
E, B, PETRE, 
SEAGOING APPARATUS FOR RA SING SUNKEN WESSELS, 

APPLICATION FILED oct. 30, 1919, 1,363,266. Patented Dec. 28, 1920. 
5 SHEETS-S HEET   

  



E. B. PETRIE, 
SEA G0ING A PPARATUS FOR RA SING SUNKEN WESSES, 

APPLICATION FLED OC. 30, 1919. 

1,363,266. Patented Dec. 28, 1920. 
5 SHEETS-SHEET 2. 

  



E, B, PETRE, 
SEAGOING APPARATUS FOR RASNG SUNKEN WESSELS, 

APPLICATION FLED OCT, 30, 1919, 

1,363,266. Patented Dec, 28, 1920. 
5 SHEES-SHEE 3, 

f & (8. (2a- 3-vuo 11-tov, 
sy % elttorney. f 

W62 a... 

  



E, B, PETRIE, 
SEAGOING APPARATUS FOR RA SING SUNKEN WESSELS, 

APPLICATION FLED OCT. 30, 1919, 

1,363,266. Patented Dec. 28, 1920. 
5 SEETS-SHEET 4. 

I 
it. -- W - 

- f Pers e acre BitN N ES SxSXN b% (se 

s Q Y WINS 
Q3 : a-- Eve 

t Sy Sy W ElP/ 's S 3.3%Nes RS asy" SA: H NY 2 

N 
St. 

S 

'. 
S5a 

!. 
N. : 
s 

" . S) 
H is 
| - 
& 
N . s: R - 

53 Aa &letov vic , , 
" WG2a. 

3-vuovtov, 

R 

  

    

  



E, B, PETRIE, 
SEAGOING APPARATUS FOR RASNG SUNKEN WESSES, 

APPLICATION FILED OCT, 30, 1919. 

1,363,266. , Patented Dec. 28, 1920. 
5 SEES-SHEET 5, 

Ea. E. 

6 t SIX 
67 a 

E. 

-- 
CEB 

3.3/ 

it. 

34u. y 

  

  

  



13 

25 

33 

55 

UNITED STATES PATENT office. 
ENOS B. PETRIE, OF BROOKLYN, NEW YORK. 

SEAGOING APRARATTS FOR, RAISING SUNKEN WESSELS. 

1,363,266. 
Application filed October 30, 1919. 

To all whom it may concern; 
Be it, known that I, ENOs B. PETRIE, a 

citizen of the United States, and a resident 
of the borough of Brooklyn, city of New 
York, county of Kings, and State of New 
York, have invented a new and useful Im 
provement in Seagoing Apparatus for Rais 
ing Sunken Vessels, of which the following 
is a full, clear, and exact description. 
My invention relates to improvements in 

apparatus for raising Sunken vessels, and 
the general object of my invention is to pro 
duce an apparatus and a system for using it, 
by means of which sunken vessels can be 
safely and efficiently raised and salvaged. 
More particularly my invention is intended 
to provide means for placing a series of lift 
ing chains at desired points beneath the keel 
of a sunken vessel, arranging a series of 
tanks with controlling apparatus so that the 
tanks can be sunk alongside the vessel to be 
raised and connected with the lifting chains 
in such a manner than an even draft may 
be had at regular intervals all along the 
vessel, and further provide means for re 
moving the water from the tanks and by 
their buoyancy lifting the vessel. Further 
my invention comprises means for regulat 
ing the pressure in the tanks, and thus con 
trolling their buoyancy, and for controlling 
and guiding the tanks so that they will rise 
together on an even keel, and distribute the 
load of the vessel to be raised in such a way 
that there will be no overstrain on any par 

3 ticular chain, but the vessel and tanks will 
rise Smoothly and evenly. My invention 
also coinprises means for controlling the 
above operations very nicely, and various 
details which will be clearly understood 
from the description which follows. 

Reference is to be had to the accompany 
ing drawings forming a part of this specifi 
cation, in which similar reference charac 
ters indicate corresponding parts in all the 
views. 

Figure 1 is a diagrammatic side elevation 
showing the position of a sunken vessel and 
the wrecking boat above it, and the means 
for forcing the lifting cable beneath the ves 
sel to be raised. . 

Fig. 1A is a view similar to Fig. 1 but 
showing the progressive arrangement of the 
cross-chains. 

Fig. 2 is an end view of the Wrecking boat, 
this also being diagrammatic. 

Fig. 3 is a diagrammatic sectional view of 
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the Sunken vessel, the tanks alongside, and 
the means for guiding the tanks. 

Fig. 4 is a view similar to Fig. 3 but with 
the tanks connected with the wrecking boat 
in position to get the apparatus ready for 
lifting. 

Fig. 5 is an enlarged broken side elevation 
partly in detail, of one of the lifting tanks. 

Fig. 6 is a croSS Section on the line 6-6 
of Fig. 5. - 

Fig. 7 is an enlarged detail sectional view 
showing the valve arrangement for letting 
Water into and forcing water out of the 
tank. 

Fig. 8 is a detail elevation of the appara 
tus for controlling the air connections with 
the tank. 

Fig. 9 is a detail of a form of clutch which 
can be used to advantage in the operation 
of the invention, and 

Fig. 10 is an end view of a form of tank 
which can be used to advantage near the 
bow of the vessel. 

In the diagrammatic views shown in Figs. 
1 to 4 inclusive. A represents the vessel to 
be raised; B a wrecking boat; C additional 
Wrecking boats which can be used in connec 
tion with the wrecking boat; D the large 
tanks which are placed alongside the sunken 
vessel to lift it, and E a modified form of 
the tank. 

In the first four figures of the drawings 
the views are diagrammatic simply to show 
the general arrangement of the apparatus 
when the sunken vessel is to be raised. It 
will be understood that the wrecking boats 
B and C are provided with all usual or pre 
ferred appliances for use in salvaging op 
erations, such as a derrick 10, and an as 
sortment of air compressors, hoisting en 
gines, hydraulic jacks, pumps, and other 
necessary devices. --- 
A cable or chain 11 is in the first opera 

tion drawn beneath the vessel A. to be raised, 
and to facilitate this operation it is connect 
ed at the ends with lines or cables 12 which 
run over pulleys 13 connected to the anchors 
by the short lines 14. The lines 14 are con 
nected to anchors 16 as shown at 15. The 
lines 12 are also connected to suitable hoist 
ing apparatus such as the derrick 10 or other 
equivalent hoisting means, and the lines 14 
connect with a suitable windlass. The ends 
of the cables are also connected with lines 
17, and these connect with a forward der 
rick 10 or equivalent hoisting apparatus, 
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and the draft cable 11 is used to fix the po 
sition of the cross-chains 18 which are used 
as lifting chains. 
When the vessel is located the Wrecking 

boat B steams up behind and in line with it 
at some distance from the vessel to be raised, 
and the anchors 16 with the connected lines 
14 and 12 are lowered, and the lines 17 are 
used to hold the draft cable 11 at the right 
height. It will be understood that the an 
chors 16 are spaced apart so as to be well 
aft of the vessel A and some distance from 
opposite sides thereof. The vessel B then 
steams ahead until it is forward of the 
vessel A, which is suitably marked so 
that the Wreckers will know how far for 
ward to go. The draft cable or chain 11 
is then lowered so as to come forward of 
the vessel A, and the lines 17 and also the 
lines 12 slack so that the chain 11 is low 
ered well in advance of the bow of the ves 
sel A. The lines 12 are then by means of 
the hoisting apparatus tightened up, and 
the lines 12 are moved backward and for 
ward so as to saw the cable under the vessel 
A to the desired distance. This distance 
can be located by the divers. When it is 
at the proper position for attaching the first 
cross lifting chains 18, the lines 17 are 
drawn up taut, and one of the cross lifting 
chains 18 is attached and the draft cable 
and the attached line 18 pulled through be 
neath the vessel until the cross-chain is in 
the desired position beneath the keel, as 
shown in Fig. 1, when a similar cross-chain 
is attached by divers to a line 18 on the 
other side and the operation reversed, and a 
second cross-chain 18 extended beneath the 
vessel A. so as to connect with the lifting 
tanks as hereinafter described. This posi 
tion has to be accurately determined, and it 
can be done by being properly plumbed with 
suitable marks on the wrecking vessel so 
that the lines connecting the cross-chains 
will be vertical, as hereinafter described. 
When the first set of cross-chains 18 are 

placed, the cable 11 is then drawn back 
to the position where the second set of cross 
chains are to be placed, and the above op 
eration is repeated, and so on until the cross 
chains 18 are in position beneath the ves 
sel's hull. After the chains 18 are placed 
beneath the vessel's hull the forward chain 
is connected by means of lines 19 with hy 
draulic jacks on the wrecking boat above, 
and the after-chain that is the one farthest 
aft is also connected with jacks on the 
Wrecking boat so as to fix the relative posi 
tion of the boat to be raised and the wreck 
ing boat, and subsequently the other chains 
18 are connected with the tanks as pres 
ently described. The intervening chains 
18 are then plumbed by means of the lines 
17 so that they will be regular distances 
apart as indicated by measured lines on the 
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boat B above, so that when the tanks D are 
brought into place the several chains 18 and 
lines 37 will be in accurate position to con 
nect with the lines 65 and 66, and all the 
lines will thus be accurately spaced and so 
that an even strain will be had on them all. 
After the cross-chains are positioned and 

the lines 12 removed, the tanks D are then 
lowered to position to be connected with the 
cross-chains 18 as presently described. The 
additional wrecking boat C is equipped with 
apparatus like the boat B and can be con 
nected by lines 21 and 22 with the tanks D 
for the purpose of lifting a definite amount 
on the tanks as hereinafter described, but 
before going into the operation further it. 
is necessary to describe the tanks. 

Each tank D is preferably provided with 
end rings 23 to facilitate handling it, and 
each tank is divided transversely by an air 
tight partition 24 placed in the center there 
of. There are also baffles 25 rising from 
the bottom of the tank, and spaced apart 
from the partition 24, these having flap 
valves 26 therein so that the water in the 
tank can run through from the end portions 
toward the center but cannot return, and 
there are other baffles 27 placed between the 
baffles 25 and the ends of the tank. These 
bafes are necessary because the tanks are 
very large and they prevent the water from 
Surging too rapidly backward and forward 
in the tank and thus assist in regulating it 
so that it will rise on an even keel. 
The tank is also preferably provided on 

the top and on opposite sides with steps 28 
so that the divers may handle themselves 
better on the tank while working there 
on, and the tank is also preferably provided 
with lugs 29 which can be readily connect 
ed with the lines 21 and 22 hereinabove re 
ferred to, or with other lines for properly 
guiding the tank and connecting it with 
the vessel above. The tank has also on op 
posite sides aild at intervais, clutches 30 
through which the lines 37 may be passed as 
presently described. The object of these 
clutches is to enable the lines and the chains 
with which they connect to be drawn per 
fectly taut under a hundred and fifty tons 
strain more or less on each line, so that they 
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will all have an even lifting action on the s 

adjoining vessel, and the clutches while 
permitting the lines to be drawn taut, pre 
vent them from slacking up. Any desirable 
clutches can be used for this purpose, and 
the clutch shown in Fig. 9 is suitable. As 
here shawn the clutch has a casing 31 in 
which are arranged shoes 32 adapted to gi). 
the cable 37, and the shoes are engaged by 
levers 33 which have normally an upward 
inclination, and are pivoted as shown at 34. 

20 

125 

The shoes are pressed down by a spring 35, 
and are normally separated slightly by 
lighter springs 36. It will be seen that 130 
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with a clutch of this character the cable or 
line 3 can be pulled upward through the 
clutch, but they cannot slack back, as the 
downward strain causes the levers 33 to act 
against the shoes 32 and set them firmly 
against the line or cable SO as to prevent any 
slipping. 

in operating the tank it is necessary to 
control the amount of water therein, as well 
as the amount of water in the several parts 
thereof, and also to know the pressure of air 
in each air tight compartment which must 
be equal at all times. To this end I have 
provided a series of valves 38 through which 
water may be admitted to the tank to sink 
it, and which can also be used to control the 
ejection of water under force of air admitted 
to the tank. This valve is shown best in Fig. 
7, and there can be as many of them as de 
sired. Each valve is located near the bottom 
of the tank as shown in Fig. 5, and it has a 
casing 39, an extension 40, and pipe 41 con 
necting with the perforated part 42 of the 
shell of the tank. Of course there might be 
a wide opening, but a perforated wall is bet 
ter as this would prevent foreign substances 
from being drawn in. The pipe 41 is con 
trolled by a valve 43 which can be set to 
close the pipe when the tank is not in use for 
lifting purposes. In the bottom of the valve 
casing is a valve 44 fitting against a suitable 
seat 45, and normally raised by a spring 46 
arranged around the valve stem 47 and be 
tween the spider 47 and the piston 48 which 
slides in the casing 39 and is suitably packed 
as shown. The valve is also provided with 
pipes 49 opening into the lower part of the 
tank, and the several valves connect at the 
top with air pipes 50 which lead to the com 
pressed air accumulator F located on the 
wrecking boat B. 

It will of course be understood that the 
several pipes 50 and the pipes 53 presently 
referred to, are hose pipes or flexible pipes. 
The pipes 50 have relief valves 51 near their 
upper ends so that any excess pressure may 
be quickly relieved if desired, and they have 
also valves 52 which control the amount of 

The tank 
mechanism also comprises larger air pipes 
53 which lead from the accumulator F to the 
tank, and these are provided with valves 54. 
near their connection with the tank D, which 
are not necessary in operating the tank. 
They are also provided with pressure indi 
cators 55 in which the pressure in the pipe 
and tank will be constantly shown, and with 
meters 56 showing the rate of flow of air 
through the pipes. The pipes 53 are also 
provided with relief valves 57 and with con 
trolling valves 58. The accumulator F has 
a suitable intake pipe 59 connecting with the 
receiver of an air compressor so that an ade 
quate head can always be had, and a relief 
pipe 60 controlled by a valve 61, a safety 

3 

valve 62, and a pressure indicator 63. It 
will be understood, of course, that there is a 
Set of this controlling mechanism shown in 
Fig. 8 for each tank i). operation if the 
tank is to be sunk, the gate valve 43 is fixed 
So as to open the pipe 41, and after this the 
tank is controlled by the mechanism shown 
in Fig. 8 and just described. The air is ad 
mitted through the several pipes 50 to the 
upper part of the several valve casings 39, 
and in each casing the piston 48 would be 
pushed down and the valve 44 opened so 
that the water will rush in through the pipe 
41, then through the opening of the valve 
and out through the pipes 49 to the interior 
of the tank. When, however, it is desired to 
eject the water so as to give the tank the de 
sired buoyancy, the pipes 53 are opened so 
as to admit air from the accumulator F into 
the tank under pressure which exceeds the 
water pressure at the level in which the tank 
happens to be. The air pressure in the tank 
will then force the water out through the 
several pipes 49, valves 38 and pipes 41, and 
the tank will begin to be buoyant, and by 
properly manipulating the several valves 52 
and 58, the amount of buoyancy can be ac 
curately regulated. 

It will be seen that by reference to the 
pressure indicators 55 the pressure in the 
tank can be accurately determined, and as 
the water pressure can be quickly deter 
mined by the known depth of the tank 
which can be ascertained by having meas 
uring lines attached to the fore and aft por 
tions of the tank, the desired pressure is 
obviously easily attained, and a further 
record of the amount of air in the tank 
and of the water which it displaces, can be 
had by reference to the meters 56 which 
will show just the amount of air under a 
given pressure which is admitted to the 
tank, that is to say, for every cubic foot of 
air under the desired pressure admitted to 
the tank. a cubic foot of water will be dis 
placed. Attention is called to the fact that 
this tank control is very important, and 
that as the tank is divided into compart 
ments and is arranged by baffles so that the 
water cannot surge readily from end to 
end, and as the valves 38 are located at va 
rious points along the tank bottom, the 
tank can be controlled so that iust the de 
sired amount of water can be kept in it and 
the pressure in the several parts can be reg 
ulated so that the tank will have a substan 
tially even keel, it being understood, of 
course, that this action will be assisted by 
lifting on the cables or lines 21 and 22, to 
each of which a definite lifting power is 
attached. It will be further understood 
that the valves 38 can be operated so that 
the water will all be pumped out of the for 
ward and aft compartments in the tank, 
and the water between the remaining baf. 

70 

80 

85 

90 

95 

100 

05 

0. 

15 

20 

25 

30 



10 

15 

20 

25 

fles and the partition 24 can be easily con 
trolled. This makes it easy to raise a ves 
sel safely because it will be understood that 
with the tanks alongside the vessel con 
nected up as described, it is necessary to 
keep the tanks level and to keep a substan 
tially even strain on all the many chains, 
or else some of the chains would part and 
the vessel would sink and release the sev 
eral tanks; but with the controlling ar 
rangement specified, with the cross-chains 
connected as described, and with the lifting 
action on the lines 21 and 22, all the dan 
ger referred to is avoided. 
Each tank is provided at necessary in 

tervals with lines or cables 37 as already 
described, connecting with the clutches 30. 
and these cables have hooks or other at 
tachments 64 by which they can connect 
with the cross-chains 18 hereinbefore re 
ferred to. When a vessel is to be raised, 
the tanks D are arranged in pairs on oppo 
site sides of the vessel as shown in Fig. 4, 
as many tanks being used as are necessary, 
this depending on the size of the tanks and 
the size of the vessel, but the tanks are very 
large and have great lifting power. The 
divers, after the tanks are arranged as 
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shown, go down and connect the hooks 64 
of opposite tanks with the cross-chains 18 
so that the lines 37 will connect with one 
cross-chain and Will run over the inner 
sides of the tanks to which they are at 
tached while the outer lines 37 are con 
nected also with cross-chains 18 so that the 
tanks will rise vertically without rolling, 
as the strain will be applied to both their 
inner and outer sides in an equal degree. 
To assure this, after the connection has 
been made as described, a heavy strain is 
put on the lines. 37 by means of lines 65 
which connect with the upper ends of the 
lines 37 as shown, and which connect with 
suitable hoisting means above, such as der 
ricks as shown in Fig. 4, or hoistung jacks 
or the like, and when the draft on the sev 
eral chains 18 and lines 37 is substantially 
even, then the operators connect the lines 
21 and 22 of the additional wrecking boat 
C to the outer lugs 29 of the tank D at the 
forward and aft ends, and a heavy and 
even strain is applied to all the lines 21 and 
22. Then by means of the control shown 
in Fig. 8, the water is expelled from the 
tanks and air admitted until they have the 
desired buoyancy. It is not necessary to 
have the large tanks. D with the connec 
tions described for the chains 18 and lines 
37 at the extremities of the boat, and es 
pecially at the bow, and here smaller tanks, 
or at least shorter ones E are used which 
are like the others except for the connec 
tions stated. As here shown the tank E is 
provided near the bottom and on opposite 
sides with hooks 67 and 68 or equivalent 
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connections to which lines 69 and 70 are at 
tached, and these are connected with chains 
18 near them, and when thus connected 
there will be more or less of a rolling con 
nection, but it answers the purpose of lift 
ing sufficiently on the bow or extremities of 
the vessel, and of assisting the main tanks 
D in raising the same. 
It will of course be understood that the 

wrecking boat can have different line con 
nections with the tanks from that described 
without affecting the invention, the im 
portant thing being to provide such line 
connections as will enable the tanks to be 
readily placed alongside the vessel to be 
raised and to hold the wrecking boat B and 
the tanks D and E in the right relative po 
sition, and my invention is not limited to 
any particular apparatus for this purpose, 
but the construction of tanks and tank con 
trol shown is important as serving its pur 
pose of making an efficient and strong con 
nection between the tanks and the vessel to 
be raised, and of controlling accurately the 
buoyancy of the several tanks so that the 
vessel can be raised at a desired rate of 
speed and kept substantially level. 

It will be understood that this apparatus 
is a sea-going Wrecking apparatus, and that 
it will operate in heavy weather and at 
depths beyond the reach of ordinary diving 
suits, but that special metal diving suits 
may be necessary where the vessel to be 
raised lies deep. It will also be understood 
that the tanks D and E must be made sub 
stantially so as to stand heavy strains in 
usage, and that the interior partition and 
baffles must be thoroughly braced to this 
end. 

It will also be understood that in some 
cases the tanks E may be used instead of 
the tanks D, without affecting the invention. 

Attention is also called to the fact that 
this apparatus is particularly adapted for 
use in heavy weather, as sometimes violent 
squalls or storms arise suddenly and the 
salvaging work is all lost; but with this 
invention, in such case, the whole apparatus 
can be safely, quickly, and easily lowered 
so that when the storm abates operations 
may be resumed. 

I claim:- 
1. In an apparatus of the kind described, 

the tank having lines on opposite sides there 
of, and clutches through which the lines 
pass, whereby the lines may be efficiently 
tightened and slack prevented. 

2. In an apparatus of the kind described, 
the tank having clutches spaced apart on 
opposite sides thereof, and lines connected 
with the clutches and adapted to pass be 
neath a vessel to clutches of an opposite 
tank. 

3. In an apparatus of the kind described, 
the tank having clutches spaced apart on 
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opposite sides to engage lifting lines, lugs 
projecting upward from the tank adjacent 
to the clutches, and steps adjacent to the 
lugs and clutches. 

4. An apparatus of the kind described 
comprising tanks divided into compart 
ments, separately controlled means for each 
compartment by which the air pressure in 
the compartments can be controlled, and the 
tanks kept substantially level, lines con 
nected with the tanks and adapted to extend 
beneath a vessel to be raised, means for 
tightening and retaining the stress on said 
lines, and means additional to the buoyancy 
of the tanks for raising them and the con 
nected vessel. 

5. An apparatus of the kind described 
comprising a tank divided by a transverse 
partition near the center and provided with 

baffles transversely arranged in the end por 
tions, valve mechanism controlling the inlet 
and expulsion of Water to and from the 
tank, and above water control for the valves, 
clutches spaced apart on the outer walls 
and upper part of the tank, and means for 
connecting lifting lines to the tank. 

6. An apparatus of the kind described 
comprising the tank having lines on op 
posite sides thereof, means for tightening 
the lines and holding them taut, means for 
controlling the air pressure in the tank, and 
means for connecting lifting lines to the 
tank. 

ENOS B. PETRIE. 
Witnesses: 

WARREN. B. HuTCHINSON, 
M. G. O'DoNNELL. 
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