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To all whom it TNAY CONCEFIL:

- Beitknown that we, Epgar H. UPHAM a,nd'
HucH

OSBORNE, citizens of the United States,
residing at Orleans, in the county of Barn-

stable and State of Massachusetts, have in-

vented a new and useful Impr ovement in Ma-

chines for Cleaning the Hulls of Vessels, of _

which the follomnﬂ' 18 a speciiication.
Theinvention 1ela,te's to machines of a class
particularly adapted for use in cleaning the
hulls of vessels.
The objectisto produce apparatus by which

the removal of all accumulation of foreign
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from the rear.

substances from the hull, and especially the
bottom, of steel and iron vessels may be ef-
focted with economy and in a ready and con-
venlent manner and without necessitating
beachingor docking the vessels, and, furtherj
to provide means for controlling the machine,
so as to direct and cause it to operate upon
any point of the hull of a vessel, thereby
keeping the entire surface free and clear of
all adhering particles and enabling a maxi-
mum speed to be maintained alt a minimum
consumption of fuel.

Yith these objects in view the invention
consists 1n an improved construction and cer-
tain novel combinations and arrangements of
parts, which will be hereinafter desenbed and
claimed. |

In the accompanying drawings, f01m111ﬂ*
part of this specification, in which similar let-
ters of reference indicate corresponding parts

“in the several views, Figure 1 is a view in plan

of one embodiment of the invention, with the
top or cover of the casing removed. Fig. 2
is a view in elevation of the same, 100]{11:1-:-
Fig. 3 is a detail view in sec-
tion of a valve. Fig. 4 is a plan view of one
of the brushes. Fig. 5 is a view in plan of
a modified arrangement of the brushes and
driving-gearing, the top or cover of the cas-

ing being removed. Fig. 6is a viewin eleva-

tion of the same. Figs. 7 and 8 are views in
diagram, showing the brushes in action upon
curved p01t10ns of the hull. Figs. 9 and 10

are views in elevation, showmﬂ' the machine

in. operation at the stern and &mldshlps
In the drawings, A designates a water-tight

ox of any suitable size and shape, butis pref—

erably triangular, as shown in ¥ig. 1. This

box is divided into two compartments by a

houzontally-am anged partition a, the upper
‘compartment bemn‘ designed to contain and
support the dI‘lVlIl“‘ mechanlsm and the lower
smaller one Serving as a water-ballast tank.
At each corner of the frame a vertically-dis-
posed shaft o' is rotatably mounted, with one

end thereof projecting through a water-tight

box in the cover a?, and has loosely mounted
thereon a circular brush or seraper ¢’. These
brushes are each provided with a collar or
sleeve a*, which encirclestheshaft and isyield-

ingly held at the outer end of the shaft under

the action of aspiral spring ¢®>. Attheopposite
end,within the upper compartment, the shatts
have keyed thereto bevel-gears a°, which are
connected to rotate together by the terminal

engaging pinions ¢’ of the angularly-disposed
shafts a° a’,
Power from an electric or other motor a' is

intermeshing with the gears «’.

transmitted to the shaft through sprocket-
wheels a!! ¢'* and an endless chain a®.

B designates a second and smaller electric
or other motor, which is geared to operate a
balanced valve b and admit water to the tank
b, a spring b° being employed to close the
valve when the circuit is broken.

C designates asimilar motor,whichis geared
to 0pemte a pump c and exhaust the elldmber
or compartment, thus lightening the machine
and thereby causing fhe m_achme to rise.

These motors are eaeh wired on aseparate cir-

cuit by being connected in multiple branches
from the S]llp s source of electrical supply,
the wires serving as leads being formed into
a single cable, which is callled through a
Water-tight 'qu In the wall of the motor—eham-
ber and extends to the deck of the wvessel,
where the currents are separately controlled
by suitable switches.

The machine when used i1s held in proper

position at any desired point by means of at-

tached chains, which lead up on each side of
the ship and are secured on deck. To pre-
vent the brushes from bearing too forcibly
upon the hull of the vessel, the “machine may
be provided with rollers, or the buoyancy may
be so adjusted.

The modification illustrated consists in the
substitution of reciprocating for the rotary
brushes and the necessary gearing,

D represents a motor, from which power is

| ‘ .
| transmitted through worm-gearing d to a
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“brushes yieldingly pr
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shaft (?, carrying at its ends bevel-gears ’.

These gears mesh with similar gears d* upon

vertical shafts ’, to the upper ends of which
are keyed crank-arms (®. Sliding in boxes in
the sides of the casing are shafts d’, the ends
of which project and have pivoted thereon
brush-carrying frames ®. The rotary move-
mentof these frames is limited by stop-pins
d”, working in slots d' of the sleeves of the
frame.
the shafts through connecting rods or links
', which are interposed between the shafts
and the crank-arms. Upon each frame three
or more brushes d'* are spring-seated and held
between pivoted links d'® so as to yield readily
against the action of the springs and adapt
themselves to the curvature of the hull of the
vessel. T'his action may be facilitated by
the use of springs which would encirele the
sliding shafts and be inclosed by the sleeves
of the frames.

The operation is as follows: The machine
1s lowered from the deck by chains over the
bow of the vessel, so that one chain lies on
each side of the hull. Water is then admit-
ted to the chamber of the box or casing by
closing the circuit through the valve-opening
motor, and upon the buoyancy of themachine
being overcome it sinks to the keel of the
ship, where it is held by the chains. T'he
circult 1s then closed through the pump-mo-
tor, and as the machine is 1*eheved of its wa-
ter-ballast 1t rises under the ship, with the
essed against the side
thereof. Omn closing the circuit through the
brush-motor the scrapers are set in motion
and the machine is then gradually hauled to
the surface, after which it is moved aft a
short distance, sunk to the keel, floated under
the bottom, and manipulated as above de-
scribed, and so on until the entire hull has
been operated upon. DBeing held by the

chains, the buoyancy of the machine serves
to press the brushes firmly against the side
of the ship, and thereby operates effectually

Reciprocatory motion 18 imparted to

549,340

in removing all adhering deposit of foreign
substance.

It will be understood that we do not wish
to confine ourselves to the particular con-
struction or arrangement of parts set forth
as many changes may be made without de-
parting from the oeneral principle involved.

Iaving thus Iullv deseribed our Invention,
what we eldlm as New 18—

1. In a machine of the class described, a
casing having
series of water-tight compartments, exteri-
orly mounted brushes or scrapers operatively
connected with the motor and means for va-
rying the buoyaney of the casing.

2. A machine of the class described, com-
prising a water-tight casing provided with a
plurality of non - communicating compart-
ments and a series of electrically driven

serapers or brushes and means for partially

or wholly filling and exhausting one or more
of the compartments, for the purpose set
forth.

3. A machine of the class described, com-
prising a water-tight casing having compart-
ments, means for opening one or more of the
compartments for the entrance of water, an
exhaust pump controlling devices and a se-

| ries of electrically driven brushes, for the pur-

posc set forth.
4. A machine of the class described, com-

prising a water-tight casing having compart-

ments, secrapers or brushes, inclosed mechan-
ism for operating the scrapers and brushes,
and means for varying the buoyancy of the
casing, for the purpose set forth.

In testimony whereof we have hereunto af-
fixed our signatures in the presence of two
subseribing witnesses.

EDGAR . UPIIAM.
HUGII OSBORNE.

Witnesses:
GEO. K. MAYO,
H. M. PERCIVAL.

a motor inclosed in one of a
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