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“To-all wiom it may concerm:

" Be it known that 1, WiLLiaMm THOMAS
DoNNELLY, a citizen of the United States, re-

~siding at Brooklyn, in the county of Kings

and State of New York, have invented cer-

“tain new and useful Improvements in Float-
-ing Dry-Docks, of which the following is a
specification. |

My invention relates to improvements in

floating dry-docks.

~In all floating dry-docks the safety of the

- dock and vessel depends upon the proper dis-
- tribution and control of the pumping-power,

IS

20

the control of the dock and vessel.

and as the floating dry-docks in use at pres-
ent require so much machinery, valves, and

‘other parts for their operation and control it

is consequently necessary to employ a num-

"ber of men under the direction of a dock-

master, who, while responsible, has to depend
to a great extent upon those under him for
| It has
also been the practice to provide floating dry-
docks with purmping machinery located upon
the dock itself, this machinery being in the
nature of a plurality of separate pumps, one

or more being located in each separate pon- |

toon or water-tight compartment of the dock

‘and all driven from the same source of power,

" and in some cases one or more large pumping

30

plants have been employed to which water
was -conducted under the control of valves

- from the various pontoons of the dock. The

35

_40’.

~accurately control & dock while being raised:

- 45 or lowered, no matter what the position or the

5€

first method above referred to required a
ereat multiplication of mechamecal parts, and
consequently was complicated and difficult of
control, and the second method was hardly

‘more desirable with its complication of valves
~and pipes, and both of these methods of |

pumping had the further disadvantage that
the pumps and power plant were available

for .use only upon the particular dock for

which they had been designed.
- My invention therefore has as1ts object to

size of the vessel may be which 1t 13 emn-

- ployed to dock; by providing simple and eili-
cient means for producing air and supplying

it under pressure to the compartments thereot,

for controlling the delivery of air to and ex-

haust of air from said compartments, and for

controlling the delivery of water to and ex-
“haust of water from said compartments,
whereby air or water may be delivered to or |

‘out inlet or outlet valves, an

compartments or the dock as a whole, as may
be required. o '
= An important part of my invention is tne
control of the discharge of water from the
various compartments. I speak of the dis-
charge of the water in contradistinction to

the control of the delivery of the air into the

different compartments--for the following
reasons: When air is to be delivered into s

“submerged compartment or pontoon at a dis-

tance below the surface of the water 1t 1s
necessary to deliver the air at a pressure
equal to the hydraulic head at which the
pontoon is submerged. If the delivery nf the
air to the pontoon is controlled and the deliv-
ery of the water uncontrolled, alifting effect
will be produced; but it will not be under

control, for assoon as the pontoon commences

to rise the hydraulic head is decreased, and

even if the supply of air is immediately -cut

exhausted from any desired combination of 353

00

70

75

off the air that is within the pontoon (which

in the case of a floating dock may bhe of large -

volume) will expand and drive out more wa-

| ter, and the action will continue in an in-

creased amount as the pontoon rises and un-
der some ‘conditions will bring the structure
to the surface with great violence. Besides
this, when anumberof pontoons are connected
together the one or group that is slightly in
advanece or ahead of the others would tend to

increase its lead, so as to throw. the whole

structure out of balance. By controlling the
outflow of the water from the various pon-

toons individually and collectively 1 en-

tirely overcome this difficulty and all objec-

‘tion to the use of air.

Another feature of my invention is to
malke of the wings closed compartments, with-

of the wings such that when all the pontoons

| of the dock are completely {looded the de-
‘scent of the dock will be automatically arrest-
ed at the maximum depth for which 1t 1s de- -

signed. - '
It has for a further object to provide
means whereby when two or more docks are

Jocated in the immediate vicinity of one an--

other all can be pumped by the same air-
producing means that would ordinarily be
required for one, this being of particular
va;cllue in connection with: floating dry-docks,

as the work they have ¢ perforn is of such

nature that they rea e Lvery furge vinund

30

90.

the dimensions

95
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.* the dock, showing The positions of ‘the sev-

)
try

3

40
- and bilge-blocks 6.

wn

 of the pontoons, *)artb in section.

O

ot pon er Tfor a very short tﬂne-—-—-sa,y, from
one to two hours a day, or even for not more
than two or three hours a week.

Referring to the drawings, Figure 1 1s a
side elevatmn of & Hoating drv dOCL_ embodv-
ing my invention; Fig. 2 a top plan view;
Flﬂ' 3, an end elﬂvamm Fw 4 is a side -ele—
vatmn of one side of the dock showmﬁ' the
position the dock assumes w hen elevated
Fio 1g. 5, a side elevation of one side of the

aoclr_ showing the position the dock assumes |
6 1s a

when lowered and submerged. Fig.
top *plan view of a number of dry-—docks

pumped irom a cominon source of power.

1 718 an end ﬂew of one of the pontoons,
o, 818 a side view of one’

partiy in section.
Fig. 9 1s
an end elevatlon of the dock, showing the po-
sition of the several parts when the dock is
listed sidewise.. Fig. 10 is a side elevation of

eral parts when the dock is inclined longi-
tudinally. Fig. 11 is a side elevation, partly

in section, on an enlarged scale, of the mech-

arism mr effecting a chan@e in level of the
discharge-outlets. . Fig. 12 1s an end view of
the mechamsm Shown in Kie. 11.

~ Referring to the drawings, in which like ref- |
erence characters denote like parts through-

out the several views, 1 represents the fAoat-
ing dry-dock, which as shown is composeéd
of a series of five pontoons 2; but which may

- comprise a- greater or less number as may

45

5

C-

be found necessary to meet the different re-
.qulreme‘ltq

Side walls or wings 3, Whlch are hollow and
made air and water twht are mouhted on
the pontoons in the usual manner and se-
cured by suitable bolts 4. The pontoons are
also provided with the usual keel-blocks 5

The ponteons are each prowded with a 1011—
gitudinal central bulkhead 7 and with a flood-
gate 8, said flood-gate being  opened and

closed by means of a Tod 9, which 1s mounted -
in.g pracket 10, pr{)]ectmg laterally from the
top of the mde wall or wing 3, and said rod
being screw-threaded at its upper end and
promded with a hand-wheel 11, by which it !

13 operated. A short section of pipe 8% ex-

_tEﬂdb mwardly from each of the flood-gates

of the pontoons and is provided with a check—-

- valve 8 at its inner end to prevent the egress

of water by way of the flood-gates. (See
Fig. 8.) Each pontoon is also promded with

a water-outlet 12, which comprises a hnumber

of extensible and retractible telescopic tube-
sections 13;14, and 15, the section 13 being
mounted in the pontoon and its lower end
terminating near the bottom thereof and the
section 15 being provided with a laterally-

extending nozzle or mouth 16, which is de-
- signed to always be above the surfaee of the

water ﬂam_n the dock.

'beln

849,378

outlets 12° mmultaneoualv comprises shafts

17, extending 10ng1tud111al]y on each side of

| the dock and mounted in hangers 18, se-
cured to lateral projections on the tops of the

wings . and provided with drums 19, which
are loose on the shaft, and on each of which

1s wound one end of a rope or chain 20, while

the other end of said rope or chain is attached ,

to the section 15 of the telescopic outlet 12,
and for turning the shaft 17 a motor 21 is
employed, which may ‘be operated by elec-

tricity, compressed air, or any other power,
and which is operamvely corninected to a

‘sprocket-wheel on the shaft 17 by means of a
| sproclet-chain 212,

To keep the drums

from inoving laterally, sleeves 22 are pro-

vided, which are clamped to'the shaft 17 on

opposite sides of the druirs.
‘T'o provide means to raise and lower the

outlets independently of each other, each
drum 19 is provided with a worm-gear 23
and a vertical shaft 24, provided with a worm

25, designed to engage said worm-gear, said
-shaft being pwoted to a bracket 26, extend- -

9©

ing from the side wall or wing of the dock and
free-to turn axiallv on the bracket 26

70

75

30

and prowded with a h&nd-wheel 27 at 1ts up-

per end, by which it is operated. The shaft

24 passes through an elongated slot 28 in the
bracket 10,and a slidable latch 29 is provided,
which normally holds the shaft 24 and worm

out of engaﬂ'ement with the worm-gear of the

drum o
For throwing each of he drums 19 into

eratmn————th&t is, so that it will move Wlth

'. the shaft 17—a two—part clutch 30 is pro-

vided, one part 31 of which is formed on the
side of the drum 19 and .the other part or
jaw 32 slidably mounted on the shaft 17,

and a forked lever 33 1s operatively connected

to said Jaw for causing the two parts of the
clutch to engage and disengage |
To raise or lower one of tie outlets inde-
pendently of the others, the latch 29 is with-
drawn and the inclination of the shaft 17 is
changed so as to bring the worm 25 into en-
gaﬂ'ement with the worm-gear 23. The
forked lever 33 is then moved into position
shown by the dotted lines, (see Fig. 11,) car-
rying the jaw 32 with 1it, and thus releasmg

the drum 19 from enﬂ*aﬂement with the shaft.

Then by turning the hand-wheel 1n either
dlI‘thIOIl the outlet will be raised or lowered

~as to any desired elevation. _
34 is a pipe which is connected with any

suitable alr—sup(fly under pressure situated
on the pier, sai

and a valve 352, having a dlscharge 36 to the

atmosphere, and 37 are branch pipes having

95

1 Q0

110

115

120

pipe being provided with a
| main valve 35 for controlling the air-supply

125

valves 37 * and extending laterally from the -

pipe 34 along each-side of the dock to towers

-39, and at S&ld towers are connected with

horlzental pipes 40 on the dock by flexible

The means for mramg and lowermg the:;;-meaus such as flexible pipes 41, for the pur—

136'
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pose of affording a freedom of movement of

the dock In raising or lowering without inter-

rupting the flow of air, the pipes 40 having

downwardly - depending vertical pipes 42,

-which extend into the top of the pontoons.
- Having deseribed my invention, the opera- .

tion of the dock m handling a vessel of the

full size of the dock 1s as follows: The dotk’
will ‘be considered us raised and ready for
sinking, with keel and bilge blocks prepared

for a vessel. Under these conditions the
main valve 35 in the air-supply pipe is closed

and the relief-valve 35* to the atmosphere
and’ the valves 37* are open.  All the flood-
wates 8 to the various compartments of the

pontoons are closed. The deck of the dock

(the part upon which the keel and. bige

blocks rest) is presumed to be from one to

-~ two feet above the surface of the water and

20

the water within the pontoons. about four

{eet below that on the outside, (an amount

gufficient to represent the structural weight
of the dock.)  The {irst {H)eration will be to
partially open all the {lood-gates 8 and allow

- the water to flow into the interior of the va-

rious compartments, when the dock will at

~once commence to sink, and as it does so one

Haster.

side which may have had its valves opened
wider or sooner than the other may settle

~on that side will close or partly close the

35

- water-inlets and the air-outlets from each

valve 37 on the side of the dock which 1s fill-
nig too guickly,  This will have the effect of
holding in the air on that side of the dock
and retarding the inrush of water and bring
the dock to an even keel.  Asthe deck of the
dock comes near the surface of the water the
(food-ates will be nearly closed and the dock
will be carefully leveled by controlling the

Cside.  The dock will then be allowed to settle

45

until the water floods the deck, and will then

he found to settle much faster with the same

openine of vates.  The dock will continue to

~descend: as long as water 1s allowed to enter

- gtructural weight of the doe
A

(C

f:5

the pontoons or until they are full. In this
case the side walls will support the entire

H-'):. It 1e not the
intention to allow water to.enter the side
walls at any time, and their size is such that
they will imit the sinking of the dock to the
maximum -depth for which it is designed,

thus furnishing a safeguard against the sink-
- ing of the dock by aceident.
sinking the dock has been controlled later- |

During the

ally by controlling the escape of the air, and
its descent can finally be entirely arrested by

entirely preventing the escape of the air by
‘¢losing the relief-valve 352,
of the'dock 1s submerged, the motors 21 on |
‘each wing of the dock are started up and the

When the deck

outlets 12 are raised as fast as the dock is?'
lowered, thus keeping them in about the
same rclation to the surface of the water.

When this occurs, the” dock-master-
anstead of ordering the valves partly closed

3

The relation of the parts of the dock when
submerged are shown in Fig. 5.
By closing the relief-valve to stop-the de-

' scent of the dock the pressure of the air, if

any remains in the pontoons, may be brought

up to the pomt which represents the hy-
draulic -head to which the .dock has been

sunk and will represent the pressure at which

air must be introduced to displace the water.

The closing, of the flood-gates is a matter "
‘of little ‘or no importance, as the pressure
 of alr prevents any more water from enter-
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75

ing, and as check-valves prevent the egress
of the water by way of the flood-gates they

may be ieft open or any convenient time
taken to close them. With the dock in this

condition, the ship is warped into place and

correctly located above the blocks. The
dock-master then observing that he has a

greater pressure of air in the main supply-

pipe 34 than is called for by the depth to

which the dock has been submerged, opens
the main supply-valve 35, (it being under-

stood that the valves 372 are open.) The air
1s admitted to the surface of the water in all
the compartments of the dock at an equal
pressure. Attentionis called to the fact that
there are no other valves and that the de-
livery of air at an equal pressure is certain

‘and cannot be interfered with, intentionally

or otherwise. | ,
The only outlets from the separate com-

‘partments of the pontoons of the dock are
' those ifrom the extensible and retractible
outlet-delivery connections. These the dock-
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master has previously leveled up, so that

they are the same distance above the sur-
face of the water and all in plain sight along
each side of the dock. A little consideration

will make 1t clear that the pressure upon the

surface of the water in the chambers of the
dock must not only equal the hydraulic
head of the depth of immersion, but that to
deliver water from the outlets it must be as
much greater as 1s necessary to raise it to

‘the outlets, and as there are no obstructions—

valves or otherwise—in these outlets .they
will all deliver water at the same time and to
the same amount, and if it is even consid-
ered that due to some slight imperfection
ot construction one outlet may deliver water
with a slightly-greaisr resistance than an-
other, the system provides for a perfect and
permanent correction of this by slightlylower-
ing it relative to the others.

The dock-master at first opens the main
supply-valve only slightly, and is thus able
to graduate the pumping to any desired
amount. This is particularly important; as it
1s desirable to bring the dock gently against
the bottom of the vessel, so as not to disturb
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the blocking which corpes first in contact -

with the vessel. When the dock has been
brought up and pressed firmly against the

bottom -of the vessel Irom oue end to the:

134
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other, the main supply-valve will be closed
and the bilge-blocks drawn in under the
bilges of the vessel in the usual manner. The
main supply-valve will then be opened and
the pumping continued. It may appear in
a short fime that one side of the dock is

coming up faster than the other, caused by
- placing the ship out of center.

As seon as
this 1s apparent the dock-master has a perfect
control of the situation. He can shut off all
the pumping-power with one valve, or he
can divert more of the pumping-powerto the
lower side by partially closing the delivery-
valve to the high side, or he can cause the
outlets on the lower side to be lowered faster
than on the high side, and any one of these
methods will cause more water to be deliv-
ered from the lower side and will ‘bring the

~dock and vessel to an even keel. -

20
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' which motion is very
never more than one foot in two minutes.

As the vessel is raised the outlets are low-

ered by being retracted equally on each side,
slow and deliberate,

The lateral horizontal plane of the dock and
vessel will ordinarily be maintained by vary-

ing the rate at which the outlets on the oppo-

site sides of the dock are lowered. Under
these conditions of the admission of air and
control of the outlet of the water the dock

will be raised until the deck is above water,

when the vessel will be dry-docked and

ready for the execution of any repairs or ex-

amination that may be necessary. Atten-
tion is called to the fact that whenever the
vessel 1s raised a part of the way or distance

out of the water and the air-pressure gives.

out or fails from any cause the dock will not

- sink back. The only change will be that the
- water in the discharge-outlets at that time
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will fall back into the pontoons-—that is, the
dock 1s in no way sustained by fhe air-pres-
sure, which acts with all the functions of a
pump to remove the water from the pontoons
of the dock. : , |
-When the ship is to be floated off the dock,
the operation is as follows: The main supply-

“valve 35 1s closed. The relief-valve 35% and

the valves 37> are opened. The flood-gates 8
are all presumed to have been closed before
the air-pressure used in raising the dock was
allowed to escape. The first operation is to
open the flood-gates the same as for lowering
the dock light, 1t being taken into considera-
tion that a less amount. of opening will cause
an equal rapid descent, for the reason that
owing to the weight of the ship there will be
more difference in the level of the water
within and without the dock to cause the
water to enter faster. When the deck of the
dock approaches the surface of the water,
the flood-gates will be nearly closed, as pre-
vidusly described in the case of lowering the
dock light, and in this case another precau-
tion will be taken. -1t is presumed that the
compartments have all filled evenly; but to

| test this 1t 1s only necessary to close the re-

'1
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lief-valve to the atmosphere and turn on the
alr-pressure, it being understood that the
outlets are all set at the same height, and if

1t 1s a fact that all the compartments are

equally full water will appear at all-the dis-
charge-openings at the same time. Ifit does
not, 1t will only be necessary to continue the

pumping slowly until it does, when it will be

apparent that all contain an equal amount
ol water, and the air-pressure can then be
let off and the lowering continued with a

certain knowledge of the amount of water

in each compartment,.and this testing of the

filling can be made at any point in lowering

the dock and ship and repeated as many
times as desired. When the dock descends
to the necessary draft to float the vessel and
oive - the mnecessary clearance above the
blocks, the vessel can be warped out and the
dock will be ready to be pumped up light,
as the dock without the vessel 1s a very
evenly-balanced structure, and as the pump-
ing with air is a perfectly-balanced pump-
ing system entirely under the control of one
man the raising of the dock can be done in
a period of time only limited by the capacity
of the air-supply. |

Slight modifications of this method of

pumping are required under the following

circumsiances: first, when the vessel draws
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considerably more water at one end than at

the other; second, when the vessel is much
shorter than the dock; third, when through
injury or from other cause the vessel has a

considerable list. which it is not practical to
~correct before the vessel enters the dock.

First: In this instance the procedure 18

“the same unti!l the dock is lowered to the

depth necessary to take the deepest draft of
the vessel and the vessel 1s in place over the
blocks. The clearance of the vessel over the
blocks may then be one foot at the stern and
perhaps six teet at the bow. It is desirable
that a vessel 1n dry-docking should take the
blocks throughout her entire length at as
near the same time as possible. To accom-
plish this, it 1s only necessary to so adjust the
discharge-outlets that water will at first be
delivered only from those that are located at
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the end of the dock correSplgmding te the

lightest draft of the vessel. This is done by
raising those from which the discharge is to
be retarded and then turning on the air-pres-
sure 1In the usual way, when the dock will
rise at one end only, and by regulating the
air-supply to give a very gentle delivery the
dock can be controlled and brought to an -
clination longitudinally corresponding fo the
keel of the vessel, and when this has been ac-
complished those outlets that have beenraised
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are to be lowered until the water commences

to flow from them.  If thisis done before the
dock 1s raised against. the vessel, 1t 1s appar-

ent that water can be delivered from all the

130




- compartments with the dock at an angle, and |
the dock can be maintained at this angle.

840,378

while being raised to the keel of the vessel.

It is desirable to maintain this condition

until the vessel is firmly on the blocks and
the bilge-blocks have been drawn into place.

- As soon as this has been done and before the

vessel has been lifted any considerable dis-

tance out of the water the dock and.vessel

B 7

15

 lets.
ter-1n these compartments than in the oth-

'_20

should be leveled up by raising those outlets

‘at the end of the dock that is farthest up, so

as to stop the discharge of the water from
them until the discharge from $hose near the
other end have brought the dock to a level,
when these should be lowered until water
will deliver from them. When this is done,.
1t will be noticed that they will deliver water
before they reach the level of the other out--
Thas is because there will be more wa-

- ers, and the difference in the level at which
“they discharge is an exact measure of the dif-

ference of the water-level in the compart-

~ments. In raising the outlets toward one

25
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end 1t 3s not necessary that they should be
all raised an equal distance, and by graduat-
ing them-carefully the pumping in each com-
partment can be made to exactly correspond
to the inchination of the dock. In ordinary
cases greal accuracy in this respect is not
necessary, as the stréngth of the side walls is
made such asto distribute a reasonable dif-
ference of water-level inthe pontoons. When

'

the dock and vessel have been brought to a

35 horizontal position, the raising proceeds as

described for the previous case. . In lowering

- this vessel the dock is lowered in a horizontal

0

osition until the vessel is well immerged.
efore there is any danger of floating at the
lighter end the dock is given the proper rake

or, inclination by closing the flood-gates at

the light end, and when the rake has been ob-

~ tained theé closed gates are opened and the

vessel lowered parallel to her water-line until

floated. = -

Second. When-'the vessel 1s dwrter than

- the dock, it is desirable t6 locate her near one

~end. In this case the procedure is the same

as 1n the first case until the “essel is in con-

“tact with the keel-blocks and the bilge-blocks
- are drawn. Th. 4 when ! '

pumping is com-

. menced 1t will be found that the end of the

‘horizontal
- height at which these outlets will deliver wa-
60

vessel rests. . 1SeC
entirely out of the water it will be found nee-

dock without the vessel will rise faster, and

to correct this the outlets on that end will |
~‘be ralscd ‘to retard or stop the discharge of
water, and repeated adjustments of these

outlets will 'keep the dock and vessel in a
osition. The gradual increased

ter will indicate the greater amount of water.
in these' pontoons over those on which the
As soon as the vessel is raised

- essary to pump all the compartments evenly,

o

and the outlets will be adjusted to do so. In
lowering the vessel all compartments are to
be flooded evenly until the vessel takes the
water, when the flood-gates to the licht end
of the dock are to be partly closed to hold
that end back and keep the dock horizontal
until the ship floats.

Third. When the vessel has a considerable
list, In this case it is desirable to lower the
dock for somewhat more clearance than is
generally necessary, and when the vessel is
approximately in position all that is neces-
sary to bring the dock to the same angle of
list is to admit air only to that side of the
dock corresponding to the high side of the
vessel. The pumping on that side only will
soon hst 1t until the angle of heel is the same
as the vessel. The outlets on both sides of
the dock should then be adjusted to deliver
water at the same time. This will insure the
dock rising without changing its angle of in-
clination. The vessel should then be care-
fully located and the pumping continued un-

til the keel-blocks are firmly pressed against

the keel, when the bilge-blocks should be

‘drawn and care taken that they are all in
~contact with the bilges of the vessel. - The
pumping is then continued and the outlets

on the low side of the dock gradually lowered
faster than those on the other, which will
cause more water to be delivered from that
side; and the dock and vessel will be brought

to an even keel. Tt will then be found.that

‘the outlets on the side toward which the ves-
sel heeled will have to be kept lower to kee

the dock level, and this amount corresponds
to the difference of the weight of the vessel
i:m opposite sides, which was the cause of the
1st. . o
~ During any or all of these operations at
any time the exact relative level of the water
in the compartments can be determined by
noting the relative ievel of the outlets when
they deliver water.” -
‘While my invention is shown and de-
scribed as.applied to a floating dry-dock of
the well-known Rennie type, it will be un-
derstood
other type of dock, either solid or sectional,
and while I have herein shown and deseribed
the air-producing. means as located on the
shore it 1s evident that it may with equal

facility be located on' the dock itself or any

other floating structure. 3

"I do not desire to be understood as ]_imiting |

myself to the specific details of construction
and arrangements as herein described and
illustrated, as it is manifest that variations
and modifications may be made in the fea-

tures of conse iction and arrangement on the
adaptation of the device to various condi-
tions of use withiout departing from the spirit-

and scope of my invention and improve-
ments. 1 therefore reserve the right to all
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that it 1s equally applicable to any -
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such variations and modifications as properly |
fall within the scope of my invention and the
terms of the followitig claims.

Having now descr1 %ed my invention, what
1 claim, and decure to secure by Letters Pat-

-ent, 18—
1. In a floating dry - dock water -inlet
unrestricted water - outlet means,.
means for supplying air under pressure: to.
the various compartmedts and means’ for.

controlling the exparsion of the air in said .
compartments whilz the _dock iS. msmg, sub-;

ineans,

stantially as described.
2. In a floating dry - dock water - mlet
meansy unresiricted. water - outlet

trolling tae
whereby the expansion of air is kept under

contres-while the dock 1s rising, substantlally

as deseribed.
3 In a floating dry - dock water - inlet

means, unrestricted water - outlet means,
reans for supplying air under pressure to the |
various compartments and means for con-

trolhng the expansion of the airin said com-

partments while the dock 1s rising and there-

by controlling the rising of the dock, sub-
stantlally as described.
. In a floating dry - dock water -inlet

means extensible and retractible water-out-

let means and means for exhausting the wa-
ter therefrom, substantially as described.

5. In aﬂoatmﬂ' dry-dock, pontoons, water-
inlet means, extenmble and retractible water-
outiet mea,ns therefor, and means for exhaust-

- 1ng water therefmm substantially as- de-
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seribed.

6. Ina floating dry-dock, pontoons, water-
inlet means, extenmble and retr a,ctlble water-

outlet mea,ns air-inlet means and means for

controlling the introduction of air, substan-

tially as deseribed.

7. In a floating dry - dock, water - inlet
means, extensible and retractible water-out-
let means, and means for stimultaneously ex-

tending and retracting sald outlet means,
substantially as described. : . -

8 In a ﬂﬁatmg dry - dock, Water inlet
Imeans, extensfb e and tetractible water-out-
let means and means for independently ex-

“tending and retractmcr sald outlet- means,
| substa,ntlally as described.

9. In a floating . dry-dock, -water- 1nlet
means, extensible and retractible water-out-
let means, embodying telescopic sections and
means for exhausting water therefrom, sub-
stantially as described.

10. In a floating dry-dock, water-inlet
> means, extensible Emd retr&ctlble water-out-

let means, embodying -telescopic sections,

‘means for extendmg and retracting said out-

let means and means for exhausting water
therefrom, substantially as described. |
11. In & floating dry-dock,

means,
means for st pplying air under pressure to the
various ccmpartments and means for con- |
elivery of water at the outlets, |

Water—mlet y

840,378

means, eztenmble and retractible water~out—-
 let means, embodying telescopic sections,
means for mmultaneously extending and re-

12, In" a floating 'lldry—-dock water—mlet
means, pontoons, extensible and retractible

escopic sections and means for extending and
 retracting-said outlet means, substa.ntl %;{ as
described. . .

13. In a floating dr}r—dock water—mlet
‘means, pontoons, extensible and retractible

| Eubstantlally as described.

14.'In a  floating dry-dock, Water—lnlet
means, -pontoons, extenmble and retractible
.wa,ter—out]_et means, embodying telescopic
sections, means for simult aneously extending

tneans, and means for controlling the intro-
duction of air, substantially as described.

15. In a ﬂoa,tmn' dry-dock, water-inlet
means, pontoons, extensible and retractible
Water-outlet means therefor, embodving tel-
‘escopic sections, air-inlet means, and means
for controlling the introduction of air, mb-—
stantially as described.

16. In a floating dry-dock, ponteons ex-
tensible ana contractibie water-outlet means
therefor, embodying = telesconic sections,
means for independently extending ana con-
tracting said outlet means, air-inlet means,
and means for controlling the mtroduction of
| air, substantially as described.

17. In a floating dry-dock, . water-inlet
means, and extensible and retractible water-
outlet means always extending above the
surface of the water flogting thﬁ doeh St D~
stantially as described.

18. In a floating dry-dock, water-inlet

above the -surface of the ater floating the
dock, means for supplying air under pressure
to the various compariments and -means for

compartments while the dock is rising and
thereby "controliing the rising of the doek
substantially as described.

above the surface of the water floating the
dock, substantially as described.

20.-In a floating dry-dock, pontoons, wa-
ter-inlet means, water-outlet means alws, ye
extending above bhe surface of the water
floating the dock, means for suPplymg 51y
under pressure- 10 the Various compar mﬂﬁts
and means for controlling the expansion of
air in said compartments while the d{)(}k 18
rising and thereby controlling *he rising of
said dock substantially as deseribed.

| tracting said outlet means, substamla,lly as
descmbed

19. In a Hoating dry-dock, pontoons, we-
ter-inlet means, and e:{ten&blﬂ and retracti--
ble water-outlet means -alw ays extending

70

water-outlet means therefor; émbodying tel-
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~water-outlet means therefor, embodying tel-
escopicsections, and means for independently
extending and ref;ra,ctmg sald outlet means,

8o

and retmctmg said outlet means, air-inlet
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means, water-outlet means always extending -

I11Q

controlling the expansian of the air in said
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91, In a floating dry-dock, pontoons, wa-

ter-inlet means, extensible and retractible
- water-outlet- means always extending above
“the surface of the water floating the dock and

means for exhausting the water theretrom,
substantially as described.
22.-In a floating dry-dock, water-inlet

means, extensible and retractible water-out-

let means, air-inlet means and means for con-

trolling the introduction of air, substantially

as described.

23. In a floating dry
medns, extensible and retractible water-out-
let i:neans,- air-inlet means and means for con-
trolh

o4. Tn a floati

‘which consist of water-tight chambers, wa-

ter-inlet means, unrestricted water-outlet

20 means, means for supplying air under pres- |

-

-dock, water-inlet

the exhaust of air substantially as de-

ing “dry-dock the sides of

4

sure.to the various compartments and means
for controlling the expansion of the ar mn

said compartments while the dock is rising,

substantially as described. .
95, In -a floating dry-dock the sides of

which consist of water-tight chambers, pon-

toons, water-inlet means, unrestricted water-
outlet means, means for supplying air under
pressure to thé various compartments and
means for controlling the expansion of the air
in said compartments while the dock is rising
substantially as described. -

In testimony whereof I have
name in the presence of two ﬁnbscr'ging wit-
nesses. |

 WILLIAM THOMAS DONNELLY.

Witnesses: -
JouN R. Sootr,
GEORGE LISENBRAUN |

sioned my
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