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Apphoatwn ﬁled October 12, 1895. Serml Nu. 565, 502. (No model.)

To all whom it may conceri: |
Be it known that I, PATRICK REILLY :;wltl-
zen of the United. States residing at Phlla-

‘delphia, in the county. of P_hlhdelphl_a and
State of Pennsylvania, have invented a new
- and useful Apparatus for Cleaning Ships’

Bottoms, of Wthh the followmﬂ* 18 a Spee1ﬁ-_-

~cation.

15

This mventlon 101@1363 to an 1mp1 ovement--
in apparatus for cleaning ships’ bottoms; and
- the object thereof is to provide a simple and

efficient device of the character referred to

~which may. be 16&(111}7 carried on S]llpbﬂalﬂdl_.
- and

easily brought into use when required,

and adapted to be used either w hile the %1111:)

- is afloat or in dry-dock.

T’he main object of the plec,ent mventmn 1S
“to provide such an apparatus with a

- frame, whereby the same may accommodate
20

itself perfectlv to the bilge and curvature of
the ship’s hull beneath 1311e load water-line. .
- A further object of the invention is to pro-

vide in connection with such frame a series
of cleaning-brushes mounted upon endless

T

cuide-pins and capable of traveling trans-

versely beneath the hull from the 103(:1 water-.
line to the keel, or vice versa.

- The mventwn also has for its ob]éet to p1 0-

_30_

- vide a novel gripping device attached to the
eleaniHW-£1ame and adapted to be operated } 1
~ from &bove the surface of the water, so as to

~ erip the keel as in a vise, thus seemmﬂ' the

35

‘paratus for cleaning ships’ bottoms, embody-
ing certain novel ie&tul es and detaﬂs of: con-

40

increased ef

lower end of the eleannw-—fmme 110*1dly to
sald keel.

The invention consists in an 1mploved ap-

str uetlon and arran ogement of parts, whereby
iciency is attained, as hereln&ftel

~fully described, illustrated in the dr awings,

—and finally embodied in the claims. _
In the accompanying drawings, Fi ioure1 is

a perspective view of the tmpr Oved appamtus

constructed in accordance with the present

- 1ovention.
a ship’s hull, showmﬂ the. :;Lpphca,tmn of the
- Fig. 3 is an enlarged
~ detail perspective view of the Leel-ﬂ‘mppmﬂ'
- feature. Iig.41san enlmwed detall sectional

50

IFig. 2 I8 a Cross- seetlonal view. of

improved apparatus.

flexible .

Other objects and admntaﬂe& of the inven-
~tion will appear 1nthe course of 111e subjoined
description. |

view through a portmn of the chain of brushes.

"Fig. 5 18 a detml perspective view of one of
_the adjustable roller-frames by means of
which the appamtus may be adjusted fore
and att.

Kig. 6 is a detaal view of one of the
brushes. |
Similar numemls of 1eferenee deswnate

Loue&pondm parts in the qeveral ﬁﬁ*mes of

the drawings.
TFor the purpose of carrying out the present

6o

.111\7611131011 I employ two flexible and elastic

frames, (designated bythe numeral1l.) Rach

of said frames comprises a pair of elastic
bars 2, which are arranged in pamllehsm

and spaced in a fuall- Slzed machine in the

neighborhood of three feet apart, varying, of

course, aceording to the size of the boat upon
which the devwe is to operate. These side

bars are connected at their extremities by

transverse tie-bolts 3, which pass through
terminal eyes in the %md side bars and have

disposed around them sleeves or spacing-
tubes 4, which hold the side bars a sufficient
dlstance apart. Twoopenrectangularframes

75

are thus obtained, and these frames are con-

nected at their lower ends by a series of links
5, which pass around the eitended ends of
the adjacent tie-bolts 3 and also around two
or more transverse bolts 0, similar and ar-

8o |

ranged in parallelism to the tie-bolts 5 and

‘he

lllllllllll
|||||

.a,lso pwwded wﬂ;h sp&emﬂ-—sleeves 7 -----

inter Vals between the bolts 3 of the fmmes 1,
and each of said bolts is connected with the
bolt next adjacent to it by means of inde-
pendent links arranged one at each end.
frames and the bolts 3 and 6 while thus firmly
interconnected are capable of yielding inde-
pendently, so that they will accommodate

The

___________

Q0

themselves to and dispose themselves be-

‘neath and upon the sides of the ship’s keel
Yhen

in the manner illustrated in I'ig. 2.
adjusted into the posmon just descubed the
bolts referred to may be caused to ﬁrmly oTip

05

the keel of the vessel by means of a series of

lever-arms 8, four of such lever-arms being
shown, two upon each side of the devwe
Each of said lever-arms is formed with two
eyes or ‘bearings 9, which embrace the pro-

100

jecting extr emlty of one of the end bolts 3 of
the adjacent frame 1, and the other the corre-

&apondmg end of the 11’113(31 media,te bc-lt G I e;xtl'
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adjacent thereto. All of the lever-handles
are disposed in the same manner and at their
outer ends attached to ropes or chains 10,
which extend in opposite directions beneath

5 the hull of the boat and upward above the

surface of the water, where they may be
hauled taut by the deck-hands and made fast
to the rails. The apparatus may thus be
temporarily clamped to the hull of the boat

1o and caused to grip the keel as in a vise, so

that it will be impossible for the apparatus
to slip or move longitudinally of the keel in
either direction.

11 designates a plurality of outwardly-pro-

15 Jecting blocks, which are secured to the elas-

tic side bars of both frames by means of U-
shaped straps 12, of metal, the said straps
passing around and embracing the said frame-
bars and also embracing the blocks 11 upon

20 opposite sides thereof and being riveted or

otherwise secured thereto, as shown. These
straps 12 hold the blocks 11 firmly in place
upon the elastic bars of the frame and at
right angles thereto and form the bearings

25 for aseries of transverse rods or bolts 13, sur-

rounded by antifriction-sleeves 14, constitut-
ingrollers against which the cleaning-brushes
have their bearing. Journaled on the end
bolts or rods 13 of each frame are enlarged

3o rollers or drums 15, and upon the opposite

ends of the upper roller or drum are secured
sprocket-wheels 16. Sprocket-chains 17 pass
over these sprocket-wheels and extend down-
wardly to the lower end of the frame, where

35 they pass over the lower roller or drum, the

sald chains being guided at intermediate
points by means of the antifriction sleeves or
rollers 14 and short supplemental rollers 18,
revolubly mounted upon the inner faces of

40 the blocks 11 and upon the opposite sides of

the chains from the sleeves or rollers 14. The |
chains are thus caused to travel between anti- |
friction guiding-rollers and are thus held |

properly to their work. The pivots 19 of cer-

45 tain - links of the chain, at equal intervals
_--apart, are extended transversely across from

i

S

50 Or scouring brush 22.

one chain to the other. These extended piv-
ots are arranged in pairs and are received in
facial grooves 20 in the back 21 of a cleaning
Any number of said
brushes may be employed and the operative
faces of said brushes are preferably made to
exceed in area a half-cylinder, so that said
brushes may swing freely to accommodate

55 themselves to any unevenness in the ship’s

bottom and yet present their operative faces
thereto. Metal bristles or bass or any other
suitable material may be used in the manu-
tacture of the brushes 22. Arranged between

6o the chains and secured to the backs of the

brushes is an endless belt of rubber, as in-
dicated at 23.. This belt also passes around
the end drums or rollers and serves to hold
the brushes upon the extended pivots of the

65 chains and also assists in preserving the

proper poise of the several brushes and re-

560,646

store the same to their proper working posi-
tions.

The shaft of the upper roller or drum is
extended beyond the blocks 11, in which it
has its bearings, and is provided outside of
sald blocks with spur-gears 24, which mesh
with corresponding gear-wheels on a counter-
shatt 25, arranged above and in parallelism
to the drum-shaft. This last-named shaft 25
18 provided with a drum or pulley 26, from
which a belt may be extended to an engine of
any description arranged upon the deck of
the vessel or other convenient point. In this
manner motion may beimparted to the chain
of brushes for causing them to traverse the
ship’s bottom and clean any barnacles or other
foul matter therefrom. The opposite ends
of the upper-drum shaft are also extended
beyond the spur-gears sufficiently to receive
oppositely-disposed cranks 27, which are pref-
erably made of a size which will admit of the
employment of two men for each erank. Pro-
vision is thus made for operating the brushes
by hand-power as well as from a driven belt.

25 represents a rope or cable which attaches
to a link 29 at the bottom of the frame 1, and
extends thence upwardly outside of pulleys
50, journaled upon the outer faces of the
blocks 11, and attaches to the rail of the ves-
sel. By means of this arrangement and with
the aild of four of such ropes or cables ar-
ranged upon the opposite sides of both of the

‘elastic frames 1 the latter may be drawn in-

ward against the submerged hull of the ves-

- sel, so as to fit snugly against the same and

accommodate themselves accurately and per-
fectly to the outline and curvature of such
hull.

31 designates a pairof pivoted frames which
are mounted between laterally-projecting ears
extending in opposite directions from an op-
posite pair of blocks 11, preferably at a point
central of the vertical extent or length of each
of the elastic frames. Xach of said frames
31 1s provided at one end with an eye, and the
opposite end thereof is forked to embrace a
bearing-roller 35, which is journaled therein.
These roller-frames are so arranged that they
may be connected with ropes or cables 34, run-
ning fore and aft and attached to the eyes 32.
By drawing upon these ropes or cables the
roller - frames may be vibrated upon their
pivots in such manner as to project the roll-
ers inside of the inner faces of the elastic
frames 1, thereby permitting the apparatus
to be moved toward the bow or stern of the
vessel, as required. When these ropes are
secured at their opposite ends, they serve as
additional stays for holding the apparatus in
place.

In operation the apparatus is lowered from
the bow of the vessel, whereupon the weight
of the apparatus will carry it to a sufficient
depth, so that it may be moved longitudinally
and passed underneath the vessel to the de-
sired point. The upper ends of the elastic

75
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- frames are now made fast by means of suit-

- able stay-ropes which attach to the frames |

and to the rail of the vessel. Theropes which

connect with the keel-grip levers are now
“hauled taut, thereby causing the apparatus.
© to firmly grip the keel, as heremabove stated.
' After making these ropes fast the ropes 28

~are drawn taut and made fast to the rail of

- IO

_' path in which the brushes travel.
paratus may be readjusted in a similar man-

~the vessel, thus causing the elastic frames to

assume a curvaiture cmrespondmo to the
lines of the hull.

of brushes in motion the bar nacles_ and other
foul or foreign matter which may have accu-
mulated on Lhe hull are removed from the
The ap-

 ner to a different point and the operation re-

‘page of a leak in the vessel’s hull,
“a hole be stove in the vessel’s
the water-line, one or more thicknesses of

peated until the entire hull of the vessel be-

~ low the water-line shall have been cleaned.
20

Another valuable function of the elastic

frames of the apparatus resides in the adapt-

ability of the same for assisting in the stop-
Should

- canvas or other suitable material may be at-

'j o

 firmly against the bottom of the vessel and
o %eemely held against escape.
the water will be to press this canvas still

tached to the elastic bars of one of the frames
1, and thus be lowered beneath the surface

and brought into position to cover such hole
or lealk. meﬂ to the flexibility and elastic-
ity of such fmme the canvas will be pressed

more firmly around the leak and prevent the

inflow of water during the operation of pump-

- ing the water from the hold and making the
. proper repair of the leak from the 1n81de of

~ the vessel.
40
~ and efficient in construction and operation,

- may be manufactured in any size to suit the

The apparatus above desenbed 1S sm1ple

- particular vessel in connection with which it

45
~ecommodate itself to hulls of varying shapes.
Various changes in the form, proportion,
and minor detalls of constr llbt1011 may be re-
- sorted to without departing from the spirit
- or sacrificing any of the mdvantawes of th1s_
~ invention.

- sel’s hull,

is intended to be used, and by reason of the
elasticity of its framework will readily ac-

Having thus deseubed the 11'1?61:1131011 Wh‘tt
S clmmed as new is—-

1. In an apparatus of the cllamctel de-
sellbed, a frame comprising substantially
parallel flexible and elastic bars adapting the
frame 0 conform to the curvature of the ves-
in combination with an endless
train  of eleamnw brushes mounted in the

frame and tr m»*elm o between said flexible bars
-~ and supported at mtervals thereon,and means
~for imparting motion to
- stantially as described.

2. In an apparatus of the chmaeter de-
scribed, a flexible and elastic frame adapted
- to confmm closely to the curvature of the
L _vessel’s hull, in combm&taon Wl‘rh an endless

said br ushes, sub-

By now setting the train

Liull beneath

The action of

'Ptla,m of cleamnﬂ—brushes, and a plumhty of
guiding and supporting rollers mounted in
| the frame and arran ged at intervals through-

out the length of the same, whereby the
brushes are supported at numerous points

tlally as described. |
3. In an apparatus of the ehameter de—-

.scubed a frame comprising parallel flexible

“along the path in which they travel, substan-— o

75

bars adaptmﬂ' the frame to conform to the

curvature of thevessel’s hull,in combination
with a series of arms or block.s attached to
said flexible bars and projecting outward
therefrom, cross stay-bolts connecting s sald

arms or blocks in opposing pairs, antifriction-

sleeves surrounding said bolts and an endless

train of brushes tr avehnﬁ' between the flexi-
ble bars of the frame and beaa ing against said
sleeves being guided and suppmted thereby,

80

substantially in the manner and for the pur-

pose described.
4, In an apparatus of the character de-

seribed, a flexible frame adapted to conform

to the cross-sectional outline of the vessel’s
hull, in combination wﬂsh smtable cleaning

devices mounted on the frame, a pairof 101161— |
frames having a hinged connection with the
main frame at _points intermediate the upper
‘and lower ends of the latter and having roll-

ers adapted to bear against the hull between
the keel and the Water-lme and ropes orcables
attached to

latter may be vibrated for forcmn‘ the rollers

sald rollel-frames whereby the

Q0

Io:::r"- .
‘against the hull and moving the main frame ~

and the cleaning devices out of contact Wlth |

the hull, Substa,ntlally as described.

D. In an. apparatus of the character de— -

scribed,the combination with asuitable frame

| adapted to extend upon opposite sides of the

keel, of cleaning devices mounted in said
fmme and a ;]0111ted and folding vise or grip
a,da.pted to be adjusted into cl&mpmﬂ engage-
ment with the keel, substantially as described.

105
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6. In an apparatus of the character de-

‘seribed, a flexible frame adapted to conform

to the cross-sectional outline of the hull of

“the Vessel in combination with an endless.

train of cleamng -brushes mounted in the
frame, the shafts around which the brushes
tmvel having sprocket-wheels fast thereon,

115

endless drwe chains running around. sa,ld-

sprocket-wheels and ar ranged at each side of
the brushes, the brushes being attached to
sald chains by means of cross-r ods which con-

scribed.
- 7. In an apparatus for cleaning the hulls

of vessels, the combination with a pair of

flexible frames, of a series of links connecting
the lower ends of said frames, and a series of

‘nect the opposing chains, substantially as de- .

125

crank-arms connected to and operating said

links and causing them to bind against and
orip the keel of a vessel, substantmlly as de-
scribed.

8. In an &pp&ratm for cleaning the hulls
of vessels, the combination with an elastic

130

frame made in two similar sections, of a se-
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ries of links connecting said sections at their
lower adjacent ends, a series of transverse
bolts or rods connecting said links, and a set
of crank-armseach connected with more than
one of said bolts or rods, and having an oper-
ating rope or cable, substantially as and for
the purpose specified.

In testimony that I claim the foregoing as
my own 1 have hereto affixed my signature in
the presence of two witnesses.

PATRICK REILLY.

Witnesses:
W. C. GORMLEY, Jr.,
C. W. CROASDILL.
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