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UNITED STATES PATENT OFFICE,

WILLIAM MARTIN, OF WATERTOWN , NEW YORK.

SHIP-CLEANING DEVICE,

936,466.

Specification of Letters Patent.

Patented Get. 12, 1909.

Application filed January 5, 1907. Serial No. 351,012, i

To all whom it may concern:

Be it known that I, Wirrranm MarrIx, a
citizen of the United States, and a resident
of Watertown, county of Jefferson, and
State of New York, have invented certain
new and useful Improvements in Ship-
Cleaning Devices, of which the following
is a specification, accompanied by drawings.

This invention relates to ship cleaning
devices, more particularly to ship cleaning
devices which are adapted to be mounted
upon a pontoon, and the objects of the in-
vention are to improve the construction of
such devices, and to construct an adjustable
frame for supporting a- brush or scraper,
which is adapted to be’ continuously oper-
ated during all the movements of the frame.

Further objects of the invention will here.

‘nafter appear, and to these ends the same

consists of a device for carrying out the
above objects, embodying the features of
construction, combination of elements, and
arrangement of parts having the general
mode of operation, substantially as herein-
after fully described and claimed in this
specification and shown in the accompany-
ing drawings, in which—

Figure 1is a side elevation of the clean-
ing device with parts broken away; Fig. 2
is a rear elevation with parts broken away;
Fig. 3 is a plan view partly in section on the
line 3—3 of Fig. 2; Fig.'4 is a plan view
partly in section on the line 4—4 of Fig.
2, with parts broken away; F ig. 5 is a detail
view of the arm P with the plates O and O’
in section and with parts broken away; Fig.
6 1s an enlarged longitudinal sectional view
of the carriage and cleaner; Fig. 7 'is an
enlarged view, with parts broken away, of
the inside of the carriage; Figs. 8 and 9 ave
enlarged details of the reversing means for
operating the carriage; Fig. 10 is an en-
larged plan view of the cleaner or brush.

Referring to the drawings, the support A
Is an_overhanging portion of a pontoon, the
remainder of which is not shown in the fig-
ures. On the support A is pivoted a base
plate B by means of the post C, which passes
through a suitable bearing in the base B and
1s serewed into the support A. The upper
part of the post C is provided with a flange
D, which bears against the top of the base
plate B when the post C is screwed into
position by turning the wheel E secured at
its upper end. The base plate B is rounded

at both ends, suitably supporting at one end
two uprights ¥ and I, each of which is pro-
vided with a bearing in which the power
shaft G is journaled.”

An arm frame which consists of the two
arms H and H’ is held together by means
of the web plate J. The inner ends of the
arms H and H’ are supported upon the
power shaft G, about which the arm frame
1s free to move. To the arm H is secured the
worm wheel K, which meshes with a worm
L rotatably secured to the upright F. By
turning the wheel M secured to the worm 1.
the arm frame can be moved about the shaft
G upon which the arm frame is loosely
mounted, the worm L thereby holding the
arm frame in any desired posifion.

The guide frame which consists of the
flanged members N and N’ is held together
near the center by means of the plates O
and O’. To the plate O’ are secured the
arms P and P’ which are rotatably sup-
ported upon the shaft Q, which passes
through the outer ends of the arms H and
H’. To the arm H is secured the worm
wheel R which meshes with a worm S, one
end of which is rotatably supported upon

the arm P by means of an extension T, in’

which is journaled a shaft U provided with
a small beveled gear V, which meshes with
a corresponding beveled gear V’ on the end
of the worm S.” The other end of the worm
S is rotatably supported upon the arm P
at W. By turning the wheel X, which is
secured to the outer end of the shaft U, the
guide frame can be turned about the shaft
Q upon which the guide frame is rotatably
mounted.

The main frame is slidably mounted on
the guide frame and consists of the two
members ¢ and &', suitably held together at
the top and bottom by nleans of the cross
pieces b and 0”. On the sides of the mem-
bers ¢ and o’ are provided the racks ¢ and ¢
which preferably extend nearly the full
length of the members ¢ and ¢’. To the
arms P and P’ are secured the brackets ¢
and d’, in which is journaled the shaft e
provided with the pinions 7 and 7, which
mesh with the racks ¢ and ¢’ on the mem-
bers & and a’ of the main frame. By turn-
ing the wheel ¢ at the end of the shaft ¢
the main frame may be moved up and down
the guide frame to any desired position,
the members ¢ and o’ being guided in guides
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% and A’ at each end of the guide frame
members N and N’. Suitable rods j and j
are secured to the members N and N’ at the
top and bottom for strengthening the guide
frame.

The carriage is slidably mounted on the
main frame and consists of the plates % and
%’ suitably connected by means of the bolts /,
which pass through the corners of the plates,
the plates % and %  being held a suitable
distance apart by means of the sleeves m.
The plate % is preferably a little wider than
the distance between the two members ¢ and
@', to hold the carriage in position on the
main frame. The plate %” is provided on
each side with the brackets n and =/, in
which is journaled the shaft o, at each end
of which are secured the pinions p and p’.
Between the brackets n and #” on the shaft
0 is secured a worm wheel ¢, which meshes
with a worm 7, which is rotatably supported
on the bracket s secured to the bracket n.
The worm 7 is suitably splined to the shaft
57, through which power is applied to the
worm 7. On the rotation of the worm »
which meshes with the worm wheel ¢, the
shaft o is rotated, the pinions p and p” mesh-
ing with the racks ¢ and ¢’ respectively,
thereby moving the carriage up and down
along the main frame on the racks ¢ and ¢’

Through the center of the carriage in the
plates & and %’ is suitably journaled the
shaft ¢ by means of a sleeve bearing » which
is adapted to rotate and is held in position
between the plates % and %’ by means of an
enlarged portion o, to which is secured the
sprocket wheel w. The sleeve v is suitably
splined to the shaft ¢ by means of the spline
@, which permits the shaft to be rotated and
at the same time permits the shaft to be
moved longitudinally in relation to the
sleeve u, which is only adapted to rotate.
The inner end of the shaft ¢ is rotatably se-
cured to the pulley carriage 7, in which is
journaled the grooved wheel 2z, about which
the flexible rope or cord 10 passes. Suitable
grooved pulleys 11 and 12 are revolubly se-
cured to one end of the shafts 13 and 14, the
other ends of which are secured to the bracket
n’ on the plate 2’. One end of the rope 10
is secured to the lower part of the main
frame at 15, from which it passes upward
around the grooved pulleys 12, z and 13
about the grooved pulley 16, which is rev-
olubly secured to the top of the main frame
by means of the bracket 17. To the other
end of the rope 10 is secured the weight 18,
which keeps the rope 10 always taut, thereby
keeping the cleaner or brush 19 pressed out-
ward against the bottom of the ship by con-
tinually forcing the pulley z toward the car-
riage, the pulley carriage being moved back
and forth between the guides 20 and 21, the
inner ends of which are secured to the
plate %7, ’

936,466

The shaft ¢ is operated by an endless
sprocket chain 22, which is suitably sup-
ported in the main frame on the sprocket
wheels 23 and 24 which are each suitably
journaled to the main frame, one at each end
thereof, upon the cross pieces 25. Suitable
grooves 26 are preferably provided on the
inner sides of the members ¢ and o’ for
holding the sprocket chain 22 in position.
The sprocket chain 22 on one side of the
main frame passes around the sprocket
wheel 27 which is secured to a shaft 28 suit-
ably journaled in the plates O and O’. To
the plate O are secured the idlers 29 for
holding the sprocket chain 22 in contact
with the sprocket wheel 27 similar to the
construction shown in Fig. 7. The sprocket
chain 22 also passes around the sprocket
wheel w which 1s splined to the shaft ¢, and
is held in position on the sprocket wheel w
by means of the idlers 30 secured to the plate
%’ in the same manner as the sprocket chain
is held in position on the sprocket wheel 27
between the plates O and O’ by means of the
1dlers 29.

The sprocket chain 22, which operates the
brush 19, is driven from the power shaft G,
to which the chain is adjustably connected
in the following manner: To the power shaft
G is secured the sprocket wheel 31, which is
connected to the sprocket wheel 32 by means
of the sprocket chain 83. The sprocket wheel
392 is secured to the sleeve 34, which is rota-
tably mounted on the shaft Q. The beveled
gear 35 is also secured to the sleeve 34 and
meshes with the beveled gear 36 secured to
the end of the shaft 28.

By applying power to the shaft G the
sprocket chain 22 can be driven, thereby op-
erating the brush 19 secured to the shaft 7.
Due to the arrangement of the means above
described for operating the sprocket chain
99, it will be seen that the brush 19 can be
continuously operated during all the move-
ments of the frame into different positions
without stopping the rotation of the brush
19. The carriage is also driven from the
power shaft G, to which the means for mov-
ing the carriage up and down the main frame

is adjustably connected in the following :

manner : To thé power shaft G is secured the
sprocket wheel 40, which is connected to the
sprocket wheel 41 on the sleeve 42 by means
of the sprocket chain 43. A sprocket wheel

44 is also secured to the sleeve 42 which is 1

rotatably mounted on the shaft Q. The
sprocket wheel 44 is connected to the sprocket
wheel 45 by means of the sprocket chain 46.
The sprocket wheel 45 is secured to thesleeve

47 which is rotatably mounted on the shaft

48, which is secured at one end to the guide
frame, asshown at 51. A gear wheel 49 is se-
cured tothesleeve 47 which mesheswith a gear
50 secured to the shaft 52, which is supported
upon the bracket plate 53, as shown in Fig.
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8 and Fig. 9. The bracket plate 53 is suit-
ably secured to the arm P on the inside
thereof, suitable holes 90 being provided in
the plate P for the insertion of bolts to hold
the bracket plate 53 in position. In TFig. 5
the bracket plate is removed to show the
other parts. To the inner end of the shaft
52 is secured the beveled gear 54 which

.meshes with a beveled gear 55 on the sleeve
, 56. The sleeve 56 is splined to the splined

shaft 57 by a suitable spline 58, which ex-
tends the tull length of the shaft 57. The
sleeve 56 is rotatably supported between the
brackets 59 and 60, which hold the splined
shaft 57 in position. The lower portion of
the splined shaft 57 is splined to the worm 7,
which is rotatably secured in the bracket s,
sald worm + meshing with a worm wheel q
on the shaft o for moving the carriage up
and down along the main frame. The upper
and lower ends of the splined shaft 57 are
rotatably secured to the main frame at 61
and 62 respectively. The splined shaft 57
on being operated as above deseribed moves
the carriage along the main frame at the
same time that the brush 19 is being re-
volved. Due to the arrangement of the
means above described for operating the car-
riage and also the arrangement of the means
for operating the brush, it will be seen that
the frames can all be adjusted into different
positions, as desired, without stopping either
the rotation of the brush or the movement of
the carriage.

In order to reverse the rotation of the
splined shaft 57 a beveled gear 63 is secured
to the sleeve 56, with which the beveled gear
54 1s adapted to engage to reverse the direc-
tion of rotation of the splined shaft 57. To
permit the beveled gear 54 to engage either
the beveled gear 55 or the beveled gear 63,
the shaft 52 upon which the beveled gear 54
1s supported, 1s adapted to fit in the longi-
tudinal slet 64 in the bracket plate 53, which
is long enough to permit the shaft 52 to be
moved a sufficient distance to have the bev-
eled gear 54 mesh with either of the beveled
gears 55 or 63 respectively, as desired.

The means for moving the shaft 52 in the
slot 64 consists of the cam 65, through which
the shaft 52 passes and npon which the cam
65 is rotatably mounted. The cam 65 is pro-
vided with the concave faces 66 and 67 and
the convex face 68, which engage the idlers
69 and 70 secured io the bracket plate 53.
Secured to one end of the cam 65 is the arm
71, which upon being moved up, as shown in
Fig. 8 and Fig. 9, forces the shaft 52 down,
as the idler 69 engages the convex face 68
of the cam 65, while the idler 70 engages the
coneave face 67. The cam 65 is held in en-
gaged position by means of the dog 72 which
1s pivoted to the bracket plate 53 by means
of the screw 73. The dog 72 is held in en-

gaged position against the concave portion

8

66 by means of the spring 74, secured to the
bracket plate 53 by means of the screw 75.
The dog 76, similar to the dog 72, is also
pivoted to the bracket plate 53 by means of
a screw 77. The dog 72 is held i engaged
position by means of a spring 78, which is
secured to the bracket plate 53 by means of
the screw 79. Tt will be seen by reference
to Fig. 8 that the cam 65 cannot be operated
by pushing down on the lever 71 until the
dog 72 is pressed out of engagement with
the concave face 66. When the cam 65 is in
the reverse position, as shown in dotted lines,
the dog 76 has to be pressed out of engage-
ment with the face 67 before the cam can be
operated.

Instead of the cam 65 being operated by
hand, automatic means are provided for ac-
complishing this object, which are described
as follows: The outer ends of the pawls 72
and 76 ave suitably bent as shown at 80,
Fig. 3, to engage the rod 81, the lower end
of which is secured to the carriage by means
of the bolt 82. The upper end of the rod 81
1s preferably not secured, but is left free.
The lever 71 is secured to the rod 81 by
means of a sleeve 83, which fits loosely over
the rod 81 and is pivoted to the end of the
lever T1 by means of the screw 84. To the
sleeve 83 is secured the spiral spring 83,
which is coiled loosely about the rod SI and
extends equally in both directions from the
sleeve 83, Suitably adjustable stops 86 and
87 are secured to the rod 81 for engaging the
outer enas of the dogs 72 and 76. The stops
86 and 87 may be set at any suitable posi-
tion on the rod 81, one on each side of the
sleeve 83.  The position of the stops and the
distance between the same regulates the ver-
tical movement of the carriage. If the stops
are set as shown in Fig. 8 and Fig. 9 the
shaft 52, on being votated, rotates the
splined shaft 57, which moves the carriage
downward along the main frame, earrying
the rod 81 along with it. After the cai-
riage has traveled a certain distance the
stop 86 comes in contact with the spring 85
and compresses the same until the stop
strikes the dog 72, releasing the other end
of the dog from the face 66 of the cam 65.
Thereupon, due to the compression of the
spring 83, the lever 71 is pushed suddenly
into the dotted position and the spring T8
holds. the dog 76 into engaged position
against the face 67 of the cam 65. The bev-
eled gear 54 is thereby made to mesh with
the beveled gear 63, reversing the direction
of retation of the splined shaft 57. The ro-
tation of the splined shaft 57 being reversed,
the carriage then moves upward along the
main frame until the stop 87 on the rod 81
compresses the spring 85 and then operates
the dog 76 in the same manner as the stop
86 operated the dog 72 when the carriage
was moving in the other direction. The
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automatic movement of the carriage up and
down the main frame can therefore be regu-
lated by setting the stops 86 and 87 in any
desired position along the rod 81, depend-
ing upon’ the desired vertical movement of

the carriage.
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Any suitable brush, scraper or cleaner can
be used on the end of the shaft #, although
the brush 19 in the present instance consists
of a circular body portion 100, in which the
bristles 101 are suitably inserted in the usual
manner. Radiating from the center of the
body portion and secured thereto by means
of the adjustable screws 102 are the scrapers
103. The scrapers 103 are preferably set a
short distance below the ends of the bristles
101 so as not to mar the bottom of the ship,
the object of the scrapers being to remove
any substance - like barnacles that project
above the surface of the ship and are not
easily removed by the bristles. The strips
of rubber 104 are secured to the brackets 105
in any suitable manner, the same radiating
from the center of the body portion similar
to the scrapers 108. ,
preferably extend to the edges of the bristles
and may, if desired, project slightly above
the bristles as the brush on being pressed
against the surface of the ship bottom will
bend the rubber strips, whose object is to
assist the bristles in making the surface of
the ship clean and smooth.

Three rollers 105 are set at equal distances
about the circumference of the body portion
100 and are supported on the brackets 106.
The rollers project slightly above the upper
edges of the scrapers 103 so as to prevent the
scrapers from coming in contact with the
surface of the ship.

The brush 19 is preferably connected to
the shaft # by means of a ball and socket
joint 110. Two sleeve members 111 and 112
are provided for regulating the movement of
the ball and socket joint. The member 111
is rigidly secured at one end to the shaft ¢,
while the other end of the sleeve 111 partly
covers the ball and socket joint 110. The
sleeve member 112 fits loosely on the other
end of the ball and socket joint and is kept
in position against the edge of the sleeve
110 by means of the spiral spring 113.

The abutting edges of the sleeves 111 and
112 are preferably chamfered as shown at
114 to allow a certain limited movement of
the brush. If, however, the brush is bent at
a greater angle, the movement of the joint is
resisted by the compression of the spring
113, which upon the pressure being released
returns the brush to 1ts original position, as
shown in Fig. 6, so that the brush 19 is nor-
mally in an upright position in relation to
the shaft 7.

The cleaning device is operated from a
pontoon upon which the base of the cleaning
device is secured as above described. A suit-

The strips of rubber

able source of power is preferably placed on
the pontoon for operating the power shaft G,
to which it is connected by any suitable
means.

The pontoon with the cleaning device is
preferably secured to the ship to be cleaned
by guy ropes secured to the bow and stern of
the ship. The cleaning device is then ad-
justed so that the main frame is inserted in
the water to the total depth of the ship, so
that the carriage will operate the brush to
clean the ship from the keel to the water
line. By suitably tightening the guy ropes
the pontoon can be brought within working
distance of the ship so that the brush 19 will
bear against the side of the ship. The pres-
sure of the brush against the side of the ship
is regulated by means of the weight 18 se-
cured to the end of the rope 10, which keeps
the brush always in contact with the ship
bottom. The main frame is then placed at
a suitable angle to the ship bottom so that
the brush 19 will come in contact with the
same as it is moved up and down along the
main frame. If the brush is to be automatic-
ally moved up and down the main frame the
stops 86 and 87 are spaced at suitable posi-
tions on the rod 81 to regulate the vertical
movement of the carriage. The power is
then applied to the power shaft G, which is
connected, as above described, to rotate the
brush 19 secured to the end of the shaft
The power shaft G is also connected, as
above deseribed, to move the carriage up and
down the main frame at the same time that
the brush 19 is rotating. The direction of
travel of the carriage is regulated by the
stops 86 and 87 coming in contact with the
dogs 72 and 76 respectively, which operate
the cam 65 for reversing the movement of
the carriage by shifting the bevel gear 54
from engagement with the bevel gear 63 to
engagement with the bevel gear 55, and vice
versa. The cleaning device on being oper-
ated in this manner will clean a vertical
strip on the bottom of the ship equal to the
width of the brush and as long as the dis-
tance between the stops 86 and 87. The
cleaning device is then moved either to the
right or left of the cleaned strip by adjust-
ing the guy ropes, and the operation pro-
ceeds as before for cleaning another strip,
the operation continuing until the whole bot-
tom on one side of the ship is cleaned. The
whole operation is completed without stop-
ping either the rotation of the brush or the
movement of the carriage. If due to the
curvature of the ship bottom the frame can-
not be adjusted to complete a full vertical
strip, the frame can be adjusted at any time
without stopping the movement of the brush.

What I claim is:

1. In a ship cleaning device, the combina-
tion of a base adjustable in a horizontal
plane, an arm frame adjustable on said base
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in a vertical plane, and a main frame ad-
justable about said arm frame in a vertical

Pplane.

2. In a ship cleaning device, the combina-
tion of a base, a frame adjustable thereon in
a vertical plane, and a plurality of relatively
movable frames adjustable In a vertical
plane about said first named frame.

3. In a ship cleaning device, the combina-
tion of a base, a frame adjustable thereon
In a vertical plane, and a plurality of rela-
tively movable frames adjustable in a verti-
cal plane about said first named frame, one
of said relativelv movable frames being pro-
vided with a cleaner. ‘

4. In a ship cleaning device, the combina-
tion of an adjustable base, an arm frame one
end of which is adjustably mounted on said
base, a guide frame adjustably mounted on
the other end of said ‘arm frame, a main
frame slidably mounted on said puide frame,
a carriage mounted on said main frame, a
cleaner thereon, means for continuously
operating said cleaner, and means for ad.
justing said frames into different positions.

5. In a ship cleaning device, the combina-
tion of an adjustable base, an arm frame
one end of which is adjustably mounted on
said base, a guide frame adjustably mounted
on the other end of said arm frame, a main
frame slidably mounted on said guide frame,
a carriage slidably mounted on said main
frame, a shaft slidably mounted in said car-
riage, a cleaner on one end of said shaft,
means for continuously operating said
cleaner, and means for adj asting said frames
into different positions,

6. In a ship cleaning device, the combina-
tion of an adjustable base, an arm frame
mounted on said base,a guide frame mounted
on said arm frame, a main frame movably
secured to said guide frame, and an adjust-
able cleaner secured to said main frame.

7. In a ship cleaning device, the combina-
tion of an adjustable base, an arm frame
mounted on said base, a guide frame mount-
ed on said arm frame, a main frame mounted
on said guide frame, a cleaner secured to
said main frame, means for continuously
operating said cleaner, and means for ad.
justing said frames into different positions
while the cleaner is in operation, and means
for automatically moving the cleaner up and
down the main frame.

8. In a ship cleaning device, the combina-
tion of an adjustable guide frame, a main

frame slidably mounted thereon, a carriage
movably mounted on said main frame, a
shaft provided with a cleaner mounted on
sald carriage, an endless chain secured to
said main frame for operating said shaft,
and means secured to said main frame for
operating said carriage.

9. In a ship cleaning device, the combina-
tion of a base, an arm frame mounted on
sald base, a guide frame mounted on said
arm frame, a main frame mounted on said
guide frame, a carriage movably mounted
on said main frame, a shaft mounted in
said carriage, a cleaner on one end of said
shaft, means for operating said cleaner, and
means for operating said carriage.

10. In a ship cleaning device, the combina-
tion of a base, a main frame adjustably sup-
ported thereon, a carriage movably sup-
ported on said main frame, a cleaner rota-
tably secured to said carriage, and means
for regulating the outward pressure of said
cleaner.

11. In a ship cleaning device, the combina-
tion of a base, a main frame adjustably sup-
ported thereon, a carriage movably sup-
ported on said main frame, a shaft rota-
tably secured to said carriage to permit lon-
gitudinal movement of the same, a cleaner
secured to said shaft, and means for regulat-
Ing the outward pressure of said cleaner.

12. In a ship cleaning device, the combina-
tion of a base, a main {rame adjustably sup-
ported thereon, a carriage movably sup-
ported on said main frame, a sprocket wheel
rotatably secured to said carriage, a shaft
splined to said sprocket wheel, a cleaner se-
cured to said shaft, a sprocket chain secured
to said main frame one side of which is con-
nected to said sprocket wheel to permit the
operation of the carriage.

13. In a ship cleaning device, the combina-
tion of a base, a main frame adjustably sup-
ported thereon, racks on said main frame,
a carriage movably supported on said racks,
a cleaner secured to said carriage, and re-
versible means for moving said carriage up
and down said racks.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

WILLIAM MARTIN.

Witnesses:
Orixy A. Fosreg, !
Lo J. Marry. e
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