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-'__'To aZZ whom 'e,t ma,y concem' .

10
~ and the object is to m‘owde an apparatus by"”-
means of Whlbh , vessel’s hull may be cleaned
- without placing the vessel in a dry dock or
hauling it out of the water, and one of the
principal objects of the uwﬂntmn is to make

15

95

- 1t possible to locate the power instrum entali-

ixed point on the deck

and to provide connections with the cleaning |

or scraping instrumentalities so. arranged

that the power is communicated to the s serap-

~ ing instrumentalities and said scraping in-
 stru ullentehtles are *noved over the smf ace of

- the hull. B S

Other ob]ects end adventages Wlll appear

20

- 30

4

B ot |
D

35
40

5

on lme

from the lei‘t of Fl

elevation taken on line 9—-—-9 of Flg 7, looking |
‘toward the right.
plan section of the mechanism fol moving the |
~ cleaning machine aleng its guides from the
- water line to the keel.
tional elevetloﬂ taken on line 11-—11 of Flg
7o 10. Fig. 121is an enlarged detail plan section.

ENKTE‘ ecmme

’ATENT @FM@E

EVANGDLO OTIDYS

OF LI”\TDSAY OKLAHOMA

APPARATUS FOR CIEANING ’I‘H_E HULLS OF VESSELS

I\Te 919 939

| A.ppheetlen nled Nevembel 1 1907 Senel N 0. 400 303

Speel 1ee,t1011 ei’ Letters Pate:et

Patented Aprll 27 1909
Renewed September 28 1908 Serial Ne 4585, 0?9

Be 1t known that 1, EVANG]]LO OTIDYS a

citizen of the United Statee residing at Lind-
say, in the county of Ga,wm State of Okla-
homa, have mven_;ed new end useful Im-
- pr ovements in ‘Apparatus for Cleaning the
- Hulls of Vessele of Whleh the follmmng 18 L3
~ specification.
This invention rela,tes te 1111pr0vemente in P

apparatus for cleaning the hulls of vessels,

ties at a convenlent

heremefter

‘The invention consmts in the eombmamon“_
and arrangement of parts set forth in the fol--
- lowing specification and pertlcmarly pomted
- out in the appended claims.

Fig.

being omitted. Fig.
elevation of a pmtlon of the stern of the ves-

sel showing the manner of joining the two
‘Fig. 5is an enlar ged end eleva-
tion of one of the movable pLEL tes thh car-

Flg 6 is an en- |
larged end elevauwn of one of the stationary.

side cables. -

ries a pair.of sheave wheels.

plates ‘which carries four sheave wheels.
Fig. 7 is an- enlarged detail elevation of the |
cleaning m echme with the cap plates re- |
18, a,n end elevation viewed |
9 is a sectional

moved. - Fig.
"Fig.

Fl 10 18"

“Hig.

__-'

11 is a detail sec-.

| Fig.

Fig.2 |

318 an |

to ee,eh other.

contact with the hull of the vessel.

Fig. 13

18 4 seetmnal elevetlon taken on line 13—13
of Fig.
--deveIODn ent of the cleaning machine and its
gmdee pa,rtly broken away to save space.
_ 15 1s a detail seetlonel elevetlon of one -
| of the brakes. |

“Fig. 14 is an underneath plan

In the drewmge 20 is the hull of a vessel

‘having a stem 21, a stern 22, and a deck 23.
Two flex iible: members 24, 24 preferably steel
wire cables are located on opposite sides,
_respectively, of the hull 20 and are pro vided
-on -their forward ends with hooks 2
~which are hooked into a plate 26 which may. .
‘be secured to the stem 21 by means of set

screws or other suitable fastening devices.
The members 24 are connected together at
the stern 22 by means of a clamp plate 27 by
‘means of which said members are secured in
~such a manner as to be adjustable in relation
"Two turn buckles 28, 28 are -

[ arranged to tlghten the members 24, 24,

25, 25

‘Supporting ropes 30 may be

A eleemﬁﬁ meehme 31 1S supported on a

: emble member 32 which consists of two
‘guide ropes 33, 33 preferably steel wire cables
_ .eonneebed to two. triangular frames 34, 34,
| said frames being connected by meane of
4 is an enlar ged detail

springs 35, 35 to two flexible wire ropes

tlme to time.

" The ropes 36, 36 pees palt Wa,y eround
| f_-shea ve wheels 40 40 journaled on the plates

37,. 37, respeetwely sald ropes extending

enla,rged. '_‘-thenee lonﬂltudmall of the hull 20 and pass-
ing' part way around sheave wheels 41, 41
journaled on plates 42, 42 secured to ‘the

| cables-24, 24 by clamp

The

.elemp plate 27 is'supported by means of a
| rope 29 which is secured at one end to said
“clamp plate and at its other end may be
secured to any convenient point on the deek
of the vessel.
o | arranged at suitable intervals along the sides
In the drawings: Figure 1is a plen 0[ a | of the hull 20 to; properly support the ca,bles
 vessel showing 1y 11Tvp10ved cleenmg or|24,24.
‘scraping apparatus attached therete
is a side elevation of the same.
- enlarged detail cross sectional elevation taken
3—3 of Fig. 2, the. portions of the

vessel which are not eqsentml to my invention

plates 43, 43 in a
similar manner to which the pla,tes 38 are
‘secured to the plates 37. The ropes 36, 36

' o whereby the cleenm machine is moved into

60
-
75
75
80

&3

90

36, 36, respeetwe]y Two clamp plates 37,

37 mey be faetened to the cables 24, 24
respectively, in any suitable manner as, for
instance, by means of clamp plates 38 38
secured thereto by means of screws 39, 39, -
| whereby said plates are rigidly elemped to
the cables 24, 24 and may be loosened there-
from and moved longltudlnelly thel eof from'

95

100

of the mechamsm for t]ghtenmg the c-'uldee, | lea,dmg upweldly from the sheave Wheels:,
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41, 41 pass over sheave wheels 44, 44 jour- | may be of any type suitable for the use of

naled on the plates 42, 42, respectively, and
thence one of said ropes passes to a tighten-
g mechanism 45, while the other of said
ropes 1s secured to a fixed point as, for in-

stance, a cleat 46.

L will now proceed to describe the tightener
mechanism shown in detail in Figs. 12 and
13.  While the side of the vessel shown in

Hig. 2 known as the starboard side is being

cleaned the rope 36 of the starboard side i |

connected to a sprocket chain 47 which
passes part way around a grooved wheel 48,
part way around a sprocket wheel 49, and

part way around a second grooved wheel 50

and thence the free end of said chain may be
colled up on the deck 23. The sprocket
wheel 49 1s fast to a shaft 51 journaled in
suitable bearings in frames 52, 52 there bemg
o gear 53 also fast to said shaft and meshing
mto a pinion 54 fast to a shaft 55 journaled

~1m suitable bearings in the frames 52, 52.

30

39

40

45

The shaft 55 may, if desired, be connected
to a suitable source of power or it may have
secured theretc a crank 56 by means of
which said shaft may be rotated, whereby ro-
tary motion 1s communicated to the sprocket,
wheel 49 and the chain 47 is moved in the
direction of its length and thus the rope
36 of the starboard side is stretched taut
and the spring 35 is subjected to a tension s

that the cleaning machine 31 is moved into
contact with the hull 20. When the spring
35 1s thus placed under tension, said tension
is maintained by means of a double-acting
pawl 57 which is adapted to engage the teeth

of the gear 53 and thus lock said gear against

rotation, whereby movement of the chain 47
in the direction of its length is prevented and

the cleaning machine 31 is maintained in

proper working contact with the hull 20.
I'will now proceed to describe the details of
construction of the cleaning machine 31
shown in detail in Figs. 7, 8§ and 9. The
cleaning machine 31 has a frame made up of
2 plurﬁity of sections comiprising a central

- section 58 and a plurality of other sections
- 59, each of said sections being pivotally con-

o0

09

nected to the section next adjacent thereto,

whereby said frame is made flexible to con-

form to the curvature of the hull 20 of the

vessel. The section 58 and the sections 59
are provided with wheels 60 journaled on op-

posite ends thereof and arranged to roll in

contact with the surface of the hull 20, there

“being a plurality of guide rolls or sheaves 61

~Journaled on said sections against which the

60

65

“ets 62 constituting bearings for the

Brack-
shafts of
the wheels 60 and guide rolls 61 are arranged
to prevent the guide ropes 33 from moving

guide ropes 33 are arranged to bear.

~out of operative relation with the girooves of
said guide rolls.

On the sections 59 are
mounted a plurality of series of niotors 63 all

identical in construction. The motors 63

| fluia to operate them such as comnpressed air,

steam, or water under pressure. In prac-
tice, 1 preier to employ compressed air

~motors of the multiple-cylinder type which

are commonly used for drilling and rearsing
and such work and which are well known to
those skilled in 1iechanical arts.  The power
shaits 64 of the motors 63 are slidably ar-
ranged 1n their respective sections 59 so as
to be freely movable in the direction of their
length, there being springs 65 surreunding
sa1d shafts, respectively, and interposed he-

- tween cap plates 66 fast to the section 3¢

and nuts 67 having screw-threaded engage-
ment with said shafts [ast to the shalts 64,
whereby said springs are adapted to press
rotary brushes 68 fast to said shalts against
the surface of the hull 20. The hrushes 68
which are shown in the drawings are werely

typical representations of the hiushes or

scrapers wiich I employ and I do not linit
myself to the specific device shown.

By reference to Figs. 8 and 9, it will he seen
that the brushes 68 extend heyond the pe-
ripheries of the wheels 60 and it will Lo
understood that when the cleaning machine
31 1s pressed against the side of the hull 20,
as herembefore described, the springs 64

- yield until the peripheries of said wheels

coine into contact with the surface of said
hull, and it will be seen that by reason ol the
fact that said brushes are thus resiliently
mounted they conform to the various curvi-
tures ol said hull. The niotors 63 are con-
nected by supply pipes 69 to a supply cliam-

er 70 mounted on the section 58, sald sup-
ply chamber being connected by a iiain sup-
ply pipe 71 to a tank 72 adapted to contain
water, air or stean: under pressure.  The sup-
ply pipes 69 and 71 are, of course, flexible so
that the cleaning machine 31 n:ay be easily
moved from place to place on the hull 20
and so that said machine may conlors to the
curvature oi said hull.

I will now proceed to describe the instiu-
mentaiities for moving the cleaning nachine
31 longitudinally of the guide ropes 33.  On
the plates 37 adjacent to the sheave wheels
40 are located sheave wheels 73, while on the
plates 42 adjacent to the sheave wheels 41
are mounted sheave wheels 74 and adjacent
to the sheave wheels 44 arc mounted sheave
wheels 75. To the opposite ends of the
cleaning machine 31 are fast ropes 76, 76
which pass upwardly part way around the
sheave wheels 73, thence longitudinaily of
the hull 20, part way around the sheave

| wheels 74, and thence upwardly and part

way around the sheave wheels 75. The free
ends ol the ropes 76, 76 are connected (o
sprocket chains 77, 77, respéctively, which
pass part way around sprocket wheels 78, 78,
sprocket wheels 79, 79, and sprocket wheels

| 80, 80. The sprocket wheels 79 are looscl y

7()
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“either direction. A ¢

mounted ‘on a shaft 81 journaled in suitable

‘bearings in a frame 82, while the sprocket
wheels 78 are fast to shafts 83, 83, respec- |
t1vely, said shafts being journaled in suitable
bearings in the frames 82 82 and in like man- |
ner the sprocket wheels 80, 80 are fast to
shaits 84, 84, respectively, journaled in suit-
~able bearings in said frames.

 Grears 85, 85 fast to the shafts 84, 84 fast to
the sprocket wheels 79, 79, respectively, and
‘the gears 86, 86 mesh mto gears 87, 87 fast to |
the shafts 83, 83, respectively. - Brake drums-

are surrounded by brake bands 89 connected

in any usual or desired manner to brake le-
vers 90, 90, respectively. = The shaft 81 may

be connected to any suitable source of power

‘as, for instance, a motor 91 of the reversible
type, whereby said shaft may be rotated in-
cluteh sleeve 92 slidably |
mounted on the shaft 81 is provided on its
opposite ends with clutch teeth 93 which are.:
~adapted to engage corresponding teeth 94,
- 94 7ormed on the hubs of the gears 86, 86, ve-
spectively. A collar 95 located in an annu-
lar groove 96 m the sleeve 92 is pivotally con-
nected to a clutch lever 97, said lever being

pivoted at 98. When the clute _"_leévei"';&lla

 cluteh sleeve are in the position shown in

30

39

10

55

60

(1

Fig. 10 and the shaft 81 is rotated clockwise
- (Fig. 11) the rope 76 of the port side is hauled |
by the mechanism and the cleaning machine
31 1s moved thereby from the position shown
m Fig. 2 toward the keel and when the clutch |
sleeve 92 1s moved into engagement with the
cluteh 94 of the opposite side and the shaft

81 is rotated clockwise (Fig. 11) the rope 76

of the starboard side is hauled and the ¢lean-

£

chine brings up against the keel.

" Having thus specifically described the ap-
paratus, I will now proceed to describe its
~ general operation.. Assuming the parts to
‘be 1 positions shown in Figs. 1 and 2 with |
the upper end of the cleaning machine 31 at
or near the water line, the rope 76 of the port
sideishauled inbound by the mechanismhere-
- Inbefore described and shown in Figs. 10and
- 11 and in order to prevent the rope 76 on the
- starboard side from paying out too fast the
operator moves the brake lever 90 to apply
the brake band 89 which is operatively con-

1. In combination with a vessel’s hull, two
‘devices located on opposite sides, respec-
tively, of said hull, a flexible member extend-
sing transversely of said hull therebeneath
and connected to said devices, two other
devices located on opposite sides, respec-
‘tively, of said hull, said flexible member ex-
| tending from said first-named devices longi-

tudinally of said hull and connected to said
‘two other members, a cieaning device sup-
ported on the transverse portion of said
flexible member, and means connected to the
dree ends of said flexible member, whereby
| the same may be subjected to tension- and
whereby said c¢leaning device may be moved
| into contact with said hull. o

| nected to the rope 76 of the starboard side.
‘While the machine 31 is being drawn down-
wardly teward the keel the cleaning brushes
68 are rotated by their respective motors 63
-and the barnacles and marine growth are
| thus removed from the surface of the hull 20.
“When the machine 31 has reached the keel
| the clamp plates 38, 38 are loosened and
‘moved toward the bow or stern of the vessel
a distance substantially equal to the width
of the cleaning machine 31. During such
383, t1 _ ums | movement 1t 1s, of course, necessary to
88, 88 fast to the shafts 83, 83, respectively, | slacken the ropes 36 and atter the apparatus
| has been moved to its new position the
plates 37 are once more secured to the eables
24, the rope 36 of the port side is made fast
‘to 1ts cleat 46 and the rope 36 of the star-
‘board side 1s tightened, as hereinbefore de-

seribed, -

- The rope 76 of the starboard side is then
hauled inboard and the cleaning machine 31
118 drawn from the keel toward the water line
‘and so on the apparatus is moved longitudi-
nally of the vessel and the cleaning machine
1s moved to and fro from the water line to the
| keel thus cleaning practically the entire
“wetted area of the vessel’s hull.
‘desired to clean the port side of the vessel the
| ropes 36, 36 are slackened thus permitting
-the guide ropes 33, 33 to drop some distance
‘beiow the keel and the cleaning msachine 31
18 then drawn from the starboard side across
the keel to the port side and the opsration of
| cleaning the port side is, of course, similar to
that deseribed in connection with the star-

‘board side. _ _

| Having thus described my invention, what
_ 18 naule n- | I claim and desire by Letters Patent to se-
ing machine 31 is moved from the keel to- TR M _ He v _
ward the water line. -~ |
It will be understood that the sleeve 92
while {ree to slide on the shaft 81 is non-ro-
tatably mounted thereon in any usual or de-.
sired manner as by means of a key. In or- |
~der that the cleaning machine 31 together-
with its guide ropes 33, 33 may be moved
longitudinally of the vessel, I preferably pro-
vide four ropes 99, 99 connected to the tri-.
angular frames 34, 34.  On each of the ends
the cleaning machine 31, I provide springs -
100 arranged to strike the keel of the vessel
~and act to cushion the blow when the ma-

|-2. In combination with a vessel’s hull, two
flexible members located on opposite sides,
respectively, of said hull and extending longi-
‘tudially thereof, two plates secured to said
-members,  respectively, a flexible member
“extending transversely of said hull therebe-
‘neath and connected to said plates, two other
| plates secured to ssid first-named

Les LO 8¢ _ flexible
| members, respectively, said ‘second-named
‘| flexible member extending from said first two

7()

80

90

When 1t 1s

100
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n

made up ot a plu

sa1d huil

pl{ztes long 11;11(4111&11}7 of said hul u_afi‘_ connect-
et to said two other plates, a cleaning device
supported onthetransves bOT}OlblOHOI;A{ 1l see-
ond-named flexible mﬂmLe , and Means con-
Tlﬂ(}b »d to the free ends of said second-named

Hexible memiber, m}mem the same may be
suhiected to enﬂo )y and whe IO]W’ said cloan-
ing device may be moved into contact with

{i null. |

3. In combination with a vessel’s huli, a
flexible member exte: 1dmcr transverseiy of
said hull therebenesath, a carriage movable
long uudumlly of said member, said carriage
iralit by of flexibly Connect@d
sections, & plura. 1ty ol rotary scraping devices
mounted on said sections, respechivety, and
arranged with their axes substantis 1._}" ner-
mndmulﬁr bo said hull, and means for 1« otat-
g sald devices.

4. Tn combination with s vessel’s hull,
flexible member extending transversely of
therebe !16‘11;11; 8 carriage
ally of sai 10111L9L <2id ¢

-

longitudin carriage

made up of a Dhﬂ"&ht’}?’” ot ﬂeublv connectad

i)

e T

- fluid pressure motors

30

L
it

41)

45

It

-
) OF

60

69

nay UL« moved ti anwuquy Of

- gutaed therel
'f' T COni 1ected to L;;{le'cmmmg device o
1ng for a portion of its length t

sections, a nlurahty of rotary scraping i
VICEes mou_nteu On Sald 8 ctzoqg leqpﬁﬁtl Vely,
and arranged with their aXES "'ub&;mntihallw
pmpﬂndmulm‘ to said hull, and a pluraiity of

connected 10 sc:g.fd (le-

Th,,eb,, respectively. | ,
5. In combination with a vessel’s huli, a
flexible membm* extendin 1

¢ longitudinally of
said hwull;, a piate fast to said member, 2

sheave wﬂel mounted om S8, 1d plate, a .:,ucmm
plate fast to said 11’10111 Jer, & bQGOh{l sheave

wheel mounted on said second plate, a fiexi-
ble member extending tra mveﬁel of seid

hulf therebeneath
said firs &:@ Wheel
nally ot

passing part way around
thence f‘it(}‘?dll"iﬂ jongrtudi-
2id hull and DASSING D art way

around said second sheave wheel, a cleaning

device supported on the transverse portion
of said flexible m mbﬂr; a third sheave w hem_
mounteda on sald frst Diatﬂ, a fourth sheave
Whee;.mouﬂt d on sald second plate, a flexi-
ble member rfasgt to said (le 11191 device and
;)élqu:ia--i:;t way around said third wheel,
thence extending longitudinally of said hull
and passing pat vt way around said Fourth
wheel, and means connected to the free end
of f;sa,}_d third member, vrhc,lebv sald device
aaid hull.

6. in combination with a vessel’s hull, a
lexible member extending for a porlloﬂ of
1ts ienﬂth tra 1c-“u:1sm«,, 01 50 aid hull there-

L;eneqt h and for a portion of its length longi-

“"}"

-h'

_ tudmally of said hwull, the transverse p@rtmh

of said member constitu ting a guide, a clean-
ng device arranged to move 301‘F1b11L:11 ally
ot said trans 1sverse POrtion aid a a;r)t ed to be
7,oand & second flexible (e
tend-
‘ansverse 11 o
sald hull and for a portion of its le ength longi-
tudinally of said hull. -

movable |

FIErEr S m AT .S W T TTEET e ar a—

o ' 919,930

' combination thh 9, ‘vessels hull

fie: »;11::1 nu‘*mLel extending for a portion 01
its length transversely of said hull there-
heneath and for & por ‘{mn of 1ts length longi-
tudinally of said hull, the transverse portion
of said member cot ﬁ{.itLLil}g a guide a clean-
g device arranged to move longitudinally
of said transverse portion o ,nd :mtq)tod to be
ouded thereby, o sceond flexible member
connected to said eleaning device extending
ror & portion of its lenglh transversely of said

WO R
F-.—ﬁ"
=
M-
] £
o,

34
d for 2 ortion of 1ts length longitudi-
11;11 of said huil, and means “connected o
E:,Elld second “mnﬂ)m whereby said cleaning
device may be mov od longitudinally of said
transverse portmn
3. in combination with 2 vesqo]’s hull,
ile member extendmg for a portion ol
1@116111 tr“namhf‘]\* of bﬂl(l hull there-
bﬂnemu and for a portion oi its length longi-
tudinally of said hu]l the transverse ]}(_)li;](_)]l_
of sa1d me;nl or mnmltmmg a guide, a clean-
mg device arranged to move longitudinally
of said transverse portion and adapted to he
guided th Gl‘("l)}?; a sceond fiexible member
connectad to ; aid cleanmng device extending
tor a portion of 1ts length s nsversely of satd
hull an ]_ ro1 a portion of its length longitudi-
nally of said mH means connected to said
second memper whereby said cleaning de-
vice may be moved longitudinally of said
‘t‘*‘aabv rse portion, and means eonnected to
aid 1irs Lmﬂmhﬂ;, Tx‘h{‘ldﬂf the same may be
11}10 ted to a tension and whaereby said
{_J].Qu.-ﬂ-llg device may be moved mto contact,
W “‘h sard nudl.
In combination with o vessel’s hull,
HL member extending for a ]_.;mt-mn OF
enoth Lifhl‘-ﬁ.”"l'“(‘pf of «ard hull there-
and for a portion of 1ts length longi-
sard hull, the transverse pmtlon
Jer Cons iw:LII]i; A euide, a clean-
wranged to move ltmvtiwlm afly
ransverse portion ana adapted to be
gmd{{i Ll ele-i:}_j.r: 2 ﬂm]l)le maember
conunected to saxd cleaning o device extending
for 2 ]}01_*{%1 of its I¢ neth transversely of said
portion of its length longitudi-

:ﬂ e

(
L
111

E\(l r*-.1 3

vl

’mﬂ and oy &
HV of said hwull, and means conneeted Lo

m rst member an--l,fm;tb}r the same may be
sub]octcd to a wmi{m and wherehy said
cleaning deviee may be moved mto contact
with afud huil.

10. in combination with a vessel’s hull,
Vo m-l eys located on one aido of said hull, 2
e menber c;“wtomimﬂ* for a portion of s
'i;h transvel *«eh of said Tl therebeneath,
Part way ai au;mr: G H:M{lpul]("w and thence

tudinally of said hull, the transverse
1301{1011 of sa1d member constituting a guide,

a cleaning device arranged to move _h_mgl-
tudinally of said transverse portion and
adapted to be guided thereby, and a second

- 1

L

-110::11)1@ .Lnﬂnbm connected to said cleaning

device extending for a portion of its lenﬂ*t]

70
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~transversely of serd hull pelt Wey eround the

B ouided thereby

15
- said hull and for a poruen of their lengths
longitudinally of said hull Upon 0p“’}031te__

- 29

S |

thereby, two

B :'.5',-;-._‘919,_,'939‘:3'i o S >

other of said pul]eys f:md thence longltudl-_
nally of said hull.

11 In combmetlon W 1th a Veesel’

ry

connected to
for a, portmn of their leng ths tr ansversely of

sides, respectively, thereof.

12. In combmetmn Wlth 2 vessel’s 111.111 a
exible member extending for a portion of its |
length transversely of seld hull therebeneath
and two portions thereof extendmg longitu-

dinally of said hull on opposite sides, respec-

tively, thereof, the transverse portmn of said
member constltutmg a guide, a cleaning de-

vice arranged to move lengltudmelly of said |
transverse pertlon and adapted to be guided
exible members connected to
said cleaning device extending for a portion |
~of their lengths transversely of said hull and
for a portion of their lengths longitudinally

H

of said hull upon oppomte sides, respectively,

~thereof, and’ means cormeeted to said ﬁrst

b
L

- member whereby the same may be sub-
35 jected to a tensm:e. and-whereby said cleaning |
device mey be meved mto coritect Wlth sald \

'huH

40

. In combmetlon Wl‘th a vessel’s hull a
o ﬂemble member extendmg for a portion of its

length transversely of said hull therebeneath
and two portions. thereof extending longitu-

dinally of said hull on opposite sides, respec- |

| twely, thereof, the transverse portlon of said

45

50

member eonstwutmg a guide, a cleaning de-
vice arranged to move longltudmelly of seldf
transverse portion and adapted to be guided
~ thereby, two {i exible members e*rterldmg for
~aportion of their lengths transversely of said
~ hull and for a portion of their lengths longi--
tudinally of said hull upon opposite sides, re-

- spectively, thereof, and means. connected to

55

60

said secoed—-nemed members, whereby said |
~ cleaning device may be moved 10ng1tudmelly"

of said transverse portion. .
14. In combination with' a vessel’

ouided thereby

hull e,f_
exible member extending for a portlen of
its length ti ansversely: of said- hull there-
beneeth and two. per‘tlons thereof extending |
. 101101Ludmeﬂy of said hull on opposite sides,
o respectwely thereof, the transverse pertronr |
of said member conetltutmg a guide, a clean- |
ing device arranged to move lengltudmellyf
of said transverse portion and adapted to be |
‘and two flexible members.
eerd e1ea,11m9 device extending

hull a
flexible member extending for a portion of its |
length trensvereely ot sa,ld hull therebeneath -
and two portions of its length extending lon-
oitudinally of said hull on opposme sides, re- -
spectively, thereof, the transverse por tion of
sald member constltutmg a guide, a cleaning
device urrenged to. move lengltudmelly of -
said transverse portion and adapted to be
two flexible members con-

:- .

_'_'S&ld trensveree portion, and means connect-
‘ed to said first-named member whereby the
‘same may be subjected to a tension and

whereby said cleaning device may be moved

-_ mte contact with said hull.

15. In- eembmetlen with a vessel’s

lexible member eX-~
portlon of its length trans-

- member eonstrtutmg a guide, a cleaning de-
_vice arranged to move longltudmelly of said
transverse portion and adapted to be guided
thereby, two other pulleys located on oppo-
site sides, Tespectively, of said hull, and two
flexible members connected to said cleaning
device extending part way around said sec-
ond-named pulleys, respectively, and thenee
_-Ionﬂltudmeﬂy of said hull. '

16. In combination with a Vessel’s hall,
two pulleys located on opposite sides, respec-

tively, of said hull, a flexible member ex-

tending for a pertlen of its length trans-
versely of said hull therebeneath, part way
around said pulleys and thence longitudi-

| nally of said hull upon opposite sides, respec-
tively, thereof, the transverse portmn of said
| member censtltutmg a guide, a cleaning de-
vice arranged to move longltudmeﬂy of said
transverse portion and adapted to be guided

‘thereby, two other pulleys Tocated on oppo-
site sides, respectively, of said hull, two .

flexible members connected to said cleenmﬂ'_'
| device extending part way around said sec-
ond-named pulleys, respectively, and thence

1 Onmtudm&]l}f of said hull, means connected

to said. second-—nemed members whereby

said cleaning device may be moved longitu- .

i dinally of said transverse portion, and means

‘connected- to said first - named member,

'.ﬁ Whei eby the same may be subjected to a tepu

| sion and wheleby said cleaning device may
‘be moved into contact with said hull.

hu 1l

17. In combination with a vessel's

| two cables secured to-said hull on oppos.lte
sides, respectively, thereof, two pulleys sup-
por ted on said cables, respectlvely, a flexible
‘member exteading for a portion of its length
‘transversely of said hull therebeneath part
way around said pulleys and thence longi-
tudinally of said hull upon opposite sides,

reepeetweljr thereof, the transverse portlon

of said member eonetltutmg a guide, a
eleemng device arranged to move 1011g1tud1—

nally of said transverse portion and adapted

hull,
'two pulleys located on opposite sides, respec-
‘tively, of said hull, a
| tending for s

a portlon of thelr lengths tr ansversely of sald
“hull and for a portion of their lengths longi-
1 tudinally of said hull on opposite sides, re-
spectively, thereof, means connected to said
second-named members whereby said clean-

70
ing device may be moved longitudinally of

5

&0
versely of said hull therebeneath, part way
around said pulleys and thence longitudi-
| nally of said hull upon opposite sides, respec-
‘tively, thereof, the transverse portmn of said

85
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cated on opposite sides, respectively, of said

hull; and two flexible members connected to

sald cleaning device extending part way
around said second-named pulleys, respec-
tively, and thence longitudinally of said hull.

18. In combination with a vessel’s hull, a

flexible member extending for a portion of its

length transversely of said hull therebeneath
and for a portion of its length longitudinally
of said hull, the transverse portion of said

member constituting a guide, a cleaning de-

vice arranged to move longitudinally of said
transverse portion and adapted to be guided
thereby, a second flexible inember connected
to said cleaning device extending for a por-
tion of 1ts length transversely of said hull and
for a portion of its length longitudinally of
said hull, means connected to said first mem-
ber, whereby the same may be subjected to
a tension and whereby said device may be
moved into contact with said hull, and a
spring interposed between said means and
said device. _' S

19. In combination with a vessel’s hull, a
pair of substantially parallel flexible mem-

bers extending transversely of said hull

therebeneath, two frames to which opposite
ends of said members are connected, said
frames being disposed on opposite sides, re-
spectively, of said hull, a cleaning device
arranged to move longitudinally of said

~members and adapted to be guided thereby,

a second pair of flexible members connected
to said frames, respectively, said second
members extending for a portion of their
lengths transversely of said hull and for a
portion of their lengths longitudinally of said
hull; and a third member connected to said
cleaning device extending for a portion of its
length transversely of said hull and for a por-

* tion of its length longitudinally of said hull.

45

20. In combination with a vessel’s hull, a

flexible member extending transversely of

said hull therebeneath and having one fixed
end, a cleaning device arranged to move lon-

— TR E— S LEm N

919,939

oitudinally of sald member and adapted to

' be gurded thereby, a rotatable drum to which

sald member is connected and by means of
which sald device may be moved into con-
tact with said hull, means to lock said drum
against rotation, a spring connected to said
member and mterposed between said drum
and sald fixed end, and a second flexible
member connected to said cleaning device,

- whereby the same may be moved longitudi-

nally of said first member.
21. In combmation with a vessel’s hull, a

flexible member extending transversely of

sald hull therebeneath, a cleaning device ar-
ranged to move longitudinally: of said nen-
ber and adapted to be guided thereby, a see-
ond flexible member connected to said clean-
ing device, whereby the same niay he moved
longitudinally ol said first member, a {hird

ilexible member connected to said cleaning

device, and a frictional tensional device act-
ing on sald third member.

22. In combmation with a vessel’s hull, a
carrtage comprising a plurality of flexib!y
connected sections, a plurality ol rotary
cleaning devices mounted on said scetions,
respectively, with their axes substantially
perpendicular to said hull, and means for
rotating said devices.

23. In combmation with a vessel's hull, a
carriage comprising a plurality of {lexibly
connected sections, a plurality of rotary
cleaning devices mounted on said sections,
respectively, arranged with their axes sub-
stantially perpendicular to said hull, and a
plurality of fluid pressure niotors connected
to sald devices, respectively.

In testirnony whereol 1 have hereunto set
my hand in presence ol two subscribing wit-
nesses.

KVANGELO OTIDYS.
Vifitn@sses: |
Warrer L. Prerce,
Lours A. JONES.
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