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SANDING PAD ASSEMBLY

SUMMARY BACKGROUND OF THE INVENTION

The present invention relates to molded foam sand-
ing pad assemblies. Sanding pad assemblies having
molded foam sanding pad members are commonly used
for sanding irregularly curved surfaces such as automo-
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bile bodies. The pad member is constructed to be resil- 0

ient and deformable in order to readily conform to
these surfaces. To accomplish this, pad members in the
past have been made of an open cell foam structure
such as that shown in the U.S. Pat. No. 3,082,582 is-
sued to B. G. Jeske on Mar. 26, 1963. Such pad mem-
bers are made with an impervious outer skin of the
same material as the remainder. The overall hardness
of the pad can be varied to suit the needs of various ap-
plications; however, the overall softness or lower limit
of durometer is restricted by the resultant loss of dura-
bility of the pad, i.e., the softer pad has an outer skin
not as tough as the harder pad. For example, while a
low hardness might be advantageous and highly desir-
able for an application having difficult surfaces with
which to conform, the resultant soft pad will be more
susceptible to tearing and ripping, hence requiring
more frequent replacement. A tougher skin could be
provided, however, that would result in a harder pad. A
softer pad will have a concomittantly less tough skin.

Another problem with conventional pads is that a
softer pad will distort substantially more at higher
speeds than the harder pad. This places, in a sense, a
pretension at the periphery of the pad which could ren-
der the softer pad more susceptible to tearing.

In the present invention, two different foam materials
are used, one for the core and the other for an outer
layer having the outer skin. In this way a soft, pliable,
resilient core can be provided with an outer layer hav-
ing a tough outer skin. The overall hardness of the pad
member can then be made to suit the desired applica-
tion and a pad member having an overall or compound
low hardness can be provided which is still durable.
Therefore, it is an object of the present invention to
provide an improved sanding pad assembly having a
pad member with a core and an outer layer of different
materials. It is another object to provide a sanding pad
member having a core and outer layer of substantially
different hardnesses. It is another object of the present
invention to provide an improved sanding pad member
‘having a soft core of one material having one hardness
and an outer layer having a tough outer skin of a differ-
ent material having a different hardness for providing a
pad member having an overall desired resilience. It is
another general object to provide an improved sanding
pad assembly.

In another form of the invention, the makeup of the
core and outer layer is reversed. Thus in the alternate
form a soft, pliable, resilient outer layer can be pro-
vided with a harder, tough core. Again the overall hard-
ness of the pad member can then be made to suit the
desired application but the local working surface will
be softer than the first form noted. The harder core
minimizes high speed distortion and as a result the lat-
ter pad can be run at even higher speeds than the for-
mer without undue distortion. It is another object of the
present invention to provide an improved sanding pad
member having a soft outer layer of one material hav-
ing one hardness and a core of a different material hav-
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ing a different hardness for providing a pad member
having an overall desired resilience.

Other objects, features, and advantages of the pres-
ent invention will become apparent from the subse-
quent description and the appended claims, taken in
conjunction with the accompanying drawings, in
which:

FIG. 1 is a plan view of the working face of one form
of a sanding pad assembly embodying features of the
present invention with some parts shown broken away;

FIG. 2 is a sectional view of the assembly of FIG. 1
taken generally along the line 2—2 in FIG. 1;

FIG. 3 is a view similar to FIG. 2 of a different form
of the invention; and

FIG. 4 is a fragmentary view similar to FIG. 2 of a still
different form of the invention in which the make up of
the core and outer layer is reversed.

Looking now to the drawings a sanding pad assembly
10 is shown and includes a back up plate assembly 12,
a pad member 14 and a reinforcing member 16. The
back up plate assembly 12 includes a disc 18, which
may be formed of rigid rubber, plastic or equivalent
material. A center hub member 20 is molded within the
disc 18 and has an internally threaded tubular portion
22. Portion 22 is adapted to be threadably supported
upon an arbor 24 which can be rotated by a suitable
tool (not shown). The pad 10 is molded to the disc 18
and partially extends over the periphery thereof to pro-
vide a secure bond therewith.

The pad 14 has a soft inner core 26 and an outer
layer 28 having a tough outer skin. After foaming the
core 26 onto the disc 18, the core 26 is crushed to open
the cells and hence to provide greater resiliency or con-
formability. The core 26 can be made from a flexible
polyurethane foam system with the polyol side of the
system utilizing a polyester resin, an amine catalyst sys-
tem (including an amine such as tricthylamine, etc.),
and a suitable blowing agent; the other side of the sys-
tem can include toluene diisocyanate (TDI). The two
sides can be appropriately mixed in a suitable mold and
will foam at a determined temperature (see patent to
Jeske, supra, the disclosure of which is incorporated
herein by reference). The resilience and/or durometer
of the core 26 can be varied by varying the quantity of
polyol (i.e., polyester resin) and associated materials
used in the mold. Preferably the core 26 will be formed
to have a durometer on the shore A scale in the range
of from about 10 to about 60.

After the core 26 has been crushed and cured the
outer layer 28 is molded thereto. The outer layer 28
can also be made from a semi-rigid polyurethane foam
system with the polyol side of the system utilizing a
polyether resin, an amine catalyst system (including an
amine such as triethylamine, etc.,) and a suitable blow-
ing agent; the other side of the system can include tolu-
ene diisocyanate (TDI). Again, the two sides can be
mixed in a suitable mold and at a determined tempera-
ture, will foam about the exposed surfaces of the core
26.

Since the core 26- was generally an open cell con-
struction, the material of the outer layer 28 will foam
partially into the core 26 forming a transition area 30.
This transition area 30 will provide a good bond be-
tween the outer layer 28 and core 26 and will also pro-
vide a zone in which there is a gradual change in physi-
cal properties from one to the other. The outer layer 28
is a substantially closed cell semi-rigid foam structure
and hence is generally impervious to dirt, water, etc.,
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encountered in the sanding operation and hence will
minimize loading.

The hardness or resilience of the outer layer 28 can
also be varied by carrying the amount of polyol (i.e.,
polyether resin) and associated materials used in the
mold. The outer layer 28 had a durometer on the Shore
A scale within a range of from about 30 to about 100.
In a preferred form the durometer on the shore A scale
is within the range of about 50 to about 100. In one ex-
ample in a pad member 14 which is approximately 1 %
inches to about 1 % inches thick, the outer layer 28 has
a thickness of at least about one-sixteenth inch to about
one-fourth inch with the transition area 30 being at
least about one-eighth inch to about one-fourth inch.
Note then that the outer layer 28 is of substantially
greater thickness than the normal skin resulting from
foaming polyurethane parts in a closed mold.

The outer layer 28 being semi-rigid, harder and
tougher provides better wear and durability character-
istics than the core material while siill permitting the
overall flexibility or resilience and/or deformability of
the pad member 14 to be maximized. In addition, in
some applications the minimum hardness has been lim-
ited by the speed of rotation of the pad assembly; thus
at high speeds, a soft pad could produce undue distor-
tion; in some applications the pad assembly may be ro-
tated as fast as 15,000 r.p.m. Likewise the outside di-
ameter of a pad assembly of given hardness may be lim-
ited in high speed applications.

With the pad assembly 19, the hard outside layer 28
assists in minimizing high speed distortion and permits
the use of a larger diameter pad member for a given
overall hardness at a given rotational speed.

As noted the pad member 14 has a reinforcing mem-
ber 16 supported at its outer working face. The mem-
ber 16 can be formed of a relatively heavy fabric mate-
rial such as canvas, burlap or the like and can be se-
cured in place during foaming of the outer layer 28
with portions of the outer layer 28 penetrating the
voids in the fabric to provide a tight, secure bond.

FIG. 3 shows a different form of the invention; in
FIG. 3 elements similar to like elements in FIGS. I and
2 have been given the same numerical designation with
the addition of the letter a. There the core 26a is com-
pletely captured by the outer layer 28a. The back up
plate assembly 12a has a disc 18¢ which extends sub-
stantially over the entire back surface of the pad mem-
ber 10a and can be bonded thereto either in the mold-
ing process or subsequently with a suitable adhesive. In
any event, the back up plate assembly 124 will transfer
the torsional forces to the pad member 18a through the
stiffer, harder outer layer 28a. Note that the outer layer
28a could also be molded to partially overlay the pe-
riphery of the disc 18a.

FIG. 4 shows a still different form of the invention in
which the materials for the core and outer layer are re-
versed. In FIG. 4 elements similar to like elements in
FIGS. 1 and 2 have been given the same numerical des-
ignation with the addition of the letter b. In FIG. 4,
however, the core 26b is made from a semi-rigid poly-
urethane foam system the same as the outer layer 28 in
the embodiment of FIGS. 1 and 2; the outer layer 28b,
on the other hand, is made from a flexible polyurethane
foam system the same as the core 26 in the embodi-
ment of FIGS. 1 and 2. With the embodiment of FIG. 4
a pad member 14b, softer than that of a pad member
such as member 14b utilizing the construction of FIGS.
1 and 2, can be provided with the pad member 14b hav-
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ing a high speed distortion characteristic superior even
to the improved characteristic of pad member 14. The
outer layer 28b will termainte in a tough outer skin and
a reinforcing member 16b can be supported at its outer
working face. A transition area 306 will be located be-
tween the outer layer 285 and core 265 and will include
materials of both the core 265 and outer layer 28b.

While it will be apparent that the preferred embodi-
ments of the invention disclosed are well calculated to
fulfill the objects above stated, it will be appreciated
that the invention is susceptible to modification, varia-
tion and change without  departing from the proper
scope or fair meaning of the invention.

What is claimed is:

1. A sanding pad assembly comprising: a pad mem-
ber, back up means secured to said pad member for
supporting said pad member for rotation, said pad
member comprising a core of soft flexible foam mate-
rial and an outer layer on said core of a semi-rigid foam
material extending over the work surfaces of said pad
member.

2. The pad assembly of claim 1 with said outer layer
terminating in a tough outer skin.

3. The pad assembly of claim 1 and said core being
substantially open cell structure.

4. The pad assembly of claim 1 with said outer layer
being substantially a closed cell structure. )

5. The pad assembly of claim 1 with said core bf’mg
a flexible polyurethane foam having a substantially
open cell structure. .

6. The pad assembly of claim 1 with said outer layer
being a semi-rigid polyurethane foam having a substan-
tially closed cell structure. . )

7. The pad assembly of claim 1 -with said core having
a hardness in the range of from about 10 to about 60 on
the Shore A scale and with said outer layer having a
hardness in the range of from about 30 to about 100 on
the Shore A scale. . . .

8. The pad assembly of claim 1 with said core having
a hardness in the range of from about 10 to about 60 on
the Shore A scale and with.said outer layer having a
hardness in the range of fism about 50 to about 100 on
the Shore A scale. - . ) )

9. The sanding pad assembly of claim 1 w1‘th said pad
member having a transition zone between said core and
said outer layer, said zone being comprised of semi-
rigid foam interfoamed with flexible foam. o

10. The sanding pad assembly of claim 1 wherein said
outer layer has a thickness of from about one-sixteenth
inch to about one-fourth inch where said pad mem-ber
is apbroximately 1 % inches to around 1 Y2 inches thick.

11. The sanding pad assembly of claim 9 wherein said
outer layer has a thickness of from about one-sixteenth
inch to about one-fourth inch, and said transition zone
being about one-eighth inch to about one-fourth inch
thick where said pad member is approximately 1 %
inches to around 1 % inches thick. )

12. The pad assembly of claim 1 with said core being
a flexible polyurethane foam of a polyester resin and
having a substantially open gell structure and with said
outer layer being a semi-rigid polyurethane foam of a
polyether resin and having a substantially closed cell
Str;;tl'gﬁé pad assembly of claim 1 with said back up
means comprising a rigid disc secured to one side of
said core with the material of saiq core extending over
the radially outer periphery of said disc.
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14. The pad assembly of claim 1 with said back up

means comprising a rigid disc secured to said outer
layer at one side of said pad member.

15. The sanding pad assembly comprising: a pad
member, back up means secured to said pad member
for supporting said pad member for rotation, said pad
member comprising a core of flexible polyurethane
foam of a substantially open cell structure, said pad
member further comprising an outer layer of semi-rigid
polyurethane foam of a substantially closed cell struc-
ture, said core having a hardness in the range of from
about 10 to about 60 on the Shore A scale, said outer
layer having a hardness in the range of from about 30 to
about 100 on the Shore A scale.

16. The pad assembly of claim 15 with said pad mem-
ber having a transition zone between said core and said
outer layer which is comprised of semi-rigid foam of
said outer layer interfoamed with the flexible foam of
said core.

17. The pad assembly of claim 16 with said outer
layer having a thickness of from about one-sixteenth
inch to about one-fourth inch. .

18. The pad assembly of claim 17 with said transition
zone having a thickness of from about one-eighth inch
to about one-fourth inch.

19. The pad of claim 17 with said core being of a
foam of a polyester resin and with said outer layer
being of a foam of a polyether resin.

20. The pad assembly of claim 19 with said back up
means comprising a rigid disc secured to one side of
said core with the material of said core extending over
the radially outer periphery of said disc.

21. The pad assembly of claim 19 with said back up
means comprising a rigid disc secured to said outer
layer at one side of said pad member.

22. A sanding pad assembly comprising: a pad mem-
ber, back up means secured to said pad member for
supporting said pad member for rotation, said pad
member comprising a core and an outer layer, one of
said core and said outer layer being made of soft flexi-
ble foam material, the other of said core and said outer
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layer being made of a semi-rigid foam material, said
outer layer extending over the work surfaces of said
pad member.

23. The pad assembly of claim 22 with said outer
layer terminating in a tough outer skin.

24. The pad assembly of claim 22 with said core
being substantially a closed cell structure.

25. The pad assembly of claim 22 with said outer
layer being substantially an open cell structure.

26. The pad assembly of claim 22 with said outer
layer being a flexible polyurethane foam having a sub-
stantially open cell structure.

27. The pad assembly of claim 22 with said core
being a semi-rigid polyurethane foam having a substan-
tially closed cell structure.

28. The pad assembly of claim 22 with said outer
layer having a hardness in the range of from about 10 to
about 60 on the Shore A scale and with said core hav-
ing a hardness in the range of from about 30 to about
100 on the Shore A scale.

29. The pad assembly of claim 22 with said outer
layer being a flexible polyurethane foam of a polyester
resin and having a substantially open cell structure and
with said core being a semi-rigid polyurethane foam
foam of a polyether resin and having a substantially
closed cell structure, said back up means comprising a
rigid disc secured to one side of said core with the ma-
terial of said core extending over the radially outer pe-
riphery of said disc.

30. The sanding pad assembly of claim 29 wherein
said outer layer has a thickness of from about one-six-
teenth inch to about one-fourth inch, and said transi-
tion zone being about one-eighth inch to about one-
fourth inch thick where said pad member is approxi-
mately 1 % inches to around 1 % inches thick.

31. The pad assembly of claim 29 with said pad mem-
ber having a transition zone between said core and said
outer layer which is comprised of semi-rigid foam of
said core interfoamed with the flexible foam of said

outer layer.
* ¥ % % %




