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i

This invention relates to a grinding machine
and more particularly such machine having a
novel arrangement -of parts for grinding tapered
products on a centerless grinder.

Among the objects of my invention are to pro-
vide a novel and improved ecenterless grinding
machine; to provide such machine in which a
regulating wheel and work carrier travel together
as a unit during the grinding cycle, thus permit-
ting through feeding of such items as tapered
rolls and other conical or frusto-conical articles;
t0 provide an improved machine for grinding
tapered parts for use in tapered roller bearings
and the like; to provide a novel machine of the
type referred to in which the article being
worked upon may be ground either tapered or
straight as desired, or a straight piece can be
ground tapered, or a tapered piece can be ground
straight, the taper, or lack of taper, in the regu-
lating wheel controlling the taper or lack of taper
in the finished work; to provide a machine in
which the regulating wheel may be pivotally
mounted and movable to control the degree of
taper imparted to the work; to provide a machine
in which a plurality of regulating wheels may be
used for grinding a plurality of pieces of work
simultaneously if desired; to provide a novel
work carrier blade and associated parts; and such
further objects, advantages and capabilities, in-
herently possessed by my invention, as will later
more fully appear.

My invention further resides in the combina-
tion, construetion and-arrangement of parts illus-
trated in the accompanying drawings, and while
I have shown therein for illustrative purposes
only, a preferred embodiment, I wish it under-
stood that the same is susceptible of modification
and change without departing from the spirit of
my invention.

In the drawings:

Fig. 1is an end elevation, with the machine ped
partly broken away, of a centerless grinding ma-
chine embodying my invention.

Fig. 2 is a top plan view of Fig. 1.

Fig. 3 is an enlarged fragmentary horizontal
section on the line 3—3 of Fig. 1.

Fig. 4 is a side elevation of my new machine
Jlooking toward the right hand side of Fig. 1.

Fig. 5 is an enlarged fragmentary side eleva-
tion of the grinding wheel, the work carrier blade,
and associated parts, with the regulating wheel
omitted for the sake of clearness, and showing
the work in position.

Referring more in detail ‘to the drawings, my
improved centerless grinding machine comprises
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a bed ! upen the upper surface of which, and
toward one side, is fixed a base € having guide-
ways 3 in which are slidably mounted comple-
mentary guide members 4 of the longitudinally
movable table 5. Mounted upon the upper side
of table 5 is the upstanding housing or bracket
for rotatably mounting the regulating wheel €,
which housing comprises a ‘pair .of laterally
spaced apart uprights 7 and 8, in a pair of
aligned bores in the upper ends of which is
mounted the drive shaft § which is provided with
power means for rotating the regulating wheel.

The bed { is provided with a pair of upright
standards 1§ and i, rotatably mounted in the
upper ends of which isa shaft 12, upon which is
fixedly mounted the grinding wheel {3, there
being provided suitable fastening members{4 and
I'5 on each side:of the grinding wheel to reinforce
and facilitate the mounting of the same.

As noted in Figs. 1-3the grinding wheel {3 and
the regulating wheel 6 are positioned closely
adjacent each other to receive the work 16 being
passed therebetween for grinding to the required
shape and dimensions. Fixed to the bed { and
upstanding therefrom is the feed work rest 47
which is positioned -closely adjacent the base 2
and table §,-and in wvertical alignment with the
space between the active faces -of the grinding
‘wheel and the regulating wheel. Fixed to the
upper portion of feed work rest 171 and upstand-
ing therefrom is a work supporting blade 18

‘having its upper longitudinal edge formed with

a bevel 1§ for supperting the work in :the most
effective: manner. Feed work supporting blade
18, as will be understood, is stationary with rela-
tion to the-bed # and the-grinding wheel support-

ing standards 40 -and (1.

Fixed upon the upper face of the table 5 and
adjacent the inner side thereof are a pair of up-
standing angularly positioned brackets -or sup-
porting legs 20 and 2. Secured to the upper end
of brackets 20 and 21 and extending longitudinal-~
ly therebetween -and carried thereby during lon-
gitudinal movement of .the table, is-a work car-
rier blade 22 extending horizontally a substantial
distance on each side of the grinding wheel ‘I3.
The inner longitudinal corner of the bottom edge
of the work carrier blade 22 is closely adjacent to
the upper edge of the work supporting blade :i8.
Work carrier blade 22, as seen in Fig. 5 is pro-
vided ‘in ‘its lower edge with an upstanding slot
23 open:at its bottom :edge and in which slot is
adapted to be positioned the work piece 6 -as it
passes hetween the faces of the grinding wheel
and the regulating wheel, 'Any suitable number
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of such slots may be provided as desired, addi-
tional ones of such slots being suggested by the
dotted lines ¢ and b.

As noted in Figs. 1-3 the outer active face of
the grinding wheel (3 is flat and at right angles
to the side walls of the grinding wheel, while the
regulating wheel 6 is shown with a beveled ac-
tive face. It is to be understood however, that
the active faces of the grinding wheel and the
regulating wheel may be varied as desired re-
garding whether either or both thereof are
straight or beveled.

In order that the regulating wheel 6 may be
adjusted when desired in an angular direction,
it is mounted upon the table 5 by means of a
bolt 24 positioned in an elongated slot 25, which
slot permits the standards T and 8 of the regu-
lating wheel 6 to be moved forwardly or back-
wardly with relation to the grinding wheel, and
permit the regulating wheel and its supporting
standards to be pivoted to any desired angle
about the axis of the bolt 24, and the bolt then
tightened. In this connection it is pointed out
that if it is desired to have the regulating wheel
rigidly fixed to the table at all times, the same
can be accomplished by two separate standards
1 and 8 fixed separately to the table, or if it is
desired to have the regulating wheel pivotally
adjustable upon the table the standards T and 8
will extend upwardly from a single £at base in
which is formed the slot 25. As shown in Figure
1 the bottom end of bolt 24 is formed with a head
26 positioned in an open ended T-shaped slot 27
formed in the table 5. By positioning the regu-
lating wheel and its standards in their desired
position, angularly or otherwise, and then tight-
ening the nut of bolt 24 the regulating wheel may
thus be fixed in any position desired on the table
to give the desired conformation to the article
being ground as it passes between the grinding
wheel and the regulating wheel,

The driving shafts 9 and 12 of the regulating
wheel and the grinding wheel, are each driven
by an independent source of power such as a mo-
tor or any other suitable prime mover (not
shown) so that these wheels will have a con-
stant speed with independent power drive. The
taper on the acting face of the regulating wheel
controls the taper on the parts to be ground. If
desired, the regulating wheel can be used with a
straight face, without taper, and the regulating
wheel pivoted as desired about the bolt 24 to give
the required taper to the work. By providing a
plurality of slots in the work carrier blade 22,
a plurality of pieces may be ground simultane-
ously either upon the same grinding wheel if its
face is wide enough, or if desired a plurality of
grinding wheels and regulating wheels may be
used. It is also to be kept in mind that the work
carrier blade 22 pulls the work through the grind-
ing cycle but does not hold the work in any way
from a standpoint of supporting it, and does not
interfere with the grinding operation as the work
passes between the faces of the grinding wheel
and the regulating wheel. As will be understood
from the above the regulating wheel keeps the
work being ground from spinning and holds it to
the proper revolutions and taper of work to be
ground. It is also to be noted that pieces of work
can be ground in my improved device by either
the small end or large end of the pieces of work
starting through first, the degree and dimension
of taper heing controlled by the adjacent. faces
of the grinding wheel and the regulating wheel.

Tt is important to note that the table, support-
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ing standards of the regulating wheel, the reg-
ulating wheel, the brackets 20 and 21 and the
work carrier blade 22 move together as a unit
as the table moves longitudinally on the base 2.
The longitudinal movement of the table 5 may
be effected in any desired manner such as hy-
draulic or electric power, or by compressed air
or by suitable hand operation. The grinding
wheel will be made of any suitable abrasive ma-
terial, and the regulating wheel will be made of
any suitable material such as cast iron, steel, or
rubber composition, or any ferrous or nonferrous
material as desired. The work carrier blade sup-
porting brackets 20 and 21 are securely and solid-
ly fastened to the table 5 in order to have the
work receiving slots in line with the work sup-
porting blade and the space between the grind-
ing wheel and the regulating wheel. It will be
understood that the pieces of work passing
through the machines, when the parts are ad-
justed as desired, can be ground straight or
tapered, or a straight piece can be ground tapered
as well as a tapered piece ground tapered.

From the above it will be understood that the
piece of work 18 will be positioned in the slot 23 of
tlie work carrier blade 22 and be carried along
between the faces of the grinding wheel and the
regulating wheel, the work resting upon the upper
edges of the work supporting blade and being
pushed through its travel between the grinding
wheel and regulating wheel by one end of the
slot 22. 'This enables positive control of the
article being worked upon as it passes through
the centerless grinding machine and provides a
machine of greatly increased efficient and pro-
ductivity, as well as a machine having a novel
adjusting means and a greater range of accessi-
bility.

Having described my invention, I claim:

1. A centerless grinding machine, comprising, a
stationary bed, a grinding wheel rotatably
mounted on the bed, a stationary work rest on
said bed and having fixed thereto a work sup-
porting blade, a longitudinally movable table on
the bed, a work carrier blade, bracket means fixed
at its Iower end to the table and at its upper end
to the work carrier blade, bearing supporting
means mounted on the table, a regulating wheel
rotatably mounted on the bearing supporting
means, the work carrier blade and regulating
wheel being longitudinally movable with the table
to carry the work in contact with the grinding
wheel laterally across its face, said bearing sup-
porting ineans being bodily adjustable both
iongitudinaliy and laterally with relation to the
moveable table.

2. A centerless grinding machine, cormprising, a
stationary bed, a grinding wheel rotatably
mounted on the bed, a stationary work rest on
said bed and having fixed thereto a work sup-
porting blade, a longitudinally movable table on
the bed, a work carrier blade, bracket means
fixed at its lower end to the table and at its
upper end to the work carrier blade, bearing sup-
porting means mounted on the table, a regulating
wheel rotatably mounted on the bearing support-
ing means, the work carrier blade and regulating
wheel being longitudinally movable with the table
to carry the work in contact with the grinding
wheel laterally across its face, the work carrier
biade being formed with means for positively
guiding the work between the grinding wheel and
the regulating wheel as the table moves longi-
tudinally along the bed, said bearing supporting
means being bodily adjustable both longitudinally
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and laterally with relation to the moveable table.

3. A centerless grinding machine, comprising,
2 stationary bed member, a table longitudinally
slidable with relation to the bed, a grinding wheel
rotatably mounted on said bed member, a work
supporting blade stationarily mounted on the bed
member, a regulating wheel rotatably mounted
in bearing supports on the table, an upstanding
bracket member fixed to said table on each side
of the regulating wheel, an elongated work car-
rier blade fixed to each of the bracket members
immediately above the work supporting blade, the
work carrier blade and regulating wheel being
movable as a unit along the face of the grinding
wheel and the work carrier blade being movable
along and close to the upper edge of the sta-
tionary work supporting blade, said bearing sup-
ports being bodily adjustable longitudinally,
laterally and angularly with relation to said table.

4. A centerless grinding machine, comprising, a
stationary bed member, a table longitudinally
slidable with relation to the bed, a grinding wheel
rotatably mounted on said bed member, a work
supporting blade stationarily mounted on the bed
member, a regulating wheel rotatably mounted
in bearing supports on the table, an upstanding
bracket member fixed to said table on each side
of the regulating wheel, an elongated work car-
rier blade fixed to each of the bracket members
immediately above the work supporting blade,
the work carrier blade and regulating wheel being
movable as a unit along the face of the grinding
wheel and the work carrier blade being movable
along and close to the upper edge of the stationary
work supporting blade, the work carrier blade
having a slot in its lower face to rotatably re-
ceive an article to be ground and advance the
same longitudinally along the face of the grind-
ing wheel with the article in contact with the
upper edge of the stationary work supporting
blade, said bearing supports being bodily ad-
justable longitudinally, laterally and angularly
with relation to said table.

5. A centerless grinding machine, comprising, a
stationary bed member, a table longitudinally
slidable with relation to the bed, a grinding wheel
rotatably mounted on said bed member, a work
supporting blade stationarily mounted on the bed
member, a regulating wheel rotatably mounted in
bearing supports on the table, an upstanding
bracket member fixed to said table on each side
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of the regulating wheel, an elongated work car-
rier blade fixed to each of the bracket members
immediately above the work supporting blade, the
work carrier blade and regulating wheel be-
ing movable as a unit along the face of the grind-
ing wheel and the work carrier blade being mov-
able along and close to the upper edge of the sta-
tionary work supporting blade, the srinding wheel
and the regulating wheel being rotated at con-
stant surface speeds with relation to each other,
said bearing supports having a base formed with
a slot for lateral adjustment bodily of the regu-
lating wheel with relation to the table, said table
being formed with a longitudinally extending
groove for adjustment of the bearing supports
longitudinally of the table, and releasable
tightening means in said slot and said groove for
controlling said adjustments.

6. A centerless grinding machine, comprising, a
grinding wheel, a stationary work rest having a
work supporting blade fixed thereon, a movable
table, a work carrier blade, a bracket fixed to said
table and to said work carrier blade, a regulating
wheel, and bearing means upon which the regu-
lating wheel is rotatably mounted, the table,
bracket, work carrier blade, regulating wheel and
bearing means all being movable together as a
unit, ‘said bearing means being both longitudi-
nally and laterally adjustable with relation to the
movable table, the work carrier blade being
formed in its lower edge with a slot adapted to
receive and carry the work along the face of the
grinding wheel and along the stationary work
rest.

AXEL T. PETERSON.
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