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This invention relates to new and useful im-
provements in abrasive articles and has par-
ticular relation to abrasive cut-off wheels.

" An object of the invention is to provide an
abrasive cut-off wheel including an outer usable
abrasive rim member and an inner permanent
mounting hub, both of improved construction,
whereby a worn down rim member may be readily
removed and replaced with a new one.

" Another object is to provide an improved
abrasive rim member for an abrasive cut-off
wheel and an improved method of making the
same. :

A further object is to provide an abrasive cut-
off ‘wheel of the character set forth and ineclud-
ing means whereby a worn rim member may be
removed from the hub and replaced by a new rim
member, all from the front side of the wheel.

Other objects and advantages of the invention
will become apparent from a consideration of
the following detailed description taken in con-
nection with the accompanying drawings wherein
satisfactory embodiments of the invention are
shown. However, it is to be understood that the
invention is not limited to the details disclosed
but includes all such variations and modifications
as fall within the spirit of the invention and the
scope of the appended claims.

In the drawings:

Fig. 1 is a rear elevational view showing an
abrasive cut-off wheel made in accordance with
the invention;

Fig. 2 is a transverse sectional view thereof, the
view being taken as along the line 2—2 of Fig. 1;

Fig. 3 is an enlarged rear elevational view of a
small section of the wheel to show construction
details;

Fig. 4 is a detail sectional view taken as along
the line 4—4 of Fig. 3;

Fig. 5 is a rear elevational view of the abrasive
portion or abrasive rim member of the wheel;

Pig. 6 is an isometric view showing the rim
member sections separated but in positions for
assembly; :

Fig. 7 is a front elevational view of the front
side or face of the hub;

Fig. 8 is a view similar to Fig. 1 but on a smaller
scale and showing s modification;

Fig. 9 is a detail sectional view taken along
the line 9—39 of Fig. 8;

Fig. 10 is a view similar to and on the scale of
Fig. 1 and showing another modification;

Fig. 11 is a front elevational view of the wheel
of Fig. 10; .

Fig. 12 is a transverse sectional view taken as
along the line i2—12 of Fig, 10; - B
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Pig. 13 is a rear elevational view of a small
section only of the wheel on an enlarged scale;

Fig. 14 is a detail sectional view taken as along
the line 14—14 of Fig. 13;

Fig. 15 is a rear elevational view of the abrasive
rim member of the wheel of Fig. 10; and

Fig. 16 is a front elevational view of the hub
of the wheel of Fig. 10.

Referring in detail to the drawing and at first
more particularly to Figs. 1-7, the improved
abrasive cut-off wheel there shown comprises
essentially an outer rim member generally desig-
nated 10 and a hub member generally designated
1. Rim member {0 is shown as an abrasive an-
nulus and has an annular outer periphery, al-
though it could be differently shaped on its inner
periphery. The rigid driving hub i1 is preferably
of a light weight mefal and has its outer pe-
ripheral portions shaped to correspond with the
shape of the inner peripheral portions of rim
member 10. As will hereinafter be set forth in
detail, the rim member 10 is detachably mounted
on the hub member 1 and is driven by the lat-
ter. With this construction, when a rim mem-
ber 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 replaced by a new full-sized 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 or
elements 12 and 13 of an annulus while the rear
layer consists of the arcuate sections or elements
14 and 15 of an annulus. In actual practise, rim
10 will, in many instances, be of relatively large
outside diameter as, for example, a diameter of
36 inches or even more. Additionally, it is to be
understood that the layers of the rim 10 may
each comprise more than two segments and in
fact, the rim may be made up of more than two
layers.

The manufacture of g large diameter abrasive
rim- member by methods heretofore generally
practised would involve the use of large and ex-
bensive equipment, not available to the smaller
manufacturers of abrasive cut-off wheels. The
present invention provides a method whereby
the rim 10, of substantially any desired diameter,
may be made without the necessity of the manu-
facturer providing himself with large expensive
equipment. The rim 10 resulting from the prac-
tise of the above indicated novel method has
many desired characteristics.

In manufacturing the rim member 10, 1 pre-
pare the sections 12, i3, 14 and 15. Such sec-
tions are in the nature of strips curved edgewise
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so that each comprises approximately % an
annulus. The strips are of abrasive grain and
a suitable bonding medium. The cure of the
bond is generally determined by the use to which
the abrasive cut-off wheel is to be put and thus
the bond may be resinoid oxr rubber or of a com-
bination of such materials.

In making the rim member, strips may be
rolled out and the sections died therefrom. Then
the sections 12 and 13 will be arranged with

their adjacent ends slightly spaced as in Fig. 6

Lut with their outer edges defining substantially
a complete circle. Thereafter, the sections 14
and % are placed on the sections 12 and (3 in
staggered relation with the latter but with the
end portions of the sections 14 and 15 also
slightly spaced.

In this assembly, a mid-portion of the section
i§ will overlap the space between a pair of adja~
cent ends of the sections 12 and {3 while a mid-
portion of the section {4 will overlap the space
between the other pairs of ends of the sections
i2 and 18. Then the mid-portions of sections
{2 and (3 span the spaces between the pairs of
adjacent ends of the sections {4 and (5. This
staggering of the sections of one layer with re-
spect to those of the other layer provides g rim
member in the form of an annulus having
through its rear face a pair of radially extending
channels I8 and 17 extending from its inner
through its outer periphery. Additionally, in
the rim member the spaces between the ends-of
the sections {2 and {3 of the front layer define
a pair of channels {8 and (9 through the front
side of the rim member and extending from the
inner periphery of the front layer 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 cured state they may be
assembled with the use of proper adhesive. The
layers .are so assembled that their outer periph-
eries are substantially flush with one another.
However, the sections {2 and {3 of the front
layer are wider than are the sections 14 and 15
of the rear layer and thus the inner edges of the
layers are not flush with one another. TFor ex-
ample, in Fig. 5, the inner edge of the layer
made up of sections {4 and {5 is of much smaller
diameter than is the inner edge of the front layer
made up of the sections 12 and 3. This results
in the formation of a recess 28 of a depth equal
to the thickness of one of the segments 4 or 15
and opening through the rear side of the rim
member and through the inner peripheral edge
thereof.

A series of short rigid studs 2I are rigidly
attached to the portions of the front layer ex-
posed through the recess 20. In a completed
wheel, the mentioned rortion of the front layer
of the wheel is overlapped by the outer peripheral
portion of the hub i1, as will be set forth, and
thus in g completed wheel the studs 21 are car-
ried by a portion of the rim member which is
overlapped by a portion of the driving hub mem-
ber. These studs are not abrasive or do not
comprise 2 mixture of abrasive grain and a bond
but preferably are of metal or a hard tough resin
suitably adhered to the defined portion of the
rim member.

For a purpose to be described, one or more of
the studs is provided with a reduced diameter
porticn which is adhered to the rim member
wherehy there is a space between the outer por-
tion of the stud and the rim member. In the
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wheel shown in Figs. 1-7, a pair of diametrically
opposed studs, designated 22 and 23, have such
reauced diameter portions whereby there are
spaces or openings 24 and 25, respectively, be-
tween larger aiameter heads of the studs and the
rirn member. The studs may be attached to the
rim maemper either beiore.or after final curing
of the bond of the latter. Preferably,:the studs
are posivtioned 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, the abrasive mix of the sections may shift
or -stightly shitt the studs, but it is noted that if
the holes (to be described) in the hub member
are slightly oversize, accurate location of the
studs is not too critical. A driving connection
between the hub and rim members will be estab-
iished as hereinafter described.

It will be understood-that when the sections
are.assembied to form the rim member prior.to
final curing of the bond, during the final cure,
the sections of one iayer will become bonded to
those of the other layer. Thus, a substantially
homogeneous structure is provided. )

In this way, the bond between the sections of
one layer and those of the other layer will be of
the strength of the bond securing the grain inh
piace and will"have an equal usetul life. It will
be understood that the final cure will depend
ugpon the bond employed. For example, if the
bond is of rubber it will contain suiphur- and
other necessary ingredients and the rim member
will be vulcanized. If the.bond is resinoid, the
rim member will be cured by a process.for
accompiishing the desired cure.

The hub 1t includes a larger diameter.portion
26 of a diameter to.be received in the recess 20
of the rim member and concentric with the .por-
tion 26 includes a thicker portion 27 of smaller
diameter., Here portion 27 is shown  as:a -disc
formed separate from the portion 26 and the por-
tions are secured together in any desired manner
but in concentric relation so that an annular
shoulder 28 is formed.

A shaft portion or stud 29.may be formed with
the hub portion 26 and portion 29 may be adapted
to be held by a chuck or the:like or may be other-
wise driven and, in fact, may be -a permanent
part of some driving mechanism.

Through the hub portion 26, a series of holes
3D are formed. These holes will correspond -in
number with the number of.studs 24, 22 and 23
and are of diameters to receive such studs. In
assembling the present wheel, assuming that the
hub 1! is part of a machine, the rim member 13
is disposed at the forward side of the hub with
the studs of the rim member-entering the open-
ings 30 through the larger diameter .portion 25
of the hub and with the hub portion 27 being
received within the inner periphery of the for-
ward layer of the rim member. It will be clear
that the outer peripheral:portion or hub part
26 is received in the recess 28 of the rim member,

With particular attention to Fig. 2,.it will be
seen that the hub i1 is of a thickness to be
received between or within the planes defined by
the front and rear surfaces of the rim member.
Conveniently this 'is decomplished by having
the larger diameter hub portion 26 of a thickness
equal to or slightly less than that of the rear
layyer of the rim membér and by having the
smaller diameter hub portion 27 of "a thickness
equal to or slighfly less than that of the two
layers-of the rim member. With this constriic-
tion, the wheel is adapted:to. cut through:a work
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piece of a diameter greater than the width of
the abrasive wheel rim. 'This is true since the
thin metal driving hub of the present wheel may
enter into a cut made by its abrasive rim.

The hub carries means for cooperating with
the undercuts of studs 22 and 23 in securing the
rim member on the -hub against lateral move-
ment relative thereto. In providing this means,
recesses 31 and 82 are provided in the forward
face of the hub portion 26. In these recesses
are disposed keys 33 and 34 each comprising a
flat metal piece having one end. fast to and
pivotally mounted by a serew or other turnable
pivoting element. In the drawing, key 33 is
shown as fast with a screw 35 while the key 34
is shown as fast with a screw 36.

These keys are rotatable relative to the other
portions of the hub member (1 and the keys being
fast with the screws, it will be clear that as the
screws are turned, the keys will be turned. - These
keys are so located that they may be turned
from the released position of Fig. 7 to locking
positions in which their free end portions pro-
ject to extend somewhat across a pair of the
openings 30 as the pair 30a and 30D, respectively.

In the assembled wheel, the slotted or operat-
ing ends of the screws 35 and 36 are at the
forward side of the wheel being in the thickened
central portion 27 of the hub. Therefore the
hub being mounted and the keys being posi-
tioned in the inoperative positions of Fig. 7, a
rim member may be disposed against the.for-
ward side of the hub. In doing this, care is taken
to have the studs 22 and 23 entfer the hub open-
ings 300 and 3da, respectively. Now, through a
suitable tool, the keys 33 and 34 are rotated.or
shifted through a slight increment so as to dis~
pose their free end portions in the spaces or
undercuts 25 and 24 associated with the studs
23 and 22, respectively. This entrance of the
locking keys into the spaces or undercuts of the
studs is fully illustrated in Figs. 1-4.

The rim member being disposed on the hub
and the keys having been turned to their lock-
ing relations with certain of .the studs, it will
be clear that lateral movement of the rim mem-
ber from the hub is prevented. Additionally, the
studs preferably have rather snug fits in the
openings in the hub and serve to establish driving
connections between the hub and the rim mem-
ber. Attention is.directed to the fact that the
keys 33 and 34 in their locking positions are in
the positions to which they tend under centrifugal
action when the wheel is being rotated. Further,
it is noted that the.studs of the rim member need
not have snug fits in the openings in the hub.
If there is any relative turning movement be-
tween the hub member and the rim member,
one or more of the studs engages the side or
sides of one or more of the openings and there-
after the members must rotate together.

When using the present wheel, the slots 16,
17, 18 and 19 opening through the front and
rear faces of the rim member and extending
radially serve a purpose in that they provide for
the carrying of a cooling medium directly into
a cut being made. Where these wheels operate
in o flood of coolant, as is commercially done
with rubber bonded cut-off wheels, the men-
tioned channels will be filled with the coolant
and as each channel successively moves into a
cut during rotation of the wheel, coolant is car-
ried into the cut. Since circumferentially the
channels are alternately in opposite faces of the
wheel, it will-be clear that -coolant will be carried
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into the cut successively at alternate sides of
the wheel. The formation of the rim members
with the slots 16—19 is a preferred construction.
However, it is to be understood that the inven-
tion is not limited to such construction as many
features of the invention are useful with rim
members not provided with slots or other coolant
carrying features.. -

It will also be understood that the sections
being bonded together in the staggered overlap-
ping relationship shown and described, and the
bond being generally effected in the final curing
operation, the wheel is substantially’ a homo-
geneous structure. Further, the sections of one
layer overlapping the adjacent spaced pairs of
ends of the sections of the other layer, there is a
mutual bracing or reinforcing of the sections.

When these cut-off wheels are 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 a wheel pass through & cut per
minute of operation. As the wheels wear down,
the mentioned passage of linear feet is naturally
reduced and finally a point is reached where effi-
cient operation on a particular job is not had.
With the present large diameter hub the wheel
is stiff and true running and the abrasive rim
is entirely used up so there is no large stub to
be discarded.

With the present wheel, if efficient operation
is no longer attained, the screws 35 and 36 are
operated to turn.the keys to released position
and the worn rim member is removed and is re-
placed by a new rim member. The latter is
secured in place merely by turning the keys back
to locking positions with respect to the stud or
studs carried by the rim member. In this con-
nection it will be understood that an interlock-
ing engagement of the key with one stud will pre-
vent lateral separation of the rim member and
hub, but generally it is preferred that one such
structure be balanced by a similar structure at
the diametrically opposite side of the hub. In
fact, means may be provided by accomplishing
a similar locking between the hub and each stud
of a rim member, _ ‘ o

Referring now to the modification of PFigs. 8
and 9, the wheel shown comprises an abrasive
rim member generally designated 40 and a driv-
ing hub member generally designated 41. Rim
member 40 may be constructed identical with the
rim member |9 with the exception that the mem-
ber 40, in its overlapped portion or in the inner
peripheral portion of the sections of its front
layer 42, is provided with internally threaded
bushings 43. The desired number of these bush-
ings are employed and they are preferably mold-
ed into the material of the abrasive sections so
asto be fast therewith.

Rim member 40 being of the construction of
the rim member {0 with the exception that the
member 40 mounts the bushings 43 rather than
studs, it will be understood that the member 40
is made up of sections arranged to provide front
and rear layers for a laminated wheel structure.
The ends of these sections -are slightly spaced
whereby rim member 40 has the radially ex-
tending channels 16, {7, 18 and 19 exactly as
in the rim member 10. .

With this construction, the hub 4{ may be of
a single piece of material of two diameters hav-
ing thus an annular shoulder 44 to be engaged
by the inner periphery of the front layer 42 of
the rim member 40 and having a second and
larger diameter shoulder 45 to be engaged by the
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inmer: peripheryiof the:rear:layer-46. of {the rim
member. Thus, dit-will ‘heseen-that fhre-outer
peripheral jportion: of <the-hub-41 is received in
a.recess &71:0f :the rim :member: 40 and -which
recess 41 corresponds exactly with -the-recess:20
of ‘the:rim member: {0,

Through -theouter :peripheral portion -of -hub
41 which is received in the recess:4%,-a series:of
screws: 48:are passed. These screws will in-num-
ber -equal -the  number -of -bushings-43. and :to
assemble the rim member-43-on the hub 4!, the
screws 48 are :threaded -into -the -bushings -43
drawing :the .rim-member and hub-into .close.re~
lation. .The .screws and bushings -establish -a
driving relation between the hub member-and the
rim member.so: that .they are. incapable of -inde-
pendent: rotation -and-they-also.serve to-connect
these.members against-lateral separation.

In use, the -wheel of Figs. 8 and:§ will be:em-
ployed in-the same manner as the wheel of Figs.
1-7. ‘When a rim member of the wheel of Figs..8
and 9 is.worn.down and is to be replaced, screws
48-are-all loosened and :screwed-out of the.bush-
ings 43. This may:be-accomplished from the
front side :of the wheel .and then .a .new.rim
member is placed.on -the hub .and the screws
threaded.into the bushings.of . this new rim-mem-
ber -and .the wheel is .ready for use. The hub
member 41 is of less thickness than the rim mem-

ber-48 and. so-may enter a cut made by the rim

member, Therefore, the present wheel is adapted

for the cutting through of work of.greater diam-

eter than the width of the rim. member £8.
Referring.now to Figs. 10-18, the abrasive.cut-

off whee] there shown comprizes an abrasive rim o

member generally designated 50 -and a -central
driving .hub member .generally designated  5i.
While the outer peripheral edge of rim member
80 is.a true circle, its inner periphieral edge
portions need not be so and the outer peripheral
edge portions of the hub 5i will be complemental
to the inner peripheral edge portions of the. rim
80. This wheel will be. used in the same manner
as the wheels previously described and to that
end, as will be set fortih.in detail, the rim mem-
ber 59 is removably mounted on the hub mem-
ber §{. Further, this rim member 58 _is.built
up.as a laminated structure although in.the com-
pleted  product is a . homogeneocus or -substan-
tially homogenecus structure .as in .the case of
the rim members .16 and 48. .

As rim member .58 is built up. it comprises.a

front layer made up of.relatively wide..arcuate
sections or elements 52 and 53 and a rear-layer
comprising narrower arcuate.sections.or elements
54 and 55. The sections of ong layer are.in stag-

gered relation with respect to.those-of .the. other.

layer whereby the mid portions .of .the sections
of one layer overlap the end portions of the sec-
tions of the other layer. In addition,. the .end
portions of the sections of the respective Jayers
are slightly spaced whereby in the completed rim
member the radially extending channeis’ {§,. i1,
{8 and {9 described in connection with Figs..1-7
are formed. )
Additionally, the sections of the front layer he-
ing-wider than those of the rear layer, a. recess
96 is formed in the rim member and cpens
through one of its sides and through its inner
peripheral edge. The portion of the front layer
defining a side of the.recess 58 is in the assembled
wheel overlapped by the.outer peripheral por-
tion.of the hub.§1 and this overlapped portion of
the rim member.carries a.plurality -of -studs 57.

Each .stud .is .formed 'with :a:reduced - diameter:
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8
under:portion 58 :which sis -adhered-to the:rim
member, . Thus,zeach stud-has:ahead:and-helow
such head-and.about-said reduced:diameter: par=
tion is a:space-or-undercut. -Such space or-under-
cutris:zcircular:and;no:careis-required in:posi-
tioning-the :studs.on:the- rim-member.

Abreach-side of :each stud 57:is:an-opening:&3.
Hub:5§ comprises:a metallic.or:other:rigid-strue-
ture:including-an-outer -peripheral portion -60-of
substantiglly :the thickness -of :the -rear:layer-of
the:rim-member. Then the hub.includes.an:inner
thickened:portion &l:of substantially the: thick-
ness:of ithe forward layer -of the:rim member.
This:hub:5! is-o0f-less thickness than:that :of :the
rimymember:and may-enter: a:cut:made: by the
rim member whereby.the wheel is:adapted:to:cut
through:a :work :piece:zof :greater: diasmeter :than
the =width: of ;the:rim.-member:50. :Portions-68
ard 61 between:them:define a:shoulder 62 which
is-actually:the: outer:peripheral :edge: of -the por-
tion:61.

‘Through portion 86 are.openings-£3.correspond-
ing:in:number :with-the number:cf-the studs 57
and of diameters:to.receivethese:studs to provide
a- driving -connection between :the -hub and-an-
nulus. .The:studs; need not-have:snug fits in the
opening :and need not ‘be located swith exact ac-
curacy:for the reasons; given;above:in connection
with Figs..1=7. Mounted:inrecesses.in:the-outer
hub porticns at:each:side-of each opening:A3 is:a
key:64;.such key being fast-with headed: studs.63
which ;are:shewn :as:passing through ‘the :keys.
The studs-are.turnable’in:the hub-51.

“Forwardly:of «the:keys~64, slotted -nuts -or.ele-
ments:£6: are-fast withsthe :studs and-thus with
the keys. These elements:or nuis 65 may be
welded or:otherwise.made fast:with-the studs.and
keys:preferably by :threading:of the nuts or ele-
ments sonto.the :shanks:of ‘the :studs and-:then
welding, as.in Fig. 14.

‘With :this-construction, the hub :member 5
which carries.a.:shaft or mounting piece:87 be~
ing:position on:a:machine; should-the abrasive
rim-member -wear :down :so -that .it-needs to .be
replaced; the:operator stands at:the forward: side
of :the :wheel ;and’ engagesthe-slotted -elements
€6 with:the:bif.of a.screw-driver.or the like:and
turns sthem about :their  own :axes :to :turn  the
keys . to released positions.as tothe positions.in
which they:are shown:in-Fig.:16: :All.of the keys
being zin this position, :the.-worn -rim '‘member
may beremoved from:the hub simply.by moving
the: rim:member laterally :forwardly. -The new
rim.aember:is ;then:placed-on:the -hub and the
studs 37 :of ;the: rim:member .are:lined :with and
enter the openings:63:in:the:hub.

At the same time, the-elements.or nuts:65 of
the- -hub enter the openings:§8:¢f:the rim mem-
ber. -Also,-the-outer peripheral portion:82 of the
hubis now in the recess 56 opening-through one
side and the -inner-periphery-of the rim -mem-
ber and-the “thickened hub .portion: i is within
the outer layer of the rim member with its shoul-~
der 62 engaged or.substantidlly engaged with the
inner .peripheral .edge. of .such front layer.of the
rim..member.

‘Now.the.operator still standing in front.of .the
wheel, by-a screw-driver or.other tool manipulates
the.nuts or-elements 66-to.rotate the keys through
approximately -90° to.enter -their free edge.por-
tions into-the:spaces.about the reduced. diameter
portions :5§8: of -the-studs. :This .locks .the rim
member:onto.the -hub-against lateral movement
from.the.datter.and.it-will:-be.clear.that-the studs
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57 together with the nuts or elements 56 pro-
vide adequate driving connection between the
hub and rim member whereby any rotation im-
parted to the hub is in like manner imparted
to the rim member. ‘

In this construction, two keys are entered in
the space at the underside of the head of each
stud. These keys enter such space at opposite
sides of the stud. Since the two keys are used
and located as described, the rim may not be
tilted to exert a pry action on a stud such as
could be accomplished if but a single key was used
in the location shown. Additionally, it is noted
that when the keys are in their locking positions
(see Fig. 13) they are against the outer edges
of the recesses or walls in which they are located.
Therefore, centrifugal action during rotation of
the wheel cannot throw the keys out of their
locking positions. :

In all the structures shown the stiff metal hub
member provides for a flat stiff true running cut-
off wheel of large effective diameter. The present
wheel does not. run out of true as may happen
with .larger diameter thin wheels wholly of an
abrasive mix. Purther, with the headed studs
employed in Figs. 1-7 and 10-16, they need only
be located as there. is an annular space about
the reduced diameter portion into which a key or
keys may enter.

The rim members of the various forms herein
are specifically shown as annuluses. However,
the inner peripheral edges of the layers of the
various rim members could be other than true
circles, as ovals or as having angularly related
edge portions.” In any such instance, the hub
member would or could have correspondingly
shaped edge portions.

Having thus set forth the nature of my inven-
tion, what I claim is:

1. An abrasive cut-off 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 rela-
tion with a portion of said rim member, said hub
of a thickness not greater than that of said rim
member whereby to lie wholly between the planes
represented by the side surfaces of the rim mem-
ber, laterally extending studs on the overlapped
portion of said rim member of a height equal to
the depth of said recess, one of said studs defin-
ing a recess opening through a side thereof, said
hub having openings receiving said studs where-
by a driving connection is established between
said hub and rim member, and a key on said hub
and turnable relative thereto to and from a po-
sition entering the recess opening through a side
“of said one stud and thereby securing the hub
and rim member togethér in driving relation.
© 2. An abrasive cut-off 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 rela-
tion with a portion of said rim member, said hub
of a thickness not greater than that of said rim
member whereby to lie wholly between the planes
represented by the side surfaces of the rim mem-
ber, laterally extending studs on the overlapped
portion of said rim member of a height equal to
the depth of said recess, one of said studs defin-
ing a recess opening throtigh a side thereof, said
hub having openings receiving said studs where-
by a driving connection is established hetween
saild hub and rim member; a key on said hub and
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turnable relative thereto to and from a position
entering the recess opening through a side of
said one stud and thereby securing the hub and
rim member together in driving relation, the side
of the wheel wherein said abrasive segments are
of the greatest width comprising the front side of
the wheel, and means operable from the front side
of .said wheel to turn said key to and from g lock-
ing position entering said recess defined by said
stud.

3. An abrasive cut-off 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 rela-
tion with a portion of said rim member, said hub
of a thickness not greater than that of said rim
member whereby to lie wholly between the planes
represented by the side surfaces of the rim mem-
ber, a series of internally threaded bushings fast
in the overlapped portion of said rim member, and
a series of screws passing through the overlapped
portion of the hub and threaded into said bush-
ings whereby the hub and rim member are de~
tachably secured together in driving relation.

4. An abrasive cut-off wheel comprising an
abrasive rim member having a recess opening
through one side and its inner periphery, a driv-
ing hub member of a diameter having its outer
peripheral edge portion received in said recess in
overlapping relation with a portion of said rim
member, said hub of a thickness not greater than
that of said rim member whereby to lie wholly
between the planes represented by the side faces
of the rim member, laterally extending lugs on the
overlapped portion of one of said members and
of a height not greater than the thickness of the
overlapped portion of the other member, one of
said studs defining a recess opening through a
side thereof, said other member having openings
receiving said studs whereby a driving connection
is established between said hub member and said
rim member, and a key on said member having
said openings therein and ‘turnable relative fo
said member to and from g position entering the
recess opening through a side of said one stud and
thereby securing the members together in said
driving relation. . .

5. An abrasive cut-off wheel comprising an
abrasive rim member having a recess opening
through one side and its inner periphery, a driv-
ing hub member of a diameter having its outer
peripheral edge portion received in said recess in
overlapping relation with a portion of said rim
member, said hub of a thickness not greater than
that of said rim member whereby to lie wholly
between the planes represented by the side faces
of the rim member, laterally extending lugs on the
overlapped portion of one of said members and of
a height not greater than the thickness of the
overlapped portion of the other member, one of
said studs having a recess cpening through a side
thereof, said other member having openings re-
ceiving said studs whereby a driving connection is
established between said hub member and said
rim member, a key on said member having said
openings therein and turnable relative to said
member to and from a position entering the recess
opening through a side of said one stud and there-
by securing the members together in said driving
relation, the side of the wheel wherein said re-
cess opens through the side thereof comprising
the rear side of the wheel, and means operable
from the front side of said wheel to turn said key
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- to.and from a locking position entering said-re-
cessin the said onestud.
+6.. An abrasive -cuf-off :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.of a thickness not greaterthan-that of said

rim member whereby to lie wholly between the:.

./blanes represented by the: side surfaces of .the
. rim -member, laterally. extending -studs on. the
overlapped . portion .of .said .rim -membper of .a
.height equal to the depth of said recess, one-of
-said-studs defining a recess opening through the
Jinner:side thereof, said hub having openings re-
-eeiving said studs whereby a driving connection
- is .established between the hub and rim member,
-a key, means pivotally mounting said key. on said
~‘hub for turning movement relative:thereto to.and
from g position entering the recess .defined .by
.said- one. stud whereby .to.receive -the hub and
-rim member . together, and the pivotal-axis. of
-said -key and the center of said one stud being
substantially in the same. radial ‘line passing
through the center of said: wheel whereby -the
tendency of centrifugal action.as. said:wheel. is
- rotated is to maintain .said key in locking.relation
with said one stud.

7. An -abrasive. cut-off .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.periph-
- eral portion received in:said recess in overlapping
-relation with a portion of:said rim member, said
hub:of a thickness not greater than that of said
“rim -member whereby. to.lie' wholly between the
planes, represented by the:side- surfaces of ‘the
~rim-member,. a laterally extending. stud:.-on the

- ‘overlapped "portion of.said-rim-member of .a:

“height not: greater-thanthe depth of-said recess,
-said stud defining ‘openings ‘through -its: opposite
'sides, said-hub having an cpening receiving said
-stud whereby -a- driving- connection.is. established
Jhetween said-hub and said-rim:member, a pair-of
.keys, -a pair of depressions in said -hub one at
-each side .of ‘said opening -and .entering ‘through
. the opposite side of the latter, -means: pivotally
~mounting. said keys-one-in.each:of. said: depres-
zsions for turning: movement - relative $0 the hub
to.and from positions entering the recesses de-
fined. by said:stud-whereby.to.secure-the hub and
zrim:member together;:said keys lecated-whereby
as said: wheel is rotated:centrifugal action tends
~to‘move said keys:into:the recesses defined by:said
-stud; and «said depressions-located whereby -their
side edges limit :such-movements of the keys to
movements-to locking relation -with said-studs.
8..An . abrasive .cut-off. wheel:.comprising - an
abrasive rim -member having.-a- recess -¢pening
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 of a thickness not-greater than that.of-said
rim member whereby.to lie wholly .between the
planes represented by the.side.surfaces.of the
rim member, a laterally extending .stud on -the
overlapped portion of. said rim .member.of a
height not greater than the depth -of.said .recess,
said. stud defining an opening. through .a .side
thereof, said hub having an opening receiving
-said stud whereby a driving connection is.estab-
“lishied: between said hub_and said Tim-member,-a
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-key,.a depression-in said hub at:one side of said
- opening and entering.through. a side of.fhedat-
ter,-means pivotally mounting said key.in said
- depression . for turning.movement. relative to. the

hub to and from a position entering.the .recess

defined by: said stud whereby to-secure the hub
-and - rim -member . together,. said . key located

whereby- as-said. wheel is rotated:centrifugal ac-

_tion .tends to move said key-into the recess.defined

by:said stud, and said depression located whereby

-its side .edges. limit - such movements- of :the-key

to:moevements:to. locking:relation with.said stud.
9. An:-abrasive - cutoff -wheel - comprising an

abrasive Tim member in.the form of an-annulus
-having- a-recess: opening through  one-side.and
Ats-inner periphery; a driving hub. member of:-a
.diameter:haying:its outer peripheral portion-r
- ceived-in said recess in overlapping relation with

the inner peripheral portion of.said rim member,
sald -hub member:0f. a .thickness :not. greater
than- that of-:said-irim :member -whereby- to. le

-wholly - hetween- the  planes represented- by the
-side surfaces of the rim member,;means compris-
“ing circumierentially -spaced: means in-the over-

lapped portions. of cne of :said members; cireum-

‘Terentially spaced studs extending laterally from
‘the overlapped portion of the. other member and
. passing through said recesses, heads on the outer

ends of said studs, and key means on-the over-

“lapped portion ofithe recess carrying-member and
-piveoted for swinging movement to extend under

said heads and lock -said- membpers togsther and
for movement-from under said heads to release

-saidstuds for:separation .of said members.

10.: The . cutoff wheel as-in-claim-9 -including
two of said keys-for each of -said studs -and-said
keys of each pair having.their pivots located at
respectively the opposite sides of -said studs.

11. The cutoff wheel as in ¢laim 9 including two
of said keys for each of said studs.and said keys

12, An- abrasive -cut-off wheel- comprising.an

.abrasive rim member having an-outer peripheral
-cutting surface .and side- surfaces parallel:and
-equidistant from:each-other- whereby:-said outer

peripheral cutting surface remains of equal width

go 28 its diameter decreases through.wear, a driving
lying -wholly within the planes: represented by
.said side surfaces, and.securing means coopera-

hub- detachably. mounting. said rim membper and

tively conpected between said: rim.member.-and
hub_detachably securing- them - against. relative

-axjal and rotative .displacement and disposed

wholly within said planes whereby the maximum

-cutting depth of sald cutting, surface dis-greater

than the radial distance between said cutting sur-
face and said securing means.
_13..An abrasive -cut-off - wheel -comprising: an

- abrasive rim member in the form of an annulus

-having -a recess opening through .one side and its
inner periphery; and having an outer peripheral
cutting surface and -side surfaces parallel: and
equidistant from each: other respectively-extend-
ing:inwardly from said--outer periphery to'said
-inner periphery-at one side and to “the outer pe-
riphery of-said recess at the other side, Whefeby
said -outer peripheral cutting surface remains of
equal width as its diameter decreases. through
wear, said recess having a base. surface .dispoSed
between the parallel planes represented by said
side .surfaces;. a .driving hub. of.a diameter hav-

:ing its- outer. peripheral :portion: detachably- re-
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ceived in said recess in overlapping relation with
the base of said recess, said outer peripheral por-
tion of said hub being of a thickness not greater
than that of the inner member and lying wholly
within said parallel planes, and securing means
cooperatively connected between said recess part
of said rim member and said outer peripheral por-
tion of said hub detachably securing them against
relative axial and rotative displacement and dis-
posed wholly within said parallel planes, whereby
the maximum cutting depth of said cutting sur-
face is greater than the radial distance between
said cutting surface and said securing means.

HUGH V. ALLISON.
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