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The present invention relates in general to im-
provements in abrasive devices and herein relates
to an improved construction and form of grind-
ing abrasive devices, and specially for employ-

5 ‘ment In the form of discs for dectachable and re-
newable application on the ends of suitable shafts
for carrying out rotary grinding processes.

‘While the present invention is more particu-
larly shown and described as incorpcrated in a

10 structure for rotary grinding, it will be readily
understood that the invention is not limited to
this form or use but is of general application in
‘the abrasive art and therefore finds a wide field
of utility.

Those skilled in the art are famillar with a
Totary egrinding process now in general use for
polishing or grinding; that is, for removing rough
spots from metal and other surfaces such, for
instance, in the treatment and finishing of auto-
20 mobile bodles. The grinding disc heretofore in

. use for this purpose is usually detachably appli-
cable to a suitable head attached to the end of'a
flexible shaft employed by the operator in grinding
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the surface to which the grinding disc is applied.’

25 Owing to the construction of the grinding head
which supports the grinding disc, it has hereto-
fore been necessary that the disc be formed in
more than one part, to the end that the central
portion thereof be suitably depressed to facilitate

30 its attachment by suitable means to the rotary
shaft. This was caused by virtue of the fact that

ordinary paper, as employed before my present .

‘invention in grinding discs, was not possessed of

characteristics permitting its distortion without "

35 rupture and it was necessary to apply a separate
portion to the center of the dise for attachine it
to the grinding machine. This is true of such
abrasive devices whether employed in grinding
machines of the rotary type where the disc or

40 sheet had to be detachably connected to the ma-
chine, or otherwise employed on a suitable sup-
port. . : i

The principal objects and advantages of the

present invention reside in the provision of a new

45 article of manufacture in the nature of an abra-
slve structure including a sheet of backing mate-
rial which is-flexible and ductile; the provision
generally of an improved abrasive structure made
either in the form of a-disc or in any other su't-

50 able form for the purpose and including a paver
backing which possesses the qualities of flexibjl-
ity, resiliency and ductility; the provision of an
improved form of abrasive device ‘having resilien-
cy with stiffness and ductility; the provision of

55 an improved abrasive disc for detachable applica-
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tion to rotary grinding machines and the like,
having the property permitting a portion thereof
to be compressed, drawn or otherwise distorted
from the flat shape without rupture to facilitate
its attachment and securement to a support; the
provision of an abrasive sheet material which, in
itself, possesses a high tensile strength, tough-

ness, density, moderate elasticity, ductility, and a

high shearing resistance; the provision, in gen-
eral, of an improved abrading disc capable of suc-
cessful use on rotary grinding machines at speeds
in excess of 4500 linear feet per minute; the pro-
vision of an improved grinding disc capable of
attachment to a rotary grinding machine and of
heing supported at its center in a manner to per-
mit the grinding of flat surfaces without inter-
‘ference from the means securing the disc to the
grinding machine, that is, to the grinding head:;
and the provision of an improved form of grind-
ing disc formed of a flexible material possessing
resiliency and ductility which can receive directly
an abrasive grit and yet permit of the medial por-
tion of sald disc being distorted without rupture
by. means for securing same to a grinding
machine. : .
Among other objects of the present invention
resides the provision of an improved means for
adapting grinding. machines having recessed
heads or other similarly recessed abrasive sup-
porting elements to use with a flat grinding sheet
either in the form of a disc or otherwise.
Another object of the present invention is to
provide an improved method of producing the

whereby to produce the disc backing element in
large quantities rapidly at low cost and with fa-
cility, and it will be understood that while a par-
ticular material is set forth herein for the pur-
pose the invention contemplates employing any
other material which possesses the characteristics
of . high tensile strength, toughness, density, duc-
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improved article of manufacture of this invention

tility, moderate elasticity and high shearing re- -

sistance.
The foregoing and such other objects and ad-
vantages as may appear or be pointed out as this

description proceeds are attained in the strue-

tural embodiment of the invention illustrated In
the accompanying drawing, in which:

Figure 1 is a plan view illustrating a conven-
tional construction of supporting head or plate of
a rotary grinding machine upon which the abra-
sive sheet is mounted; o o

Figure 2 is a sectional view taken on the Hnes
2.2 of Figure 1 looking in the direction indicated
by the arrows; - : .
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Figure 3 is a view similar to Figure 2 illustrat-
ing the improved disc of my invention applied;

Figure 4 is illustrative of one structural form
which the present invention may take ;

Fig. 5 is a transverse sectional view on an en-
larged scale of the disk shown in Fig. 4, and

Fig. 6 is a similar view: of another abrasive ele~
ment. o . .

In automobile body building plants, ‘flexible-
shaft grinding machines are employed for remov-
in the metal in substantially the
Same manner as a dentist uses a dental engine for
smoothing fillings and rough places on the teeth.
Grinding machines of this type usually comprise
the combination of an electric motor connected by
a flexible shaft to a portable grinding head upon
which is mounted a grinding disc of suitable con-
struction. . : -

The usual construction of the portable grinding
head is shown in Figures 1 and 2 of the drawing
in which a circular felt pad 8 is secured to a disc
6 by suitable fastening means such as rivets 7—1.
The plate § is provided with a hub-structure 8 se-
cured thereto by rivets 8—8 into which is threaded
a shaft 10. The hub 8 is provided with a threaded
central hub extension i1 for receiving a cap nut
to secure the grinding dise to the grinding head.
The grinding head is rotated from a suitable mo-
tor (not shown) bya connection through s flexible
shaft (not shown) to shaft 0. The felt disc § is
provided with a central opening §* for the purpose
of permitting the central portion of the grinding
disc and the securing bolt or screw to lie below the
grinding surface, when stamped in Pposition, .

Prior to my invention, discs used on this type of
machine were manufactured with & cup-like de-
pression at the center to exactly fit in the recess
provided in the center of the felt pad 5. 'The pur-
Pose of the cup-like depression is to permit the
disc to be held from the center by a bolt, the de-
Pression permitting the head of the bolt to be
drawn down below the abrading surface of the

- disc so that it will not interfere with the abrading
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operation. Furthermore, with the ordinary form

5 of abrasive disc this cup-like depression must be

: lack of suitable capability
of depression to this degree in ordinary sandpaper
discs known to me. .

It is obvious that the construction of a disc with
a depressed center is costly. . The usual method of
making such a dise is to coat cloth with glue and
abrasive grit in one operation, cut discs from the
cloth in another operation, cut discs from the pa-
per an another operation, form a cup-shaped re-
cess out of paper in-another operation, and glue
the paper disc and cloth disc together and the
recessed center to the combination in still another
operation. . ’

In the present invention I am enabled to dis-
bense with the cup-like depression heretofore
commonly employed in abrading dises and pro-

brovided owing to the

vide a substantially flat disc possessing inherently,

owing to the properties of the material from which
it 'is made, the characteristics of high tensile
strength, toughness, density, moderate elasticity,
high shearing resistance and ductility, thereby
permitting a portion, usually the central portion,
to be angularly and otherwise distorted with re-
spect to the remainder of the disc without rupture
of the disc and without appreciably weakening the

d'sc at any point. These characteristics are nec-.

essary in the provision of a fiat disc, that is, a disc
not having the central depression, for the reason
that the central portion must be

_The glue employed may also be of

* times known as

capable of de- -
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bression, that is, depression to a eertain amount
for securing it to the grinding head.

I find that a backing material, readily obtain-
able in the open market, is highly efficient and en-
tirely suitable for my purposes, this material be-
ing known as a vulcanized fibre such as is pro-

" duced in the zinc chloride treatment, or it may be

vegetable parchment fibre such as is prouced by
the sulphuric acid treatment. Both of the prod-
ucts resulting from these well known processes
bossess the characteristic of having resiliency yet
stiffiness and ductility together with other charac-
teristics hereinbefore mentioned. The sbrasive
disc of my invention I usually make with g back-
ing of fibre, either the vulcanized fibre or the
vegetable parchment fibre sometimes called “fish
baper”, a cloth material or layer on top of the
baper and a grit such as garnet, carborundum or
the I'ke, attached
which, for some purposes may be ordinary glue
and for other purposes, such as the water abrading
operation, may be an adhesive such as disclosed
and claimed in the patent to Okie, No. 1,565,027,
& waterproof
nature which I am familiar with, . . - .

The vulcanized fibre is prepared by treating un-
§ zed rag paper in'a Warm solution of zinc chloride.
After passing through the zinc chloride bath, sev-
eral layers of the paper are brought together and
passed through pressure rolls. The surface of
each layer of paper is gelatinized in the chloride
bath so that the composite welds itself together in
passing through the rolis. ' A similar product is
obtained by us'ng the vegetable parchment paper
process. The product is formed through an im-
‘mersion of the paper in sulphuric acid. A deposit
of gelatinous cellulose hydrate is thus formed on
the surface of the baper, and by bringing several
layers of thin paper so treated together, under
pbressure, the product resembleg vulcanized paper
very closely and the two papers are sold inter-
changeably in the market.

Abrading discs used in rotary abrading opera-
tions heretofore known to me were made by
gluing abrasive cloth to a red rosin paper some-
pattern paper. This paper does
not possess all the charecteristics referred to
above, and, in addition, has little or no ductility,

- that is, does not, in many cases possess capability

of being distorted centrally, such as is necessary
with the rotary disc; without rupture during use.
The fish paper, that is, either the vulcanized fibre
or vegetable parchment which I employ, is much
stronger per unit of thickness than the red pat-
tern paper referred to and heretofore used for this
purpose, and this fish paper furthermore pos-
sesses the properties of stiffness with g moderate
degree of flexibility and ductility and, due to its
greater strength per unit of thickness, makes it
possible to form the disc substantially flat rather
than applying a separate glued depression to the
disc for securing it to the rotary head or other
machine mechanism. - Ilustrative of this idea

~.and merely as exemplary of one of the advan-

it is to be noted that red
> used for abrading discs
and the like was slightly less than 18 mils thick,
such thickness being required to give the disc
the necessary strength, and rigidity with proper
balance of elasticity. I find that I am enabled
to employ with the vulcanized fibre or vegetable
parchment a paper stock from 8 to 10 mils. thick,

tages of this invention,
pattern paper heretofore

-It is obvious that this decreased thickness not

only imparts added flexibility to the unit without
loss of stiffness but also p’erm.lts_ of distortion to
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thereto by a suitable adhesive .
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the desired degree owing to the property of duc-
tility possessed by the paper, permitting of its
being compressed, drawn or otherwise distorted
at its central part without throwing the disc out
of balance on the head and without appreciable
distortion of the balance of the disc and there-
fore permits of the employment of a substantially

~ flat disc for this purpose. These flat discs made

,;0

in accordance with my invention are sufficiently
ductile and flexible at the central portion im-
mediately under the head of the securing bolt

- to permit of the material of the disc at this point
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being drawn out of the plane of the abrading
surface without buckling or otherwise distorting
the balance of the disc and thereby keeping the
head of the bolt from interfering with the abrad-
ing operation. ‘ -

. Referring to Figure 4 of the drawing, one form
of the disc of my invention is illustrated wherein
the paper backing (vulcanized fibre or vegetable
parchment) designated 2 is provided with a
layer of cloth 13 carrying abrasive particles 14,
that-is, the cloth is what is known as abrasive
cloth or emery cloth or the like, depending on
the nature of the grit incorporated therein. The

_abrasive cloth is, of course, secured to the paper

by suitable adhesive which may be. of the same
character as the adhesive employed in the cloth,
such, for instance,
aforesaid Okie patent. The abrasive disc, in-
cluding the parts 12, 13 and 14, is, of course,

provided with a central opening 18§ to permit of

its securement to the abrading head.

Referring to Figure 3 wherein the abrading disc
of this invention and the abrading head are
{llustrated assembled for use, the opening 5* in
the felt pad § is of a sufficient diameter to ac-
commodate the fiber washer {6 which latter is
provided with a suitable opening {7 to receive
the retaining clamping bolt ‘18 which latter en-
gages the externally threaded stud extending
axially from the hub B. The outer surface of
the washer (6 is concave, as indicated at 189, and
the inner surface of the head 20 of the bolt {8
is complementally formed so as to grasp and

retain the central portion 2i of the abrading -

disc 12 for retaining the disc axially on the head.

The concave portion of the fibre washer (6 is,’

of course, below the outer surface of the disc
and it follows that the head 208 of the bolt 18
does not, therefore, interfere with the abrading

. operation. :

o
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The characteristics of the fish paper, that is,
the vulcanized fibre or vegetable parchment, are
such that this central portion 2{ of the disc will
be readily distorted without rupture by the head
of the bolt. There is sufficient duetility in the
paper itself to cause it to stretch or to be drawn
at this point and there is sufficient resiliency in
the paper and, of course, sufficient. friction in the
grit, to prevent the disc, when clamped down,
from rotating relatively to the felt pad 5. It will
thus be seen that by the proper design of the bolt
{8 and the fibre washer {6, the recessed grinding
heads of machines now in use and designed for
use in connection with other grinding discs hav-
ing cup-like depressions at the center, may be
adapted without change in construction for use
with the flat discs of my invention.

The material from which the flat discs are
made may be fabricated in continuous sand-
paper operation. The paper and cloth may be

combined in continuous operation and the glue

and abrasive grain applied thereto in the sand-
paper making process. Since the holes in the

as that disclosed in the
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cloth and fiber are the same size the discs may be
cut from the completely coated and combined
product in a single cutting or blanking operation.

The hole in the center of the disc just large
enough to recelve the shank of the securing
bolt 18, and the head of the bolt makes contact
with the abrasive grit. This construction not
only effectively secures the -disc against slipping
during operation, but it also results in an ar-
rangement in which the total strength of both
the cloth and fiber or paper is effective in pre-
venting tearing at the center where the shoulder
of the bolt contacts with the disc.

The disc so made of a combination of cloth
and vulcanized fiber as a backing for abrasive
grain possesses very desirable qualities giving ex-
actly the balance needed in flexibility, rigidity,
and elasticity. It is sufficiently ‘distortable to be
properly held, and strong enough to give good
results at high and low speeds. This disc is
capable of standing up under the strains applied
in coarse abrasive grits at abrading speed in- ex-
cess of 4500 ft. per minute.

A disc made of vuicanized fiber on which abra-
sive mineral and glue are coated directly, with-
out using any cloth, is an improvement for many
grinding operations. Such a disc is found to be
more satisfactory than the old sandpaper discs
such as are used by dentists. The characteristics
of vulcanized fiber described above make it es-
pecially practical in coated abrasive discs for
many purposes, and an improvement over simi-
lar articles made with other kinds of paper here-
tofore. It has been found that. under certain
conditions the discs made of vulcanized fiber

are actually better and have a longer life than

the combination discs of fiber and cloth.

In Figure 6 is shown such a disc consisting of
a sheet of a treated cellulose product 12 with a
layer of adhesive 20 coated directly thereon and
carrying abrasive (4. ) :

When I employ the expression “glue” herein
I contemplate, of course, the employment gen-
erally of an adhesive that is, either animal glue
or a waterproof adhesive, where suitable or -de-
sirable for the purpose, and, of course, only
offer 'the Okie waterproof adhesive as an ex-
ample. : .

Having thus described my invention and illus-
trated its use, what I claim as new and desir
to secure by Letters Patent is: :

1. A substantially flat and yieldingly flexible
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abrasive disc comprising a relatively rigid paper -

backing, a cloth backing adhesively secured

. thereto, and abrasive material adhesively se- |

cured to said cloth, the composite structure being
sufficiently ductile to permit distortion of the
central portion thereof without actual rupture
and without material distortion of the entire
backing. .

2. A substantially flat and yieldingly flexible
abrasive dise comprising a relatively rigid paper
backing, a cloth backing adhesively secured
thereto, and abrasive material adhesively se-
cured to said cloth, the composite structure being
sufficiently ductile to permit distortion of the
central portion thereof without actual rupture
and without material distortion of the entire
backing, and having yielding marginal portions
of sufficlent strength and a central portion of
sufficient rigidity to permit the disc to be driven
from the central portion without producing a
rupturing deflection when supported upon a flex-
ible pad. - :

3. A substanti

ly flat and yleldingly flextble

G5
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abrasive disc comprising a relatively rigid paper
backing treated to produce a gelatinous cellulose
hydrated condition of the fibers to increase its
strength and toughness, a cloth backing adhe-
sively secured thereto, and abrasive material ad-
hesively. secured to said cloth, the composite
structure being sufficiently ductile to permit of
distortion of the central portion thereof without

actual rupture: and without material distortion .

of the entire backing. :

4. A substantially flat and yieldingly flexible
abrasive disc comprising 8 relatively rigid paper
backing having the flexibility, resiliency, ductility
and toughness characteristic of vulcanized fiber,
& cloth backing adhesively secured thereto and
abrasive material -adhesively secured to said cloth,
the composite structure being sufficiently ductile
to permit of distortion of the central portion
thereof without actual rupture and without ma-
terial distortion of the entire backing.

5. An abrasive element comprising a sheet of
cellulose product chemically treated to produce
a gelatinous cellulose hydrated condition of the
fibers to increase its strength and toughness, a

-¢loth backing adhesively secured thereto, and

abrastve material adhesively secured to said cloth,
the composite structure having the property of

" distortability without disruption.

Jv

6. An abrasive element comprising a yielding-
1y flexible disc consisting of a backing sheet of
cellulose material chemically treated to produce
a gelatinous cellulose hydrated condition of the
fibers to increase its strength and toughness, a
cloth sheet adhesively secured thereto, and abra-
sive adhesively united to said cloth, the com-

‘posite structure having ylelding marginal por-

tions and a‘central portion sufficiently rigid to

" permit the element to be driven therefrom with-

out producing a rupturing deflection. -

§
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7. An abrasive element compﬁsing a sheet of
a cellulose material chemically treated to produce

‘a -gelatinous cellulose hydrated condition of the

fibers and having abrasive adhesively united di-
rectly to one surface thereof.

" 8. An abrasive element comprising a sheet of
vulcanized fiber having abrasive adhesively united
directly to one surface thereof. ‘

9. A substantially flat and yvieldingly flexible
abrasive disc comprising a sheet of a cellulose
material chemically treated to produce a gelat-
Inous cellulose hydrated ‘condition of the fibers
to increase its strength and toughness, and hav-

" Ing abrasive adhesively united directly to one
-surface thereof, said disc having yielding mar-

ginal portions and a central portion sufficlently
rigid to permit the disc to be driven therefrom
without producing a rupturing deflection.

10. A substantially flat and vieldingly flexible
abrasive disc comprising a sheet of vulcanized
fiber having abrasive adhesively united directly
to one surface thereof, said disc having yleld-
ing marginal portions and & central portion suf-
ficlently rigid to permit the disc to be driven

therefrom ‘without produclng a rupturing deflec-’

tion.

- 11. A substantially flat and yleldingly flexible
abrasive disc comprising a relatively rigid paper
backing including a sheet having its fibers treat-
ed to produce a gelatinous cellulose hydrated
condition thereof to increase the strength and
toughneéss of the sheet, a cloth backing adhe-

sively secured to said paper backing, and an -

abrasive ma.teria_.l adhesively secured to said cloth,
the composite structure being sufficiently ductile
to permit of distortion of the central portion
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thereof without actual rupture and without ma- .

terial distortion of the entire backing.
RICHARD P. CARLTON.




