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4 Claims. (Cl. 15—147) 

The present invention relates to tools for presenting 
surface treating sheets such as dusting or polishing cloths 
and the like, more particularly to such tools which are 
adapted to be used in industrial installations where large 
tools are needed for treating large surfaces such as exten 
sive floor space. 

Normally, tools of this type are in the form of heads, 
shoes, or boots, attached to the end of a handle, such as a 
mop handle, which is manipulated by the operator. 
surface treating sheet is wrapped around or otherwise 
?tted on the “boot” in such a way that the boot presses 
the sheet into contact with the surface to be treated as the 
result of pressure applied through the handle. When large 
tools are used for the purpose indicated, it is extremely 
dit?cult to apply the required treating pressure over the 
whole area of the tool, particularly where irregularities 
are encountered in the surface to be treated. 
According to the present invention, a tool is provided 

wherein the treating pressure is applied evenly over the 
whole treating area of the tool regardless of the size of the 
tool and regardless of irregularities which may be en 
countered in the surface being treated. In the tool of this 
invention, the surface treating sheet is pressed into contact 
with the surface to be treated by a multiplicity of at least 
partially collapsible hollow nodules spaced from one an 
other longitudinally and transversely of the tool. The 
nodules have relatively thin, ?exible and resilient walls 
which preferably form pneumatic chambers extending 
substantially through the depth of the resilient working 
part of the tool. These nodules are between the rest of 
the tool and the surface being treated, and are adapted to 
become de?ected or partially collapsed in the areas where 
pressure is increased or irregularities are encountered to 
conform the treating sheet to the surface being treated. 
The nodules, when partially collapsed, tend to return to 
their normal shape due to their resiliency and due to the 
in?uence of the air contained in the pneumatic chamber 
or chambers formed by the nodules, with the result that 
the tool is adapted to conform easily to uneven surfaces 
when only relatively light pressure is applied to the tool 
through the handle. ' 

According to a preferred embodiment of this inven 
tion, ‘the nodules are presented at the bottom of a boot 
formed of a resilient material such as rubber, and the 
boot is adapted to be snapped onto a relatively rigid shoe 
which presents a ?at supporting surface for the boot. The 
boot is adapted to be attached and detached easily from 
the shoe and preferably also is adapted to hold the sur 
face treating sheet in position on the tool by gripping the 
sheet between the boot and the shoe in the manner gen 
erally described and claimed in my earlier US. Patent 
3,056,989. However, if desired, the working portion of 
the boot may be permanently attached to the shoe or 
secured thereto in some other manner. 

Other and further advantages of this invention will 
occur to one skilled in the art from the following descrip 
tion and claims taken together with the drawings wherein: 
FIG. 1 is a view in perspective of a tool according to a 

preferred embodiment of this invention showing the sur 
face treating sheet in position thereon; 
FIG. 2 is an enlarged bottom plan view of an end por 

tion of the tool of FIG. 1; 
FIG. 3 is an enlarged end elevational view of the tool 

of FIG. 1 with the handle removed for the sake of clarity; 
FIG. 4 is a view partly in section and partly in elevation 
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taken along the line 4——4 of FIG. 2, also with the handle 
removed, and showing a surface treating sheet in position 
on the tool; 
FIG. 5 is a view partly in section and partly in elevation 

taken along the line 5—5 of FIG. 2 and showing an end 
portion of the tool of this embodiment; 

FIG. 6 is a greatly enlarged view showing two of the 
nodules of the tool of FIG. 5; 
FIG. 7 is a greatly enlarged View similar to FIG. 6 and 

showing de?ection of ‘the nodules when pressure is applied 
to the tool; 

FIG. 8 is a top plan view of an end portion of the tool 
of the preceding ?gures showing the location of the snag 
ging ?ngers for the surface treating sheet; 
FIG. 9 is an enlarged sectional view taken along the line 

9-9 of FIG. 8; 
FIG. 10 is a schematic bottom plan view of an end por 

tion of the tool according to a modi?ed version of the 
embodiment of FIG. 1; 

FIG. 11 is an enlarged partially broken away view simi 
lar to FIG. 4 but showing the modi?cation of FIG. 10; 
FIG. 12 is a view in perspective of a somewhat different 

embodiment of a tool according to this ‘invention partially 
cut. away to show the internal nodules of this embodiment; 

FIG. 13 is a view partly in section and partly in eleva 
tion taken along the line 13—13 of FIG. 12; and 
FIG. 14 is a view similar to FIG. 13 but showing a 

modi?cation to the embodiment of FIGS. 12 and 13. 
Referring to FIGS. 1-9 of the drawings, there is shown 

a tool according to a preferred embodiment of the inven 
tion which comprises relatively rigid supporting means in 
the form of a ?at metal shoe 21, and a resilient boot 22 
which snaps over the edges of the shoe. The shoe 21 com 
prises a ?at metal plate with upstanding beads 23 formed 
along its longitudinal and transverse edges. The beads 
23 are formed by turning the edges of the plate around a 
small diameter hollow rod, or rod portions 24, in such a 
way that the bottom of the shoe remains even and presents 
a ?at supporting surface 25 for the boot. The shoe 21 is 
attached to a conventional mop handle 26 through a 
simple universal joint 27 riveted to the center of the shoe 
in such away as to retain the ?atness of the bottom sup 
porting surface 25 of the shoe. 
The boot 22 comprises resilient pneumatic working 

means 28 adapted to depend from the supporting surface 
of the shoe, and relatively rigid resilient ?anges 29 adapted 
to snap over the beads 23 at the longitudinal and trans 
verse edges of ‘the shoe 21 to hold the boot in position 
on the shoe. The ?anges 29 also are adapted to be ?exed 
to allow the edges of a surface treating sheet 31 to be 
tucked between the ?anges 29 and the beads 23 of the shoe 
to position the sheet on the tool. The ?anges 29 are suffi 
ciently resilient and ?rm that they may be ?exed easily 
to allow removal and installation of treating sheets 31 
and yet hold the sheets ?rmly in position on the tool. 
The resilient working means 28 presented at the bottom 

of the boot 22 comprises a multiplicity of at least partially 
collapsible hollow nodules 32 spaced from one another 
longitudinally and transversely of the supporting surface 
when the boot is in position on the shoe. 
The nodules 32 extend downwardly from the support 

ing surface 25 of the shoe and are spaced in such a way 
as to de?ne a multiplicity of grooves 33 between them 
which are open to the bottom of the tool. The resilient 
pneumatic means 28 at the bottom of the boot 22 com 
prises a multiplicity of supporting portions 34 adapted to 
contact the supporting surface 25 of the shoe between the 
nodules, and a multiplicity of spaced working portions 35 
at the bottoms of the nodules adapted to contact the sur 
face treating sheet 31. The sides of the nodules are 
formed by a multiplicity of relatively thin, ?exible and 
resilient walls 36 which connect ‘the working portions 35 
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and the supporting portions 34 of the resilient working 
means. The walls 36 extend through the thickness of the 
working means from the supporting portions thereof to 
the spaced working portions so that the nodules 32, in 
turn, de?ne pneumatic chambers 37 which extend sub 
stantially through the thickness of the depending portion 
28 of the boot. 
The depending resilient portion 28 of the boot coop 

erates with the supporting surface 25 of the shoe to trap 
air between the boot and the shoe, and in particular to 
trap air in each of the individual chambers 37 formed by 
the nodules. The nodules 32 normally are closed at the 

. bottom and open at the top to form the individual air 
chambers 37, as shown in FIG. 6, but when the boot 22 
is in position on the shoe 21 and pressure is applied to 
the boot through the shoe, the supporting surface 25 of 
the shoe 21 tends to close the tops of the air chambers 37 
formed by the nodules. 
The nodules 32 in the embodiment of FIGS. 1-9 are 

arranged in four rows extending longitudinally of the 
tool. The tool may be 11/2 to 2 feet long or any other 
desired length so that 20 to 30 or more nodules may be 
included in each row. 
Viewed from the bottom of the boot 22, the nodules 

32 are somewhat oblong in shape and arranged with their 
longest dimension extending primarily transversely of the 
tool. The nodules 32 in each row are inclined slightly to 
the ends 38 of the boot with the nodules in each row 
parallel to one another and inclined to the nodules in the 
next adjacent row to de?ne somewhat tortuous passages 
between them extending transversely of the boot. Further 
more, the nodules 32 in alternate rows are so arranged 
that they overlap the grooves 33 formed between the 
nodules in adjacent rows and thereby assure that pressure 
will be applied to the surface treating sheet 31 evenly 
along the length of the tool. 
As shown most clearly in FIGS. 4-7, the side walls 36 

of the nodules 32 are inclined at an angle a of less than 
90° to the supporting surface 25 of the shoe so that the 
walls tend to bend quickly as soon as pressure is applied 
to the boot through the shoe. This facilitates quick ad 
justment of the boot 22 and the surface treating sheet 31 
to the shape of the surface being treated. When pressure 
is applied vertically downwardly to the boot 22 through 
the shoe 21 the tops of the side walls 36 will ?ex inwardly 
in each nodule and the bottoms of the walls will ?ex out 
wardly to allow the nodules 32 to collapse partially in 
mushroom fashion, as shown in FIG. 7. Normally, force 
is applied to the shoe 21 at an angle with the vertical by 
the handle 26 of the tool. However, the bottom of the 
boot 22 normally is covered with a surface treating sheet 
which possesses a very low coet?cient of friction with re 
spect to the surface being treated so that the horizontal 
component of the angular force exerted on the shoe is 
converted almost entirely into movement of the boot 22 
and sheet with respect to the surface. In this case, the 
vertical component of the angular force remains to apply 
vertical pressure to the boot and cause the nodules 32 to 
collapse partially as explained above in connection with 
FIG. 7. It is possible in some applications wherein 
greater pressure is applied to the boot 22 from an angular 
force applied to the boot through the shoe 21 by the 
handle 26, that the partially collapsed nodules 32 will be 
de?ected slightly to one side or the other so that their 
walls do not remain symmetrically arranged about the 
vertical center line of the nodules as shown in FIG. 7. 
When the tool of this invention is used for dusting ?oors 
it is adapted to be wielded from side to side as the op 
erator walks along the ?oor so that a wide swath of ?oor 
area may be dusted in one pass by the operator. For in 
stance, a wide corridor may be dusted in one pass in this 
manner. During this type of operation, relatively light 
pressure is applied to the tool so that the nodules remain 
substantially as shown in FIG. 7 during dusting. 
FIGS. 8 and 9 show means in the form of a set of 
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4 
three snagging ?ngers 30 at one end of the tool depending 
from the bottom of the resilient ?anges 29 inside the 
bead 23 for holding or snagging the end edges of the sur 
face treating sheet to hold the sheet in position on the 
tool. The number and location of the ?ngers 30 are the 
same at both ends of the tool although only one end is 
shown for purposes of illustration. The ?ngers 30, as 
shown, are in the form of short frusto-cones integral 
with the ?anges 29. When the surface treating sheet is 
lapped over only the front and back ?anges 29 of the 
boot, as shown in FIG. 1, the ?ngers 30 located at each 
end of the boot roughly along the longitudinal center line 
of the tool would not be used. However, if the surface 
treating sheet is wider and therefore is tucked under all 
four ?ange sections 29, all of the snagging ?ngers would 
be used to help hold the sheet in position, as shown in 
FIG. 9. 
The nodules 32 tend to conform to irregularities in the 

surface to be treated because of their resiliency and be 
cause of the air trapped in each nodule by the supporting 
surface 25 of the shoe. In other words, the air inside 
each nodule 32 will exert pressure upon the inside surface 
of the nodule which will tend to return the nodule to its 
natural shape. Some of the air in the nodules subjected 
to the greatest pressure may tend to spill over the tops of 
these nodules across the adjacent supporting portions 34 
of the depending pneumatic means 28 of the boot into 
adjacent nodules which are not subjected to as much 
pressure. This may be a desirable result since it will tend 
to increase pressure in the adjacent nodules and cause 
them to press down into low areas in the surface being 
treated. 
FIGS. 10 and 11 illustrate a modi?cation to the em 

bodiment of FIGS. 1-9 wherein passages 41 are included 
between adjacent nodules 32 to encourage the equalization 
of air pressure between nodules for the reasons described 
above. As shown most clearly in FIG. 10, the passages 
41 are arranged to connect the nodules 32 in groups of 
six to form a number of adjacent resilient portions of 
equalized pressure. The groups, themselves, are uncon 
nected with one another to assure that the air is substan 
tially retained in each group despite the amount of pres 
sure exerted, thereby assuring that the nodules will not 
collapse completely at any one point. The nodule groups 
may contain more or less than six nodules 32 and groups 
of different numbers of nodules may be particularly suit 
able for certain uses. 

Referring to FIGS. 12-14, there is shown a tool ac 
cording to a somewhat different embodiment of the inven 
tion wherein the shoe 21 and the handle 26 attached there 
to are the same as those of the embodiment of FIGS. 
1-11, but the boot 22 is modi?ed. The resilient ?anges 
29 which snap over the beads 23 on the shoe 21 for hold 
ing the boot 22 on the shoe and securing the surface 
treating sheet 31 in position thereon, also are the same 
as the ?anges 29 of the embodiment of the preceding 
?gures. In the form shown in FIGS. 12 and 13 the pres 
sure applying resilient pneumatic portion of the boot de 
pending from the shoe comprises a multiplicity of nodules 
42 which are spaced longitudinally and transversely of 
one another in the boot to de?ne grooves 43 between them 
but are inverted with respect to the shoe 21 as compared 
with the nodules of the preceding ?gures. Thus, in this 
embodiment of the invention, one single pneumatic cham 
ber 44 is formed by the interconnected grooves 43 de?ned 
between the resilient walls 45 of the nodules and the 
spaced working portions 46 at the bottom of the boot are 
formed between the nodules, not by the tips of the nodules 
as in the embodiment of FIGS. l-ll. In the embodi 
.ment of FIGS. 12 and 13, the pneumatic chamber is closed 
by a top cover portion 47 of the boot, itself, which ?ts 
above the nodules 42 directly under the shoe 21. Thus, 
the boot of FIGS. 12 and 13 contains an internal pneu 
matic chamber 44 which is closed whether or not the boot 
is positioned on the shoe. FIG. 14 illustrates a modi?ca 
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tion of the form shown in FIGS. 12 and 13 wherein the 
pneumatic chamber 44 of the boot is open when the boot 
is removed from the shoe 21 and closed when the boot 
is positioned on the shoe. In FIG. 14 an inwardly extend 
ing peripheral ridge 48 is shown in the boot directly un 
derneath the resilient ?anges 29 thereof for ?tting tightly 
under the edge portions of the supporting surface 25 
presented by the shoe and forming therewith a closure 
for the top of the pneumatic chamber 44. 

In the embodiment of FIGS. 12—14, the inclined re 
silient walls 45 of the nodules 42 facilitate ?exing and 
partial collapse of the nodules for quick adjustment to 
irregularities in the surface being treated, and the nodules 
tend to return to their normal shape due to their resiliency 
and due to the air pressure in the pneumatic chamber 44, 
as described in connection with the embodiment of FIGS. 
1-11. Similarly, as described hereinbefore, the air pres 
sure inside the chamber tends to redistribute pressures in 
the boot so as to prevent pressure concentrations and urge 
the surface treating sheet into irregularities in the surface 
being treated. 
The boot may be formed of any suitable resilient and 

durable material which may be shaped in the desired form 
and which will retain its resiliency and strength over long 
periods of use. Natural and synthetic rubbers have been 
found to be quite satisfactory for this purpose. 
Having now described the invention in speci?c detail 

and exempli?ed the manner in which it may be carried 
into practice, it will be readily apparent to those skilled 
in the art that innumerable variations, applications, modi 
?cations, and extensions of the basic principles involved 
may be made without departing from its spirit or scope. 
The invention claimed is: I 
1. A tool adapted to present a surface treating sheet 

comprising a handle and a boot attached to an end of said 
handle by a universal joint, said boot comprising: relative 
ly rigid supporting means presenting a supporting surface; 
resilient pneumatic means cooperating with said support 
ing surface to trap air between said pneumatic means and 
said surface; said pneumatic means comprising a multi 
plicity of spaced working portions adapted to contact the 
surface treating sheet, a multiplicity of supporting por 
tion adapted to contact said supporting surface, and a 
multiplicity of ?exible and resilient walls connecting said 
working portions and said supporting portions; said walls, 
said working portions and said supporting portions being 
integral and de?ning a multiplicity of at least partially 
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collapsible hollow nodules, said spaced working portions 
presented at the bottom of the nodules and said support 
ing portions located between the nodules, said nodules 
being normally closed at the bottom and adapted to be 
closed at the top to form individual air chambers when 
said supporting surface is pressed into contact with said 
supporting portions, and said nodules spaced from one 
another longitudinally and transversely of said pneumatic 
means, said nodules when partially collapsed tending to 
return to their normal shape due to their resiliency and 
the in?uence of the air trapped between the pneumatic 
means and the supporting surface; whereby said tool is 
adapted to conform easily to uneven surfaces when only 
relatively light pressure is applied to the tool. 

2. A tool according to claim 1 wherein said nodules 
are connected by air passages in said supporting portions 
when closed at the top by said supporting surface. 

3. A tool according to claim 1 wherein said nodules 
are connected in groups by air passages in said sup 
porting portions when closed at the top by said supporting 
surface and said groups are unconnected with one an 
other. 

4. A tool according to claim 1 wherein the nodules are 
oblong in shape when viewed from the bottom of the tool 
and said nodules are arranged with their long dimension 
extending primarily transversely of the tool. 
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