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“This invention rélates to mew and useful im-
provements in dbrasive ‘articles and has particu-
lar relation -fo abrasive cutoff -wheels.

JAn ‘object of the ‘invention ‘is to provide an
abrasive ‘cutoff ‘wheél ‘including ‘an -outer usable
abrasive rim ‘member :and -an inner permanent
mounting ‘hub, both -of improved construction,
wherein the rim is securely ‘and rigidly ‘mournted
on ‘the ‘hub ‘and whereby ‘a worn-down rim ‘mem-
ber may be easily and quickly removed ‘and re-
placed by a new-one.

sAnother object ‘is ‘to provide ‘an abrasive-cutoff
wheel of the character’indicated including means
wheréby -a ‘worn rim ‘memniber ‘may be -easily ‘and
quickly removed from the b and may be easily
and wquickly replaced by a new rim member, 4l
from ‘the frornt side-of ‘the wheel.

A further-object is to-provide-an abrasive cut-
off wheel having ‘the -¢characteristics ‘indicated
and ‘indluding a means for -easily 'and quickly
locking a new -abrasive rim ‘in ‘place on a ‘hub
against movement rtelative ‘thereto and which
locking ‘means is easily ‘manipulable ‘to a re-
leased position for permitting the removal of a
worn rim from a hub.

‘Other -objects ‘and -advantages ‘of ‘the inven-
tion will become apparent from 2 consideration
of the following -detailed -description taken ‘in
connection with the accompanying -drawing
wherein ‘a satisfactory embodiment-of the ‘inven-
“ion is shown. However, it is to be ‘understood
that the invention is not Himited ‘to ‘the -details
disclosed ‘but includes ‘all -variations -and ‘modi-
fications as fall within the -spirit of ‘the inven-
‘tion ‘and the scope of the appended ‘claims.

In ‘the -drawing:

Fig. 1 is ‘a rear -elevational ‘view showing an
abragive -cutoff wheel ‘made in accordance ‘with
the ‘invention; ) ]

Fig. 2 is-a rear -clevational view of the abrasive
rim of the wheel;

Fig. 3 is » rear elevational view of “the wheel
‘Hub;

‘Fig. 4 is a front ‘elevational view of said wheel
hub;

Fig. 5 is an enlarged rear elevational view -of
& ‘small section of the 'wheel showing construc-
%ion -details;

Fig. 6 is 2 -sectional view taken as along the
‘Yine 66 of Fig. 5;

Pig. 7 'is 8n enlarged rear elevational view
showing a key locking ‘the rim and hub together
apainst retative turning ‘movement;

Fie. '8 is a sectional view taken along the line
3-8 -of Fig. 7; and
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‘Pig. 9 'Is -an dsometric view -showing -the rim
member sections separated ‘but positioned for
assembly.

‘Referring ‘in ‘detail ‘to ‘the drawing, the im-
proved abrasive cutoff wheel of ‘the invention as
there ‘shown ‘comprises ‘essentially -an outer rim
member generally-desighated 10 and & hub'mem-
ber generally -designated (1. Rim member {0 is
shown as ‘an abrasive ‘anntlus having outer and
inner annular peripheries, although it may be
differently shaped at -its:inner periphery.

The tigid-driving ‘hub {1 is preferably of metal
and has ‘its -outer peripheral portions shaped to
correspond with that of the inner peripheral por-
tions.of ‘the:rim member -£0. As islater set forth
in detail, rim meniber (0 is-detachably mourited
on the ‘hub ‘member ¥l -and ‘is driven by the
latter. With ‘such “a ‘construction, when a rim
member ‘wears -down to ‘the point ‘where it is no
longer of a -diameter to ‘be economically used,
the worn rim -member is removed from the hub
member -and ‘is replaced by ‘a new full size rim
member. _

Rim member 10 is-a laminated structure made
up of a front layer-and a rear layer. The front
layer’comprises a plurality of arcuate sections {2
and 18 of ‘an annulus, while the rear layer com-
prises the arcuate sections or elements 14 and 5.
In-actual practice, rim 19 will,'in ' many instances,
be -of relatively large outside diameter as, for
example, -2 ‘diameter of 236" ‘or ‘even more. -Ad-
ditionally, it is ‘to 'be understood that the layers
of the rim 10 may each comprise a single section,
but preferably, -at least, each comprises two sec-
tions -and it ‘will be understood that a rim may
‘be made :up-of ‘more than two layers.

The manufacture of ‘a large diameter abrasive
rim member by methods heretofore ‘generally
practised involves the use of large and expensive
equipment, not available to the ‘smaller manu-
facturers of ‘abrasive cutoff ‘wheels. The abrasive
portion of the rim member-of the present iriven-
tion is preferably made by the method set forth
in the application of Hu<h V. Allison, ‘Ser. No.
154:944 filed April 10, 1950. -According to that
method, abrasive rim 10, of -substantially any
desired -diameter, may be ‘made without the
necessity of the manufacturer providing him-
self with large, expensive equipment.

In the manufacture of the rim member 19,
sections 12, 13, 14 and 15 are prepared. Such
sections ate in the nature of strips curved edge-
wise so that each comprises approximately one-
half an annulus. The strips are of abrasive grain
and a ‘suitable bonding medium. The bond and
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its cure is generally determined by the use to
which the abrasive cutoff wheel is to be put and
thus the bond may be resinoid or rubber, or of
any other material or combinations of materials.

In making the rim member, strips may be
rolled out and the sections died therefrom. Then
the sections 12 and {4 will be arranged with their
adjacent ends slightly spaced as in Fig. 9 but
with their outer edges defining substantially a
complete circle. Thereafter, the sections 14 and
15 are placed on the sections 12 and 3 in stag-
gered relation with the latter but with the end
portions of the sections 14 and 15 also slightly
spaced.

In this assembly, the mid portion of the section
15 overlaps the space between a pair of adjacent
ends of the sections 12 and 13 while the mid por-
tion of the section {4 overlaps the space between
the other pairs of ends of the sections 12 and 3.
Then the mid portions of sections {2 and 13 span
the spaces between the pairs of adjacent ends of
the sections 14 and 15.

This staggering of the sections of one layer
with respect to those of the other layer provides
a rim member in the form of an annulus having
through its rear face a pair of radially extending
channels 16 and {7 extending from its inner
through its outer periphery. Additionally, in the
rim member, the spaces between the ends of the
sections {2 and 13 of the front layer define a pair
of channels 18 and (9 through the front side of
the rim member and extending from the inner
periphery of the front layer of the rim member to
the outer periphery thereof.

'The layers of the rim may be assembled green
or prior to complete curing of the bonding me-
dium although, in a completely cured state, the
layers may be assembled with the use of proper
adhesive. The layers are so assembled that their
outer peripheries are substantially flush with one
another. However, the sections 12 and {3 of the
front layer are wider than are the sections {4 and
{5 of the rear layer and thus the inner peripheral
edges of the layers are not flush with one another.
For example, in Fig, 3, the inner periphery of the
layer made up of the sections {4 and {5 is of larger
diameter than is the inner periphery of the front
layer made up of the sections 12 and 3. This
results in the formation of a recess 20 of a depth
equal to the thickness of one of the segments (4
and {5 and opening through the rear side of the
rim member and through the inner peripheral
edge thereof.

A series of short rigid studs 21 are rigidly at-
tached to the bottom wall of the mentioned re-
cess or to the portions of the front layer exposed
through the recess. As shown in Fig. 2, the studs
21 are staggered, one being toward the outer edge
of the exposed bottom wall of the recess while
the next is toward the inner edge of such portion.
Thus, the studs are staggered radially over the
surface comprising the bottom wali of the re-
cess 20.

In a completed wheel, the mentioned portion
of the front layer of the abrasive rim is over-
lapped by the outer peripheral portion of the hub
fi, as will be set forth, and thus, in a completed
wheel, the studs 21 are carried by a portion of the
rim member which is overlapped by a portion of
the driving hub member. These studs need not
be abrasive or do not comprise a mixture of abra~
sive grain and & bond, but preferably are of metal
or of a hard, tough resin suitably adhered to the
defined portion of the rim member.

For a purpose to be described, the studs 21 each
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4
include a reduced diameter shank or stem-like
portion 22 which at its free end is adhered to the
rim member. Then, at its outer end, each stud
includes an enlarged diameter portion or a head
23 located in spaced relation to the rim member.
The studs may be attached to the rim member
either before or after final curing of the bond of
the latter. Preferably, the studs are positioned
while the sections of the rim are yet green and
are placed in the curing chamber with the other
elements of the rim,

During the curing, as the various sections are
bonded to one another, the studs are bonded in
place. With the sections assembled to form the
rim member prior to the final curing of the bond,
the sections of one layer will become bonded to
those of the other layer during the final cure and
thus a substantially homogeneous structure re-
sults.

In this way, the bond between the sections of
one layer and those of the other will be of the
strength of the bond securing the grain in place
and will have an equally useful life. It will be
understood that the final cure will depend upon
the bond employed. For example, if the bond is
of rubber it will contain sulphur and other nec-
essary ingredients and the rim member will be
vulcanized. If the bond is resinoid, the rim mem-
ber will be cured by a process for accomplishing
the desired cure.

The hub (i includes a larger diameter portion
28 of a diameter to be received in the recess 28 of
the rim member and concentric with the portion
25 includes a thicker portion 27 of smaller diam-
eter. Portion 27 is shown as a disc formed sep-
arate from the portion 2§ and the portions are
secured together in any desired manner but in
concentric relation so that an annular shoulder
28 is formed. A shaft portion or stud 2§ may be
formed with the hub portion 26 and is adapted
to be held by a chuck or the like, or may be
otherwise driven and, in fact, may be g perma-
nent part of some driving mechanism (not
shown).

Through the hub portion 26, outer and inner
annular series of holes 24 and 23 are formed.
The holes of one annular series are staggered
with respect to those of the other series in the
same manner as the studs 21 on the abrasive rim
member. The holes correspond in number with
the number of studs and each hole is in the shape
of a keyhole comprising a portion 38 of a diame-
ter through which the heads 28 of the studs 21
may pass and then comprising a radial extension
31 of substantially the diameter of the shanks 22
of said studs. The hub is countersunk in its por-
tions about the radial extensions i of the holes,
such- countersinks being indicated at 32 and be-
ing of dimensions to receive the heads 23 of the
studs 21 and to have such heads lie wholly with-
in such countersinks.

In assembling the wheel, assuming that the
hub {1 is part of a machine, the rim member 18
is disposed at the forward side of the hub with
the studs of the rim member entering through
the portions 30 of the series of holes 24 and 25
through the larger diameter portion 26 of the hub
and with the hub portion 27 received within the
inner periphery of the forward layer of the rim
member. It will be clear that the outer periph-
eral portion or hub part 26 is received within
the recess 20 of the rim member.

From Figs. 6 and 8, it will be seen that the hub
1 is of a thickness to be received between or
within the planes defined by the front and rear
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surfaces of -the :rim meniber. ‘Conveniently, -this
is :accomplishedl by shaving :the larger -diameter
hub:portion 26 of i thicknessequal toor:slightly
less-tham thst of ithe rear ilayer .of -the rim mem-

ber and by ‘having the smaller-diameter: hiib:por-

tion:27.of :a:thickness:equalto or slightlylessthan
that of the front:layer of:the:rim-member. With
this -constructian, :the ~wheel iis :adapted to :cut
through = woik:piece.of :a diameter greater than
the width of the:abrasive-wheelxim. Thisis:true,
since the thin metal driving ;hub :of £he preserit
wheel:may:enter:into-a cut:made by -the.abrasive
rim.

"The rim having jbeen placed -on ‘the dhub, as
ahove :described, the ‘rim is given ra slight ‘turn
on:the b, the:latter remaining stationary. :Such
a turn carries the :studs 21 .on the ;rim through
the rradidl slot<like extensions or :portions.31 of
the :ppenings:of the series 24 and:25 to the:inner
ends-of:such portions:locsting the heads:23-of the
studs-in the:rear or.closed-in portions:of the de-
scribed countersinks32. Assuming:that the-wheel
is'to turn in-the direction:of the-arrow 34.in-Fig.
1, 4t -will }be :umderstood :that -the -wheel rim :is
turned-in -2 counter-clockwise direction ‘in locat-
ing the studs as described.

- The :studs 20 being -in radially spaced annular
sexries and -the ‘holes .24 -and 25 ‘being similarly
spaced, it will be sseen that the Tim is-attached

to «the hub :at places spaced radially outwardly ;

of.one another. Also,thestuds.are of:such’length
that their sheails locgted in the -countersinks 32
serve to keep the tbottom 'wall .of :the recess 20
of the rim -rather tight -against the face .of -the
larger diameter hub -portion :26.
time, the heads-of the studs do not project beyond
the rear face of the hub portion whereby not -te
interfere ‘with .such :hub -portion :entering a :cut
made by the-described rim portion.

Tt is-desired 4hat the relationship:of the holes
24 -and ;25 and the studs :and ‘the other jpants ‘be
sueh .that = -certain friction -exists when the rim
is ‘turned in ithe counter-clockwise :direction :as
described ‘whereby ithere is nho :play ‘between the
parts such :as might result in futter of the rim
during use. Means :are ;provided for locking the
rim -in the ‘deseribed turned -relation with -the
hub. To “the -desired -end, & notch 35 iscut
through the .innermost peripheral -edge .of the
rim. Additionally, 2 notch 36 is provided in the
thickened ‘hub portion 21 :-and a locking key 37 iis
located in the recess 36 -and dis fast with a screw
38-eccentricwith respect:to-the key.

On turning :of this key, :as from the position
of Fig. 3-to that -of Fig. 8, the key snugly renters
the notch 35 .in the inmerrmoest periphery :of the
rim -whereby the wim has no turning movement
on ‘the hub or relative to the hub. Movement
of the key-is easily accomplished by:a screw driver
and the key may be turned ina reverse sposition
or back to the position of ‘Fig. 3 to an out-~of-the-
way position to permit of -the necessary slight
turning -of A -worn rim for releasing 4t from the
key-hole slots 24 and 25. H will be uderstond
that the key 37 and:screw 28 lie within the planes
defined by thesides-of the rim (0. .

“In the assembled ‘whesl, the slotted or head end
of the screw:38:is at-the forward:side:of the wheel,
being in the thickened central portion 27 wof the
hub. Therefore, the hiib being mounted and the
key being positioned in the inoperative .or we-
leased position of Fig. 4, rim member (0 may Le
disposed against the forward side of the hub and
given a partial turning movement 4o operating
position. Now, through wse :0f & screw driver or

At the isame ;
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ottrer suttehle taol, thekey37:1s rotated:or:shifted
through ;a ®light sincrement :so @s to :dispose &

portion of it in thematch 86 of thexim,asshown
inPFigs. 1:and:8.

When wising #he rpresent swheel, ‘the :slots U8,
11, 48:and :#9 opening-through the front:and.rear
faces .of ithe :rim smember 0 :and extending
radiglly ithereof hawve /a function .in that :they
provide for “the tarrying cof -a wooling :medium
directly ‘into =& cutb rbeing made. Where ithese
wheels .operateiin:a fAuid or vodlant, :as -is .com-
mercially :done with:rubber bonded -cutofl “wheels,
the ymentioned wchannels will ‘be filled "with “the
coolant -and ws each channel :successively moves
into a :eub during rotation :of ithe 'wheel, coolant
iswcarrieddntothe.ctit.

Circumferentially, the:channels:are alternately
in-ppposite facesof :the wheel:and :thus the coul-
ant will be carried into the cut successively ‘&t
sltermate ;sides -of the wheel. While the forma-
tion «of ‘the rim meniber with ithe:slots {68-f9:isa
preferred construction, it will he :understood that
the:invention s not limited :to :such construction
as many Teaturesof :the invention are useful-with
rim members ot provided with sslots -or :other
codlant carrying features.

‘When ‘these cutoff wheels mre in-use, they are
rotated at high speeds and ‘where the wheels are
of large diameters it will-be clear that many
linear feet .of m wheel :pass through @ cut per
minute-of operation. As the wheels ‘wear down,
the:mentioned passage-of linear feet hecomes less
and Mfinally @ point is .reached where efficierit
operation :on i particular job is mot had. With
the ‘present large-dtameter hub, the wheel is'stiff
and true running :and the abrasive rimis:entirély
used up sothere is'no large shib to be discarded.

"With ithe ‘present wheel, when efficient -opera-
tion iis no longer attdined, the screw 38 is-oper-
-ated to ‘turn the key 37 to reléased ‘position and
the ‘worn ¥im s ‘then ‘turned slightly to align the
heads 23 of ‘the studs 21 with the large -diameter
portions 30 «of the openings 24 :and 25 -and the
worn rim is simply moved laterally off ‘the hub
and is replaced by 2 new rim. “The latter ‘is se-
cured ‘in place ‘in 'the ‘manner gbove set Torth
when -discussing ‘the -application of the rim to
thehuib.

Having thus set Torth the nature of my inven-
tion, whatT claim‘is:

‘1.. An mbrasive cutoff wheel comprising an
abrasive rim member having a recess opeuning
through -one side and its inner periphery, a driv-
ing hub-of a-fiameter having its outer peripheral
portion received in wsaid recess in overlapping
relation with a portion of said rim member, said
hub "being -of & thickness not greater than that
of the ¥im member whereby to lie wholly within
the ‘planes represented by the side surfaces of
the rim meniber, said hub having = series of key-
hole -openings therethrough, = series of headed
stutls-on the overlapped portion-of said rim mem-
ber and ‘having ‘heads ‘of a diameter to pass
through the larger portions of said keyhole open-
ings ‘and ‘having shanks to be received in ‘the
smaller portions -of said -openings on slight rela-
pive turning -of sid vim ‘member and ‘hub, a lock-
ing key on said hub, said ¥rim having 2 notch to
recéive 's8id ‘key ‘when the shanks of ‘said studs
are in fhe smaller ‘portions of sald openings
whereby %o Tock said rim and hub against any
rélative ‘turning wmovement, wnd 'means for
manipulating 818 key‘into and out of said notch.

2. An «ebrasive outefl wheel comprising an
dbrasive ¥im member having @ recess -opening
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through one side and its inner periphery, a driv-
ing hub of a diameter having its outer peripheral
portion received in said recess in overlapping
relation with a portion of said rim member, said
hub Dbeing of a thickness not greater than that
of the rim member whereby to lie wholly within
the planes represented by the side surfaces of the
rim member, said hub having a series of keyhole
openings therethrough, a series of headed studs
on the overlapped portion of said rim member
and having heads of a diameter to pass through
the larger portions of said keyhole openings and
having shanks to be received in the smaller por-
tions of said openings on slight relative turning
of said rim member and hub, and countersinks
about the smaller portions of said keyhole open-
ings and of sizes and depths wholly receiving the
heads of said studs whereby the latter lie wholly
within said planes.’

3. An abrasive cutoff wheel comprising an
abrasive rim member having a recess opening
through one side and its inner periphery, a driv-
ing hub of a diameter having its outer peripheral
portion received in said recess in overlapping
relation with a portion of said rim member, said
hub being of a thickness not greater than that of
the rim member whereby to lie wholly within
the planes represented by the side surfaces of
the rim member, said hub having a series of
keyhole openings therethrough, a series of headed
studs on the overlapped portion of said rim mem-
ber and having heads of a diameter to pass
through the larger portions of said keyhole open-
ings and having shanks to be received in the
smaller portions of said openings on slight rela-
tive turning of said- rim member and hub,
countersinks about the smaller portions of said
keyhole openings and of sizes and depths to
wholly receive the heads of said studs, a locking
key on said hub, said rim having a notch to re-
ceive said key whereby to lock said rim and hub
against any relative turning movement, and
means for manipulating said key into and out of
said notch.

4. The abrasive cutoff wheel as in claim 1
wherein said openings and studs each comprise
at least two radially spaced annular series.

5. The abrasive cutoff wheel as in claim 1
wherein said openings and studs each comprise
at least two radially spaced annular series with
those of one series in staggered relation with
those of the other series.

6. An abrasive cutoff wheel comprising an
abrasive rim member and a driving hub of less
diameter than said rim member, cooperating
means on said hub and rim member for securing
the rim member on the hub and in driving rela-
tion therewith on relative lateral movement of
said members against one another followed by
the partial turning movement of one relative to
the other, and a locking key pivoted on one of
said members and manually pivotally movable
inte engagement with the other thereof to pre-
vent casual reversal of said relative turning
movement of the members and then pivotally
movable out of such engagement to permit of re-
versal of such relative turning movement.

1. An abrasive cutoffi wheel comprising an
abrasive rim member having a recess . opening
through one side and its inner periphery, a driv-
ing hub of a diameter having its outer peripheral
portion received in said recess in overlapping re-
lation with a portion of said rim member, co-
operating means on the overlapping portions of
said hub and rim member and securing the rim
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member on the hub and in driving relation thére-
with on relative lateral movement of said mem-
bers against one another followed by the partial
turning movement of one relative to the other,
and a locking key pivoted on one of said members
and manually pivotally movable into engagement
with the other thereof to prevent casual re-
versal of said relative turning movement of the
members and then pivotally movable out of such
engagement to permit of reversal of such rela-~
tive turning movement.

8. An abrasive cutoff wheel rim comprising an
abrasive body having an annular outer periphery
and a pair of inner edges of which one is of great~
er diameter than the other whereby said body has
a. recess opening through one side and its inner
periphery, studs extending laterally with respect
to a side surface of said body from the inner
wall of said recess for cooperating axial engage-
ment with a hub on which said body is mounted,
and said body having a notch opening radially
through its inner edge of smaller diameter for
cooperating radial reception of a key on a hub
on which said body is mounted whereby to lock
the body and said hub member against relative
rotation. ) '

9. An abrasive cutoff wheel rim comprising an
abrasive body having an annular outer periph-
ery and an inner edge, studs extending laterally
with respect to a side surface of said body for co-
operating axial engagement with a hub on which
said body is mounted, and said body having a
notch opening radially through its inner edge for
cooperating radial reception of a key on a hub
on which said body is mounted whereby to lock
the body and hub member against relative rota~
tion. i ’

10. An abrasive cutoff wheel comprising an
abrasive rim member having a recess opening
through one side and its inner periphery, a
driving hub of g diameter having its outer pe-
ripheral portion received in said recess in over-
lapping relation with a portion of said rim mem-
ber, said hub being of a thickness not greater
than that of the rim member whereby to lie
wholly within the planes represented by the side
surfaces of the rim member, said hub having a
series of keyhole openings therethrough, a
series of headed studs on the overlapped pertion
of said rim member and having heads on a
diameter to pass through the larger portions
of said keyhole openings and having shanks to
be received in the smaller portions of said open-
ings on slight relative turning of said rim mem-
ber and hub, countersinks anout the smaller
portions of said keyhole openings and sizes and
depths to wholly receive the heads of said studs,
a locking key pivoted on said hub, said rim
having a notched opening radially through an
inner edge to receive said key whereby %o lock
said rim and hub against any relative turning
movement, means for .manually pivotally turn-
ing said key between a position entering said
notch and a position free of said notch whereby
in the former of said positions the key is locking
the rim and hub against any relative turning
movement and in the latter of said positions the
rim and hub are capable of relative turning
movement.

11. An abrasive cutoff wheel comprising an
abrasive rim member having ‘a recess opening
through one side and its inner periphery, a driv-
ing l:lub of a diameter having its outer peripheral
portion received in said recess in overlapping
relation with a portion of said rim member, said



2,616,230

9

hub being of a thickness not greater than that
of the rim member whereby to lie wholly within
the planes represented by the side surfaces of
the rim member, said hub having a series of
keyhole openings therethrough, a series of headed
studs on the overlapped portion of said rim
member and having heads of the diameter to
pass through the larger portions of said keyhole
openings and having shanks to be received in
the smaller portions of said openings on slight
relative turning of said rim member and hub,
countersinks about the smaller portions of said
keyhole openings and of sizes and depths to
wholly receive the heads of said studs, a locking
key pivoted on said hub, said rim having a notch
opening radially through its inner edge of smaller
diameter to receive said key whereby to lock
said rim and hub against any relative turning
movement, means for manually pivotally turn-
ing said key between a position entering said
notch and a position free of said notch where-
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10
by in the former of said positions the key is
locking the rim and hub against any relative
turning movement and in the latter of said po-
sitions the rim and hub are capable of relative
turning movement.
J DCNALD HOUGH.
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