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2,118,276 
of one such mechanism will suffice for the other. 
Mounted in a pair of alined bearings T0, are 

stub shafts TI. One of the bearings T0 is fixedly 
supported by an end wall 12 while the other 
bearing is supported by the inner wall 45 of the 
frame 43. Fixed to the stub shaft TI which has 
its bearing attached to ?he end wall 12, is a 
sprocket wheel T2, while fixed to the other stub 
shaft ?? is a sprocket wheel T3. This sprocket 
wheel 13 engages the sprocket chain 53 and con 
stitutes the driving sprocket for the said chain 
53. ? connectingshaft T4 disposed in axial aline 
ment with the stub shafts T I has its opposite ends 
provided with forks ?5 which pass through slots 
?6 in the respective sprocket wheels 12 and T3. 
Pins TT pass transversely through the outer ends 
of the forks for securing the forked ends of the 
respective sprocket wheels and in view of the fact 
that the openings ?6 are larger than the arms of 
the forked ends, the shaft T4 may have a slight 
relative movement with respect to the sprockets 
and forms a flexible drive connection which is 
necessary in view of the fact that the traction 
units A and ? have yielding movement relative 
to the side walls 12 and to each other. A sprocket 
driven chain 18 passes over the sprocket wheel 12 
to impart rotation to the shaft 14, which rotation 
is imparted to the sprocket T3 for the purpose of 
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driving the chain 53. The sprocket chain 18 also 
passes around a pair of alined sprocket wheels 80, 
which sprocket wheels are spaced and are mount 
ed in alinement upon stub shafts 8I, the said stub 
shafts extending outwardly from a gear shifting 
frame 82. . The frame 82 is mounted for a lim 
ited sliding movement, and is provided with elon 
gated slots 83 through which the shanks of headed 
studs 84 pass, the said studs extending inwardl? 
from a supporting end wall 12. The frame 82 is 
provided with an elongated slot 85 for the passage 
of the common drive shaft 68. Also fixed to the 
stub shafts 8f are gear wheels 86 either of which 
may be operatively brought into mesh with the 
drive gear 81 fixed to the drive shaft 68 by reason 
of the sliding action which may be imparted to 
the frame 82. For the purpose of sliding the 
frame 82 to move a selected gear 86 into mesh 
with the driving gear 81, a pair of solenoids 88 
are provided. The cores 89 of the solenoids are 
connected to opposite ends of the frame 82. ?? 
energizing only one of the solenoids-88, the plate 
may be shifted in one direction to cause one of 
the gears 86 to mesh with the gear 8T and by 
energizing the other solenoid 88, the frame 82 
may be shifted to bring the other gear 86 into 
meshing engagement with the driving 8ear 8?. 
?y this shifting action the chains ?8 may be 
driven in either direction for controlling the di 
rection of travel of the flexible traction element 
55. . * 

For selectively controlling the energizing of the 
solenoids 88, four separate solenoid circuits are 
necessary, each being designated 90. 
91 are provided for glosing the solenoid circuits 
90. These circuits are shown in Figure 12 to 
gether with a motor circuit 92 controlled b? ? 
switch 93. Electromagnets 5? of the two trac 
tion units A and ? are arranged in a Single cir 
cuit 94 controlled by a switch 95. For conven 
ience, the switches 91, 93, and 95 may be mounted 
within a box 96 which may be held in the hand 
of an operator to control the several circuits dur 
ing operatiop of the machine and as illustrated 
in Figure 1 ?f the drawings. . 
??aring in mind that the driving mechanism of 

the two traction units? and ? may be operated 
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in the same direction or in reverse directions per 
mits travel of the machine back and forth with 
out turning or by operating one traction unit in 
one direction and the other in a reverse direc 
tion, the same work against each other when in 
contact; with a metallic Surface to be cleaned, 
thus tendingto cause the machine to turn around 
without traVeling in any particular straight, away 
direction. I make use of this action for chang 
ing the direction of travel of the machine as will 
be presently explained. - 
In Figure 1 of the drawings, I have illustrated 

the invention in use upon a ship’s hull H, usually 
constructed of metal lapping plates, although thiS 
detail has not been shown in Figure 1. For.sus 
pending the machine , 10 in operative i position 
against the side of the hull H, I provide a sus 
pension lo??, formed by anchoring one end of a 
cable 97 to the bulwark of the ship as at 98, the 
cable 9? passes over a pulley 99 also connected to 
the bulwark of the ship, and the remaining por 
tion of the free end of the cable is looped and 
secured to provide a counterbalance weight loop 
?00, from which a counterbalance weight: 10f is 
suspended. Slidable over the cable 97 between 
the anchorage 98, and the pulley 99, is a trolley. 
102, which trolley supports a depending sling or 
loop 103 which passes over grooved pulleys 104 
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which are rotatably mounted in the fóur corners 
of the frame structure II. The grooved rollers 
104 are all mounted in the same plane, and are 
so located that they are disposed at one side of 
the plane of the center of balance of the machine 
so that the overbalance thereof will cause the 
traction units A and ? to operatively contact the 
surface being worked upon, at which time the 
rotary cleaning elements IT and 18 will be dis 
posed in operative contact with such surface. By 
driving the traction units A and ? in the same 
direction, the machine will be caused to move 
straight along the surface being worked upon. 
In Figure 1 of the drawings, the machine is mov 
ing horizontally along the side of the ship’s hull; 
?, but should an occasion arise where it is desired 
to turn the machine to a position at right angles. 
to that shown, one of the traction elements may 
be operated reverse to the other, causing the 
machine ?0 to.turn in the suspending sling 133. 
During operation of the machine, the mag 

netic force set up by the electromagnet 57 of the 
two traction units tends to cause the machine to 
adhere to the sides of the metallic surface being 
worked upon and is spaced therefrom by the end 
less flexible element 56. As before mentioned, 
the element 56 is driven and constitutes a pro 
peller for each traction unit. . . . „ 
Water.from the water jacket : 58 

nets 51 is utilized for surface washing purposes, 
for it is sprayed from the pipes 22 onto the sur 
face being cleaned. ? „ . . . . . . . 
Whereas I have shown in the drawings, rotary 

elements IT and 18 for brushing and scaling a. 
metallic surface, the said elements may be inter 
changeable and the machine equipped with two 
rotary brush elements similar to the brush ele 
ments 18 and the machine utilized for painting 
metallic surfaces. When used for painting, paint 
may be sprayed onto the surface from spray pipes 
106 arranged adjacent and parallel to the water 
spray pipes 22. The pipes 106 may be connected 
to a source of paint supply as explained in the 
co-pending application hereinbefore mentioned. 

“ iscarried to 
the spray pipes 22 by connecting pipes 105, thus 
the water after being used for cooling the mag 
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4 
poses, the same may be constructed with magnets 
of the permanent type in lieu of the electro 
magnets 5? which necessitate cooling by water. 
It will be appreciated that it would not be desir 
?us to spray water upon a surface during a paint 
ing operation. However, if water cooled electro 
magnets 57 are used, the water from the water 
jackets may be piped away through an exhaust 
hose instead of passing to the spray pipes 22. 
Although I have specifically mentioned and 

have shown in the drawings, the machine for use 
in connection with the cleaning of a ship's hull, it 
will be understood that other metallic structures 
may be scaled, cleaned, and painted by the use of 
this machine. , 

While I have showth and described What I con 
sider to be the most practical embodiment of the 
invention set forth hereinbefore, I wish it to be 
understood that various changes of construction 
and in materials may be resorted to if desired, as 
come within the scope of the appended claims. 
Having thus described the invention, what I 

claim as new and desire to secure by Letters 
Patent of the United States, is:— 

1. In a machine of the class described, a chassis, 
a pair of spaced apart electro-magnets mounted 
on said chassis and having flat outer faces, a pair 
of driven endless flexible magnetic conductor 
traction elements arranged in parallel relation, 
one of the leads of the endless traction elements 
respectively passing over the outer flat faces of 
the electromagnets and adapted to engage a 
metallic surface over which the machine is 
adapted"to travel. , « * •. 

2. In a machine of the class described, a pair 
of spaced electro-magnets having flat outer faces, 
means fdexibly connecting said electro-magnetS 
together for permitting relative movement there 
between, a pair of driven endless ficxible trac 
tion elements arranged in parallel rehation, one of 
the leads of the endless traction elements respec 
tively passing over the outer flat faces of the 
electro-magnets. ? 

3. In a machine of the class described, a pair 
of spaced electro-magnets having flat outer faces, 
a pair of driven endless flexible traction elements 
arranged in parallel relation, one of the leads 
of the endless traction elements respectively 
passing over the outer flat faces of the electro 
magnets, and means for selectively controlling 
the movement of said driven endless flexible ele 
ments for simultaneous movements in the same 
directiOn Or in reVerSe directionS. 

4. In a machine of the character described, 
a chassis, a pair of alined driven rollers mount 
ed on said chassis, a guide shoe mounted on Said 
chassis, an endless fiexible traction element pass 
ing over said rollers and guide shoe and adapt 
ed to engage a metal Surface over which the ma 
chine is adapted to travel, and an electro-mag 
net having its outer end extending through said 
guide shoe to expose the same to said traction 
element during its passage thereover. 

5. In a machine of the character described, 
? - chassis, a pair of alined driven rollers mount 
ed on said chassis, a guide Shoe mounted on said 
chašsis, an endless fiexible traction element pass 
ing over said rollers and guide shoe and adapted 
to engage a metal surface over which the ma 
chine is adapted to travel, an electro-magnet 
having its outer end extending through said 
guide shoe to expose the same to said traction 
element, during its passage thereover, a cooling 
chamber surrounding the inner end and sides of 
said electro-magnet, and means for passing a 
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cooling medium through said cooling chamber 
to maintain Sadd electro-magnet in a cool con 
ditiOn. - 

6. A machine for Working upon the Outer Sur 
faces of a metal Ship’s hull or the like compris 
ing in combination, a frame body having rotat 
able work Surfacing elements journaled therein, 
a pair of spaced electro-magnets flexibly con 
nected together and flexibly connected to Said 
frame body, Said electro-magnets adapted to be 
disposed in close proximity to a metallic work 
surface, and a pair of flexible parallel endless 
driven traction propelling elements passing over 
the respective electro-magnets for maintaining 
the same in Spaced relation to a metallic work 
Surface. 

7. A machine for working upon the outer sur 
face of a metal ship’s hull or the like compris 
ing in combination, a frame body having rotat 
able work surfacing elements journaled therein, 
a pair Of Spaced electro-magnets flexibly con 
nected together and flexibly connected to said 
frame body, said electro-magnets adapted to be 
disposed in close proximity to a metallic work 
Surface, and a pair of flexible parallel endless 
driven traction propelling elements passing over 
the respective electro-magnets for maintaining 
the same in Spaced relation to a, metallic work 
surface, and counter-balance means for sus 
pending the machine with the tractive lead of 
the endless traction propelling elements in work— 
ing contact with a metallic surface to be worked 
upom. 

8. In combination, a surfacing machine hav 
ing parallel driven traction units, means for se 
lectively controlling the direction of travel of 
said traction units relative to each other, means 
for SuSpending said Surfacing machine with the 
traction units in tractive contact with a work 
surface and for guiding the machine over a work 
Surface, and means on the Surfacing machine 
and engaged by the suspending means for caus 
ing said machine to turn relative to the sus 
pending means to change the direction of travel 
of the machine when the traction units are 
traveling in reverse direction. 

9. In combination, a surfacing machine hav 
ing parallel driven traction units, means for 
controlling the direction of travel of said trac 
tion units relative to each other, means for suS 
pending said surfacing machine with the tractive 
units in tractive contact with a work surface and 
for guiding the machine over a work surface, and 
means for causing Said machine to turn relative 
to the suspending means to change the direction 
Of travel Of the maChine When the tra?tiOn unitS 
are traveling in reverse directions, said last 
named means including setS of grooved pulley 
wheels on opposite sides of said surfacing ma 
chine, and a flexible loop connected to the Sus 
pending means and passing over Said grooved 
pulley wheels. 

10. In combination, a flexible SuSpension cable 
having Slack therein, a trolley movable over said 
suspension cable, a flexible loop depending from 
said trolley, a Surfacing machine having parallel 
driven traction units, means for Selectively con 
trolling the direction of travel of said traction 
units relative to each other, and sets of grooved 
pulley wheels at the opposite sides of the surfac 
ing machine over which said flexible loop passes, 
Said pulley wheels being arranged in the Same 
transVerse plane, counterbalance meanS tending 
to take up the slack in Said suspension cable, and 
means for causing the traction units to tractively 
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contact a surface to be worked upon by sald sur 
facing machine. 

11. In a machine of the class described, a frame 
Structure, a pair of electro-magnetic traction 
units arranged in spaced parallel relation, each 
electro-magnetic traction unit, including a mag 
net, and an endless driven magnetic conductor 
traction propelling element passing over said 
magnet and adapted to-engage a metal surface 
over which the machine is adapted to travel, 
means for flexibly connecting Said traction unitS 
together in supported positicia upon Said frame 
Structure, and means for selectively driving said 
traction units simultaneously in the same direc 
tion or simultaneously in reverse directions. 

12. In a machine of the class described, ? 
frame structure, a pair of traction units ar 

5 
ranged in spaced parallel relation, means for 
flexibly connecting said traction units together 
in supported position upon said frame structure, 
and means for selectively driving said traction 
units Simultameously in the same direction or si 
multaneously in reverse directions, each of said 
traction units including a pair of alined driven 
rollers, a guide shoe disposed at one side of Said 
rollers and an endless flexible traction band pass 
ing over said guide shoe and rollers, and electro 
magnets associated with the traction leads of the 
respective flexible traction bands of the pair of 
traction units for setting up an electro-magnetic 
force to effect a tractive contact of the traction 
leads of the traction bands with a metallic sur 
face during use of the machine over such Surface. 
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