. In a ship salvaging. apparatus, Spaced 
floatation means, elevated girders spanning the 
space between the floatation means, ship hoist 
ing means carried by said girders, leveling 
means supported from the floatation means and 
maintaining the girders at constant heights 
above the horizon of a body of water supporting - 
said floatation means independently of vertical 
movements of the floatation means, and pneu 
mohydraulic weight compensating means car 
ried by the floatation means and supporting the 
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ends of the girders to equalize the extent of 
Weight supported by the respective girders. 

5. In a ship Salvaging aparatus, spaced 
floatation means, elevated girders spanning the 
Space between the floatation means, ship hoist 
ing means carried by said girders, leveling 
means Supported from the floatation means and 
maintaining, the girders at constant heights 
above the horizon of a body of water support 
ing said floatation means independently of ver 
tical movements of the floatation means, and 
pneumohydraulic weight compensating means 
carried by the floatation means and supporting 
the ends of the girders to compensate the ex 
tent of weight supported by the respective gird 
ers, said leveling means including hydraulic 
pressure elements supporting each end of the 
respective girders and piping connecting the 
pressure elements. 

6. In a ship salvaging apparatus, spaced 
floatation means, elevated girders spanning the 
Space between the floatation means, ship, hoist 
ing means carried by said girders, leveling 
means supported from the floatation means and 
maintaining the girders at constant heights 
above the horizon of a body of water support 
ing said floatation means independently of ver 
tical movements of the floatation means, and 
pneumohydraulic weight compensating means 
carried by the floatation means and supporting 
the ends of the girders to compensate the extent 
of weight supported by the respective girders, 
said leveling means including hydraulic pressure 
elements supporting each end of the respective 
girders and piping connecting the pressure ele 
ments and other piping connecting all the pres 
Sure elements at like ends of the girders i 
series. ' 

7. In a ship Salvaging apparatus, spaced 
floatation means, elevated girders spanning the 
space between the floatation means, ship hoist 
ing means carried by said girders, leveling means 
supported from the floatation means and main 
taining the girders at constant heights above 
the horizon of a body of water supporting said 
floatation means independently of vertical 
movements of the floatation means, hoisting 
drums on the floatation means each having a . 
respective hoisting means connected thereto, 
and compensating means acting on the connec 
tions between the drums and hoisting means 
and compensating variations in distances be 
tween the floatation means and girders caused 
by wave motion and the like. 8. In a ship salvaging apparatus, spaced 
floatation means, elevated girders spanning the 
Space between the floatation means, ship hoist 
ing means carried by said girders, leveling means 
Supported from the floatation means and main 
taining the girders at constant heights above 
the horizon of a body of water supporting said 
floatation means independently of vertical 
movements of the floatation, means, hoisting 
drums On the floatation means each having a 
respective hoisting means connected thereto, 
and compensating means acting on the Connec 
tions between the drums and hoisting means 
and compensating variations in distances be 
tween the floatation means and girders caused 
by wave motion and the like, said leveling means 
including hydraulic pressure elements support 
ing each end of the respective girders and pip 
ing connecting the pressure elements. 
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floatation means, elevated girders spanning the 
space between the floatation means, ship hoist 
ing means Carried by Said girders, leveling 
means supported from the floatation means and 
maintaining the girders at constant heights 
above the horizon of a body of water supporting 
said floatation means independently of vertical 
movements of the floatation means, hoisting 
drums. On the floatation means each having a 
respective hoisting means connected thereto, 
and compensating means acting on the connec 
tions between the drums and hoisting means 
and compensating variations in distances be 
tween the floatation means and girders caused 
by wave motion and the like, said leveling means 
including hydraulic pressure elements support 
ing each end of the respective girders and pip 
ing connecting the pressure elements and other 
piping Connecting all the pressure elements at 
like ends of the girders in series. 

10. In a ship salvaging apparatus, Space 
floatation means, elevated girders spanning the 
space between the floatation means, ship hoisting 
means carried by said girders, leveling means sup 
ported from the floatation means and maintain 
ing the girders at constant heights above the 
horizon of a body of water supporting said floata 
tion means independently of vertical movements 
of the floatation means, pneumohydraulic weight 
compensating means carried by the floatation 
means and supporting the ends of the girders to 
compensate the extent of weight supported by 
the respective girders, hoisting drums on the 
floatation means each having a respective hoist 
ing means connected thereto, and compensating 
means acting on the connections between the 
drums and hoisting means and compensating 
variations in distances between the floatation 
means and girders caused by wave motion and 
the like. 

11. In a ship Salvaging apparatus, Spaced 
floatation means, elevated girders spanning the 
space between the floatation means, ship hoist 
ing means carried by said girders, leveling means 
Supported from the floatation means and main 
taining the girders at constant heights above the 
horizon of a body of water supporting said floata 
tion means independently of vertical movements 
of the floatation means, pneumohydraulic weight 
compensating means carried by the floatation 
means and supporting the ends of the girders to 
compensate the extent of weight Supported by the 
respective girders, hoisting drums on the floata 
tion means each having a respective hoisting 
means connected thereto, and compensating 
means acting on the connections between the 
drums and hoisting means and compensating 
variations in distances between the floatation 
means and girders caused by wave motion and the 
like, said leveling means including hydraulic 
pressure elements supporting each end of the 
respective girders and piping connecting the pres 
Sure elements. 

12. In a ship salvaging apparatus, spaced 
floatation means, elevated girders spanning the 
space between the floatation means, ship hoisting 
means carried by said girders, leveling means sup 
ported from the floatation means and maintain 
ing the girders at constant heights above the 
horizon of the body of water supporting said 
floatation means independently of vertical move 
ments of the floatation means, pneumohydraulic 
weight compensating means carried by the floata 
tion means and supporting the ends of the girders 

9. In a ship salvaging apparatus, spaced to compensate the extent of weight supported 

s 
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by the respective girders, hoisting drums. On the 
floatation means each having a respective hoist 
ing means connected thereto, and compensating 
means acting on the connections between the 
drums and hoisting means and compensating 
variations in distances between the floatation 
means and girders caused by wave motion and 
the like, said leveling means including hydraulic 
pressure elements supporting each end of the 
respective girders and piping connecting the 
pressure elements and other piping connecting all 
the pressure elements at like ends of the girders 
in Series. - 

13. In a ship salvaging apparatus, Spaced 
floatation means, elevated girders spanning the 
space between the floatation means, ship hoisting 
means carried by said girders, leveling means sup 
ported from the floatation means and maintain 
ing the girders at constant heights above the 
horizon of a body of water supporting said floata 
tion means independently of vertical movements 
of the floatation means, and motion limiting and 
checking means interposed between end portions 
of each girder and the floatation means and 
arranged to permit resisted and limited longitu 
dinal girder movement with respect to the fioata 
tion means. 

14. In a ship Salvaging apparatus, Spaced 
floatation means, elevated girders spanning the 
space between the floatation means, ship hoisting 
means carried by said girders, leveling means sup 
ported from the floatation means and maintain 
ing the girders at constant heights above the 
horizon of a body of water supporting said floata 
tion means independently of vertical movements 
of the floatation means, and motion limiting and 
checking means interposed between end portions 
of each girder and the floatation means and 
arranged to permit resisted and limited longitu 
dinal girder movement with respect to the floata 
tion means, said leveling means including hy 
draulic pressure elements supporting each end of 
the respective girders and piping connecting the 
pressure elements. 

15. In a ship salvaging apparatus, spaced 
floatation means, elevated girders spanning the 
space between the floatation means, ship hoisting 
means carried by said girders, leveling means sup 
ported from the floatation means and maintain 
ing the girders at constant heights above the 
horizon of a body of water supporting said floata 
tion means, independently of vertical movements 
of the floatation means, and motion limiting and 
checking means interposed between end portions 
of each girder and the floatation means and 
arranged to permit resisted and limited longitu 
dinal girder movement with respect to the floata 
tion means, said leveling means including hy 
draulic pressure elements supporting each end 
of the respective girders and piping connecting 
the pressure elements and other piping connect 
ing all the pressure elements at like ends of the 
girders in series. N 

16. In a ship salvaging apparatus, spaced float 
ation means, elevated girders spanning the space 
between the floatation means, ship hoisting 
means carried by said girders, leveling means. 
supported from the floatation means and main 
taining the girders at constant heights above the 
horizon of a body of water supporting said float 
ation means independently of vertical movements 
of the floatation means, pneumo-hydraulic 
weight compensating means carried by the float 

lation means, and supporting the ends of the gird 
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by the respective girders, and motion limiting 
and checking means interposed between end por 
tions of each girder and the floatation means 
and arranged to permit resisted and limited 
longitudinal girder movement with respect to 
the floatation means. 

17. In a ship salvaging apparatus, spaced 
floatation means, elevated girders spanning the 
Space between the floatation means, ship hoisting 
means carried by said girders, leveling means 

a. 

Supported from the floatation means and main 
taining the girders at constant heights above the 
horizon of a body of water Supporting said float 
ation means independently of vertical move 
ments of the floatation means, pneumo-hydraulic 
weight compensating means carried by the float 
ation means and supporting the ends of the 
girders to compensate the extent of weight sup 
ported by the respective girders, and motion 
limiting and checking means interposed between 
end portions of each girder and the floatation 
means and arranged to permit resisted and lims 
ited longitudinal girder movement with respect 
to the floatation means, Said leveling means in 
cluding hydraulic pressure elements supporting 
each end of the respective girders and piping 
Connecting the pressure elements. 

18. In a ship Salvaging apparatus, spaced float 
ation means, elevated girders spanning the space 
between the floatation means, ship hoisting means 
carried by said girders, leveling means supported 
from the floatation means and maintaining the 
girders at Constant heights above the horizon of 
a body of Water supporting said floatation means 
independently of vertical movements of the float 
ation means, pneumo-hydraulic weight compen 
Sating means carried by the floatation means and 
Supporting the ends of the girders to compen 
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sate the extent of weight supported by the re 
Spective girders, and motion limiting and check 
ing means interposed between end portions of 
€ach girder and the floatation means and ar 
ranged to permit resisted and limited longitu 
dinal girder movement with respect to the floata 
tion means, said leveling means including hy 
draulic pressure elements supporting each end of 
the respective girders and piping connecting the 
pressure elements and other piping connecting 
all the pressure elements at like ends of the girders in series. 

19. In a ship salvaging device, a spaced pair 
of like barges, a series of spaced towers supported 
On each barge, Carriages each slidably mounted 
for vertical movement in a respective tower, hy 
draulic means carried by said towers and sup 
porting said carriages, girders each having one 
end Supported in the carriage of a respective 
tower of one barge and its other end supported 
in the carriage of the corresponding tower of 
the other barge, hoisting means carried by said 
girders and operated from said towers, and pip 
ing connecting certain of the hydraulic means 
of one barge with corresponding hydraulic means 
of the other barge and comecting the said cer 
tainmeans of each barge in series. - 

20. In a ship'salvaging device, a spaced pair of 
like barges, a series of spaced towers supported 
on each barge carriages each slidably mounted 
for vertical movement in a respective tower, hy 
draulic means carried by said towers and sup 
porting said carriages, girders each having one 
end Supported in the carriage of a respective 
tower of one barge and its other end supported ers to compensate the extent of weight supported 75 in the carriage of the corresponding tower of the 

  



6 
other barge, hoisting means carried by said gird 
ers and Operated from Said towers, piping con 
necting certain of the hydraulic means of one 
barge with corresponding hydraulic means of the 
other barge and connecting the said certain 
means of each barge in Series, and means to ro 
tate said towers on their vertical axes. 

21. In a ship salvaging device, a spaced pair of 
like barges, a Series. Of Spaced towers supported 
on each barge, carriages each slidably mounted 
for vertical movement in a respective tower, hy 
draulic means carried by said towers and sup 
porting said carriages, girders each having one 
end Supported in the carriage of a respective 
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tower of one barge and its other end supported 15 

2,272,785 
in the carriage of the coresponding tower of the 
other barge, hoisting means carried by Said gird 
ers and operated from said towers, and piping 
connecting certain of the hydraulic means of one 
barge with corresponding hydraulic means of the 
other barge and connecting the said certain 
means of each barge in series, said hydraulic 
means including cylinders receiving fluid under 
pressure and plungers supporting said girders, 
the normal quantity of fluid supporting the gird 
ers in midmost position of vertical movement and 
the cylinders being adapted to receive additional 
fluid for moving the girders to maximum posi 
tion of height in the towers. 
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