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1. 
This invention relates to a power driven clean 

ing brush, and more particularly to a brush for 
use on ships' bottoms for removing fouling and 
rust, and under Some conditions for removing 
paint and hard Scale. 

It has been proposed to employ power driven 
brushes, particularly for the specific purpose re 
ferred to, wherein the brushing elements are 
either in the form of pivoted striking elements 
or Spring steel wires. Both types of Such device 
have been found unsatisfactory in use because 
of their failure to last Over SubStantial periods 
of the rather hard usage to which they are sub 
jected. In the case of resilient fingers, such as 
spring wires, it has been found that the cleaning 
elements crystallize and break due to the constant 
flexing and releasing of the elements. This fault 
does not occur in those types of brushes which 
utilize pivoted fingers, but such devices are un 
satisfactory because of the rapid wearing of the 
pivot elements. 
An important object of the present invention 

is to provide a novel power driven brush of the 
character referred to wherein the cleaning ele 
ments employed utilize all of the advantages of 
the prior structures referred to Without their dis 
advantages, the cleaning elements poSSessing 
flexibility in operation without any danger of 
breakage from crystallization. 
A further object is to provide cleaning fingers 

made up of hard cleaning elements and highly 
resilient fingers for supporting said elements, the 
resilient fingers providing the desired degree of 
flexibility in operation and the rotary action of 
the brush serving to cause the cleaning elements 
to remain in their outer circumference of opera 
tion by centrifugal force to strike against the Sur 
face to be cleaned. 
A further object is to provide such a device 

which may be wholly lacking in any pivotal con 
nection of the cleaning units to the brush and 
which does not involve the use of any parts sub 
ject to crystallization, whereby the device may 
be subjected to hard usage Over Substantial peri 
ods of time without appreciable Wear. 
A further object is to provide a novel combi 

nation of flexible cleaning units of the character 
referred to with adjustable regulating plates to 
predetermine the striking action of the cleaning 
elements against the Surface being cleaned. 
Other objects and advantages of the invention 

will become apparent during the course of the 
following description. 

In the drawing I haWe shown One embodiment 
of the invention. In this showing: 

Figure 1 is a face view of the device, parts be 
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2 
ing broken a Way, and parts being shown in sec 
tion, 

Figure 2 is an enlarged transverse fragmentary 
Sectional view on line 2-2 of Figure 1, 

Figure 3 is a Side elevation of the device ill 
lustrating its operation against a surface being 
cleaned, the handle being broken away, 

Figure 4 is a detail fragmentary sectional view 
Online 4-4 of Figure 2, and, 

Figure 5 is a detail perspective view of one of 
the cleaning units. 

Referring to Figure i, the numeral to desig 
nates the cylindrical body of the device having 
radial extensions f at opposite ends provided 
with edge flanges 2. Over each end of the body 
í 6 and its associated extension | | is arranged a. 
casing member 3 having edge flanges 4 seat 
ing against the flanges 2, as shown at the right 
hand Side of Figure 1, the extensions and 
members 3 thus forming a housing for a pur 
pose to be described. The casing members 3 are 
Secured in position by suitable screws 5. 
The body iO is provided with a suitable han 

dle 6 through which extend lead wires con 
nected to an electric motor 8 housed Within the 
body . An electric motor is preferably emi 
ployed as the source of power, and any other 
Suitable power source may be employed. 
The motor 8 is provided with a shaft 20 ex 

tending from one end thereof and journaled in 
a bearing 2 carried by the body O. The end 
of this shaft carries a sprocket 22 around which 
passes a chain. 23, as shown at the right hand 
Side of Figure 1. This chain passes around a 
Sprocket 25 carried by a shaft 26 journaled in 
bearings 27 formed in the extensions f . Thus, 
it will be apparent that the shaft 26 is driven 
by the motor 8, and the sprockets 22 and 25. 
may be of any relative sizes to drive the brush 
to be referred to at a desirable Speed, for ex-. 
ample, approximately 2,000 R. P. M. 
The shaft 28 has fixed thereon a pair of spaced 

discS 30 arranged adjacent the respective bear 
ings 2. These discs support a plurality of trans 
Verse parallel rods 3 having their axes equidis 
tantly spaced from the axis of the shaft 26. The 

??s 3 accordingly will be driven by the discs 
A plurality of cleaning units 35 is carried by 

each rod 3. Each unit comprises a rubber or 
other elastic finger 36 having its radially inner 
end looped around the associated rod 3 as at 37 
and the end of the finger is riveted to the body 
thereof as at 38 or fixed thereto in any other suit. 
able manner. To the outer end of each finger 
Or strap 36 is secured a cleaning element 39 in 
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the form of a section of flat steel spring riveted 
to the finger 36 as at 40. The fingers 36 aSSO 
ciated with each rod 3 are looped around Such 
rod in spaced relation, as shown in detail in 
Figure 4, and spacing collars 4 are arranged be 
tween the loops of the adjacent fingers or Straps 
36. Each strap is preferably somewhat Wider 
than the space between adjacent pairs of straps, 
and the fingers of adjacent rods 3 are staggered 
relative to each other, as will be apparent from . 
an examination of Figure 1. In other WOrds, 
the fingers 36 and their associated cleaning elle 
ments 39 at the top of Figure.1 are offset from 
the corresponding elements of each next adja 
cent rod, and accordingly all portions of the Sur 
face to be cleaned will be struck by several of the 
cleaning elements 39 in each rotation of the 
brush. 

Novel adjustment plates act in combination 
With the cleaning units to hold the brush in prop 
er relation to the work. Each casing member 
3 carries a pair of bolts 45 having wing nuts 46, 
as shown in Figures 1 and 3. These bolts extend 
through slots 47 formed in distance plates 48, 
the operative edge. 49 of which is curved in an 
arc of a circle which is concentric with the axis 
of the shaft 26 in the usual preferred adjust 
ment of the plates 48. The working edges 49 are 
engageable with the surface 50 of the work, as 
indicated in Figures 2 and 3. 

OPERATION 

When it is desired to subject a surface such 
as a ship's bottom to a cleaning action, the plates 
48 will be adjusted to positions in which the 
working edges 49 thereof are arranged radially 
.inwardly a reasonable distance from the circles 
defined by the radially outer edges of the clean 
ing elements 39, for example, in the approxi 
mate positions shown in Figures 2 and 3. The 
motor 8 is started in operation, whereupon the 
operator, supporting the device by the handle 
-6, will move the device in proximity to the Sur 
face .50 of the work until the working edges. 49 
of the plates. 48 engage the surface of the work. 
As stated, the edges. 49 will lie radially inwardly 
of the circles defined by the radially outer edges 
of the cleaning elements 39, and as the shaft 26 
is rotated, the cleaning elements 39 strike Smartly 
against the surface 50 to clean any rust or foul 
ing therefrom. - 
After the initial striking of each element 39 

against the surface 50, such element will move 
along the surface .50 and its distance from the 
axis of the shaft 26 will decrease. This relative 
radially inward movement of the cleaning ele 
ments 39 is compensated for by the flexing of 
the fingers or straps 36. In practice, these straps 
are formed of soft rubber, but they may be made 
of any suitable material, such as leather, so long 
as they possess a substantial degree of flexibili 
ty, without crystallizing. The rotational speed 
of the shaft 26 causes the cleaning elements. 39 
to be maintained by centrifugal force in their 
normal rotational paths of movement and the 
plates 48 hold the brush in proper relation to 
the work...to permit the cleaning elements 39 to 
perform the most efficient cleaning action. 

In this connection it is noted that in the ab 
sence of the plates 48, a Workman would be called 
Jupon to use a substantial. degree of judgment as 
well as a reasonable degree of strength to hold 
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4. 
which case the elements 39 would strike the 
work surface at a much higher point and accord 
ingly at a substantially greater angle, in which 
case the efficiency of the cleaning action would 
be greatly reduced. The plates 48 hold the de 
vice in fixed relation to the work without the 
exercise of physical strength...and judgment On 
the part of the operator so that the cleaning ele 
ments strike a glancing blow against the Surface 
to be cleaned at an acute angle relative thereto. 
in Figure 2, it Will be noted that the cleaning 
element at the right'side of the figure and above 
the point at Which the plate 48 contacts the Work 

, is just about to Strike the Work a glancing blow 
at an acute angle. The plates 48 readily may be 
adjusted by loosening the wing nuts 46 so that 
the cleaning elements 39 strike the surface at the 
most effective angle for cleaning. 
There are no pivots associated with the cleaning 

Uraits at Which point excessive Wear can occur, 
and there are no hard resilient elements, such 
as Spring fingers, tending to hold the cleaning 
elementS 33 in their proper operative positions 
relative to the work. If rubber fingers 36 are 
used, these fingers will be resilient but they are 
SOft and not hard, aS is true of Spring steel, 
the uSe Of Which has been found so highly in 
J'acticabie. These fingers are completely free to 

flex upon the Striking of each cleaning element 
against the Sui'face, without any injury. Whatever 
theireto, and the present device has been found 
to last for Substantial periods in the hard usage 
to which it is subjected. 
While the device is primarily intended for 

Cleaning rust and fouling from ships' bottoms, 
it obviously may be used for cleaning other sur 
faires Where a sharp hard striking force is re 
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the device in the proper cleaning position. With 
out the plates 48, the operator in most instances 
Will move the device too close to the Work, in 

guired. Attention is also invited to the fact 
that While relatively thin light, cleaning elements 
39 aire eiin ployed in the primary use of the device 
for remDVing foOSe rust, fouling matter, painblis 
te's, etc., from ships' bottoms, substantially heav 
iel cieaning elements 39, may be used where it 
is desired to remove solid paint and hard scale. 
With the use of light cleaning elements 39, a 
highly effective clearning action is provided but 
the device Will not remove tightly adhering solid 
paint. r - 

I claim: 
1. A rotary brush: for clearning ships' bottons 

and the like comprising a rotary unit having 
shaft means for rotatably mounting same, spaced 
Supporting inenbers carried by said rotary unit 
and having their axes equidistantly, spaced from 
the axis of rotation of Said shaft, means, and a 
plurality of cleaning units carried by each sup 
porting member, each cleaning unit comprising a 
hat’d Surface-engaging eiement spaced outwardly 
of the associated Supporting member wholly in 
dependent of adjacent elements, and a flexible 
element connecting Such - surface-engaging elle 
ment to the associated supporting member, said 
Surface-engaging and flexibie elements being rela 
tively narrow measured in a direction length 
Wise. Cf. Said supporting members, said flexible 
elements being formed of strips of soft flexible 
elastic material and having ... a fiexibility such 
that they are readily bendable under the in 
fluence of radially in Wardly applied forces, where 
by Such Surface-engaging elements are caused 
to follow normal rotational paths of movement 
by Centrifugal force and are readily deflectable 
radially inwardly, of Such paths upon striking 
a Surface to be cleaned. . . . . . 

2. A rotary brush for cleaning ships' bottoms 
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and the like comprising shaft means, spaced col 
lars carried by said shaft means, a plurality of 
Spaced parallel rods Secured at their ends to 
Said collars and circumferentially arranged 
around Said shaft means, and a plurality of clean 
ing unitS carried by each rod, each cleaning unit 
COIn prising a hard Surface-engaging element 
spaced outwardly of the associated rod wholly 
independent of adjacent elements, and a flexible 
element connecting Such Surface-engaging elle 
Inent to the aSSociated iod, Said Surface-engaging 
and flexible elements being relatively narrow 
neasured in a direction lengthWise of Said rods, 
said flexible elements being formed of strips 
of Soft flexible elastic material and having a 
flexibility Such that they are readily bendable 
under the influence of radially inwardly applied 
forces, whereby Such Surface-engaging elements 
are caused to follow normal rotational paths of 
movement by centrifugal force and are readily 
deflectable radially inwardly of Such paths upon 
striking a Surface to be cleaned. 

3. A rotary brush of the type set forth in 
claim 2 Wherein each of Said flexible elements 
has its inner end looped around the aSSociated 
rod to provide overlapping portions Secured to 
each other adjacent the aSSociated rod. 

4. A rotary brush for cleaning ships' bottoms 
and the like comprising a rotary unit, and a plu 
rality of cleaning units carried by Said rotary 
unit, each cleaning unit comprising a short Sec 
tion of hard material spaced radially outWardly 
of said rotary unit and forming a Surface engag 
ing ellement Wholly independent of adjacent elle 
ments, and a relatively narrow and thin Strip 
of soft flexible material Secured respectively at 
its radially outer and inner ends to said Surface 
engaging element and to said rotary unit, said 
strips having a flexibility Such that they are 
readily bendable under the influence of radially 
inWardly applied forces, whereby such Surface 
engaging elements are caused to follow normal 
rotational paths of movement by centrifugal. 
force and are readily deflectable radially in Wardly 
of such paths upon striking a surface to be 
cleaned, said cleaning units being arranged in Sets 
extending generally longitudinally of Said rotary 
unit with the cleaning units of each Set Spaced 
from each other, the cleaning units of each Set 
being staggered longitudinally of Said rotary unit 
relative to the cleaning units of the adjacent Sets 
with the width of each Surface-engaging element 
at least equal to the space between adjacent pairs 
of such elements whereby, in the rotation of 
said cleaning units about the axis of Said rotary 
unit, all portions of the surface being cleaned 
will be engaged by said surface-engaging ele 
ments within the limits of the Outern Ost of Such 
elementS. 

5. A rotary brush for cleaning ships' bottons 
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6 
and the like comprising shaft means, means for 
rotatably supporting said shaft means, a plu 
rality of independent cleaning units extending 
radially outWardly from the axis of rotation of 
Said Shaft means, said cleaning units compris 
ing hard Surface-engaging elements and rela 
tively narrow soft flexible strips connected at 
their outer ends to said surface-engaging elle 
mentS and having their inner ends fixed rela 
tive to Said shaft means, said strips being formed 
of a relatively narrow and thin flexible extensible 
material and having a flexibility such that they 
are readily bendable under the influence of ra 
dially in Wardly applied forces, whereby said Sur 
face-engaging elements are caused to follow nor 
mal rotational paths of movement by centrifugal 
force and are readily deflectable radially in 
Wardly of such paths upon striking a surface to 
be cleaned, and stationary gauge elements car 
ried by the means for rotatably Supporting the 
Shaft means, said stationary gauge elements hav 
ing edges spaced radially from the axis of said 
shaft means and curved concentric with said 
axis for engagement with the Surface of the work 
to predetermine the engagement of said Surface 
engaging elements. With Such Surface. 

6. A rotary brush of the type set forth in claim 
5 including stationary means adjustably secur 
ing said gauge elements to determine the dis 
tance between said Surface-engaging edges and 
the axis of rotation of such shaft means. 

ARTHUR, WARD. 
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