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4 Claims. (CI. 51-170) 

This invention relates generally to backing de 
vices for yieldably engaging abrasive or polish 
ing elements, and more particularly to a shoe 
mechanism for sanding machines, polishing ma 
chines, or the like. 
In the past, many shoe mechanisms have been 

devised for engaging abrasive elements such as 
abrasive belts on Sanding machines, in order to 
attempt to cause such abrasive elements to 
follow the contour of a workpiece. Some of these 
machines have been devised for use with abrasive 
elements in the sanding, grinding, or polishing 
at substantially flat surfaces, in order to attempt 
to cause the abrasive element to follow any 
minute undulations in the flat Surface, So as to 
thereby finish the entire surface in a desired man 
ner. Other shoes have been devised in an attempt 
to cause the abrasive element to properly folioW 
irregular or curved contours of workpieces with 
out destroying the preformed or desired contour 
of the workpieces. So far as is knoWn, iho One 
has heretofore devised a shoe mechanism which 
will properly maintain an abrasive element in 
engagement with a flat surface as well as a radi 
used or curved surface of a workpiece, So as to 
properly sand or polish such surfaces, Without 
any danger of destroying the contour thereof. 
Furthermore, most shoes which have been ihere 
tofore devised frictionally engage the moving 
abrasive element and thus tend to create a large 
amount of heat, and also overwork the driving 
mechanism for the abrasive element. The appli 
cants have overcome this latter difficulty with the 
shoe mechanism of this invention and have at 
the same time provided a shoe mechanism which 
is equally applicable for the Sanding or polishing 
of flat surfaces, as well as complexly curved Sur 
faces, irrespective of the contour thereof. 

It is therefore an object of this invention to 
provide a shoe mechanism for use in conjunction 
with abrasive or polishing elements and Operating 
devices therefor, which will not overload the ele 
ment driving mechanism, due to frictional en 
gagement with the element, and which Will cause 
or allow the element to properly follow and en 
gage any desired contour of a Workpiece in the 
finishing of a workpiece Surface. 

It is a still further object of this invention to 
provide a shoe mechanism of the aforementioned 
type, which may be easily applied to various types 
of abrasive machines and is usable in conjunction 
with various types of abrasive elements. 

It is a still further object of this invention to 
provide a shoe mechanism of the aforementioned 
type, including a plurality of members which 
yieldably engage the abrasive element and all of 
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Which exert the same pressure on the abrasive 
element at the same time, irrespective of the rela 
tive position of the engaging members relative 
to each other. 

It is a still further object of this invention to 
provide a shoe mechanism of the aforementioned 
type, which is especially efficient in operation, 
Simple in construction, inexpensive to manufac 
ture and maintain, and compact in arrangement. 
These and other objects of this invention will 

become more apparent from the following de 
tailed description, taken in conjunction with the 
accompanying drawings, in which: , 

Figure. 1 is a front elevational view of a belt 
Sanding machine, having the shoe mechanism 
of this invention connected therewith, with parts 
broken away in section for purposes of clarity; 

Fig. 2 is an enlarged fragmentary. Sectional 
View of the structure illustrated in Figure 1, taken 
along the line 2-2 thereof; 

Fig. 3 is a fragmentary Sectional view of the 
Structure illustrated in Fig. 2, taken along the 
line 3-3 thereof; 

Fig. 4 is a fragmentary end elevational view 
of the structure illustrated in Fig.1, engaging a 
Workpiece of a particular contour; and 

Fig. 5 is a fragmentary side elevational view 
Of the structure illustrated in Fig. 1, engaging a 
Workpiece of a still different contour. 
The Shoe mechanism of this invention is usable 

in conjunction with various types of machines 
Or devices for finishing Workpieces, such as 
polishers, Sanders, or the like, and is usable in 
conjunction with different types of Such devices, 
Such as for example, belt SanderS or disk Sanders. 
For purposes of illustration, the shoe mechanism 
8 is shown in conjunction with a portable belt 
sander which includes, as can be seen in Fig. 1, 
a housing 9, having handles connected there 
With, which may be grasped by an operator using 
the belt sander in Order to lift and manipulate the 
Same. A pair of Spaced pulleys 3 are rotatably 
supported on the housing 9 by any Suitable means, 
such as axles. 5, which have their axes disposed 
in a common horizontal plane. A suitable abra 
sive sanding belt 7 extends around the pulleys 
3 and is frictionally engaged thereby so that 
when the pulleys are rotated, the belt will be 
rotatably driven. The Sanding machine herein 
illustrated is air operated and Suitable fluid op 
erated motors are disposed in the housing for 
driving the pulleys 3. An air hose 9 is con 
nected with the housing 9 at 21 for supplying 
compressed air to the sander and an operating 
valve 22 is disposed adjacent the air inlet for 
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starting and stopping the Sanding machine 
motorS. 
The shoe mechanism 8 is illustrated as being 

disposed between the pulleys 3 and the upper 
and lower horizontal portions of the Sanding belt 
7. While the shoe mechanism 8 may be con 

structed in various ways, it is shown as including 
a stationary cylinder or chamber member 23 in 
the form of a rectangular metal block. The 
member 23 is provided with a plurality of trans 
versely spaced rows of longitudinally Spaced, Ver 
tically extending apertures or bores 27. The 
bores 27, in alternate roWS, are longitudinally 
spaced or offset from the bores in adjacent rows, 
so that the bores are disposed in a staggered re 
lationship. The upper portion of the block-men 
ber 23 is provided with a plurality of transversely 
spaced, longitudinally extending, horizontal pas 
sageways 29, which are disposed between the ad 
jacent rows of bores 27 and break into and Com 
municate with the upper ends of the bores 21. 
The opposite ends of the passagewayS 29 are 
closed by any suitable means, such as plugs 3. A 
domelike member 33 is connected to the top of the 
member 23 and communicates with the paSSage 
ways 29 through suitable apertures 35. One end 
of a fluid conduit 37 is connected to the member 
33 at 39 so that fluid under pressure can flow into 
the passageways 29 and the upper ends of all of 
the bores 2i. A Suitable relief Walve 4 is Sup 
ported on the member 23 and communicates with 
the passageways 29 through an aperture 43. The 
relief valve may be adjusted to control the maxi 
mum fluid pressure in the passagewayS 29 and 
bores 27. It will thus be seen that a plurality of 
air or fluid cylinders are provided Which are in 
terconnected by the horizontal passageways 29, 
or other suitable means, such as a cylinder head 
or the like, which in turn are connected with a 
Suitable fluid inlet. 
A bore-fitting rodlike member or piston A5 is 

slidably disposed in each of the bores 27 and has 
its lower end projecting below the member 23 and 
forked to rotatably support anti-friction rollers 
or bearings 47. Suitable means are provided for 
limiting the extension movement of the pistons 
and in the embodiment illustrated each of the 
rodlike members 45 is provided with an axially 
elongated slot 49 therein. A transversely extend 
ing pin 5 extends through the slots 49 of each 
group of transversely aligned rods or pistons and 
is supported in the member 23 So as to limit the 
vertical movement of the rod members 45 in their 
respective bores 27. The flow of fluid or air under 
pressure into the passageways 29 and the upper 
ends of the bores 27 will normally move the rod 
members 45 to their downwardmost position, as 
determined by the pins 5. The stationary block 
like member 23 is connected With a stationary 
portion of the Sanding machine by any Suitable 
means, such as plate 53, and is so positioned that 
when the rod members 45 are in their downward 
most position, the bottoms of the rollers 47 will 
be disposed below the bottoms of the pulleys 3. 
It will thus be seen that the plurality of rollers 
47 engage the lower portion of the Sanding belt 
7 between the pulleys 3 to provide a work 

engaging area, which is controlled by the shoe for 
sanding workpieces in a desired manner. 
Due to the fact that fluid, under pressure, is 

contained in the stationary member 9, the same 
fluid pressure is acting on the upper end of each 
of the rod members 45, irrespective of the rela 
tive extended or retracted positions of the various 
rod members and their rollers. Therefore, the 
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shoe mechanism will retain the belt in engage 
ment With any desired workpiece contour. For 
example, if it is desired to Sand a tubular men 
ber 57, such as illustrated in Fig. 4, the operator 
merely places the lower portion of the Sanding 
machine belt on the tubular member and 
exerts a pressure thereon. The rollers or bearings 
47 which are engaging the belt will cause the belt 
to engage the arcuate surface of the: tubular 
member 57 with the same pressure at every point, 
due to the fact that even though the vertical po 
Sitions of the rollers are varied, the same air 
preSSure is acting against each rod member 45, 
so that there is no excessive pressure applied 
against the rod members, which are retracted the 
greatest amount, due to the engagement with 
the Workpiece contour. Thus, the construction 
of this invention insures that a greater pressure 
Will not be applied to any one part of the arcuate 
Surface Of the tubular member 57, so as to de 
stroy the contour thereof or remove more metal 
or material from any one portion than from an 
other portion, - 
. The same is true in the Sanding of the arcuate 
Surface of a roller or drumlike member 59, as 
illustrated in Fig. 5, wherein it will be seen that 
the rod members 45, and rollers 47 will assume 
various retracted and extending positions in the 
maintenance of the belt in engagement with the 
arcuate surface, of the roller or drum member, 
Without exerting any greater pressure at any one 
point along the arcuate surface than at any other 
point. The belt may thus be presented at 
any angle to the workpiece in accordance. With 
the contour of the workpiece and the best method 
of Sanding the Surface thereof, and the shoe 
mechanism will cause the proper engagement of 
the Sanding belt with the workpiece contour. As 
a large number of rollers 47 are provided, which 
are disposed in an offset or staggered relation, 
the rollers in effect provide a continuous surface 
or area, applying pressure to the belt. Practically 
any contour, whether it be a small radius, large 
radius, complex or reverse curve, etc., may be 
Sanded accurately with a sanding machine em 
ploying the shoe mechanism of this invention. 

If it is desired to sand a flat surface, the re 
lief valve 4 is adjusted so that fluid at a relative 
ly high pressure will be present in the member 
23 and bores 27. Therefore, when an operator 
exerts a downward pressure on the sanding ma 
chine, the rollers 47 will maintain the belt por 
tion in engagement with the flat surface and as 
the roller's are disposed below the bottoms of the 
pulleys 3, the portions of the belt adjacent the 
pulleys 3 will not engage the flat surface, but 
only the portions of the belt engaged by the shoe 
rollers 47. When the operator applies the down 
Ward pressure on the handles ff, the rod mem 
bers 45 will be partially retracted so that if there 
are any undulations in the flat surface, the roll 
ers will move independently upwardly or down 
Wardly to cause the belt to follow such undula 
tions and completely finish the flat surface in 
the desired manner. When the device is being 
used to Sand tapered surfaces, compound radi 
uses or other curved or complex contours, the re 
lief valve 4? is generally adjusted so that relative 
ly light fluid pressure is exerted on the rod mem 
bers 45 and rollers 47. Thus, the device may be 
moved along the contoured surface and the roll 
ers 4 will move inwardly or outwardly to cause 
the belt to follow and engage the Surface, and the 
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machine can be used to sand any Surface merely 
by moving the machine and belt along the cons 
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tour of the workpiece and if desired Ol' neceS 
sary, rocking the machine relative to the Work 
piece. It is important to realize that With the 
shoe of this invention, equal pressure is applied 
to the belt and workpiece throughout the extent 
of the shoe so that there is no increased pres 
sure on the opposite ends of the belt, as is preva 
lent with so many of the shoes now in use. 
Furthermore, with this shoe mechanism, in the 

sanding of all contours, the belt moves away 
from either end of the shoe parallel with the pull 
leys 3, so that any tendency for the belt to feed 
transversely off the pulleys and possibly become 
disengaged therefrom, is eliminated. As the rol 
ers 47 and rod members 45 are all identical in 
construction, they are interchangeable, So that 
if the shoe is being used continuously to Sand 
any particular contour which may tend to CauSe 
more wear on certain of the rollers than on 
others, the rollers may be easily interchanged SO 
that the shoe will have an extremely long life. 

It will thus be seen that the shoe mechanism 
of this invention may be used in conjunction with 
various types of abrasive polishing or Work en 
gaging elements and machines and Will exert 
yieldable pressure against the element, which 
pressure will be equal throughout the extent of 
the shoe and irrespective of the position of the 
belt-engaging elements or rollers, so that both 
flat surfaces and other contours of a Workpiece 
may be accurately and easily Sanded in a nail 
ner which has not been heretofore possible. It 
will also be appreciated that the shoe mechanism 
of this invention is extremely simple and efficient 
in operation, relatively inexpensive to manufac 
ture and maintain, and may be easily connected 
with various types of devices to permit the per 
formance of various operations in accurate man 
ner not heretofore possible. 
What is claimed is: 
1. A belt sanding machine including a pair 

of spaced pulley elements, means rotatably Super 
porting said pulley elements on axes disposed in 
the same horizontal plane, means for rotatably 
driving said pulley elements, an abrasive belt ex 
tending around said pulleys and adapted to be 
rotatably driven therewith, a shoe mechanism in 
cluding a plurality of anti-friction elements en 
gaging said belt between said rollers, a member 
supported on said machine above the lower por 
tion of said belt between said pulleys, Said men 
ber having a plurality of vertically extending 
bores therein, bore-fitting members slidably 
mounted in said bores and connected with said 
anti-friction elements, means interconnecting 
said bores and adapted to have fluid under pres: 
sure conveyed thereto for exerting the same fluid 
pressure on the upper ends of all of said bore 
fitting members, whereby to yieldably resist up 
ward movement of said anti-friction elements 
and bore-fitting members. 

2. A belt sanding machine including a pair of 
spaced pulley elements, means rotatably support 
ing said pulley elements on axes disposed in the 
same horizontal plane, means for rotatably driv 
ing said pulleys, an abrasive belt extending 
around said pulleys and adapted to be rotatably 
driven therewith, a shoe mechanism including a 
plurality of spaced anti-friction elements engag 
ing said belt between said pulleys, a member Sup 
ported on said machine above the lower portion 
of said belt between said rollers, said member 
having a plurality of vertically extending bores 
therein, bore-fitting members slidably mounted 
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in said bores and connected with said anti-fric 
tion elements, means interconnecting Said bores 
and adapted to have fluid under pressure Con 
veyed thereto for exerting the same fluid pres 
Sure on the upper ends of all of said bore-fitting 
members, whereby to resist upward movement 
of said anti-friction elements and bore-fitting 
members, said anti-friction elements being 
normally disposed in a plane below the bottoms 
of Said pulley elements. 

3. A belt sanding machine including a pair of 
Spaced pulley elements, means rotatably Sup 
porting said pulley elements on axes disposed in 
the same horizontal plane, means for rotatably 
driving said pulley elements, an abrasive belt 
extending around said pulley elements and 
adapted to be rotatably driven therewith, a block 
member supported on said machine above the 
lower portion of said belt between said pulleys, 
said member having a multiplicity of vertically 
extending bores therein, bore fitting members 
slidably mounted in said bores and connected 
with a multiplicity of antifriction elements which 
in turn engage said belt between Said pulleys, 
said antifriction elements being so closely spaced 
that their total projected areas are substantially 
equal to the projected area of the block member, 
neans interconnecting Said bores and adapted to 
have fluid under pressure conveyed thereto for 
exerting the same fluid preSSure on the upper 
ends of all Said bore fitting members whereby to 
yieldably resist upward movement of said anti 
friction elements and bore fitting members. 

4. A belt sanding machine including a pair of 
spaced pulley elements, means rotatably sup 
porting Said pulley element.S on axes disposed on 
the same horizontal plane, means for rotat 
ably driving Said pulley elements, an abrasive 
belt extending around said pulleys adapted to be 
rotatably driven thereWith, a shoe mechanism 
including a multiplicity of rotatable antifriction 
elements positioned in Staggered lateral and 
longitudinal roWSSO as to produce an Overlapping 

- of the exterior peripheral portions of said ele 
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ments, a block member Supported on said na 
chine above the lower portion of Said belt between 
said pulleys, said member having a multiplicity 
Of vertically extending bores therein, bore fitting 
members slidably mounted in said bores and con 
nected with said antifriction elements, means 
interconnecting said bores and adapted to have 
fluid under preSSure Conveyed thereto and exert 
the same fluid pressure on the upper ends of all 
of said bore fitting members whereby to yield 
ably resist upward movement of Said antifric 
tion elements and bore fitting members, said an 
tifriction elements engaging said belt between 
said pulley'S SO as to yieldably back said belt 
over a Substantially continuous area defined by 
the Outer roWS of Said elements. 

GEORGE H. PLANCON. 
PAUT. R. BAKER. 
DANA. F. MCFAL. 
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