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The present invention relates to grinding ma-
chines, and more particularly to a dresser at-
tachment for the machine,

Tn the fabrication of machine
chine elements, particularly for aircraft engine

tools and ma-

and similar production, it is often necessary to |

provide a grinding wheel which has an abrading
surface of irregular configuration. The arrange-
ment is such that the grinding wheel leaves the
impression of its irregular surface on the tools or-
elements being ground. . This impression may be
obtained from a wheel having an outer periphery
of uniform diameter and terminating at each
edge of the wheel in a rounded surface. The
radii of these rounded surfaces, as well as the
uniformity of the straight peripheral portion,
must be accurately determined and maintained
during the grinding operation.
~ In the case of quantity production, for ex-
ample when simultaneously grinding a group of
aircraft engine rods by passing.the wheel first
in one direction and then in the opposite direc-
tion over the rods, and then grinding a successive
group of rods in the same manner, it becomes
necessary to always maintain the grinding wheel
in a dressed condition. The dressing operation
must be such that the wheel will have the same
peripheral shape, after being dressed, that it had
" before the dressing operation if the successive
groups of engine rods are to conform strictly to
‘the predetermined dimensions and shape. Here-
tofore wheels were usually dressed by a hand tool
provided with a diamond nib, particularly those
wheels of complicated shape as when the edges
were rounded-over so that the accuracy with
which the dressing operation was performed
would depend solely on the experience and skill
of the dressing operator, )

The primary object of the present invention is
to provide an improved wheel dressing attach-
ment for a grinding machine, and in which the
dressing tool is caused faithfully to follow not
only the irregularities of the wheel periphery
but also the rounded edges at each side of the
wheel.

Another object is to provide an attachment, as
explained above, in which the dressing tool is
caused to move over the periphery of the wheel in
a predetermined path, including a circular path’
at each edge of the wheel. ‘

The final object is to provide a dresser tool
mechanism in which the tool is caused to pass
and accurately follow the entire grinding periph-
ery of the wheel first in one direction, then in
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the opposite direction and over the rounded sur-
faces formed at each edge of the wheel.

The above objects are attained, in brief, by se-
curing the dresser tool to a crank which is at-
tached to a shaft, the latter being caused to ro-
tate through-a given arc by which the tool is
drawn over one of the rounded surfaces, then
the shaft is moved in a plane parallel to the main
periphery of the grinding wheel during which
time the tool is moved over such periphery. The
shaft is then rotated in a direction opposite its
original rotation to,cause the tool to describe an
arc corresponding to the rounded edge at the
opposite side of the wheel, and on conclusion of
the entire movement the tool is caused to retrace

its path so that the grinding wheel is dressed

twice and over its entire cutting surface, includ-
ing both rounded. edges.

All of the various movements of the dresser
tool are made frictionless by the use of ball bear-
ings, and ample adjustment is provided through
wedge~shaped gibs in order to take up the wear.

The invention will be better understood “when
the following specification is perused in connec-
tion with the accompanying drawings. '

In the drawings:

Figure 1 is a side elevational view of the upper
portion of & typical form of grinding machine
which is provided with the improved dresser at-
tachment. Certain machine elements, such as-
aircraft engine rods, which lend themselves to
quantity production and fabrication, are shown
in position ready to be ground by a wheel that
has previously been dressed by the. improved at-
tachment. _

Figure 2 is a side elevational view of the im-
proved dresser attachment,

Figure 3 is also an elevational view looking to-
ward the left-hand end of the structure shown
in Figure 2.

Tigure 4 is a cross sectional view taken along
the line 4—4 in Figure 2. ‘

Tigure 5 is & sectional view taken along line
5—5 in Figure 3 through the length of the at-
tachment, down the middle, but showing certain
parts, including the shaft and crank, in eleva-
tion. :

Figure 6 is a fragmentary elevational view look-
ing at the lower right-hand end of the structure
shown in Figure 5, but with the pilot valve broken
away in section to show its internal construction.

Figure 7 is a fragmentary perspective view
showing the structural relationship between the
rack, pinion, crank shaft and shoe by which the

55 crank which carries the diamond nib is caused




2 : -
to describe a path corresponding to the periphery
of the grinding wheel.

Figure 8 is a perspective view of & template
which cooperates with the shoe shown in Figure
7 in order to obtain the predetermined movement
of the crank and its shaft.

Figure 9 is a diagrammatic view showing the
dresser tool at the beginning of its dressing oper-
ation, and also depicting the relative positions
of the control mechanism by which the tool is
caused to move over the periphery of the grind-
ing wheel. In this view (as well as in Figures
10 and 11) the grinding wheel has been shown
" above its true position for the sake of clarity,
and dotted lines have been used to indicate the
true relationship.

Figure 10 shows apparatus similar to that in
Figure 9 except that the dresser tool has now
reached the straight peripheral portion of the
grinding wheel and the positional relationship of
the control mechanism has been changed ac-
cordingly. -

Figure 11 is still another diagram, but show-
ing the dresser tool at the end of its movement
in one direction after having described &

rounded path corresponding to the rounded edge
opposite the edge adjacent the dresser tool in

Figure 9.

- In general, the attachment is of a character
that it may be bolted in place to.the reciprocat-
ing work table of a grinding machine, and so
positioned that at any desired time the table may
be moved with respect to the grinding wheel and
the attachment operated to cause the diamond
nib to dress the periphery of the wheel. The
work table of the grinding machine is designated
in Figure 1 by the reference character {. The
apparatus to be deseribed, with the exception of
the source of pressure fluid, is carried on a base
2 (Figure 5) which may be bolted to the table {.

As shown in Figure 1, the attachment com-
prises a crank generally designated 3 and carry-
ing a diamond nib 4, the crank being connected
to a mechanism contained within a box § which
gives the crank three types of motion, a rotating
motion around one edge of the grinding wheel,

a lateral motion over the straight periphery of -

the grinding wheel, and finally a rotary motion
over the rounded edge at the other side of the
grinding wheel periphery. These movements of

the crank and its mechanism are caused by a:

hydraulic cylinder, also contained within the box
8, the piston within the cylinder being controlled

by a pilot valve contained within the box 8. The.

grinding wheel is indicated in Figure 1 by the
reference numeral 7, and there is the usual steel
guard 8 inclosing practically all of the wheel
" éxcept the lower abrading surface. The guard
" is secured to the frame 9 of the machine. The

hand wheel i1 controls the lateral movement of

the grinding wheel on its dovetail slide 10 as is
- well known in the art.

The work being ground has been typically
illustrated by a group of aircraft engine rods 12
which are clamped in position between two up-
standing work holders (3, supported on a base
14 which is bolted as at |5 to the table of the
machine. These engine rods have a conflgura-
tion that requires rounded surfaces at each end,
separated by a flat surface. The distance be-
‘tween these rounded surfaces or fillets might be
the same as the thickness of the grinding wheel
71 or may be greater than this thickness so that
in order to grind both of the rounded surfaces

5,304,493

in a transverse direction, as-is well known in the °
art. It is"apparent that under these conditions
the rounded edges. of the wheel must conform

_ strictly to a predetermined radius, and this

5

dimension-must be rigidly maintained during the
successive grinding of each group of the engine

- rods in order that the latter might have strictly
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the same finished dimensions. When the grind- -
ing wheel requires dressing it is desirable that
the dressing tool be brought under the wheel in
such a position that the diamond nib 4 is caused

"to dress the periphery of the wheel including the

rounded edges, and this dressing operation must

_be accurately performed from time to time de-

pending on the dressing requirements. The
structural details of the improved dressing at-
tachment are illustrated for the most part in
Figures 2, 3, 4 and 5.

The diamond nib 4 is secured in any sultable
manner to a hub 16 which is carried on the end
of the crank 3, the latter being typified as a flat
member provided with reenforcing webs 171 (Fig-
ure 5). The left-hand end of the crank 3
(Figure 5) terminates in.a round shoulder mem-
ber 18 which is carried on a crank shaft 18. The
latter is contained within a barrel casting 20,
which has a general circular configuration as
indicated in Figure 4, and is provided at each
side with an arch-shaped wing 21. The purpose
for this wing-shaped extension will be explained
hereinafter. ‘The barrel casting 20 is provided
at each end with a roller bearing 22 which serves
as a rotatable support for the shaft 19. To the -
end of the barrel casting 20 opposite the shoulder
member I8 there is secured a cap 23, hollowed
. out to receive a nut 24 which engages threads

25 cut on the shaft. The purpose of this nut is -

simply to ‘maintain the axial position of the
shaft.

Intermediate the ends of the shaft ‘and also
contained within the barrel casting 20 there
is & hubbed pinion 26, keyed to the shaft as in-
dicated at 21, this pinion being adapted to mesh
with the teeth 28 of a rack 23 (Figure 7). The
rack 29 is supported on and secured to a dove-
tail slide 30 by means of screws 31, this slide
being adapted to move in a corresponding groove
formed at the upper surface of & solid block of
metal 32 which forms an integral part of the
base 2 (Figure 5). In order to take up wear
between the dove-tail slide member 38 and the
sides of the groove there may be provided a
tapered gib 33 longitudinally adjustable by a
screw 34, as is well known in. the art. The ad-
Justment should be such as freely to permit rela-
tive longitudinal movement bhetween the slide
30 and the block 32 under conditions which will
be explained hereinafter.

The block -32 is provided at each side of its
upper surface with a cutaway portion to receive
& rail 35. Each rail is provided with a V-shaped

- groove at its outer surface, these grooves being
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adapted to receive ball bearings 36 spaced apart ~
by means of & retaining plate 37. The ball bear-
ings are adapted to roll in V-shaped grooves
formed in the opposite rails 38 which are held
in position by the flange member portions 39
provided at each end of the barrel casting 20
(Figure 5). The tightness of the balls within
their respective grooves may be adjusted by
means of a tapered gib 40 and an adjusting screw
40’ (Figure 2).\_It is apparent that the presence
of the ball bearings 36 permits a lateral move-

it is necessary automatically to move the table { 75 ment between the barrel casting 20 and the metal



block 32, carrying with it the shaft 18, the pin-
ion 26, rack 29 and the dove-tail slide 30,

- The shaft i9 carries at its end beyond the cap
23 a shoe, generally designated 41, and having &
cylindrical portion 42 positioned on opposite
sides of a triangular portion 43. 'The shoe is
keyed to the shaft, as indicated at 44. The flat
portion of the shoe 4f rests on a template 46
(Figure 5), the details of which are shown in
Figure 8. The template is constituted of two
flat plates 47 spaced from one another by a pair

2,204,402 ‘ '
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of flat intermediate blocks 48, and all doweled ™

together as indicated at 48, and screwed as in-
dicated at §6. The plates &1 are provided at
their upper edges with a pair of spaced circular
notches 51, the notch of one plate being in line
with the corresponding notch of the other plate
to form the general arrangement shown in Fig-
ure 8. The centers of curvature of these notches
lie in the horizontal plane containing the center
line of the crankshaft 8. The spacing of the
notches is determined by the width of the
straight portion of the grinding wheel periphery,
as will be explained hereinafter. The template
48 is held in place by 2 grooved block 8{’" which
rests in a groove on a bracket 52 having sup-
porting ribs 53. The bracket has an L-shaped
form and is screwed to the block 32 as indicated
at 54. . :

.In order to regulate the.vertical position of
the shoe &1, thus preventing strain on the shaft
19, there may be provided a tapered gib §% 'po-
sitioned between the lower surface of the block
58’ and the horizontal surface of the groove in
the member 52. The position of the tapered
gib 55 may be adjusted by a screw 55" (Figure 2).

20

3

cooperating contact elements will be pointed out
hereinafter. o

For controlling the piston 51 in the. hydraulic
cylinder there is provided a two-way pilot valve,
generally designated 68 and illustrated in Figure
6. This valve may be formed of a cylinder con-
tained within the block 32, and has a cooperating
valve rod 69. This rod is provided with three
enlarged portions 78, T and 72, so spaced with
respect to the pressuge fluid inlet and outlet con-
duits as to control pressure fluid which is ad-
mitted to the opposite sides of the piston 57 in
succession. Conduits are taken from a source
of pressure fluid, which may be an oil pump (nos
shown), these conduits entering the pilot valve
as indicated by the dotted circle 13 which repre-
sents the inlet, and the circle 14 which represents
the outlet from the valve. A conduit 79 is taken
from the pilot valve to the right-hand side of the
piston 57 (Figure 4), and a conduit 16 connects
the left-hand side of the piston to the valve. A
common exhaust passageway 11 is taken from

. three positions along the cylinder of the valve,
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The block 32 is hollowed out to form a cylinder -

§6. Within this cylinder there is a hydraulic
piston 57 secured to a shaft 58 which extends
through a combined packing box and retaining
plate 58 of any suitable construction, the latter
being secured to the cylinder by means of screws
§0 (Figure 4). A cap 8f may be screwed over
the combined packing and retaining element 59.
The left-hand end of the shaft (Figure 4) is
secured to a downwardly extending lug or
bracket 62 which is screwed as indicated at 63
to the dove-tail slide 38. The arrangement is
such that as the piston 57 is caused to reciprocate
within the cylinder 36, under conditions which
will be explained presently, the dove-tail slide
- 38 is given a similar motion with respect to the
block 32, causing the rack 28 to communicate
its longitudinal movement fo the pinion 26. Dur-
ing one portion of the operation the pinion is
‘permitted to rotate, thus rotating the shaft (8§,
but during another portion of the operation the
pinion is not permitted to rotate so that the
effect of the rack is to cause the barrel casting
20, and all of:the contained elements, to be
moved transversely of the block 82. It is ap-
parent thai the arch-shaped wings 2{ of the
barrel casting have an interior dimension of arch
sufficient to clear the rack 28.

Secured to the opposite end faces of the block
32, as seen in Figure 4, there is a pair of up-
standing bifurcated brackets g4 at each end,
each of these brackets carrying an adjustable
stop screw 65 which may be tightly secured in
any desired position by means of a. clamping
screw 66 which spans the bifurcated portion of
the bracket. Contact elements 67 are provided
on the opposite end surfaces of the wing portions
21 of the barrel casting in line with the stop
screws 65. The purpose of these screws and the

this passageway communicating with the outlet
conduit 78 (Figure 6)..

The arrangement is such, and assuming that
the valve shaft has the same position as shown
in Figure 6, that pressure fluid from the pump is
admitted to the valve at the conduit 73 and
passes through the compartment formed by the
enlarged portions 18, Ti, into the conduit 78, and
is admitted to the right of the piston 57 (Figure
4). However, as the rod 69 is moved to the .
left (Figure 6), the enlarged portion {1 is now,
positioned between the conduit inlets 18, 13, pre~
venting pressure fluid from flowing into the con--
duit 75 but opening this conduit to the exhaust
passageway 11 since the ‘portion T¢ has now un-

covered that passageway. Under these condi-
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- open to exhaust.
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tions the pressure fluid inlet 73 is now in com-
munication with the conduit 7§, and the exhaust
passageway to this conduit is closed by the por-
tion 72 so that pressure fiuid is now admitted to
the left-hand side of the piston §17 (Figure 4);
and the right-hand side of the piston is now
Consequently, by moving the
valve rod 59 either to the left or right pressure
fAluid is caused to enter either one side or the
other side of the piston 87. )

In order to control the position of the rod 69
there is provided the following mechanism: Pro-
jecting outwardly from the side of the block 32
there is a bracket 78 having an opening which re-
ceives the rod 68. A collar 78 is pinned to the
shaft, and between the collar and the bracket 78
there is & compression spring 86. A pin 8! ex-
tends outwardly from the block 32, this pin serv-
ing as a pivot for a latch 82, to which is rigidly
secured a trip lever 83, Directly in line with
the trip lever there is a dog 88, bolted as indi-
cated at 85 to the shoulder member 18 of the
shaft 19, the arrangement being such that as the
shaft is rotated the dog will be caused to strike
the lever 83. '

Complete operation

Agsume that it-is desired to dress the straight
periphery o (Figure 9) of the wheel, also the
right-hand rounded edge b and the left-hand
rounded edge ¢; assume further that the diamond
nib 4 is in a position to cortact the right-hand
side of the wheel at the points where the curved
surface starts to form. This is conveniently .
designated position No. 1 (not shown on the -
drawings). It will be noted that the axis of the




4
shaft (9 coincides (as indicated by the dotted

line) with the center point = of the rounded -

edge b, and furthermore that the axis of the
shaft coincides with the center of curvature of
the right-hand pair of notches 51 in the tem-
plate 46. The winged shoe member 41 will take
at this moment an upward diagonal position with
the left-hand triangular portion 48 positioned
downwardly within the space in the template
formed between the blocks #48. The position of
the shaft 19 will be such, under these conditions,

18 will also extend upwardly and outwardly as in-
dicated in Figure 9. In order to cause the diamond
nib 4 to move downwardly around the curved edge
and to the left, the knurled knob 86 is pulled to the
left, causing the collar 18 to plage the spring 80
under compression so that when the knob is re-
leased the collar 79 will contact the left-hand end
of the latch 82, causing the trip lever 83 to be
moved to the right. This is the position indi-
cated in Figure 9.

A similar position has also been illustrated in
Figure 6 except that this view has been taken
from the opposite side of the pilot valve of
Figure 9, so that the knob 86 in Figure 6 would
actually be moved to the right. It will be noted
that the inlet conduit 13 of the pressure fluid
line is in communication with the conduit 15, by
which fluid is admitted to the right-hand side of
the piston 5§71 in the main cylinder (Figure 4).
The piston will then move to the left, carrying
with it the rack 29.

A left-hand movement of the rack, as seen in
Figure 7, will cause a clockwise rotation of the
pinion 26, causing the circular hubs 42 of the
shoe #} to be rotated within the right-hand pair
of circular notches 6/ of the template 46. Dur-
ing this time the rotation of the shaft causes
the shoulder member {8 to rotate, carrying with
it the crank 3, also the diamond nib which is
secure the hub portion {6 of the crank. Since
the center point z (Figure 9) of the curve b,
.the axis of the shaft 19 and the center of curva-
ture of the notch 51 lie on a common axis, the
diamond nib 4 will be caused to trace a path of
the desired predetermined radius, therefore dress-
ing the curved surface b of the wheel. When the
shaft 19 has been rotated in this manner through
the necessary angle, the flat surface of the right-
hand wing 43 (Figure 7) of the shoe 41 will strike
the upper surface of the right-hand intermediate
block 48 (Figure 8) of the template, and further
rotation of the shaft 18 is precluded.

As the rack 29 continues to move to the left,
due to the continued admission of pressure fluid
to the right of the piston 571, the movement of
the rack can be communicated to the pinion 26
only as a transverse movement of the pinion, its
shaft 19 and the shoe 41. These three elements
are therefore moved bodily to the left, carrying
with them the barrel casting 20 which is adapted
to slide with respect to the main block 82 at the
dove-tail slide 30. 'The positional relationship
between the essential elements of the mecha-
nism during the transverse movement of the
shaft 19 is shown in Figure 10. It will be noted
that during this movement no change Iis
made in the position of the knurled knob 86 and
hence the trip lever 83 remains in the position
in which it was initially set when the operation
first started.. The transverse movement of the
barrel casting 20 causes a similar movement of
the shoulder member I8 to which the crank 8,
the hub portion i6 and the diamond nib & are

10

N

that the dog 84 carried by the shoulder member:
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attached. Consequently. this movement. of the
barrel casting causes the diamond nib to move
in a path parallel to the table of the grinding
machine and therefore to dress a straight surface '
which is normal to the sides of the grinding
wheel.

As the dlamond nib 4 proceeds along the outer
periphery of the grinding wheel it will come to
a point directly below the center of the left- -
hand curve ¢ of the wheel. At this instant the
left-hand contact members 81 (Figures 4 and 11)

‘are caused to contact the right-hand ends of the

screws 65, the latter being adjusted to provide
a contact at this particular point. Under these
conditions further movement to the left of the
barrel casting 20 is precluded, so that the ohly
movement possible for the pinion to make at
this time in response to further movement to
the left of the rack 28 is that of rotation. At the
moment contact is established between the mem-
ber 671 and the screws 85, the center line of the
shaft 18 will coincide with the center of the curve
¢ and will also be in line with the center point
of the left-hand curved notches 8i. Conse-
quently, the hub portions 42 of the shoe 41 will
be in a position to rotate within the left-hand
circular notches 61, and the right-hand wing
portion 43 of the shoe will be received by the deep
slot formed between the intermediate blocks 48
of the template. The shaft 19 will be caused
to rotate in a clockwise direction, carrying with
it the shoulder member 18, the crank 3, the hub
{6 and the diamond nib 4.

Since the center point of the left-hand circular
notches corresponds in position to the center
point of the rounded edge ¢ of the grinding
wheel, the diamond nib will be caused to describe
a circular path of any radius determined by the
length of the crank. As the rack continues to
move to the left the diamond nib will finally

~ reach a point on the surface ¢ of the grinding
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wheel at which the curved portion merges with
the left-hand side of the wheel. In case the
pitch radius of the pinion 26 is equal to the
radius of the curves b, ¢ of.the wheel, the dia-
ond nib will move at a constant linear speed
over the entire periphery of the wheel including
the -curved surfaces.

It will be noted from a compa.rison of Fig-
ures 9, 10 and 11, that the dog 84 has been swing-
ing through an arc while the nib was tracing
the curvature a and then is moved in a hori-
zontal path while the surface a of the grinding
wheel was being dressed, the dog finally moving

5 inwardly and upwardly during movement of the

diamond nib 4 over the surface c¢ of the gringd-
ing wheel, so that when the surface has been
completely dressed the dog 84 is caused to contact
the trip lever 83. This movement of the trip
lever releases the latch 82 from the inside sur-
face of the collar 19, permitting the spring 80 to
push the collar to the right and glvlng the rod
69 a similar movement. '
Referring now to Figure 6, an inward move-
ment of the rod 69 to the left causes the enlarged
portion 71 to be interposed between the conduit
openings 13, 15, thus cutting off pressure fluid.
from the conduit: 15. " As the enlarged portion
10 is moved to the left the conduit 715 is placed
in communication with the exhaust passageway .
11 to permit pressure fluid at the right of the
main piston 5T to be exhausted back to the
pump. It will be noted that the inlet conduit
13 is now in communication with the conduit 16,
permitting pressure fluid to be admitted to the
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left-hand side of the main piston 51. The' large
portion 12 has in the meantime sealed the cham-
~ ber to the left of the main piston from the ex-
haust passageway. The piston 61 is therefore
now caused to move. to
" g counter-clockwise rotation of the shaft 19 since
the hub members 42 of the shoe 41 are seated
within the Jeft-hand circular notches 51 of the
template, and this proceeds until the lower flat
surface of the left-hand wing portion 43 of the
shoe contacts the upper surface of the left-hand
block 48 of the template, at which time the shaft
{9 is prevented from further rotational move-
ment., .

Tt will be noted that.during this rotational
movement of the shaft 18 the dog 84 will have
broken contact with the trip lever 83 so that in
order to meaintain the lever in this reverse posi-
tion, preventing any movement at this time of
the valve rod 69, a tension spring 87 (Figure i1
may be provided. The movement of the shaft
19 and the corresponding movement of the dia-
mond nib 4 is exactly the reverse of that de-
sceribed in connection with the forward move-
ment, so that the shoe 41 is now caused to move

in a horizontal plane along the top surface of

the template 46 until the hub portions 42 reach
the right-hand pair of circular notches B5i. At
this time the diamond nib is directly below the
center point of the curved edge b of the grinding
wheel. The right-hand pair of stop screws 635 is
so adjusted that at this moment the contact
members 67 at the right side of the barrel cast-
ing 20 are caused to abut the adjustable stops.
Inasmuch as the longitudinal movement of the
barrel casting and its contained shaft is pre-
. vented by the adjustable stop screws 68, further
movement to the right of the rack 28 will cause
the pinion 26 to be rotated in counter-clockwise
direction, causing the-diamond nib 4 to describe
a circular path around the curved surface b of
the grinding wheel. When the pinion 28 has
rotated through a ninety-degree angle so that
the diamond nib has reached approximately &
horizontal position at a point where the curved
surface b merges with the right-hand side of the
grinding wheel, further movement of the piston
57 is automatically precluded. This automatic
stopping function may be obtained in any suit-
able and well known manner, for example by
means of excessive back pressure built up be-
tween the left-hand side of the piston and the
adjacent cylinder end by which pressure fiuid is
by-passed through a relief valve (not shown) and
thus prevented from entering either the pilot
valve or the hydraulic cylinder. : i :

Prom the foregoing it is evident that I have
disclosed an improved dresser attachment for &
grinding wheel, in which the dresser tool is caused
automatically to move from one side of the wheel
around a curved surface of predetermined radius,
then along a straight surface and finally around
another curved surface to the other side of the
wheel, after which the dresser tool is.caused to
reverse its movement defining exactly the same
path as it had during its forward motion. The
wheel is therefore dressed twice, after which fur-
ther movement of the diamond nib is automati-
cally stopped in any suitable manner. It will be
understood that if desired any number of excur-

sions may be provided for the diamond nib by’

simply pulling the knob 86 to the ieft to reset the
trip lever 83 after the diamond nib has termi-
nated its single excursion. It is further apparent
that all of the relative movements, both rotary

the right, producing first

5
and slidable, are substantially frictionless in that
the roller bearings 22 permit the shaft 19 to rotate
relative to the barrel casting 20, and the ball
bearings 36 permit the barrel casting 20 and the
shaft 19-to move as a unit with respect to the

metal block 32. S
In order to prevent grinding dust-from enter-

" ing any of these bearings it may be desirable to
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provide the sheet metal box 5 over the main part
of the attachment, and a smaller box 6 over that
part of the attachment which contains the pilot .
valve, permitting only the crank 3, the trip lever
83 and the starting knob 86 to be exposed. The
attachment is preferably secured rigidly to the
table - | of the grinding machine, but may be
normally positioned out of the way of the articles
being momentarily ground so that when it be-
comes necessary to dress the wheel the table may
be run a sufficient distance toward the grinding
whieel to permit the diamond nib 4 accurately to
dress the entire cutting periphery of the wheel.
1t will be understood that I desire to compre-

hend within my invention such modifications as

come within the scope of the claims and the in-
vention.

Having thus fully described my jnvention, what
1 claim as new and desire to secure by -Letters
Patent, is:

1. A grinding machine attachment for dressing
a grinding wheel having a straight peripheral
portion and two-rounded edge portions, means
for moving & dressing tool from one side of the
wheel over one of the rounded edges, then along
the straight portion, then around the other
rounded edge, said means including a cylindrical -
member which carries the dressing fool, means

- for sequentially rotating said member and for
“moving the member in a translatory direction
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parallel to the axis of the cylinder to correspond
with the directions of the rounded edge and
straight peripheral portions of the grinding wheel
surface, said last-mentioned means including a
shoe secured to said member and a template over
which the shoe rides to control the rotational
and translatory movements of said member
whereby the dressing tool is caused to dress the
entire cutting surface of the wheel including the
rounded edges and means for reversing the move-

-ment of the tool to cause the latter to retrace

its path back fo its initial position whereby the
entire sbrading surface of the wheel is dressed

‘twice.

2. A grinding machine attachment for dressing
e grinding wheel having a straight peripheral
portion' and two rounded edge portions, means
for moving & dressing tool from one side of the
wheel over one of the rounded edges, then along
the straight portion, then around the other
rounded ‘edge, said means comprising a crank
to which the dressing tool is secured and a crank
shaft, said crank shaft being adapted to rotate
when one of the rounded edge portions is being
dressed, then being adapted to be moved in a
direction parallel to the straight peripheral por-
tion of the wheel in order to cause said portion
to be dressed by the dressing tool, said shaft be- -
ing then adapted to be again rotated in order to E
cause the dressing tool to move around the re-

maining edge portion, said- crank shaft being:-:
‘carried on a cylindrical member, means for se-

quentially rotating said member and for moving

the member in a translatory direction-parallel:to -

the axis of the cylinder to correspond with the
directions of the rounded edge and straight pe-
ripheral portions of the grinding wheel surface;, -
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sald last-mentioned means including a shoe se-
cured to said member and ‘a template over which
the shoe rides to control the rotational and trans-
latory movements of said member whereby the
dressing tool is caused to dress the entire cutting
surface of the wheel including the rounded edges
and means for reversing the movement of the tool
to cause the latter to retrace its path back to its
initial position whereby the entire abrading sur-
face of the wheel is dressed twice. 10

3. A grinding machine attachment for dressing
a grinding wheel having a straight peripheral
portion and two rounded edge portions, mieans
for moving a dressing tool from one side of the
wheel over one of the rounded edges, then along 15
the straight portion, then around the other
rounded edge, said means comprising a crank to
which the dressing tool is secured, a crank shaft
and a motor for operating said shaft, said crank
shaft \being carried on a cylindrical member, 20
means for sequentially rotating said member and
for moving the member in a translatory direction
parallel to the axis of the cylinder to correspend
with the directions of the rounded edge and
straight peripheral portions of the grinding wheel 25
surface, said last-mentioned means including a
shoe secured to said member and a template over
which the shoe rides to control the rotational and
translatory movements of said member whereby
the dressing tool is caused to dress the entire cut- 30
ting surface of the wheel including the rounded
edges and means for reversing the movement of
" said tool to cause the latter to retrace its path
back to its initial position whereby the entire
abrading surface of the wheel is dressed twice, 35
said last-mentioned means comprising a device
for reversing the direction of rotation of said mo-
tor. *

4. A grinding machine attachment for dressing -
a grinding wheel having a straight peripheral 40
portion and two rounded edge portions, means
for moving a dressing tool from one side of the
wheel over one of the rounded edges, then along
the straight portion, then around the other
rounded edge, said means comprising a crank 45
to which the dressing tool is attached and a crank
-shaft, a pressure fluid motor for actuating said
shaft, said motor being adapted through. suitable
mechanism to rotate the shaft at the time one
of the rounded edges of the grinding wheel is 39
being dressed, then to move the shaft in a direc-
‘tion parallel to the straight peripheral portion
of the wheel during the time that the last-men-
tioned portion is being dressed, and then to ro-
tate the shaft in the same direction as before in g5
order to cause the dressing tool to dress the other
rounded edge of the grinding wheel, said-crank-
shaft being carried on a cylindrical member,
means for sequentially rotating said member and
for moving the member in a translatory direction gg
‘parallel to the axis of the cylinder to correspond
with the directions of the rounded edge and
straight peripheral portions of the grinding wheel
surface, said last-mentioned means including a
shoe secured to said member and a template over gp
which the shoe rides to control the rotational and
translatory movements of said member whereby
the dressing tool is caused to dress the entire
cutting surface of the wheel including the
- rounded edges. ‘

5. A grinding machine attachment for dressing
a  grinding wheel having a straight peripheral
portion and two rounded edge portions, means
for moving a dressing tool from one side of the
wheel over one of the rounded edges, then along 73

[~
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the straight portion, then around the other
rounded edge, said means comprising a crank to
which the dressing tool is attached and a crank
shaft, a pressure fluid motor. for actuating said
shaft, said motor being adapted through suitable
mechanism to rotate the shaft at the time one
of the rounded edges of the grinding wheel is
being dressed, then to move the shaft in a di-
rection parallel to the straight peripheral por-
tion of the wheel during the time that the last-
mentioned portion is being dressed, and then to
rotate the shaft in the same direction as before
in order to cause the dressing tool to dress the
other rounded edge of the grinding wheel, said
pressure fluid motor comprising a hydraulic cyl-
inder with a double-acting piston, and means in-
cluding a pilot valve for controlling the admission
of pressure fluid alternately to the opposite sides

of said piston whereby the motor moves the shaft -

in a direction such as to cause the dressing tool
to dress the entire periphery of the grinding
wheel including both rounded edge portions, and
then the shaft is moved in the opposite direction
to cause the dressing tool to retrace its movement
over the grinding wheel, said crankshaft being
carried on a cylindrical member, means for se-
quentially rotating said member and for moving
the member in a translatory direction parallel

" to the axis of the cylinder to correspond with

the directions of the rounded edge and straight
peripheral portion$ of the grinding wheel sur-
face, said last-mentioned means including a shoe
secured to said member and a template over which
the shoe rides to control the rotational and trans-
latory movements of said member whereby the
dressing tool is caused to dress the entire cutting
surface of the wheel including the rounded edges.

6. A dressing attachment for a grinding wheel
which has rounded edges separated by a straight
portion, said attachment comprising a dressing
tool secured to the end of a crank, said crank
being carried on a shaft, means for rotating the
shaft to cause the tool to dress one of the rounded
edges of the wheel, means for moving the shaft,
crank and dressing tool within a plane which
passes through the axis of the shaft and parallel

.to the straight portion of the grinding wheel
whereby the dressing tool is caused to move over
the straight portion of the wheel periphery, and
means for rotating the shaft upon conclusion of
the planar movement of the shaft whereby the
dressing tool is caused to move over the other
rounded edge of the wheel, said means for mov-
ing the shaft, crank and dressing tool compris-
ing a cylindrical member, means for sequentially
rotating said member and for moving the mem-
ber in a translatory direction parallel to the axis
of the shaft to correspond with the directions of
the rounded edge and straight peripheral portions
of the grinding wheel surface, said last-men- .
tioned means including a shoe secured to said
member and a template over which the shoe rides
to control the rotational and translatory move-
ments of said member whereby the dressing tool
is caused to dress the entire cutting surface of
the wheel including the rounded edges.

7. A dressing attachment for a grinding wheel
.which has rounded edges separated by a straight
portion, said attachment comprising a dressing
tool secured to the end of a crank, said crank be-
ing carried on a shaft, means for rotating the
shaft to cause the tool to dress one of the rounded
edges of the wheel, means for moving the shaft,
crank and dressing tool within a plane which
passes through the axis of the shaft and parallel
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to the straight portion of the grinding wheel
whereby the dressing tool is caused to move over
the straight portion of the wheel periphery, means

'~

for rotating the shaft upon conclusion of the -

planar movement of the shaft whereby the dress-
ing tool is caused to move over the other rounded

edge of the wheel, said means for moving the .

shaft, crank and dressing tool comprising a cy-
lindrical member, means for sequentially rotating
said member and for moving the member in &
translatory direction parallel to the axis of the
shaft to correspond with the directions of the
rounded edge and straight peripheral portions of
the grinding wheel surface, said last-mentioned
means including a shoe secured to said member
and a template over which the shoe rides to con-
trol the rotational and translatory movements
of said member whereby the dressing tool is
caused to dress the entire cutting surface of the
wheel including the rounded edges and means
for causing the tool to retrace its path over one
rounded edge, then over the straight peripheral
. portion, and finally over the other rounded edge
to its initial position.

8. A grinding machine attachment for dressing
a grinding wheel having a straight peripheral
portion and two rounded end portions, a dress-
ing tool carried by a crank, a crank shaft having
s pinion, means for rotating said pinion in one
direction to cause said tool to dress one of the
rounded end portions of the wheel, and means

for causing the pinion to move in a plane which
passes through the shaft whereby the dressing
tool dresses the straight peripheral portion of

the wheel, said pinion-rotating means being ¢

thereupon again effective .to cause said tool to
dress the other rounded end portion, the pitch
diameter of said pinion being substantially equal
to the radius of the two rounded end wheel por-
tions whereby said dressing tool has the same
linear speed throughout its entire dressing opera-
tion. .

9. A grinding machine attachment for causing
a dressing tool to be moved over a grinding wheel
surface having an outer peripheral portion which
terminates at each end in a rounded edge, said
attachment comprising a dressing tool secured to
a crank, a crank shaft, a pinion on said shaft
meshing with a rack,
while permitting the shait to rotate whereby said
tool dresses one of the rounded edges of the
wheel, means for restraining the shaft from rota-
tion during further movement of the rack where-
by the shaft, crank and dressing tool are moved
in @ direction parallel to the straight peripheral
portion of the wheel in order to dress said por-
tion, and means for thereafter permitting rota-
tion of the shaft during still further movement
of the rack whereby the other rounded edge of
the wheel is dressed by said tool.

10. A grinding machine attachment for caus-
ing a dressing tool to be moved over a grinding
wheel surface having an outer peripheral portion
which terminates at each end in a rounded edge,
said attachment comprising a dressing tool ‘se-
cured to a crank, a crank shaft, a pinion on said
shaft meshing with a rack, means for moving
the rack while permitting the shaft to rotate
whereby said tool dresses one of the rounded
edges of the wheel, means for restraining the
shaft from rotation during further movement of
the rack whereby the shaft, crank and dressing
tool are moved in a direction parallel to the
straight peripheral portion of the wheel in order
to dress said portion, and means for thereafter

means for moving the rack.

10

7
permitting rotation of the shaft during still fur-
ther movément of the rack whereby the other
rounded edge of the wheel is dressed by said tool,
said rack-moving means comprising a hydraulic
motor controlled by a pilot valve.

11. A grinding machine attachment for caus-
ing a dressing tool to be moved over a grinding -
wheel surface having an outer peripheral por-
tion which terminates at each end in a rounded
edge, said attachment comprising a dressing tool
secured to & crank, a crank shaft, a pinion on
said shaft meshing with a rack, means for moving
the rack while permitting the shaft to Totate

. whereby said tool dresses one of the rounded
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edges of the wheel, means for restraining the shaft
from rotation during further movement of the
rack whereby the shaft, crank and dressing tool
are moved in a direction parallel to the straight
Jperipheral portion of the wheel in order to dress
said portion, and means for thereafter permitting
rotation of the shaft during still further move-
ment of the rack whereby the other rounded edge
of the wheel is dressed by said tool, said rack-
moving means comprising & double-acting hy-
draulic eylinder to which pressure fluid is admitted
alternately to opposite ends of the cylinder and
controlled by a pilot valve, a dog projecting out~
wardly from said shaft and in line with a revers-
ing lever on said pilot valve, said dog being so
positioned that after the shaft has terminated its
last rotational movement the dog will strike the
reversing lever of the pilot valve to cause pres-
sure fuid to be admitted to the opposite end of the
hydraulic cylinder whereby the rack is caused to
move in the opposite direction and the dressing
tool is caused to retrace its path of movement to
its initial position and the grinding wheel periph-
ery is dressed twice. :

12. A grinding machine attachment for caus-
ing a dressing tool to be moved over & grinding
wheel surface which terminates in rounded edges,
said attachment comprising a dressing tool se-
cured to a crank, a crank shaft therefor, & pinion
on the shaft meshing with the rack, means for
rotating the pinion with respect to the rack sc
as to cause the dressing tool to move over one of
the rounded edges of the grinding wheel, means
for moving the rack-and pinion as a unit in the
direction of the length of the rack to cause the
dressing tool to be moved over the periphery of
the grinding wheel, and means for rotating the
pinion with respect to the rack in order to cause
the dressing tool to move over the other round-
ed edge.of the grinding wheel.

13. A grinding machine attachment for caus-
ing a dressing tool to be moved over & grinding
wheel surface which terminates at each end in &
rounded edge, means for moving said tool first
over one of the rounded edges of the wheel, then
over the peripheral portion of the wheel and
finally over the other rounded edge of the wheel,
said means including a-shaft and a crank mount-
ed thereon carrying the dressing tool, a pinion
secured to said shaft and adapted to be actuated
by a rack, means for moving the rack.while per-
mitting rotation of the shaft whereby the
dressing tool is caused to dress one of the round-
ed edges of the wheel, and means for preventing
further rotation of the shaft when the rack is
actuated whereby the shaft, crank and dressing
tool are moved as a unit in a horizontal direction
‘across the periphery of the wheel, said rotation-
preventing means being rendered inoperative at
the termination of said horizontal movement
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whereby the shaft and crank are permitted to ro-
tate as the rack is actuated further and the
dressing tool is cartied around the other rounded
edge of the wheel.

14. A grinding machine attachment for caus-
ing a dressing tool to be moved over a grinding
wheel surface which terminates at each end in a
rouwaded edge, means for moving said tool first
over one of the rounded edges of the wheel, then
over the peripheral portion of the wheel and

said means including a shaft and a crank mount-
ed thereon carrying the dressing tool, a pinion
secured to said shaft and adapted to be actuated
by a rack, means for moving the rack while per-
mitting rotation of the shaft whereby the dressing
tool is caused to dress one of the rounded edges
of the wheel, and means for preventing further
rotation of the shaft when the rack is actuated
whereby the shaft, crank and dressing tool are
moved as & unit in a horizontal direction across
the periphery of the wheel, said rotation-pre-
venting means being rendered inoperative at the
termination of said horizontal movement where-
by the shaft and crank are permitted to rotate as
the rack is actuated further and the dressing
tool is carried around the other rounded edge
of the wheel, said rotation-preventing means
comprising a shoe secured to said shaft and hav-
ing flat and rounded surfaces, the flat surface
of said shoe being adapted to slide over the flat
" surface of a template, the last-mentioned sur-
face being provided with a pair of spaced circu-
lar notches having a circularity which corre-
sponds to the round surface of said shoe, said
round surface of the shoe being adapted to ro-
tate in the first circular notch in the template
during the first rotational effort of the shaft,
after which the flat surface of the shoe slides
over the flat surface of the template and then
the round surface of the shoe rotates in the other
circular notch of the template at the termina-
tion of -the movement over the flat surface of the
template in order to permit the shaft again to ro-
tate and to cause the dressing tool to dress the
- remaining rounded edge of the wheel.

15. A grinding machine attachment for caus-
ing. a dressing tool to be moved over a grinding
wheel surface which has a rounded edge at each
end, means for moving said tool first over one
one of the rounded edges, then over the outer
periphery of the wheel and then over the other
rounded edge of the wheel, saic means including

- a shaft carrying a crank at one end and a shoe’

at the other end, said dressing tool being secured
to said crank, said shoe having a cylindrical hub
portion which terminates on each side in a flat
horizontal portion, a template for cooperating
with said shoe, said template having a flat hori-
zontal surface which terminates at each end
in a circular notch, and means for causing the
‘eylindrical portion of the shoe to fit itself within
one of the circular notches whereby the shaft
is adapted to rotate and the dressing tool is
caused to move over one. of the rounded edges
of the wheel, said last-mentioned means serving
to move the flat surface of the shoe along the
flat surface of the template at the conclusion of
the rotating movement to cause the shoe, shaft,
crank and dressing tool to move in a horizontal
plane until the shoe reaches the second circular
notch, whereupon the cylindrical portion of the
shoe is caused to rotate within said notch and the
shaft, crank and dressing tool are rotated to

rounded edge of the grinding wheel whereby the
entire grinding surface of the wheel is dressed.

16. A grinding machine attachment for caus-
ing a dressing tool to be moved over a grinding

8 wheel surface which has a rounded edge at each

end, means for moving said tool first over one
of the rounded edges, then over the outer periph-
ery of the wheel and then over the other rounded

, edge of the wheel, said means including a shaft

10 carrying a crank at one end and a shoe at the
finally over the other rounded edge of the wheel, _

other end, said-dressing tool being secured to
said crank, a pinion secured to the shaft inter:,
,mediate the crank and shoe, a rack for actuating
said pinion, said shoe having a circular portion

18 provided with a flat surface and resting on a

template having a flat horizontal surface which
‘ terminates -at each end in a circular notch,
means for moving said rack in a horizontal direc-
tion while the cylindrieal portion of the shoe is

20’ in one of the circular notches of the template

whereby the shaft, crank and dressing tool are
rotated and said tool is caused to dress one of
the rounded edges of the wheel, the flat surface
of said shoe being adapted to move along the

o8 flat surface of the template on further movement

‘of said rack whereby the shoe, shaft, crank and
dressing tool are caused to move in a horizontal
plane in order to dress the outer peripheral por-
tion of the wheel, said shoe continuing this

80 planar movement until it reaches the second cir-

cular notch in the template whereby upon fur-
ther movement of the rack the shaft, crank and
dressing tool are coused to rotate in order to
dress the other rounded edges of the wheel, and

35 means for reversing the direction of travel of the

rack- in order-to cause the shaft, crank and-
dressing tool to rotate in the opposite direction
during the-time that the.cylindrical portion of
sald shoe is in the second circular notch of the

40 template, further movement of said rack in the

reverse direction causing the flat surface of the
shoe to slide along the flat surface of the tem-
plate whereby the shaft, crank and dressing tool
are caused to move in a horizontal plane in the

45 reverse direction and the dressing tool is caused

to redress the outer peripheral portion of the
_ wheel, further movement of the rack in the re-
verse direction moving the shoe to such a posi-
tion that its cylindrical portion coincides with

50 the other circular notch -of the template where-

by the shaft, crank and dressing tool are caused
to rotate in the reverse direction and the dress-
ing tool is returned to.its initial position after
having dressed both rounded edges and the in-

55 tervening peripheral portion of the wheel twice.

17. ‘A grinding machine attachment for caus-
ing a dressing tool-to be moved over a grinding

. wheel surface which has a pair of rounded edges,
means for moving said tool over one of the

go rounded edges, then over the peripheral surface

and then over the remaining rounded edge of
the wheel, and means for reversing the move-
ment of the tool so that the tool is caused again
to dress both rounded edges of the wheel and

65 the periphery of the wheel, said means includ-

ing g cylindrical member which carries the dress-
ing tool, means for sequentially rotating said
member and for moving the member in a trans-
latory direction parallel to the axis of the cylin-

70 der to correspond with the directions of the

rounded edge and straight peripheral portions
of the grinding wheel surface.
~ 18, A grinding machine attachment for caus-
ing a dressing tool to be moved over a grinding

cause the dressing tool to move over the other 75 wheel surface which has a pair of rounded edges,
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means for moving said tool over one of the

rounded edges, then over the periphery of the-.

wheel and finally over the other rounded edge,
said means including a shaft carrying a crank
at one end and a shoe at the other end, said
dressing tool being mounted on said crank, a
pinion secured to the shaft intermediate the
crank and shoe, a rack for actuating said pinion,

and means including a template on which the

shoe rests for permitting rotation of the shaft
as the rack is moved during the time that the
dressing tool is being moved. over one of the
rounded edges, said meang also serving to pre-
vent rotation of the shaft as the rack is further
moved whereby the movement of the rack is
translated to the shaft as a movement in a plane
which passes through the axis of the shaft so
as to carry the dressing tool over the outside pe-
riphery of the wheel, said means serving finally
to permit rotation of the shaft as the rack is
further moved in order to cause the dressing tool
to be moved over the other rounded edge of the
wheel. ’

19. A grinding machine attachment for causing
a dressing tool to be moved over a grinding wheel
surface which has a pair of rounded edges, means
for moving said tool over one of the rounded
edges, then over the periphery of the wheel and
finally over the other rounded edge, said means
including a shaft carrying a crank at one end and
a shoe at the other end, said dressing tool being
mounted on said crank, a pinion secured to the
shaft intermediate the crank and shoe, a rack for
actuating sa:d pinion, and means for permitting
rotation of the shaft as the rack is moved in order
to carry the dressing tool around one of the
rounded edges of the wheel, said means also serv-
ing to prevent rotation of the shaft as the rack
is further moved whereby the further movement
of the rack is transiated to the shaft as a move-
ment in a plane which passes through the axis
of the shaft so as to carry the dressing tool over
the outside periphery of the wheel, said means
also serving to permit rotation of the shaft on
further movement of the rack in order to carry
the dressing tool over the other rounded edge of
the wheel, said means including a template hav-
ing a pair of spaced circular notches and an in-
tervening flat surface, said shoe being adapted to
rotate first in one notch in order to permit the
shaft to rotate, then over the flat surface of the
- template to prevent rotation of the shaft, and
finally to rotate in the second notch to permit the
shaft to rotate and to carry the dressing tool
through the corresponding movements in order
to dress the entire periphery of the wheel in-
cluding both rounded edges.

20. A grinding machine attachment for causing
a dressing tool to be moved over a grinding wheel
surface which has a pair of rounded edges, means
for moving said tool over one of the rounded
edges, then over the periphery of the wheel and
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finally over the other rounded edge, said means -

including a shaft carrying a crank at one end
and a shoe at the other end; said dressing tool
being mounted on said crank, a pinion secured to
the shaft intermediate the crank and shoe, a rack
for actuating said pinion, means for permitting
rotation of the shaft as the rack is moved in
order to carry the dressing tool around one of the
rounded edges of the wheel, said means also serv-
ing to prevent rotation of the shaft as the rack
is further moved whereby the further movement

65
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of the rack is translated to the shaft as a move-
ment in a plane which passes through the axis of
the shaft so as to carry the dressing tool over the
outside periphery of the wheel, said means also
serving to permit rotation of the shaft on further
movement of the rack in order to carry the dress-
ing tool over the other rounded edge of the wheel,
said means including a template having a pair of
spaced circular notches and an intervening flat
surface, said shoe being adapted to rotate first in
one notch in order to permit the shaft to rotate,
then over the flat surface of the template to pre-
vernit rotation of the shaft, and finally to rotate
in the second notch to permit the shaft to rotate
and to carry the dressing tool through the corre-
sponding movements in order to dress the entire
periphery of the wheel including both rounded
edges, and means for reversing the movement of
the rack when the dressing tool has reached the
end of the last rounded edge of the wheel where-
by the shaft, crank and dressing tool are caused
to retrace their paths including the path over
the template and the dressing tool is moved first
over one rounded edge of the wheel, then over

. the outside periphery of the wheel and finally

over the other rounded edge of the wheel to its
initial position.

21. A grinding machine attachment for causing
a dressing tool to be moved over a grinding wheel
surface which has a pair of rounded edges, means
for moving said tool over one of the rounded
edges, then over the periphery of the wheel and
finally over the other rounded edge, said means
including a shaft carrying a crank at one end
and a shoe at the other end, said dressing tool
being mounted on said crank, a pinion secured to
the shaft intermediate the crank and shoe, a rack
for actuating said pinion, and means for per-
mitting rotation of the shaft as the rack is moved
in order to carry the dressing tool around one of
the rounded edges of the wheel, said means also
serving to prevent rotation of the shaft as the
rack is further moved whereby the further move-
ment of the rack is translated to the shaft as a

5 movement in a plane which passes through the

axis of the shaft so as to carry the dressing tool
over the outside periphery of the wheel, said
means also serving to permit rotation of the
shaft on further movement of the rack in order
to carry the dressing tool over the other rounded
edge of the wheel, said means including & tem-
plate having a pair of spaced circular notches
and an intervening flat surface, said shog being
adapted to rotate first in one notch in order to
permit the shaft to rotate, then.over the fiat
surface of the template to prevent rotation of
the shaft, and finally to rotate in the second
notch to permit the shaft to rotate and to carry
the dressing tool through the corresponding
movements in order to dress the entire periphery
of the wheel including both rounded edges, said
rack-actuating means comprising a double-acting
fluid cylinder for moving the rack first in one di-
rection and then in the other direction, the di-
rection of pressure fluid admitted to said cylinder
being controlled by a pilot valve which in turn is
controlled by a dog secured to the shaft and

" operating in response to a predetermined rota-

70

tion of the shaft to reverse the operation of said
pilot valve and thereby reverse the movement
of .the rack.

JOHN C. WILSON.




