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@TD model )

| TG all whom it may concern:

Be it known that I, MANUT

T GUASTA vmo

of New York city, in the county and State of

New York,haveinvented anew and Improved
Floating or Submergeable Dock, of which the

'followmﬂ' is a speemcatmn 1eferenee being

had to the annexed dra wings, formmg a p.:n't

thereof, in which—

10

- of the dock.

20

- method of mdwatmn the p031t1011 of a sunken

‘Fig. 11 ShOWS the dock partly sub-
merged in an inclined posnmn .with attach-

30

10 show 111terna,1 constr uotlon

JJ]U‘HI’G 1 is a plan view of my improved

_doek with a portion of the upper deck re-.

moved. IFig. 2 is a side elevation. - Tfig, 3is
a side sectlonal elevation of the main body
of the dock, with the outside shell removed

I‘lﬂ* 4 1s an
enlarged plan view. of the closed end of the

dock. Fig. 5 is an enlarged rear elevation
Fig. 6 is an enlarﬂ‘ed 51de ele- |

vation of a 1301"’51011 of the dock. Fig. 7 is a
side elevation of a portion of the Water-plpe
and valve, showing mechanism for operating
the valve.
Fig. 9is a Vertlea,l transverse section taken
on line 9 9 in Fig. 7. Fig. 10 illustrates a

vessel,
shows

ment.s to the sunken vessel.- I+10 12

the .dock and vessel Stmlﬂhtened up, the

dock being in ]_)08113101’1 for submern ence. Kig.
13 shows the dock in its descent Fig.
shows the dock resting on the sea- hoLtom and
inclosing the sunken Vessel Iig. 15 shows

the dock while ascending and carrying the

35
40

45

sunken vessel, and Fig.

- Similar figures of refel eI CGe mdlcate corre-

sponding parts in all the views.

Ships as they are built at 1)1*6391111 are o
such great size that when one of them sinks
it is wenemlly abandoned as a total loss on

~account of the lack of adequate apparatus

for raising it. Thé appliances at present in
use are of weak construction, insuf
size, and not well adapted to Lhe work to be
done.

- The ob,]eet of Ny lﬂTGllthll is to construct a

- ﬂoatmg and submergeéable dock of sufficient

50

apacu} to acomn__modate the largest vessels,
and with efficient machinery Mld appar atus
for righting a vessel if resting in an ineclined

' p051t1011, and for raising it to the surface and

theresupportingit whlle itisbeingdischarged
or overhauled and repaired..

Fig. 8 is a plan view of the same, .

14{.

16 shows the dock
s*apportnw the vessel at the surfaee of the
water,.

e of

Glent |

formed of a

: COHlposed of air and water tight sections 2

‘geetions are described.

ends.

My obJeet 1S also 1;0 pl"ovlde a dock which

‘may not only be used for the salvage of ves-

55

sels, but also. for repmrmﬂ v'essels whleh are

afloat.

‘Myinvention consmts in a U sh&ped docL,
series of water-tight f“OHlpEth~
ments of apprommatel} parabollc Cross-Sec-

60

tion, with the base or wider portlola down-

'wm'd, a series of valves for the introduction
of air into the compartments,
valves for the eduction of water from the

‘a series of

compartments, and a series of h ydmuhc lifts

| for handiing the Vessel to be raised.

It also conS,lsts in ELdJ ustable struts for Sup-

| p01 ting the Tessel in an uprwht p051t1011 in.

dock of Screw propellem opemted by nﬂmes_
driven by compressed air. |

The invention further consists in various |

details-of construction whereby the handling -
75

of sunken vessels is reduced to simple ::'Ll]d

| positive operations with a minimum of ex-

pense and risk, all as will be heremafter nore

fally descmbea
The body or main portion 1 of the dock is
, Of

30

approximately parabolic cross- -section, W1th -'

ward. The sections 2, which are rigidly se-
cured together, form the two parallel sides 3 3

| of the dock, and also the semicircular end 4,

the end sections bemﬂ‘ modif
this construection.

ed to permit of

like a bow.of a boat 1nverted
The sections 2 of the semlclrcular end 4 are

center 6, from which the curves of the end
securely fastened together at their meeting

The brackets 5 are formed of T ::md
angle bars of iron or steel riveted together,

~These brackets are

“the apex uppermost and the broad base dmvn- -

The dock is thus made
practically U -shaped, and the extremities of
the armsthereof are made pomted or angular,

90.

| connected by brackets 5, radiating from the

95

fomnno a latticed structure of oreat strenﬂ'bh |

and: 1‘1@1{11’53, having curved upper e dﬂ‘es as

shown. "l'o the Seetlons 2, at the inner sur-
faces of the sides of the dock, are pivotally-

100

connected brackets7, similar in form and con-

straction to the b-".iimkets_ 5. These brackets
may be swang outwardly from opposite sides
of the dock and connected in pairs at their
adjacent ends at the center line of the dock
as indicated by dotted and full lines in Kig.

- Thesections?2 each consistof frames 8, made

¥

e




5

15 guarded by a railing 12.

25

335

5o valves 31.

05

D

of T and angle bars, arranged to atlord great
strength and rigidity, and, with a covering of

sheet metal secured to and enveloping the

frames, form an air and water tight chamber.

Around the outer portion of the base of the
body of the dock is arranged a platform 9,
which supports the water pipes and valves,
alsothe engines used for operating the valves.
The said

platform is provided with a railing,

1o for the safety and guidance of the divers.

The platform 9 communicates with a platform
10, extending throughout the length of the
three sides and around the semicircular end,
by means of ladders 11. The platform 10 is
On the inner side
of the dock, at a distance from the top equal
to about one-third of the height of the dock-
sections, is secured a platform 13, which com-
municates with the platform 10 by ladders 14.

20 Above the apex of the sections 2 is supported

a heavy bar 15 by standards 16, secured to
the top of the sections. To the inner sides
of the sections 2 are attached hydraulic lifts
17, which are connected by a pipe 18 with a
hydraulicaccumulatoror with pumps. Each
hydraulic 1ift is provided with a valve 20, by
means of which its movements may Le regu-
lated. The hydraulic lifts are supported by
rigid iron frames 21, secured to the sections

30 2, and connected at theirupperends by beams

22.  The pistons 23 of the hydraulic pumps
are guided by ways on the frames 21, and the
upper ends of the said pistons carry massive
hooks 24, for receiving the chains or cables
to be attached to the vessel. To the frames
21 are pivotally secured struts 25, each of
which is made adjustable as to its length by
a turnbuckle, and is provided at its free end
with a shoe 26 for engaging the side of the

40 vessel, and ropes 27 are attached to the struts

for raising and lowering them as occasion
may require. |

1o the lower portion of the sides of the
dock are attached struts 28, like those already

45 described, which are suspended and operated

by ropes 29. The central stern-section 2’ is
used as a reservoir for compressed air, and
pipes 30, leading from the said section, com-
municate with the several sections 2 through
The sections 2% lying on oppo-
site sides of the central stern-section, are
used as hydraulic accumulators for operating
the hydraulic lifts, these sections being con-
nected by pipes 32 through valves 33 with

55 the sections 2.
A shaft 34 extends along each side of the

dock parallel with the pipes 32 and is con-
nected with an engine 35. The said shaft is
made in sections. A short section 34, ar-

6o ranged opposite each valve 33, is eonnected

with the longer sections between the valves
by double eyes 36 on the ends of the longer
sections and single eyes 37 on the ends of the
shorter section, bolts being inserted in the
double and single eyes at each end of the
short section to hold the said short section in
place. On the short shaft-section 34’ is

| rection of the rotation of the engine.

590,147

mounted a worm 38, which is capable of slid-
ing on the shaft but can not turn thereon.
The worm 38 engages a worm-wheel 39 on
the stem of the valve, so that when the shaft
o4 18 revolved by the engine 35 all the valves
connected in the manner desceribed will be
either opened or closed according to the di-
The
valve 55 may be of the ordinary gate-valve
type provided with a gate or valve operated
by the turning of a swivel-serew stem.
When it is desired to cut out one or more
of the sections so that it may be filled or
emptied or maintained in any desired condi-
tion independent of the others, the short sec-
tion 34" of the shaft 84 is disconnected at
one end and swung outwardly, as shown in
Fig. 7, when the worm is moved along on the
shatt, so that when the shaft is replaced the
worm will not engage the worm-wheel. The
worm-wheel is provided with radial handles
40, which permit of operating the valve by

hand. | |
+ The dock is provided at the open end on

opposite sides with propeller-screws 41 41,
operated by compressed-air engines 42 42,
and the closed end of the dock is provided
with a propeller-secrew 43 driven by com-
pressed-air engines 44 44. The compressed-
alr engines and the various valves of the
dock are controlled by divers.

- The dock is accompanied by a powerful
tug furnished with efficient air-compressors
and with apparatus for divers. The air-

compressing apparatus is-connected with the

alr-reservoir of the dock by means of hose
preferably made of leather, and the dock is
provided with an air-discharge pipe (prefer-
ably rubber hose) leading to the surface to
avold the necessity of discharging air against
Lthe pressure of the water.

I will proceed to give a desecription of the
manenvering of my improved doeck. When
a ship is sunk to a depth of one hundred and
fifty feet or less, the first consideration is to
determineits position. Ifitpresentsno trace
on the surface of the water, divers are sent
down with the necessary orders for placing at;
the stern, center, and upon the bowsprit a
cable to which is attached a buoy of the small-
est practicable size. These buoys will each
be painted a different color. The divers will
ascertain the character of the sea-bottom, the
position of the vessel, and other necessary de-
tails. Shipsinsinking generally settle on one
side, and in such cases the procedure should
be as follows: The dock, which is on the sur-
face, should be placed directly over the spot
where the ship rests on the bottom. Cables

are sent down from the dock and attached to -

the sides of the ship from bow to stern, those
on the lowerside being tight, while those upon
the upper side are slack. The upper ends of
these cables are attached to the bar 15. Dur-
ing this operation the sections of the doc¢k on
the side corresponding to the side of the ship

| which 1s embedded will be allowed to slowly

75
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.]5.

20

the dock in its descent.

_25

30

32, the valves 33 at this time being open.
_buoya,ncy of theside of the appara,tus restored

righted position.

590,147

fill WlLll water, which w i1l mahe the dock sink

on that side, when the cables are tightened
“on that side.

The sections are then emptled
by forcing air into them through the pipes 80,
the water being discharged thr ough the pipes

it resumes its horizontal position and by draw-
1ng -on the eables rights the shi p.

When the ship is righted, suppmtb are

placed beneath the hull to Sustmn 1t In its
At this point all the cables
are detached with the exception of four, two
at the bow and two at the stern.
bles are connected with the winding-engines
“When this is done, the seetlons of the

' doe]{ are filled with wate1 thus producing a

total immersion of the doek This is alded

and hastened by winding the cables by means

The eables serve to guide
When the deck rests
on the sea-bottom and incloses the vessel, a
new arrangement of cablesis made by attaeh-

of the motors 19.

ing eables to the hull of the vessel and con-

nectmn‘ them with the hooks 24 of the hy-
dr auhe ]1fts, when by means of the said lifts
the vessel is raised a short distance, and ca-
bles are passed under the hull and atmehed
to the bar 15, as shown in Kig.
brackets 7 are swung under 1leat11 the vessel
and fastened toﬂelhei, as shown in Fig. 15.

In case the sea-bottom is composed of s::md

35

or rock this operation may be performed while

the dock is in suspension and without the ne-

cessity of bringing it into contact with the
bottom by Substltutmg air for water in one
or more of the sections. By completely emp-

- tying the sections of water by forcing in air

40

45

the buoyancy of the dock will be 111(31"651%@(1 to
such an extent as to enable it to lift the ves-
sel to the surface, as shown in Fig. 16, after
which its cargo may be dischar ttiaf*ed or the Ves-

sel with its load may be towed to aplace where
1t may be repaired without removing it from

the dock. The position of the vessel may be
varied, as required, by filling

tirely with water.

50

- propelier-serew.
tached to the sides of the ship and to the

hooks 24 of the hydraulic lifts, and the lifts

- can now exert sufficient lifting power to re-

6o

In case the vessel is sunk by r unumn* on the

100]{5 and one end is wedged between rocks

while the other end hangs free the dock is

advanced to the right pomt by means of its
The cables are then at-

Where the
sand or on a

move the vessel from the rocks.
vessel has run aground in the

‘bank on its side, the dock advances open end

first toward the stern of the vessel and in-
closes the sides of the vessel, when the hy-
draulic lifts are brought mto use, thus lift-

- Ing the Vessel when the dock mth the vessel
- may be fl

oated into deep water. These ma-

neavers will have to be modified to meet dif- |
ferent cases, but it is believed that the im-

The

These Ca-

14, and the

part or all of
the sections of the dock either pmtly Or .en-

¥

A

combination of a U—shaped i
‘series of water and air tight

o

proved doeh will be effective in ‘the salvage

of many vessels which are now abandoned as
lost. |

IIcwuw thus desel ibed my mvenﬂ;lon I
claim as new and desire to secure by Tetters
Patent—

1. Afloating or submer ﬂ'ectble docl, formed
of tank- bthloﬁb secmed together :zmd ar-
ranged to form a U-shaped structure having

a elem open -space between the arms ther eof

capable of receiving an entire vessel, the said
arms extending pmallel with each other along
the sides of the vessel throughout its lenﬂ‘th
substantially as specified.

-2, Inafloating and submer neable dock, the

; tank-seetions,
and a series of hydraulic llf'fS attached to the

inner side of the U-—shaped float and provided
with devices for engaging the vessel con-

oat formed of a

70
75

30

tained by the U- %haped ﬂo&t subst&ntmlly'_-

as speclﬁed
3. Af oatmgandsubmel geable dock,formed

.of two series of air- tlﬂht tanlk - seetmns ar-

ranged parallel with eaeh other, and an end
series of tanks connectingthe parallel series,
one or more of the end series comprising a
compressed-alr reservoir for operating en-
gines, substantially as specified.
4, The combination, with a dock formed of

" & series of tank- sectlons and adapted to float
‘on the surface or be submerged, of air-oper-

ated propeller-screws placed at the stern and

‘sides of the dock, for propelling the dock
longitudinally or ]ater&llv Subbtantmlly as

specified.

5. Inafloating and submerg eﬂble dock, the

combination with the tank- seemons of V&lves
connected with the sections, pipes leading

from the hydraulic accumulatms and com-
municating with the valves, and mechanism

for oper atmﬂ the valves Smmltaneoush? sub-
stantially as specified.

6. T'he combination w lth the tank-sections,

of valves connected with the sections and pro-
vided with valve-spindles having worm-

90

95

100

105

110

wheels, shafts provided with movable wWorms '

_'enfraﬂ'lnn the worm-wheels, a motor for op-

erating the shafts, and pipes leading from

the "valves to the hydl aulic accumulamls sub-

stantially as specified.
7. Afloating and submer oeable dock for med

‘of air-tight tank-sections of approximately

par abohc cross-section having the apex of the

“sections uppermost, Secured to each other,

forming a U-shaped rigid str uctme su?ostan-

| tlally as specified.

3. The combmatwn with a floating and
submelnea,ble dock, of a bar e},tendmw along
the top Lheleof, parallel with and a,bove the

115
120

125

center line of the tank-sections for receiving

themooring- cables, substantially as speci ed
\IANUEL GUASTAVI“\TO
Witnesses:
C. BEDGWICK,

F. W. HANAFORD.
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