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This invention relates to forming and dressing appara-
tus for abrasive wheels.

For the grinding of work having spaced shoulder por-
tions such as the crank pins and line bearings of an auto-
motive crankshaft, the corners of the grinding wheel must
be formed to a small radius. None of the devices used
at present for this purpose is satisfactory. Perhaps the
most commonly used means is a small piece of abrasive
which the operator holds against the cormer of a rotat-
ing wheel, testing the contour from time to time until
an acceptable radius is formed.

It is an object of the present invention to provide
means whereby corners of predetermined radii may be
formed rapidly and accurately without interrupting the
operating cycle of a grinding machine.

A further object is to provide axially spaced dressing
members formed to dress wheel corners to a predeter-
mined radius.

A further object is to provide means for limiting the
penetration of the dressing members.

FIGURE 1 is a partial end elevation of a grinding ma-
chine showing the means for advancing and retracting a
dressing device relative to the grinding wheel.

FIGURE 2 is a partial sectional plan view of a single
dressing unit.

FIGURE 3 is a partial plan view of a plurality of
dressing units arranged for simultaneously dressing a
plurality of wheels of different diameters.

FIGURE 4 is a partial sectional plan view of a dress-
ing tool for dressing the corners of a grinding wheel.

FIGURE 5 is an enlarged plan view of a corner of a
grinding wheel showing the relation between the corner
dresser and the locating roller when the corner dressing
operation is performed before the face of the grinding
wheel is dressed. ;

FIGURE 5A shows the relation between the wheel
face, corner dresser and the face dresser when the corner
dressing operation is performed before the face dressing
operation.

FIGURE 6 is an enlarged plan view showing the rela-
tion between the corner dresser and the locating roller
when the corner dressing operation is performed after
the face of the grinding wheel is dressed.

FIGURE 6A shows the relation between the wheel
face, corner dresser and the face dresser when the corner
dressing operation is performed after the face dressing
operation.

Numeral 10 indicates the bed of a grinding machine,
11 is a wheel base slidably mounted on said bed 6. 12
to 17 inclusive are grinding wheels rotatably mounted on
said wheel base 11. These wheels are rotated through
conventional means by a motor 20 mounted on wheel
base 11.

As shown in FIGURE 2, each dressing unit consists
of one or two diamond impregnated rollers 3¢ and 31
with an intermediate or adjacent locating roller 32 all
rotatably mounied on bearings 33 on a shaft 34. Be-
tween said rollers and said bearings 33 is a sleeve 40
having threaded end portions on which nuts 41 and 42
are mounted to hold the rollers in proper axial posi-
tion. A series of peripherally spaced teeth are formed
on each of said nuts 41 and 42 so that the nuts may
serve as impellers when acted upon by a stream of air or
liquid to provide initial rotation of the dressing rollers
before they engage the grinding wheel.
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Shaft 34 is mounted on a yoke 50 on the end of shaft
51. Shaft 51 is slidably mounted in a housing 52 and
has a key way 53 in which a key 54 in the upper portion
of housing 52 slides and prevents rotation of the shaft
51. The other end of shaft 51 is reduced in diameter
and has a threaded portion 55 which extends through
the cap 56 on housing 52. One end of spring 57 en-
gages said cap 56 and the other end engages a shoulder
58 on shaft 51. A nut 59 on said threaded portion 55
determines the extent to which shaft 51 may be moved
in said housing 52 by spring 57. A limit switch 61 is
mounted on a bracket 60 attached to housing 52. When
said housing 52 is moved axially to position the dressing
rollers against a grinding wheel, housing 52 may con-
tinue to move a slight distance after the dressing rollers
engage the grinding wheel until locating roller 32 en-
gages the wheel at which time the movement of the shaft
is stopped while housing 52 may continue to advance
against spring 57. The result of the relative movement
between the dresser shaft 51 and housing 52 causes switch
61 to engage nut 539 to close a circuit to put into opera-
tion the means for retracting the entire dressing assembly
whether it consists of one or more than one dresser.

One or more dressing units may be mounted on wheel
base 11 on a slide member 70 slidably mounted on suit-
able guide surfaces in wheel base 11. Slide member 70
has a longitudinally extending dove-tail guide portion
71 on which each of the dressing units is mounted for
axial adjustment relative to the grinding wheel. Means
for moving slide member 70 toward and from operative
position consists of a piston 80 having a piston rod 81
connected to a depending portion 82 of slide member
78. Piston 89 is slidably mounted in a cylinder 83 in
wheel base 11. Forward movement of piston 80 and
slide member 78 is limited by an adjustable stop member
90 having a threaded connection with sleeve 21. Said
stop member 90 is hollow and slidably mounted on a
spline shaft 92 connected through suitable mechanisms
including a worm wheel 25 and a worm gear 96 with
means (not shown) for adjusting the wheel base 11 to
compensate for wheel wear and dressing.

Wheel guard 180 has an opening 101 to commit the
entrance of the dressing device into emgagement with
the wheel or wheels. Said opening 101 is provided with
a pivoted cover member 105 connected to a piston 106
by means of piston rod 167. Said piston 106 is mounted
in cylinder 108 into which fluid under pressure may be
introduced in timed relation with the movement of the
dressing device in order to lift cover 165 when the dress-
ing device is approaching the grinding wheel and to re-
place after the dressing device has been withdrawn.

In FIGURE 3, as shown, a plurality of dresser units
mounted on slide member 7¢ and operable when advanc-
ed to the dot and dash line to engage and dress wheels
of different diameters by virtue of the yielding mounting
of each of the dresser units in the respective housing 52.
In the retracted position, the dresser units are in sub-
stantial axial alignment. The slide member 79 advances
them to the operative position and continues to move
forward until the wheel of the smallest diameter is en~
gaged by its dresser.

FIGURE 35 shows the relation between the dressing
roller 31 and the locating roller 32 when the corners are
dressed first. When the dressing tool approaches the
grinding wheel, the locating rcller 32 engages the un-
dressed wheel surface and limits the extent of the dress-
ing operation of roller 31 on the corners of the wheel.
The surface of locating rotler 32 is advanced to a lesser
extent relative to the dressing roller 31 shown in FIG-
URE 6in which locating roller 32 engages the previously
dressed wheel face. The face dressing may be effected
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in the conventional manner by a diamond dressing tool
35 as shown in FIGURES 5A and 6A.

In FIGURE 6, the surface of the roller is substantially
tangent to the radius formed on the wheel corner.

FIGURES 5 and 6 both show the dressing roller 31
to consist of an intermediate portion 119 extending
through an arc slightly less than 90°. This portion of
the roller is not necessarily a true arc. It may be any
suitable curve on either of said portion 110 or end por-
tions 111 and 112 respectively. The straight line sur-
faces of roller 31 are tangent to the intermediate portion
at points less than 90° apart. The angle between the
faces of the end portions adjacent to the grinding wheel
are more than 90° apart. Rollers 30 and 31 may be
of any material or composition suitable for renewing the
cufting surface of a grinding wheel either by dressing
or crushing.

Operation

The face of the grinding wheel may be dressed by sin-
gle point diamond dressers as shown in Patent 2,248,463,
granted July 8, 1941, and Patent 2,340,683, granted Feb-
ruary 1, 1944. The dressing operations disclosed in these
patents may be performed before or after the dressing of
the corners.

When it is desired to perform a dressing operation,
piston 80 is actuated to move slide member 70 toward
the grinding wheel. Movement of slide member 70 is
transmitted to the dressing roller 39 through housing 52,
spring 57 and dresser shaft 51. When the rollers 30 and
31 engage the grinding wheel, their forward movement
is retarded, but slide member 70 and housing 52 con-
tinue to move and the difference in movement of the two
members is taken up by spring 57. When roller 32 en-
gages the peripheral surface of the grinding wheel, it
serves as a stop to prevent further penetration of the
grinding wheel by the rollers 30 and 31. The continued
forward movement of slide member 70 and housing 52
causes switch 61 to engage nut 59 and complete a circuit
(not shown) to reverse the supply of fluid under pres-
sure to cylinder 83 so that piston 86 will move to a rear-
ward position and withdraw the dressing tool from the
grinding wheel.

The above description of the operation is the same
regardless of whether a single wheel is being dressed or
whether a plurality of wheels are being dressed as shown
in FIGURE 3. No previous adjustment or setting of
the dresser mounting is required to adjust a dresser to the
position of the grinding wheel surface. If a pluraltiy of
wheels is being dressed, the respective dressers are ad-
vanced and the advance of the main slide continues un-
til the smallest wheel has been engaged and dressed by
its dresser. Im retracted position, the dressers are all in
axial or longitudinal alignment. When advanced, each
dresser adapts itself to the diameter of a particular wheel
regardless of the position of the other dressers on the
same slide.

I claim:

1. A wheel dressing device for dressing a predetermined
form on a grinding wheel comprising a holder, a dress-
ing roller mounted for free rotation on said holder, said
roller being formed to correspond to the shape to be pro-
duced on the grinding wheel, and means for effecting a
preliminary rotation of said roller before it engages the
grinding wheel.

2. A wheel dressing device for dressing a predetermined
form on a grinding wheel comprising a holder, a dress-
ing roller mounted for free rotation on said holder, said
roller being formed to correspond to the shape to be
produced on the grinding wheel, means for effecting a
preliminary rotation of said roller before it engages the
grinding wheel, and means on said roller mounting for
engaging the grinding wheel and limiting the approach
of said dressing roller relative to said grinding wheel.

3. A wheel dressing device for dressing a grinding
wheel comprising a housing movable toward and from

10

15

20

30

35

50

55

60

65

70

75

4

an operative relation with the grinding wheel, a shank
slidably mounted in said housing and urged in one di-
rection by a spring, a dresser holder on said shank, a
dressing roller rotatably mounted for free rotation in
said holder, and means adjacent said dressing roller for
engaging the grinding wheel and limiting the approach
of said dressing roller relative to said grinding wheel.

4. A wheel dressing device for dressing a predetermined
form on a grinding wheel comprising a holder, a dress-
ing roller mounted for free rotation on said holder, said
roller being formed to have an arc of contact with said
wheel of less than 90°, means for effecting a preliminary
rotation of said roller before it engages the grinding
wheel, and means on said roller mounting for engaging
the grinding wheel and limiting the approach of said
dressing roller relative to said grinding wheel.

5. A wheel dressing device for dressing predetermined
forms on a plurality of axially spaced grinding wheels
comprising a base member slidably mounted for move-
ment toward and from the grinding wheels, a plurality of
dressing tools each slidably mounted on said base mem-
ber in spaced relation corresponding to the spacing of
said grinding wheels, each of said dressing tools com-
prising a dressing roller mounted for free rotation and
having a predetermined form corresponding to the form
to be produced on the respective grinding wheels, each
of said dressers being yieldingly held in a predetermined
forward position, whereby when all of said dressers are
advanced to engagement with the grinding wheels, each
will accommodate itself to the diameter of the wheel
which it is to dress.

6. A wheel dressing device for dressing predetermined
forms on a plurality of axially spaced grinding wheels
comprising a base member slidably mounted for move-
ment toward and from the grinding wheels, a plurality of
dressing tools each slidably mounted on said base mem-
ber in spaced relation corresponding to the spacing of
said grinding wheels, each of said dressing tools compris-
ing a dressing roller mounted for free rotation and hav-
ing a predetermined form corresponding to the form to
be produced on the respective grinding wheels, each of
said dressers being yieldingly held in a predetermined
forward position, whereby when said base member is
advanced toward the grinding wheels, it will continue to
advance after the largest wheel is engaged by its dressing
roller until the smallest wheel has been engaged by its
dressing roller.

7. A wheel dressing device for dressing a predetermined
form on a grinding wheel comprising a base member
slidably mounted for movement toward and from said
grinding wheel, a dressing tool slidably mounted on said
base member for adjustment on said base member to-
ward and from said grinding wheel, said dressing tool
comprising a dressing roller mounted for free rotation
and having a predetermined form corresponding to the
form to be produced on the grinding wheel, said dresser
being vieldingly held in a predetermined forward posi-
tion, whereby to yieldingly engage a grinding wheel when
advanced on said base member into engagement with said
grinding wheel.
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