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15 Claims.

This invention relates to machine tools and
more particularly to improvements in grinding
machines.

One of the objects of this invention is to pro-
vide an improved simplified bench type centerless
grinding machine.

Another object of this invention is to provide
a single cycle centerless grinding machine for in-
feed grinding operations.

A further object of this invention is to pro-
vide a simplified centerless grinding machine for
infeed grinding operations in which the entire
eycle of work loading, grinding and work re-

moval may be effected by a single manual control -

lever, . ‘ :

An additional object of this invention is to
provide improved means for lateral insertion and
removal of work with respect to the grinding
throat of a centerless grinding machine.

Other objects and advantages of the present

invention should be readily apparent by refer-
ence to the following specification, considered in
conjunction with ‘the accompanying drawings
forming a part thereof and it is to be understood
that any modifications may be made in the exact
structural details there shown and described,
within the scope of the appended claims, without
departing from or exceeding the spirit of the in-
vention. ‘

Referring to the drawings in which like refer-
ence numerals indicate like or similar parts:

Figure 1 is a front elevation of a machine em-
bodying the principles of this invention.

Figure 2 is & vertical section on the line 2—2
of Figure 1.

Figure 3 is & section through the machine as
viewed on the line 3-—3 of Pigure 2.

This invention aims to provide & small compact
and simplified cénterless grinding machine of
such a nature that it may be mounted on a bench
or table, or as shown in Figure 1 of the draw-
ings upon o pedestal specially provided for the
purpose. It is:especiaily suitable for grinding
small parts which are susceptible of being ground
by the infeed grinding method and the machine
is provided with a single manual control which is
movable in one direction to effect insertion of the
work and completion of the grinding operation,
and in the other direction to effect retraction of
the grinding wheels and removal of the work
from the grinding throat, whereby the machine
may be readily operated by relatively unskilled
operators. :

Referring now to the drawings and more par-
ticularly to Figure 1, the reference numeral 6
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indicates the frame or housing of the machine
proper while the reference numeral i/ indicates,
in general, one form of pedestal or support upon
which the machine may be mounted or sup-
ported. This machine, being of the centerless
type, is provided with a pair of opposed abrasive
wheels and as more particularly shown in Figure
2. The wheel 12 constitutes a grinding wheel
which rotates clockwise as indicated by the ar-
row 13 and the wheel 14 constitutes a regulating
wheel which also rotates clockwise -as indicated
by the arrow 5. |

It will be noted, however, that the opposed
peripheries of the two wheels actually travel in
opposite directions, the grinding wheel 12 rotat-
ing at a relatively high speed to effect stock re-
moval while the regulating wheel rotates at a
relatively slow speed to control the rate of rota-
tion of a cylindrical work -piece located in the
grinding throat 16 between the wheels and indi-
cated by the reference numeral §1.

The interior of the machine housing is pro-
vided with an angular partition or wall, one por-
tion 18 of which is at a steep angle and this por-
tion intersects the horizontal portion 9. The
wall 18 is provided with a dovetailed guideway 20

-as more particularly shown in Figure 3 upon

which a spindle housing 2! for the regulating
wheel (4 is mounted for adjustment. This ad-
justment is effected by an adjusting screw 22
which is threaded in the housing at 23 and held
against axial movement by means of an annular
flange 24 which partially fits in a groove 28
formed in the face of the guideway 20. The end
of the screw is provided with a square head 26
to which a suitable socket wrench may be applied
for rotating the screw. The periphery of the
flange 24 is provided with micrometric gradua-
tions 27 and a pointer 28 fixed to the support co-
operates with these graduations to indicate the
amount of adjustment effeced by rotation of the
adjusing screw. A fishtail gib 29 is provided for
insuring a tight fit between the guide surfaces,
and an adjusting screw 30 and lock nut ${ se-
cure the gib to the slide 21 for movement there-
with, :

The spindle 32 for the regulating wheel {4 is
suitably journaled in the housing and is provided
on the end with a driving pulley 33 which is con-
nectéd by one or more V-belts.34 as shown in
Figure 2 to g power pulley 35. This pulley is on
the output shaft 36 of a reduction speed unit, in=
dicated generally by the reference numeral 37
and driven by a prime mover such as the motor
&8. Since the amount of movement of the regu-
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lating wheel is rather limited it does not mate-
rially effect the belt drive so as to necessitate
idler pulleys but if it was necessary to make al-
lowanceés for this the unit 37 could be adjustably
mounted on the floor of the machine housing
upon which it is mounted.;

The grinding wheel 12 is supported above the
regulating wheel and is-‘attached to the end of
a spindle 39 which is suitabiy journaled in an os-
cillatable bracket 48, A pintle 41 is fixed in the
bracket 48 and projects from opposite ends there-
of to form trunnions 42 and 43 which are jour-
naled in pillow blocks 44 and 45 which are mount-
ed on the wall or partition 18. The pintle 41
has an extension 46 upon which is mounted an
eccentrically adjustable pulley 41, and in order
to adequately support the pulley an additional
pillow block 48 is provided for supporting the free
end of the extension 48.

The pulley 47 serves to drive the grinding wheel
spindle through V-belts 49, and pulley 50 at-
tached to the end of the spindle 39. By means
of the eccentric adjustment of the pulley 47 suit-
able tension may be obtained in the belts 49. The
pulley 47, besides having a series of grooves 50’
for receiving the belts 49, also has another series
of grooves 51 for receiving the V-belts 52 by
which the pulley is driven by the motor pulley
53 attached to the armature shafi 54 of a motor
55. As shown in Figure 2, the motor 54 may be
mounted beneath the machine and supported on
the underside of the machine base and a suit-
able cavity cut in the top of the pedestal {1 so
that the motor may be attached and made part
of the machine, It will be obvious that in cases
where the machine is mounted on a bench or
table that the motor may be mounted on the
underside of the table top and a suitable opening
provided through which the belts may run. The
grinding wheel is so positioned and supported by
its bracket that a line passing through the cen-
ters of the grinding and the regulating wheel
during the grinding operation is substantially
“ ‘parallel to the guideway for the regulating wheel
so that any adjustment of the regulating wheel
glide toward and from the grinding wheel will
be more accurately indicated by the graduations
on the adjusting screw for the regulating wheel
housing.

In order to provide for adjustment of the
grinding wheel toward and from the regulating
wheel during grinding aperations the bracket 40
is bifurcated to form & pair of arms 571 embrac-
ing an expansible link 58. Trunnion pivots 59
mounted in the ends of the arms 57 fit into suit-
ably formed sockets in the opposite sides of the
link 58 to form a pivoted connection therewith.
The link 58 has an internally threaded rotatable
sleeve 60 mounted therein which makes a thread-
ed connection with a connecting rod 61, the con-
necting rod having a coupling 62 fixed to the end
thereof in which is formed a bore 63 as shown in
Flgure 3 by which it is journaled on an eccen-
tric portion 64 of an operating shaft 65. It will
be noted from Figure 2 that the coupling 62 ex-
tends laterally with respect to the axis of the
connecting rod 81 and any movement of the ec-
centric 64 about the axis of the shaft 65 will
cause the extensible link 58 to pivot about the
trunnions 5§9.

The sleeve 60 is manually adjusted by the
knurled wheel 66 attached to the upper end of
the sleve 60, and the amount of adjustment is in-
dicated by the micrometrically graduated dial 61
which is attached to the sleeve for rotation there-
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with. A fixed reference mark 88, as shown in
Figure 1, cooperates with the dial to indicate the
amount of adjustment effected. Thus, the posi-

- tion of the grinding wheel with respect to the

regulating wheel is determined by the rotatable
position of the eccentric 65 and the adjustment
of the extensible link.

Since the whole weight of ‘the grinding wheel
and part of its driving mechanism is supported
on the threaded connection in the extensible link,
thereby creating a large amount of friction,
when adjustments are necessary and since the
eccentric shaft must lift the entire weight of the
grinding wheel during grinding operations, means
are provided for counter-balancing all of the
weight of the grinding wheel so as to provide
a definite bias on the grinding wheel support
structure in an upward direction, thereby neces-
sitating a slight pull by the operator to move the
grinding wheel down during the grinding opera-
tion. This is accomplished by providing a de-
pending lug 69 from the shaft 4{ for engagement
by a spring pressed plunger 10 mounted in a bore
11 provided in the wall 9. The plunger 10 is pro-
vided with a bore 12 in which the spring 13 is
mounted and an adjusting screw 14 is provided
for varying the tension of the spring, the screw
being threaded in a fixed part of the machine.
Thus, the plunger exerts a counterclockwise force
on the shaft 41, producing a definite upward bias
on the grinding wheel {2.

The work is moved into and out of the grind-
ing throat by an oscillatable work carrier 15
which is supported on the shaft 65 and is in the
form of a housing which surrounds the regulat-
ing wheel for protection of the operator. The
lateral wall portions 76 and 11, as shown in Fig-
ure 3, carry work receiving guides or supports 78
which are adapted to receive and position spool-
like work pieces 19 so that the work may be placed
thereon when the carrier is swung outward by
the operator upon clockwise rotation of the shaft
85.

The annular surface 88 between the end flanges
of the work is the surface to be ground and the
grinding wheel 12 is made of sufficient width to
engage the entire surface so that the grinding
operation may be performed by what is known
in the art as the infeed grinding method.

The regulating wheel 14 is made of sufficient
width to also engage this surface with enough
frictional pressure to rotate the work at a pre-
determined rate during the grinding operation.
The walls 76 and 17 also support & work blade
81 which has a beveled edge 82 so positioned that
the thrust of the grinding wheel forces the work
into frictional engagement with the periphery of
the regulating wheel. A backstop blade 83 is
also supported by the side walls to support the
work during loading operations and insure that
the work is pushed into the grinding throat upon
rotation of the work carrier to a grinding posi-
tion. The end flanges on the work piece serve
to support the work during movement to grind-
ing position until the regulating wheel is en-
gaged, whereupon the regulating wheel lifts the
work sufficiently to support the entire weight
thereof without raising the work so far that the
guides 18 cannot function to center the work
plece with respect to the grinding wheel and in-

‘sure that the grinding wheel engages the surface

80 without contacting the sides of the end spools
and the work.

The carrier 15 is connected to the shaft 65 by a
vieldable connection comprising a spring pressed

[
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plunger 84 which is slidably mounted in a hore
85 formed in the casing and g spring 86 which
urges the flat end 87 of the plunger against a
flat 88 formed on the side of the shaft 65.

The spring has sufficient tension to normally
eliminate any lost motion between the carrier

and shaft whereby during rotation of the shaft -

through an arc necessary to move the carrier
from a grinding position to its work loading po-
sition the two move as a unit. A stop screw 89
threaded in a fixed part of the machine serves
as a stop to limit the counterclockwise movement
of the carrier and determine its grinding posi-
tion. After the carrier engages the stop, the
shaft 65 may be rotated through an additional
angle to effect feeding of the grinding wheel.

This is accomplished by forcibly causing re-
traction of the plunger 84. From Figure 3 it will
be noted that the eccentric portion 64 of the
snaft is integral with the remaining portion of
the shaft and that a manually operable handle
80 is attached to the end of the shaft to effect
rotation thereof. Thius, during movement of the
handle 90 in a counterclockwise direction the
work carrier is moved from a loading position to
a grinding position and the ecceniric 64 simul-
taneously moves the grinding wheel toward the
regulating wheel.

At the moment that the work carrier hits the
stop screw 89 the movement of the work carrier
ceases, but the movement of the grinding wheel
toward the work continues until the grinding
wheel has reduced the work to size.

The shaft 65 is supported by a pair of bearings
84 formed integral with the base of the machine.
it should now be apparent that the work carrier
is normally held in an outward position or at
its work loading station with the grinding wheel
elevated and that the normal grinding cycle is
effected by moving the lever in a counterclock-
wise direction to move the work and work rest
blade into the grinding throat and then effect-
ing a downward movement of the grinding wheel
to effect the grinding operation. Reverse move-
ment of the lever of course effects retraction of
the parts.

There has thus been provided an improved
compact centerless grinder of the bench type
which is simple in construction and operation,
maeaking it suitable for inexperienced opersators,
and which has improved means for inserting and
removing work, and a single control for the work
handling means and the wheel feeding means.

What is claimed is:

1. In a centerless grinding machine having a
grinding wheel and & regulating wheel supported
for rotation on parallel axes to form a grinding
throat therebetween, the combination of a work
carrier supported for oscillation about an axis
parallel to the axes of said wheels, a work rest
blade mounted on the carrier for movement into
the grinding throat, additional means on the car-
rier for supporting a work piece adjacent said
blade whereby upon movement of the work into
the grinding throat the blade will absorb the
grinding thrust, and stop means for limiting the
movement of the carrier.

2. In a centerless grinding machine having op-
posed grinding and regulating wheels adjustable
to form g grinding throat therebetween, the com-
bination of a work carriér operable to move work
into and withéraw work laterally from the grind-
ing throat to position work for grinding purposes,
a manual control lever, and motion transmitting
connections from said lever for actuating the
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carrier and for relatively adjusting said wheels.

3. In g centerless grinding machine having a
grinding wheel and g regulating wheel adjustably
mounted in opposed relation to form a grinding
throat therebetween, the combination of oscillat-
able means for inserting and withdrawing work
laterally of the grinding throat, said means in-
cluding a work rest blade for absorbing grinding
thrust on the work, and & eontrol lever operative-
ly connected for actuation of said means and ad-
justment of one of said wheels.

4. In a centerless grinding machine having a
grinding wheel and a regulating wheel supported
in opposition to form a grinding throat therebe-
tween, the combination of an. oscillatable work
carrier having means for moving work into and
out of the grinding throat in a direction lateral of
the axis thereof, said carrier having a work rest
blade mounted thereon for movement therewith,
means for infeeding one of said wheels and a
control lever operatively connected for oscillat-
ing said carrier and infeeding one of said wheels.

5. In a centerless grinding machine having a
grinding wheel and a regulating whee! supported
in opposed relation to form a grinding throat
therebetween, the combination of a work carrier
movable laterally to the axis of the grinding
throat for work inserting and removing pur-
poses, said work carrier having a work rest blade
mounted thereon for movement therewith, stop
means for limiting movement of the carrier into
the grinding throat to determine the position of
the work rest blade with respect to the axis of
the grinding throat, and means simultaneously
movable with the carrier for adjusting one of said
wheels relative to the other.

- 6. In a centerless grinding machine having a
grinding wheel and g regulating wheel supported
for rotation and in opposition to one another to
fcrm a grinding throat therebetween, the combi-
nation of means for inserting and withdrawing
work with respect to the grinding throat includ-
ing a work rest blade, and a backstop plate for
supporting the work during movement into the
grinding throat until picked up by the regulating

“wheel, said work rest blade being positioned to
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effect removal of the work during withdrawal of
the carrier.

7. In a centerless grinding machine having a
grinding wheel and a regulating wheel supported
for rotation in opposition to one another to form
a grinding throat therebetween, one of said
wheels being supported for relative movement
toward and from the other wheel, the combina-
tion of means for inserting and withdrawing
work laterally of the grinding throat and a man-
ually operable lever for effecting insertion of the
work and relative approach between the wheels
sequentially.

8. In a centerless grinding machine, the com-
bination with a grinding wheel and a regulating
wheel supported for rotation in opposition to one
another to form a grinding throat, and means for
supporting one of said wheels for movement to-
ward and from the other, the combination of
means for inserting and positioning a work piece
in said throat, a control lever operatively con-
nected for actuating said work inserting means
and said wheel moving means and a yieldable
connection for permitting subsequent movement
of the wheel 'moving means after the work has
been positioned. :

9. In a centerless grinding machine having
opposed grinding and regulating wheels one of
which is ‘supported for rotation about a rela-
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tively fixed .axis and the other of which is sup-
ported for rotation about a movable axis, the

combination of a work carrier movable between
& work loading position and a work grinding po- -

sition, a stop for determining the grinding. posi-
tion . of the carrier, a manual control lever, mo-
tion transmission connections between said lever
and said carrier, and wheel moving means where-
by upon movement of the lever in one direction
the work carrier will be swung to a grinding po-
sition and relative approach will be effected be-
tween the wheels, said motion transmitting con-

- nection between the lever and work carrier be- .

ing yieldable whereby the lever may be moved an
additional distance after the work carrier. has
‘been positioned to effect a subsequent additional
movement of the grinding Wheel to effect the
grinding operation.

10. In a centerless grinding machine having a
grinding wheel and a regulating wheel, a spindle
for supporting the regulating wheel, an adjust-

“able housing for said spindle, said housing being
guided for rectilinear.-movement laterally of the
spindle axis, a spindle for supporting the grind-
ing wheel, a swinging support for said spindle,
a work carrier having a work loading position

and a. work .grinding position, an oscillatable

shaft having an eccentric extensible link connec-
tion between said shaft and said swinging sup-
port, motion transmitting connections between
said shaft and said work carrier and manually
operable means for oscillating said shaft to ef-
fect simultaneous movement of the work carrier
and the grinding wheel.

‘11, In a centerless grinding machme having a
grinding wheel and a regulating wheel, the com-
bination of means for supporting the regulating
wheel for rotation about a normally fixed axis,
an oscillatable support having means for rotat-
ably supporting the grinding wheel, said grind-
ing wheel normally being movable by gravity to-
ward - the regulating wheel, counterbalancing
means effective to normaliy hold the grinding
wheel away from the regulating wheel, means
for positioning work between the wheels, a .con-
trol lever and motion transmitting connections
from said lever to said work positioning means
and said oscillatable support for effecting simul-
taneous movement thereof in directions to cause
positioning of the work in a grinding position and
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movement of the grindiug wheel toward the reg¢-
ulating wheel.
12.. In a centerless grinding machine having a

-grinding wheel .and a regulating wheel, said

grinding wheel being supported above'the regu-
lating wheel, a swinging bracket for supporting
the grinding wheel in a manner to: normally
cause the wheel to move by gravity toward the
regulating wheel and resilient counterbalancing
means effective on said support for holding the
grmding wheel normally in'a non-grinding posi-
ion :

13. In'a centerless grinding machine having a

grinding wheel and a regulaiing wheel, the com- "
bination of means for supporting one of said

wheels for relative movement toward and.from

the other wheel, means for positioning work be--

tween the wheels, a rotatable shaft for actuating
sald work positioning means and -said -oscillat-
able support simultaneously and a micrometri-
cally adjustable extensible link between said shaft
and said oscillatable support for -adjusting the
range of movement of the grinding wheel for
the same movement of the work positioning
means.

14, In'a centerless grinding machine ‘having a
grinding wheel and a regulating whee], the com-
bination of a swinging bracket for supporting the
grinding wheel for movement toward and. from
the regulating wheel, a swinging bracket having
work supporting means in the end thereof for
moving work to and-from: s .grinding- position,
motion transmitting connections between. said
brackets for effecting simultaneous movement
thereof, resiliently operable means effective on

one of said brackets for normally holding the

grinding wheel in ‘an inoperative position and
said work supporting means in a loading position.

15. In -a centerless grinding machine having
opposed grinding and regulating wheels, the com-
bination of means for adjustably supporting one
of said wheels for infeeding movement relative
to the other wheel, a work carrier movable from
a loading position to a grinding position between
said wheels, & rotatable shaft for actuating said
carrier and a link connection between said shaft
and said adjustable wheel for effecting simulta-
neous movement. of the grinding wheel and. the
carrier,

GEORGE W. BINNS.
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