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1

This invention relates to form dressing devices
and particularly to a device for forming angular
and arcuate surfaces on a grinding wheel of
either convex or concave form through a single
manipulation of the dressing fixture.

Difficulty has always been experienced in re-
producing forms on the faces of grinding wheels
unless such faces are straight lines or the arcs
of a circlee. When dressing angular faces from
a point or an arcuate face, several manipulations
of the dressing tool were required when attemrt-
ing to reproduce such predetermined form. As-
surance was never had that the form produced
was exactly the same as that desired or initially
employed, and it is believed that the problem
presented for reproducing such forms has never
been solved heretofore.

The present invention relates to dressing devices
on which a predetermined form to be dressed
may be set and retained so that each dressing
operation performed by the device will be ex-
actly the same as those performed prior thereto.
A pair of plates is employed, having no*ches lo-
cated therein in which a carriage may travel on
which the dressing tool is carried. Onrerating
means are provided for manipulating the car-
riage to cause the dressing tool to follow a prede-
termined path. This path, as pointed ouf here-
inabove, may be the arc of a circle or may be
a portion of an arc of a circle to which two flat
faces are tangent. the angle between which may
vary. Two flat sides may be dressed unon the
face of the grinding wheel when the device is
set to eliminate the arcuate movement to the
dressing point so that any angular relaticn of
flat sides may be dressed upon the wheel through
the single manipulation of the operating means
of the device. By setting the dressing element
attached to the carriage above or below the cen-
ter line of the device, a convex or concave form
may ke dressed upon the face of the grinding
wheel.

Accordinely, the main objects of the invention
are: to provide a dressing device for a grinding
‘wheel which dresses s predetermined arcnrate
form thereon throuvgh a single maninulation of
an operating means; to provide a dressing de-
vice for a grinding wheel having adjustable
plates containing a slot which predetermines the
-angular movement of the dressing element of the
device as the carriage therefor is moved from one
slot into the other; to nrovide a dressing device
having a pair of adjustable plates containing a
slot in which a carriage for supporting the dress-
ing element may move to provide the angular re-
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lationship of tangential faces to an arc to be
dressed upon the face of the grinding wheel
through the single manipulation of an operating
element; to provide a dressing device having ad-
justable plates containing a slot in which a car-
riage is movable, having a projecting arm there-
on for supporting a cutting tool which is ma-
nipulated about a dressing wheel in predeter-
mined manner to dress a predetermined form
thereon; and, in general, to provide a dressing
fixture for producing a predetermined convex or
concave form on a grindineg wheel which is sim-~
ple in construction. rositive in operation and eco-
nomical of manufacture.

Other objects and featnree of novel'y of the
invention will be specificallv pointed out or will
become anrarent when referrine, for a better
understandin~ of the invention. to the following
deserintien taken in con‘imetion with the ac-
comnanving drawings, wherein:

Pignre 1 is a view in elevatirn nf a Aressing de-
vice e~hndvine features of this invention:

Fig. 2 is a Teft-hand end view of the structure
istrated in Fig. 1;

Fie., 3 is an enlarred sectional view of the
strurtvre illustrated in Fig. 2, taken on the line
3—=2 thereof;

Fie. 4 is an enlarred sectional view of the
strietore iMlugtrated in Fig. 3, taken on the line
A—A thereof:

Fi~. b is g view of the ecarrirgs employed in the
struetnre illstrated in Figs. 1 to 4:

Fig. 6 is an enlarged sectional view of the
strunture ivstrated in Fig. 3, taken on the line
68—~ thereof:

Fie. 7 is an enlar~ed sectirnal view of the
struetnre iMustrated in Fig. 3, taken on the line
T—7 thereof;

Fie. & is an enlasrged broken sections] view of
tha efrneture ilingtrated in Fig. 3, taken on the
line 88 thereof:

Fie, 8 is a sectional view of stricture, similar
to that illustrated in Fig. 3, showing a further
form of the invention;

Fie, 10 is a view in elevation of the sfricture
illustrated in PFig. 8. showing a still further ex-
tencinn of the invention: and

Fig. 11 is an exnloded view of grindine wheels
showing a nturality of different forms which may
be dressed thereon.

Referring to Figs. 1 to 7, inclusive, the dress-
ing device of the present invention embodies a
housing 8 having a base |1 upon which the de-
vice may rest. The housing is of hollow cylin-
drical form having a wall 12 which is slotted ai
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i3, 14 and 15. A circular plate 16 is mounted
within the housing on a race {71 to roll on roller
bearings 18 mounted therebetween. The race is
secured on the housing by a plurality of screws
i9. The plate has a cylindrical projection 2i
and an elongated slot 22 which extends there-
through and communicates with a central arer-
ture 23 through the projection. A shiftable car-
riage 24 is mounted in the slot 22 having a flange
25 on one end which is slidably received in an
elongated slot 26 extending across the face of
the plate t6. The opposite end of the carriage
has a slotted head 271 for receiving a tool sup-
porting arm 23 which is secured thereto by suit-
able means, herein illustrated as by a screw 29
operating against a spring 31 disposed beneath
the head of the screw.

Oppositely projecting arms 32 and 33 are pro-
vided on the carriage, offset in different planes,
to operate in slots 35 and 3§, respectively, of a
pair of angularly adjustable annular plates 317
and 28 from a central aperture therein in which
the arms may rotate from one slot to the other.
Setserews 50 clamp the plates 37 and 28 in secured
position after adjustment. One side of each of
the slots 35 and 36 is provided with a stop projec~
tion 239 and 41 in position to be engaged by a pro-
jecting flange 42 and 43 disposed, respectively, on
the ends of the extending fingers 32 and 33 of
the carriage 24. The walls of the slots 85 and 2§
are accurately machined adjacent to the central
bore to guide the fingers 32 and 33 and when the
slots are of sufficient length the outer portion
thereof may be widened to avoid the cost of accu-
rately machining the full length of the slot. The
flanges rest upon opposite faces of the annular
plates 317 and 38 and interrupt the movement in
rotation of the carriage 24 when engaging a stop
projection 39 or 41 to cause the carriage to move
into one or the other slots 35 and 36 thereafter.
It will be noted more specifically in Fig. 3 that
opposite faces 44 and 45 of the annular plates 31
and 38 are recessed to provide clearance for the
projecting flanzes 42 and 43 which orerate therein
between the stop projections 39 and 41 outwardly.

A cylindrical casing 46 extends over the bear-
ing race (T and is secured to the plate 16 in any
suitable manner, herein illustrated as by screws
41 extending through the wall 30 of the casing.
The casing has journaled therein a shaft 47 car-
rying a gear 48. The gear is disposed in mesh
with the teeth of a rack 49 which projects through
3 slot in the wall 30 and is secured to the carriage
24 by suitable means, herein illustrated as by
screws 51. The gear 48 is in mesh also with a
rack 52 secured to a weight 53 supported on a
pair of rods 54 which extends through the casing.
The weight is elliptical in form, as illustrated in
Fig. 7, and is shifted to one or the ofther side of
the casing 46 on the rods 54 when the shaft 47 is
manipulated to revolve the arm 28 to counter-
balance the arm as the weight is shifted to the
opposite side of the center line of the device.

An operating handle 55 is secured to the pro-
jecting end of the shaft 47, in the rear of a plate
58 which covers the open side of the casing 46,
in position to be actuated by the operator. The
arm 28 is provided with a locking pin 57 which
may be pulled outwardly from engagement with

a slot 58 in the head 2T of the carriage 24 to

permit the arm to be rotated through 180°, The
pin is retained in position by a spring-pressed ball
59 carried by the arm which projects into a slot
in the pin. A dressing tool 61 is adjustably secured
to the end of the arm by a setscrew 62. Parallel
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to the dressing tool 61, an aperture 63 is provided
in the arm in which a gauging element 64 may be
disposed for locating the end of the dressing tool
61 when adjusting it relative to the center of the
carriage.

When the device is employed for dressing two
angularly disposed faces on a grinding wheel, as
illustrated on wheels A, B and C of Fig. 11, the
end of the dressing tool 61 is placed upon the
center line of the device. Therefore the rotation
of the arm 28 and the carriage 24 will produce
no arc of movement to the tool end. When the
operating handle 55 is manipulating, the shaft
47, gear 48, rack 49, plate 16 and carriage 24 will
rotate as a unit rotating the arm 28 therewith
until a flange 42 or 43 on the arms 32 and 33 of
the carriage 24 engages its associated stop 39 or
41, at which time the carriage can no longer
rotate and will move into the slot through the
actuation of the rack 49 by the gear 48, thereby
moving the end of the cutting tool across the face
of the wheel. The dressing may occur parallel
to the axis of the wheel or at an angle thereto,
depending upon the relative position of the slots
35 and 35 changed by the angular adjustment of
the plates 37 and 33. When angularly related
faces, as illustrated on wheels A, B and C of Fig.
11, are to be dressed on the wheel, the carriage
24, with the tool 61 out of contact with the wheel,
is moved into one of the slots 35 or 36 which have
been adjusted to a predetermined position rela-
tive to each other and the housing {8 through
the adjustment of the plates 37 and 35. There-
after with the tool &I engaging the wheel the
continuous rotation of the hand wheel 53 in one
direction, to cause the carriage to move out of
one of the slots to dress one flat face on the
grinding wheel, after which the carriage and
dressing tool will revolve until the tool is disposed
normal to the line on which the second cut is to
be made. As a flange 42 or 43 strikes a stop 41
or 38, respectively, the carriage rotation is inter-
rupted and the carriage is moved into the other
slot, causing the point of the tool to pass across
the face of the grinding wheel at a predetermined
angle. The form produced on the grinding wheel
by the angular faces dressed in this manner may
be convex or concave, depending upon whether
the tool carrying arm 28 is disposed below the
center line of the device, as illustrated in Fig. 3,
or swung through 180° to a rosition above the
center of the device. The dressing end of the
tool 51 is disposed on the center line of the device
in either position of the arm 28 when the dressed
faces intersect each other at an acute angle.

When an arcuate form is to be dressed upon
the peripheral edge of a grinding wheel, with sides
projecting therefrom at any angle and in a tan-
gent position to the are, the point of the dressing
tool €1 is adjusted from the center of the device
an amount equal to the radius of the arc to be
dressed upon the face of the wheel, as illustrated
in dot and dash line in Fig. 2. When this adjust-
ment has been made and the annular plates 37
and 28 have been angularly shifted to dispose
the slots 35 and 35 in position to produce the tan-
gential lines to the arc at a predetermined angle
to each other, the rotation of the operating han-
dle 35 produces the movement of the carriage 24
cutwardly of one of the slots. Continued rotation
of the handle rotates the tool and the carriage
to dress the arc on the wheel while maintaining
the dressing tool 61 at all times normal to a tan-
gent to the are, after which the carriage 24 will
move into the other slot to finish the dressing
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operation in a plane tangent to the arc at the
angle set. By pulling the pin §7 outwardly, the
arm 28 may be swung 180° and reengaged in the
slot 58 in the head 27 to dispose the dressing
point of the tool 61 above the center line of the
device in a position to dress a concave form in
the face of the grinding wheel when the slots 35
and 38 are shifted below the center line. This
will produce the same form as dressed by the
device with the point of the tool 61 disposed below
the center line of the device, as illustrated in dot
and dash line in Fig. 2, which produced a convex
form on the face of the wheel.

It will be thus seen that after the device is
adjusted to have the slots of the annular plates
37 and 38 disposed in correct position, aided by
the index scale 65 on the peripheral edge of the
plates and the dressing tool 61 is shiffed to locate
its point above or below or on the center line of
the carriage 24, the form desired to be dressed
upon the face of the grinding wheel is produced
through the continuous rotation of the handle 55.
As pointed out hereinabove, this form may be
convex or concave and may be two plane faces
disposed relative to the peripheral face of the
wheel in any angular relation to each other and
the radial plane of the wheel or may be two
angular related faces disposed tangent to an arc
of predetermined radius disposed therebetween.
The device is capable of reproducing the form
set thereon any number of times thereafter so
that assurance is had that a correct form has
been reproduced upon the face of the grinding
wheel each time the wheel is dressed. As pointed
out hereinabove, the device of Figs. 1 to 7 has a
counterbalancing weight 53 which is shiftable to
one or the other side of the center line of the
device opposite to that in which the arm 28 is
moved for stabilizing the device during a dressing
operation.

While the device of Figs. 1 to 8 is illustrated
as being employed to dress a wheel at a point
below the center thereof, it is to be understood
that the device is not limited to this particular
application but may be constructed to have the
arm 28 project vertically so as to dress the periph-
eral face of the wheel in a horizontal plane. Such
a device is illustrated in Fig. 9 wherein a carriage
88 is mounted in an annular plate 69 which is
similar to the plate 16 in the structure illustrated
in Figs. 1 to 8. The plate §3 has the plates 317
and 38 disposed thereabout containing the slots
35 and 36, respectively, into which the arms 32
and 33 on the carriage 68 are movable. The
carriace is driven by a rack 78 secured thereto
and disposed in mesh with a pinion carried by
a bevel gear T{. The bevel gear 71 is driven by
a bevel gear 72 disposed on the end of a shaft
13, having on the extending end thereof an oper-
ating handle 74. The stub end 15 of the shaft
is journaled in a shaft 78 on which the pinion
and bevel gear Tl are mounted.

A top plate 71 of elongated shape is secured by
screws 18 to the carriage 68. A standard 81 is
adjustably secured to the plate 171 by a screw 82
in a manner to permit the standard to be adjusted
radially relative to the center of the carriage 63
for positioning the dressing tool in predetermined
relation to the grinding wheel. An additional
threaded aperture 83 is provided in the plate to
receive the screw 82 and permit the standard 8t
to be swung through 180° and adjustably secured
on the plate. By adjusting the standard to either
one of the 180° positions and the slots 85 and 36
to a position opposite thereto, a convex or concave
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form is dressed on the grinding stone or on a
tool supported on the standard. When the han-
dle 74 is manipulated, the carriage moves out of
the slot in the plate 38, carrying the plate 17 and
standard 81 therewith, which carriage and stand-
ard are thereafter rotated. When rotated with
the dressing point of the dressing tool 80 on the
center line of the carriage and thereafter moved
into the slot in the plate 37, two flat sides are
dressed on the grinding wheel. When rotated
with the point of the dressing tool 80 spaced from
the center of the carriage 68, two flat sides tan-
gent to an arc are dressed on the grinding wheel.
The dressing of the forms may be convex or con-
cave, depending upon the position of the standard
81, as pointed out above. The carriage 68 revolves
with the plate 69 when moving from one slot in
one plate to the slot in the other plate, and when
the carriage moves into the slots, the plate 17 is
carried by the carriage €8 laterally of the sup-
porting housing 84. The carriage 68 moves in
the same manner relative to the plates 3T and
38 as the carriage 24 of the structure illustrated
in Pigs. 1 to 8. Ball bearings 85 are provided
between the plate 17 and base 84 for reducing
the friction between the plate and base, while
ball bearings 85 between the carriage 68 and the
plate 69 eliminate any friction due to the lateral
movement of the carriage 68.

In Fig. 10, the supporting housing 84 and the
structure therein contained, illustrated in Fig, 9,
are shown inverted, resting on the adjustable feet
871 and having the standard &1 mounted on the
side opposite to the plate T1. In such an arrange-
ment, a tool 88, supported by the standard 8i,
will be moved relative to a point or line on a
grinding wheel, in the same manner as the grind-
ing wheel was dressed by the point of the dressing
tool 80 of the structure illustrated in Fig. 9. In
this manner, instead of producing a predeter-
mined form on the grinding wheel, the grinding
wheel produces a predetermined form on the cut-
ting tool. The angle of relief to the cutting edge
is obtained through the adjustment of the feet 81,
which presents the tool at a predetermined angle
to the grinding stone. It is to be understood
that the tool 88 may be mounted at any desirable
angle in the standard 81 so that, when the angle
of relief is substantial, the major portion may be
obtained through the positioning of the tool in
the standard, with the final setting obtained by
shifting the adjustable feet 81. With this ar-
rangement, a tool 88 may be dressed to have any
forms thereon, including those illustrated on the
various grinding wheels in Fig. 11. The convex
or concave shapes are obtained through the shift-
ing of the slots 35 and 36 and the standard 8
from the position illustrated to that 180° there-
from. A pencil, cup or similar type of grinding
wheel providing a point or line contact is em-
ployed to produce the grinding of the cutting tool
88. Through the single manipulation of the
handle 74, either the dresing tool may produce
a predetermined form on a grinding stone or a
predetermined form may be ground upon a cut-
ting tool having two straight sides disposed at an
angle either joined at a point or to an arc to
which the sides are tangent.

What is claimed is: .

1. In a device for moving an element, a base,
a. base plate mounted on said base for rotation,
a pair of plates having slots therein adjustable
relative to the base plate, a carriage mounted in
said base plate for rotation therewith and for
lineal movement relative thereto and to the slots
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in said plates, means supported by said base for
rotating said base plate and carriage, stop means
on said plates for limiting the degree of rotation
of said carriage relative to the slots in said plates,
-and means on said rotating means for causing the
carriage to shift into a slot after the stop means
adjacent thereto is engaged and as the rotating
means is continuously operated.

2. In 3 device for moving an element, a base,
a pair of axially aligned plates mounted on said
base, each said plate having a registering central
bore and a radial slot extending therefrom in
angular relation to each other,a carriage rotatably
supported within said hase and having a pair of
arms in different planes in alignment with said
pairs of plates, said carriage and arms being
movable laterally of the bores when one set of
arms is aligned with the slot in its respective
plate, stop means on each plate and its asso-
ciated arm for aligning the arm with the slot
when the plates and carriage are relatively ro-
tated, and means supported by said base for mov-
ing said arms to and from said slots and rotating
said carriage for traversing said arms between
said slots.

3. In a device for moving an element, a base,
a pair of axially aligned circular plates mounted
on said base for relative angular adjustment in
the plane of the plates, each said plate having a
registering central bore and a radial slot extend-
ing therefrom, a cairiage rotatably supported
within said bores and having a pair of arms in
different planes in alignment with said pair of
plates, said carriage and arms being movable
laterally of the bores when one of said arms is
aligned with the slot in its respective plate, and
stop means on each plate and its associated arm
for aligning the arim with the slot when the
plates and carriage are relatively rotated.

4. A device as recited in claim 3, including a
single actuating means supported by said base,
and gear means intermediate said actuating
means and said carriage for rotating and moving
said carriage laterally of the bore which moves
said arms to and from said slofs and angularly
therebetween.

5. A device as recited in claim 4, including a
standard supported by said carriage, an element
adjustably supported by said standard, and

means adjustably supporting said standard on

said carriage at positions 180° apart whereby said
element may be supported in one pcsition and in
a position in inverted relation thereto.

6. A device as recited in claim 4, including a
standard supported by said carriage, and an ele-
ment supported by said standard in position to
have the end thereof adjusted on the center of the
carriage or at a point thereabove or therebelow
whereby the carriage may move the end of the
element along two straight lines which intersect
at an angle or which are tangent to a convex or
concave arc described by the end.

7. A device as recited in claim 4, including a
casing rotatable with said carriage, slide bars
carried by said casing parallel to the path of
linear movement of the carriage, a counterweight
mounted on said slide bars, and means on said
counterweight connected to said moving means
for shifting the counterweight along said slide
bars in a direction opposite to that in which said
carriage is moved.

8. A device as recited in claim 2, including a
counterweight carried by said base in alignment
with said carriage when the carriage is in a posi-
tion of stability, and means on said counter-
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weight connected to said actuating means for
shifting said counterweight in a direction oppo-
site to that of said carriage.

9. In a device for moving an element, a bhase,
a circular rotatable plate on said base, a carriage
supported on said plate for rotation therewith
and for lateral movement relative thereto along
a diameter of the plate, a second plate supported
by said base adjacent to said first plate having
a central kore in which a portion of said carriage
is rotatable, said second plate having a radial slot
extending from said bore into which said portion
of the carriage is movable when said carriage is
laterally moved along said diameter, and stop
means on said second plate and on said carriage
portion which interrupts the carriage rotation
and causes the carriage portion to move laterally
into said slot.

10. A device as recited in claim 9, including a
single actuating means supported by said base,
and gear means interconnecting said actuating
means and said carriage for rotating said carriage
and causing it to move laterally.

11. A device as recited in claim 10, including
a counterweight, means supporting said counter-
weight on said first plate for rotation therewith
and for movement along the diameter thereof on
which said carriage is movable, and means joined
to said gear means which shifts said counter-
weight along said diameter in a direction opposite
to that in which said carriage is moved when the
carriage is shifted laterally.

12. In a device for moving an elsment, a base,
a circular rotatable plate on said hase, a carriage

5 supported on said plate for rotation therewith

and for lateral movement along a diameter of
the plate, a second and third plate supported on
said base each having a central hore disposed
in alignment with the axis of the carriage and
having a radial slot extending from said hore,
said carriage having a pair of arms extending in
opposite directions and disposed in alignment with
said second and third plates and positioned with-
in the bore for rotation therein, stop means pro-
vided upon the plates and the arms for limiting
the rotation of the carriage and the arms within
the bore and for aligning an arm with a slot, and
an actuating mechanism connected to said car-
riage by which the carriage is moved angularly
to align either arm with its respective slot and
laterally to move the arms into and out of said
slots.

13. A device as recited in claim 12, including a
standard supported by said carriage projecting
forwardiy thereof for movement therewith.

14. A device as recited in claim 13, including
2 tool adjustably mounted upon said standard
and positioned through the adjustment of said
standard and/or tool to have its end lccated on
the center of the carriage or at a point thereabove
or therebelow,

15. A device as recited in claim 14, including a
counterweight carried by said first plate to be
movable along the diameter along which said car-
riage is movable, and means connecting the coun-
terweight to said actuating means for operating
the counterweight in a direction opposite to that
o{ said carriage when said carriage is moved later-
ally.

16. A device as recited in claim 15, wherein
said second and third plates are rotatably ad-
justable relative to each other and to said first
plate.

17. A device as recited in claim 16, including
indicia provided on the second and third plates
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by which their angular adjusted positions are
located.
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