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10 Claims.
1

The invention relates to & grinding wheel tru-
ing apparatus, and moere particularly to a truing
apparatus for truing different diameters on a
single wheel or a plurality of adjacent wheels.

(CL 125—11)

2
the relative position of the parts after the tru-
ing tool has been positioned to true the second
portion of the grinding wheel; and

Fig. 9 is a similar diagrammatic view showing

One object of the invention is to provide a 5 the relative position of the parts after the truing
simple and thoroughly practical truing appa- tool has- completed a traversing movement
ratus for truing s multi-diameter grinding wheel. across the entire face of the grinding wheel to
Another object is to provide a hydraulically-ac- be trued;
tuated electrically-controlled truing apparatus The truing apparatus has been illustrated in
successively to true a plurality of different diam- 10 the drawings as applied to a grinding machine
eters on the periphery of a grinding wheel having a rotatable grinding wheel {0 which is
Another object is to provide truing apparatus partially surrounded by a wheel guard {i. The
with a hydraulically-actuated cam mechanism grinding wheel 10 may be a single grinding wheel,
automatically to position the truing tool succes- or as shown in Fig. 6 spaced grinding wheels hav-
sively to true multiple adjacent diameters on 15 ing surfaces i0a, 105, i8¢, 10d, 10e, 10f and 10g
either a single grinding wheel or a plurality of of different diameters to be trued. The wheel
adjacent grinding wheels. Another object is to guard [l serves as a support for an upwardly ex-
provide a hydraulically operated traverse mecha- tending bracket 12. The bracket 12 supports a
nism for a truing tool and a hydraulically oper- slide base {3 which is fixedly mounted thereon
ated cam mechanism actuated in timed relation 20 by a plurality of screws I3¢ (only one of which
therewith successively to position the truing tool has been illustrated in Fig. 3). The slide base
for truing a plurality of varying diameters on a i3 is provided with a dovetailed slideway (4. A
grinding wheel. Other objects will be in part longitudinally movable slide 15 ig provided with
obvious or in part pointed out hereinafter. dovetailed slideways which mate with the slide-

The invention accordingly consists in the fea- 2% way {4 to facilitate a longitudinal movement of
tures of construction, combinations of elements the slide 15 in a direction parallel to the axis of
and arrangements of parts as will be exemplified rotation of the grinding wheel i0.
in the structure to be hereinafter described, and A hydraulically operated mechanism is pro-
the scope of the application of which will be in- vided for traversing the slide (5 longitudinally
dicated in the following claims. 31 comprising a hydraulic cylinder (6 which as

In the accompanying drawings, in which is - shown is formed integral with the slide base 3.
shown one of various possible embodiments of The cylinder 16 contains a slidably mounted pis-
the mechanical features of this invention, ton 1T mounted on one end of a piston rod I8.

Pig. 1 is a front elevation of the grinding The other end of the piston rod I8 is fastened to
wheel truing apparatus; 35 a bracket 18 formed integral with the slide i5.

Fig. 2 is a plan view of the truing appara.’_ous, When fluid under pressure is passed through a

Fig. 3 is a fragmentary vertical sectional view, pipe 20 into a cylinder chamber 2{ (Fig. 6), the
on an enlarged scale, taken approximately on the piston 17 together with the slide 5 will be moved
line 3—38 of Fig. 1; longitudinally toward the right. During this

Pig. 4 is a horizontal sectlonal view, on an en- 10 movement of the piston {7, fluid within a cylin-
larged scale, taken approximately on the line der chvanr.xber 22 may exhaust through a pipe 23.
4—4 of Fig. 3, showing the pawl and ratchet feed The slide I8 serves as a support for a trans-
mechanism for the truing tool; versely movable vertically arranged sleeve 25. A

Fig. 5 is.a fragmentary horizontal sectional spindle 26 is mounted within the sleeve 25 and
view, on an enlarged scale, taken approximately 45 supports a truing tool holder 27 at its lower end.
on the line 5—5 of Fig. 3, showing the anti-fric- The truing tool holder 27 is provided with a dia-
tion support for the truing tool holder; mond or truing tool 28 which is arranged to true

Fig. 6 is a combined hydraulic and electrical the periphery of the grinding wheel as will be
diagram of the control mechanism for the tru- hereinafter described.

50  The sleeve 25 is preferably supported by a plu-

ing apparatus;

Tig. 7 is a diagrammatic view showing the rela- ’

tive position of the parts afier the .trulng tool
has traversed across the first portion of the

grinding wheel to be trued;
Fig. 8 is a similar diagrammatic view showmg

.oam
o

rality of anti-friction rollers to facilitate free
movement thereof in generating the desired form
or shape on the grinding wheel. The sleeve 25
is supported adjacent its upper end by a plurality
of anti-friction rollers 29, 30 and 31. The rollers
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28, 30 and 3! are supported by studs 32, 33 and
34 respectively. The stud 32 is preferably pro-
vided with an eccentric 32q¢ to facilitate adjust-
ment of the roller 29 toward and from the
sleeve 25.

The lower end of the sleeve is similarly sup-
ported by a plurality of anti-friction rollers, only
one of which has been illustrated in.Fig. 3. The
roller 35 is supported by an eccentric stud 38
having an eccentric 36a to facilitate adjustment
of the roller 35. 'The other two rollers in this
sel are arranged in an identical manner -with
the arrangement shown in Fig. 5, consequently
these rollers have not been illustrated in the
drawings.

The upper end of the sleeve 25 is provided with

sn integral flange 48 which-serves as.a suppert -

for o bracket 41. The bracket £1 is provided
with 2 lug 42 having parallel side faces which
are engaged by a pair of spaced anti-iriction
rollers ‘43 and 4%. The rollers-43 and 4§ are
supported by studs 45 and 46 which "are in turn
fixedly mounted on the-slide 15. The rollers 43
and 44 serve. as & -guide for ‘the sleeve 25 as if
is moved vertically during -operation.

The truing tcol spindle 28 is slidably keyed
within s central sperfure within the sleeve 25.
In order to facilitate adjustment of the truing
tool 28 toward.and from the periphery oi the
grinding wheel being trued, a nut and -screw
feeding mechanism is ‘provided comprising a
feed screw 58 formed on the upper end of the
spindle ‘26. "The screw 50 is surrounded by -a
nut 51 which-is rotatably supported on the upper
end.of the flanged.portion 40-of the sleeve 25. A
gear 52 is keyed to the nut ‘H1. The gear 52
meshes with a pinion §3.mounted on the upper
end .of .o vertically arranged rotatable shafi B4.
The .shaft 34 is rotatably mounted within the

bracket 44 and is provided at its lower end with <

a manually operable hand wheel 55. It will be
readily apparent from the foregoing disclosure
that rotation of the hand wheel 55 will be trans-
mitted through the shaft 54, the pinion 53, the
gear 52, to rotate the nut 51 and thereby to im-
part an axial adjustment .of the fruing tool
spindle 26.

In order to hold the nut 5{ in adjusted posi-
tion, a serrated wheel 56 is fixedly mountied on

the upper end of the shaft 54. A spring pressed

pawl 51 mounted on the bracket ‘41 is arranged
to engage the serrated wheel 56 and thereby to
1old the feed nut 5l in adjusted position.

In order to steady the upwardly extending
portion of the feed screw 50, an-arm 87 is clamped
around a cylindrical surface formed on the upper
end of the.screw 58 (Figs. 1 and 2). The right
hand end of the arm &7 is provided with a pair
of spring pressed balls which ride.in a vertically
arranged groove 48 formed in a vertically extend-
ing bracket-£9. The bracket 49 is fixedly mount-
ed on the flange 49 of the sleeve 25.

T4 is desirable to provide an automatically-ac-
tusted mechanism for imparting a feeding move-
ment to the truing todl at the end of its longi-
tudinal traversing movement. This is preferably
accomplished by means of a pawl and ratchet
mechanism comprising a ratchet wheel 58 which
is keyed to the nut 5f (Fig. '3). A pawl carrier
58 (Pigs. 3 and 4) is rotatably mounted on the
nut-5i and is provided with a feed pawl 68. The
feed pawl 69 is supported by a stud 61 fastened
to-the-pawl carrier 58. .A compression spring 62
serves normally to maintain -the pawl §0 in op-
erative engagement with the ratchet wheel 58. A
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manusliy operable rotatable eccentric 63 is pro-
vided to facilitate rocking the pawl &2 to an in-
operative position if desired so as to facilitate a
manual sdjustment of the truing tool spindle.
A compression spring 64 normally urges the pawl
carrier 53 in a clockwise direction (Fig. 4) with
the stud §5 in operative engagement with a stop
surface 88 which is fxedly mounted on the
flanged portion 40 of the sleeve 25.

When the slide 1§ approaches the right hand
end of its stroke, the pawl carrier 59 engages
an adiustable stop screw €8 which serves to rock
the pawl carrier 53 in a counterclockwise direc-

-tion'so ag to impart o predetermined down feed-
‘ing movement to the truing tool 28. The stop

screw 6§ is carvied by a bracket 68¢ which is ad-
justably clamped on the upper surface of the
bracket {2 by clamping screws §8b. The clamp-
in screws §9b ride in a T-slot 69¢ formed in the
upper surface of the bracket {2. The pawl car-
vier 5% iz provided with a laterally extending
arm whish supports a roller 87. The roller 87 is
arranged in the path of a cam 58 so that when
the §lide 1% approaches the left hand end posi-
tion, the pawl carrier 99 is actuated to impart a
predetermined down feeding movement to the
truing tocl 28. The cam 63 is formed on a
bracket 88z which is adjustably mounted on the
bracket 12. A clamp bolt €8b carried by the
bracket 88¢ rides in the T-slot &8c.

An automatically actuated mechanism is pro-
vided for positioning the truing tool 28 in a ver-
tical dirsetion to true the various diameters on
the periphery of the grinding wheel {0. This
mechanism may comprise a slidably mounted
cam bar T8 which is slidably supported on the
longitudinally movable slide {5. The cam bar 70
js provided with a cam face 71 having a plurality
of horizontal portions Tla, 71D, Tig, 1id, Tle, Tif
and 1ig for positioning the truing tool 28 suc-
cessively to true the faces ila, 18b, 10c, 104, 10e,
i0f.and {0g of the grinding wheel (9. A follower
12 is fixedly mounted on the vertically movable
sleeve 25 so that when the cam bar 78 is moved
longitudinally the follower will be moved in a ver-
tical direction to impart a corresponding move-
ment to the sleeve 2%, the spindle 2§, the truing
tool holder 27 and the truing tool 28.

A hydraulically operated mechanism is pro-
vided for intermittently traversing the cam bar
78 comprising an hydraulic cylinder 73 which
is fixedly mounted on the longitudinally mov-
able slide §5. The cylinder 13 contains a slid-
ably mounted piston 74. The piston 14 is con-
nected by means of a piston rod 15 with a brackeb
I8 which is fixedly mounted on the right hand
end of the cam har 76. When fluid under pres-
sure is passed through a pipe 11 into a cylinder
chamber 18, at the left hand end of the cylinder
13, the piston T4 will be caused o move toward
the right imparting a corresponding movement
to the piston rod 75, the bracket 18, and the
cam bar 70. During this movement fluid within,
a cylinder chamber 7§ is exnausted through a
pipe 86.

An automatic control mechanism is provided
which is operated by and in timed relation with
the movement of the cam bar 78 comprising a
slide bar 85 which is also slidably mounted on the
longitudinally movable slide {5. The left hand
end of the cam bar T8 is provided with an up-
wardly extending bracket 82 having an adjustably
mounted stop screw 83 mounted adjacent to the
upper end thereof in alignment with the left hand
end of the slide bar 81. The bracket 78 is also



2,847,504

5

provided with an adjustably mounted stop screw
84 which is aligned with the right hand end of
the slide bar 81.  The upper face of the slide bar
85 is provided with a plurality of scallops 85a, 85b,
85c, 85d, 85¢ and 857 which are arranged to en-
gage and actuate the actuating roller 86 of a limit
switch LS3. The roller 86 is mounted on the
lower end of a pivotally mounted arm 88 which
is arranged to actuate an actuating arm 88 of
the limit switch LS3. The limit switch 1S3 is
provided with two pairs of contacts 90 and 9!
which are normally open and 92 and 93 which are
normally closed. When the slide bar 70 is indexed
longitudinally by movement of the piston 74, the
scalloped surface of the slide bar 85 will actuate
the roller 88 to shift the contact arm of the limit
switch L83 so as to make and break the normally
open and normally closed contacts therein. 'The
operation of this limit switch L.S3 will be more
fully described hereinafter.

A slide bar 1088 is also slidably supported on the
rear face of the slide {5 (Fig. 3). The slide bar
100 is arranged to move with the longitudinally
movable slide 15 through a limited stroke as gov-
erned by a pair of spaced aligned stop screws (01
and 192 which are mounted in lugs {03 and 94
respectively,  The lugs 103 and (04 are fixedly
mounted on the slide base 13. The slide bar 100
is provided with a plurality of spaced scallops
{05a, 105, 105c, 105d, 105¢ and 1057, An actu-
ating roller (86 of a limit switch L.S2 is arranged
to operatively enzage the upper surface of the
slide bar 188 (Figs. 6, 7, 8 and 9). The limit
switch LS2 is fixedly mounted on the longitudi-
nally movable slide 5. The roller 06 is sur-
ported on the lower end of an actuating arm (08
of the limift switch L.S2. The limit switch 182 is
provided with two pairs of contacts 108 and 118
which are normally opened and contacts {i{ and
112 which are normally closed. During the initial
longitudinal movement of the slide 15 toward the
right, the roller 186 rides along the upper surface
of the slide bar {08 until it starts to drop into the
scallop (0% which serves to actuate the limit
switch I.82 in a manner to he hereinafter de-
scribed.. When the roller 108 moves out of a scal~
lop onto the top of the slide bar 100, due to longi-
tudinal movement of the slide 15, the normally
closed contacts fH{—I112 open 50 a3 to break the
holding circuit and thereby to deenergize CR2.
CR? remains deenergized until the next move-
ment of the cam bar 78 and slide bar 85 allow rol-
ler 85 to drop into a scallop to close the normally
closed contacts 92—83 of the limit switch 1S3
thereby energizing CR2 and again establishing a
holding circuit.

A hydraulic system is provided for supplying
fluid under pressure to the cylinders i6 and 713
comprising a motor driven fluid pump 120 which
draws fluid through a pine {21 from a reservoir
i22 (Fig. 6). The pump {20 forces fluid under
pressure through. a pipe (23 to a control valve 24,
The control valve {24 is a shuttle-type valve com-
prising a slidably mounted valve member 125
having a plurality of valve pistons formed there-
on to provide a plurality of valve chambers 126,
127 and 128. The valve member 125 is also pro-
vided with a central passage 129 to facilitate ex~
haust of fluid through the valve 124, A pilot valve
{30 is provided for shifting the valve member {25
axially by means of fluid under pressure. The
pilet valve 130 comprises a slidably mounted valve
member (3! which is normally held in a right
hand end position by means of a compression
spring 132. A solenoid S8 is provided .to shift
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6
the valve member (3( toward the left. Tn the
position of the control valve 124 and the pilot
valve (380, fluid under pressure passing through
the pipe {23 enters the valve chamber {27 and
passes through a passage {35, through a cham-
ber in the valve member 131 and through a pas-

.sage 136 into an end chamber (37 to move the
‘slidably mounted valve member {25 toward the
left (Fig. 6) into the position illustrated. During

this movement fluid within an end chamber (38
may exhaust through a passage 139, through the
pilot valve 130 and into the reservoir {22. The
control valve 124 serves to pass fluid under pres-
sure either to a control valve {48 for controlling
the admission to and exhaust of fluid from the
cylinder 713 or to a control valve {65 for con-
trolling the admission to and exhaust of fluid
from the cylinder 18.

In the position of the valve 124 (Fig. 6), fluid
under pressure enterinz the valve chamber 27
passes through a pipe 145 to the control valve {48.
The control valve (46 comprises a slidably
mounted shuttle-type valve member {47 having a
plurality of valve pistons thereon which form a
plurality of valve chambers 148, 149 and {50. In
the position of the valve 146 (Fig. 6) fluid under
pressure passing through the pipe {45 enters the
valve chamber {49 and passes through a passage
151 to a pilot valve 152. The pilot valve (52 com-
prises a slidably mounted valve member 153
which is normally held in a right hand end posi-
tion by means of a compression spring 154. A
solenoid S2 is provided for shifting the valve
member 52 toward the left.

In the position of the valve 148 (Fig. 6) fluid
under pressure passing through the passage {51
passes through a chamber in the valve member
58, through a passage {56 into an end chamber
157 to move the valve member 147 toward the Jeft
into the position illustrated in Fig. 6. During this
movement of the valve member (47, fluid within
an end chamber 158 may exhaust through a pas-
sage 188, The valve member 147 is provided with
a,central passage 160 to facilitate passage of fluid
exhausting from the cylinder 73. In the position
of the valve 146 (Pig. 6) fluid under pressure en-
tering the valve chamber 149 passes through the
pipe 80 into the cylinder chamber 79 to move the
piston 74 foward the left into the position illus-~
trated in Fig, 6. During this movement fluid
within the cylinder chamber 718 may exhaust
through the pipe 77 through the valve chamber
150 in the valve member {47, through the central
passage {60, through the valve chamber 148 and
exhaust through a pipe (6f, through a throttle
valve 162 and through a pipe {63 into the reser-
voir 122. The throttle valve 182 serves to con-
trol the rate of exhaust of fluid from the cylinder
78 and thereby serves to control the speed of
movement of the piston 74. .

The control valve {65 is provided with a slidably
mounted shuttle-type valve membher (66 having
a plurality of valve pistons formed thereon to
provide a plurality of valve chambers (67, 168
and 189. Fluid under pressure passing through
the pipe 164 enters the valve chamber 188 and
passes through a passage 170 into a pilot valve
171, The pilot valve 111 is provided with a slid-
ably mounted valve member (72 which is nor-
mally held in a right hang end position by means
of a compression spring (13. A solenoid Si is
provided for shifting the valve member 172 into
g reverse position. Fluid under pressure passing
through the passage 170 passes through a cham-



2,647,504

7

ber formed -in-the valve member {72, through &
passage 115 into an end chamber 11640 move the
valve member 166 toward the left into the po-
sition illustrated in ‘Fig. 6. During this move-
ment fuid ‘within an end chamber {717 may ex-
haust through:a passage 118, through the pilot
valve 12 and eéxhaust into the reservoir {22, The
valve member 166 is provided with a central pas-
sage (19 toc facilitate the exhaust of ‘fluid from
the cylinder 6.

When fluid under ‘pressure is passed through
the pipe 164 into the valve chamber 168, filuid may
pass through the pipe 23 into the ¢ylinder cham-
ber 23 to.move the piston {7 toward the leit into
the position illustrated in ‘Fig. 8. During this
moverment 6f the piston 17 fluid within the cylin-
der chamber 24 may exhaust through the pige 28
into the valve chamber 188, through the central
passage 178, through the valve chamber {67 and

exhaush tirough a pipe i80. The pipe 188 is pro-~ :

vided with an adiustable throttle valve {84
through which fiuid may exhaust into the ex-
haust pipe 163 &nd inte the reservoir §22. It
will be readily apparent Trom the foregoing dis-
clesure that the throttle valve 181 controls the
rate of exhaust of fluid from the cylinder 18 and
thereby controls the sbeed of movement of the
piston {1.

The throtile valve 181 serves as above described

to control the rate of exhaust of Auid from both -

ends of the cylinder {§ depending upon the po-
sition of the valve 188 to provide a relatively slow
uniform speed of the truing tool 28 during a tru-
ing operation. It is .desirable to speed up the
movement of the truing tool during its initial idle
stroke until the giamond or truing 0ol 28 moves
into operative engagement with the guriace 16a
to he trued and also to speed up the rovement
of the truing tool in gaps petween wheel fates
such as between faces 10z and 19D, This is pref-
erably accomplished by providing a by-pass valve
180 which is connecteg to by-pass fluid around
the throtile valve 181. The by-pass valve 489 has
been {lustrated on a somewhat enlarged scale in
the diagrammatic illustration in Fig. 6. This
valve is & piston type valve cor-prising a valve
stem 191 having valve pistens 182 and 193 formed
integrally therewith. A compression spring {94
serves normally to urge the valve stem 194 in a
downward direction normally to maintain the by-
pass valve 130 in a closed or inoperative position.
The valve pistons 162 and 183 form a valve cham-
ber 185 through which fluid may pass from the
exhaust line 186 into a pipe 196 which connects
with the exhaust pipe 183 thereby hy-passing fluid
around the throttle valve {§1. The by-pass valve
{80 is fAxedly mounted on the bracket 12 and is
arranged so that the valve stem 194 lies in the
path of a rlurality of adjustable dogs 191, 187a,
and 197b which are adjustably mounted on the
upper surface of the slide 15. The dogs 187, i87a
and {871b are provided with elongated slots 188,
198a and {9880 respectively. Clamping screws 98,
{99¢ and 195 pass through the elongated slots
138, 198c and 198b formed in the dogs 137, 197¢
and 197b and are screw threaded into the slide
15. 1t will be readily apparent from the fore-
going disclosure that the dogs 187, 187¢ and 190
may be adjusted longitudinally relative to the
slide 15 to vary the operation of the by-pass valve
188 during the longitudinal movement of the slide
§5. As ilustrated in Fig. 6, the valve stem {81 is
on %op of the dog (97 thus holding the valve (80
in an opeh position so that untestricted fow of
fiuid from the pipe 1890, through the valve cham-
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her 167 inbo the pipe 198 is obtained. When the
slide {5 starts its longitudinal movement toward
the right to‘move the truing fcol 28 into operative
engagement with the face 18a of the grinding
wheel 18, the slide 15 moves at a rapid rate until
the vaive stem 191 rides down the sloping surface
of the dog 187 thereby releasing the compression
of the spring (84 which moves the valve piston
192 downwardly to close the port at the end of
the pipe 180 thereby preventing further by-pass
of fiuid into the pipe $186. During the traverse of
the diamond 28 across the wheel face 10a, the
throttle valve 181 governs the speed to produce
s slow uniform traverse of the truing tool dur-
ing the truing cperation. -After the diamond 28
completes its pass across the face {0z, the valve
stém 181 engages the sloping face on the right
hand end of the dog {97a which again serves to
open the by-pass valve to facilitate by-passing of
fluid from the pipe 186 through valve chamber {91
into pipe 146. The slide 5 will then resume a
rapid traverse across the gap between the wheel
faces 19¢ and {4b. By the time thetruing tool 28
moves into engagement with the face {00, the
slide 15 will have moved a sufficient distance so
that the valve stem i8{ rides down the sloping
surface at the left hand end of the dog 197¢ to
again cut off the by-pass of fluid between the
pipes 18§ and 198 to slow down the movement of
the siide to the pre-set truing speed. The slow
speed continues during the intermittent passage
of the trting tool across the faces 18, 18c, 14d,
ide, i87 and {Bg. After the diamond or truing
t00! 28 completes its pass across the face 10g, the
valve stem {91 edeages the sloping surface at the
right hand end of the dog {87b to again raise the
valve stem 121 to by-pass fluid from the pipe 180
intc the pipe 185 thereby speeding up the move-
ment of the Blide 15 toward the right until the
siide reverses in a manner to be hereinafter de-
scribed.

Electric power is supplied to the truing appa-
ratus through a pair of power lines 288, A main
switch 284 is provided to render the electrical

. controls of the truing apparatus operative or in-

operative as desired. A cycle start push button
switch 292 is provided having a holding coil 263
which serves in a manner tc be hereinafter de-
seribed to initiate @ truing cycle. A normally
closed limit switch LSi is fixedly mounted on
the slide base 13. The limit switch LS! is pro-
vided with an actuating plunger 265 which is ar-
ranged in the path of a lug 288 which is fixedly
mounted on the longitudinally movable slide §5.

3 When the longitudinaliy movable slide 15 ap-

proa»’ches the right hand end of its stroke, the
lug 286 encages the actuating plunger 205 o
open the normally closed limit switch L.S! to
initiate a return stroke of the longitudinally
raovable slide i5 in & manner to be hereinafter
described.

The parts as shown diagrammatically in Fig. 6
are at the starting position. When it is desired
to starb a truing cycle, the fluid pump is first
started and then the main switch 281 is closed
which serves to make a circuit to energize sole-
noid 83 which serves to shift the pilot valve mem-
ber 131 toward the right so that fluid within the
pipe {23 passes through the valve chamber 127,
through the passage 435, through the passage 138
into the end chamber 138 to shift the valve
member {28 ftoward the right so that finid under
pressure within the pipe 123 passes through the
valve chamber {27 and through the pipe 154 1o
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the control valve 185. The push button cycle
control switch 282 is then closed which serves to
energize both of the solenoids Si and S2. When
the solenoid 81 is energized, fluid under pressure
from the pipe {64 is passed through the passages
previously described into the end chamber 177 to
shift the valve raember |68 into a right hand end
position. - In this position of the valve 185, Auid
under pressure passing through the pipe 1584
basses through ‘the pipe 28 into the cylinder
chamber 2{ to move the piston {7 and the slide
15 toward the right at a rapid rate to move the
diamond or truing tool 28 into operative engage-
ment with the face {§a of the grinding wheel
18.  As the truing tool 28 moves into engagement
with the face i8a, the valve stem 191 rides off
the dog 197 thereby cutting off the by-pass of
fluid between the pipes 188 and 186 so that the
speed of the piston {7 and the slide 15 is slowed

down to a slow truing speed as governed by the ¢

throtile valve i8f. The slow speed of the slide
18 continues while the diamond or truing tool 28
is passing across the face 10a. During the initial
movement of the slide 15 toward the right, due
to frictional connections therebetween, the slide
{8 moves the slide bar §8¢ toward the right until
the slide bar engages the adjustable stop screw
162. As the slide i5 continues its movement to-
ward the right, the valve stem {9 rides up onto

the dog 97a to speed up the movement of the o

slide {5 and truing tool 28. When the slide 15
moves g sufficient distance so that the roller 186
of ‘the limit switch LS2 drops into the scallop
t05a, the normally open contacts 198 and. (10
are opened to break a circuit thereby deener-
gizing the solenoid S3 so that the valve member
125 returns to the position. illustrated in Fig. 6.
Deenergizing the solenoid S3 cuts off fluid pres-
sure from the valve 185 thereby stopping the
movement of the piston {7 and the slide {5. Fluid
under pressure then passes through the pipe 145
to the control valve i46. The solenoid 82 being
energized, fluid under pressure passes through
the pipe 17 and into the eylinder chamber 18 to
move the piston 74 toward the right thereby
shifting the cam bar toward the right so that the
-Tollower 12 rides down a sloping surface into en-
gagement with the surface Tib of the cam bar
10. This movement shifts the truing tool into
the position illustrated in Fig. 8 in position for
fruing the face {8b of the grinding wheel 100.
During this movement of the cam bar 19 toward
the right, the slide bar 85 starts moving after the
stop screw 82 moves into engagement with the
left hand end thereof. When the slide bar 85
starts moving toward the right, the roller 86
drops further into the scallop 85¢ so that the
normally closed contacts 82 and 93 are closed
to energize the relay switch CR2. 'The normally
closed contacts i1 and {12 of the limit switch
182, being closed, serves as & holding circuit to
maintain CR2 energized until the roller 86 starts
to move upwardly as it moves into engagement
with the left hand portion of the scallop 85¢ and
opens contacts 99 and 91 of the limit switch L.S3.
As 'the roller 86 moves upwardly, the normally
open contacts 80 and 91 are again closed to close
a- circuit’ through contactors of the switch CR2
to again energize ‘the solenoid S3 thereby cut-
ting off fluid from the valve 146 to stop the move-
ment of the piston 74 toward the right at the
same time admitting fluid under pressure to the
valve 166, The solenoid Si being energized, fluid
under pressure will again be passed through the
pipe 20 into the cylinder chamber 24 to start the
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next longitudinal movement of the piston 17 and
slide I8 to carry the truing too] 28 across the
Tace 18b of the grinding wheel 10,

Longitudinal movement of the piston {1 and
slide 1§ toward the right continues until the
roller 188 starts to enter the scallop 1856 in the
slide bar {80 which again serves to open a circuit
to deenergize the solenoid S8 so that fiuid is cub
oif from the valve 165 to stop the movement of
the piston i7 and slide i5 toward the right when
the truing tool 28 reaches the end of the face 18b
of .the grinding wheel 18, When the solenoid
S8 is deenergized, fluid under pressure is again
passed through the pipe 145 to the control valve
146, The solenoid S2 being energized, fluid under
pressure is passed through the pripe 11 into the
cylinder chamber 78 to start a further movement
of the piston 74 toward 'the right from the ‘pogi-
tion illustrated in Fig. 8. When the piston 74
starts moving toward the right, the movement
of the cam bar 718 toward the right causes the
follower 72 to ride up an inclined surface onto
the portion 7ic of the cam bar 10 so as to po-
sition the truing tool 28 for truing the face 8¢
of the grinding wheel (8. During this movement
of the cam bar 78, the slide bar 85 also moves
toward the right. When the roller 8§ moves into
eéngagement with the next rise on the scallop 8§50,
the roller 86 is again raised to close the nor-

" mally open contacts 88 and §i thereby closing a

circuit through relay switech CR2 to energize the
solenoid S8 thereby cutting off the flow of fuid
under pressure to the valve 146 to stop the move-
ment of the piston T4. At the same time fuid is
passed through the pipe 164 to the control valve
188 through the pipe 20 into the cylinder cham-
ber 21 to again start movement of the piston 7
and slide 18 toward the right to traverse the tra-

. Ing tool across the face ifc of the grinding wheel

{0.

During the entire right hand movement of the
piston {71 and slide i8, solenoids Si and &2
remain energized and the solenoid 83 is intermit-
tently energized and deenergized to first pass
fluid into the cylinder 1% to traverse the truing
tool across a portion of the wheel, thereafter to
cut fluid off from the cylinder 8 and admit Suid
t0 the cylinder 73 to reposition the truing tool
28 for truing the next adjacent face on the
grinding wheel. These movements are succes-
sively repeated while faces {84, i8e, 187 and i8g
are being-trued.. After the truing tool %8 hag
passed across the face 08¢ of the grinding wheel
18, the valve stem 191 rides into engagement
with the dog 1970 which again opens the by~
bass valve 180 to by-pass fluid from the pipe
180 through the valve chamber {85 into the pipe
186 to start a rapid movement of the slide (5
which carries the actuating roller 106 of the limit
switch LS2 into the position illustrated. in Fig.
9 with the diamond 28 assuming the position
illustrated therein.” When. the parts are in. this
position, the cam bar 10-is stopped with the fol-
lower 12 in engagement with the face 11 g of the
bar 70 and the roller 86 of the limit switch LS2
is in engagement with the left hand end of the
scallop 85f on the slide bar 85. As the slide
15 approaches the right hand end position; a
stop lug 206 on the slide 15 engages the actuating
plunger 285 of the normally closed limit switch
LS| which serves to break a circuit thereby de-
energizing both of the solenoids Si and S2 and
also deenergizing the holding coil 268 of the
starter switch 202.  The solenoids S1 and 82 hoth
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ferpait deehergized during the return moverient
of the piston 17 and slide t5 toward the left.

The deenergizing of the solenoids S{ and 82
serves to reverse the fiow of fiuid to the cylinders
i6 and 7§ so that the slide {5 and truing tool
28 mave toward the left when fluid under pres-
sure is passed thereto by the conirol valve {85
and the piston 74 is similarly moved toward the
1left intermittently to traverse the cam bar 8
toward the left when fiuid is admitted to the
cylinder i3 by the control valve (48, During
the initial movermaent of the slide i§ toward the
left, the slide bar (88 is frictionally moved with
the slide 1% until it moves into engagement with
the stop serew 18, This shifting movement of
the slide bar 168 serves to reposition the scallops
{857, {8%e, 1954, 18%c, 188D and 188q so that as
the roller 106 rides down the face of the scallop,
the limit switch L82 will be actuated. I will
thus be seen that on the movement of the slide
toward the left, the left hand edges of the scal-
lops control the actuation of the switch 1LS2
while on the return stroke of the slide toward
the right, the right hand edges of the scallops
control actuation of the roller 155 and limit
switch L.S2. Similarly, during the initial move-
ment of the piston 74 and the eam bar 15 toward
the left, the slide bar 8§ remains stationary
until the last motion is taken up and the stop
screw 86 (Fig. 9) engages the right hand end
thereof after which the bar 85 starts its move-
rment toward the left.

AS the slide 5 approaches its right hand end
position, the pawl carrier 54 moves into engage~
ment with an adjustable stop screw 89 to actuate
the pawl carrier and thereby to feed the truing
tool 28 downwardly for the return traverse across
the face of the grinding wheel.

During the return traverse of the slide (5 and
the truing tool 28 toward the left, the solenoids
Si and S? remain deenergized during the entire
stroke and the solenoid S3 is intermittently en-
ergized and deenergized as controlled by the
limit switehes 1S2 and LS8§ in the same man-
ner as on the stroke of the slide {5 and truing
tool 28 toward the right. During the return
stroke of the slide, the helding coil 283 of the
push button starter switch 282 is deenergized so
that when the slide 15 and truing tool 33 reach
the extreme left hand end position after a pass
across the faces i8g, 187, i8e, {8d, l8c, 6D and
{&a into the position illustrated in Fig. 6, the
truing cycle is stopped. In other words the
mechanism is set up. and arranged =o that for
each actuation of the push button starter switeh
202, the truing tool 28 makes one complete re-
ciprocation passing across the operative faces
of the grinding wheel i§ toward the right and
then returns toward the left into the starting
position.

As the fruing tool approaches the left hand
end of its stroke, the roller 67 (Fig. 4) engages
the cam face 59 to rock the pawl carrier 53 and
the feed pawl 85 to impart a rotary  feeding
movement 0 the ratchet wheel B8 thereby feed-
ing the diamond gr truing tool 28 downwardly
for the next truing operation. II more than one
complete reciprocation of the truing tool across
the whesl is desired, the push button starter
switch 202 may be again actuated to start a
second cycle of operation. This procecure may
be followed as many tines as desired to oblain
the desired truing operation on the operative
face of the grinding wheel 18,

The operabion of this improved grinding wheel

10

20

30

40

45

55

€0

65

70

(4

12

truing apparatus will be readily apparent from
the forsgoing disclosure. Assuming all of the
parts to have been previously adjusted for a given
truing operation, the fluid pressure pump $28
is started, the main switch 282 is closed after
which the push button starter switeh 202 is
actuated to initiate a truing cycle. As above
explained the truing tool is intermittently in-
dexed longitudinally toward the right in a man-
ner above described to pass the truing tool across
the operative faces of the various portions of
the grinding wheel after which the diamond is
fed downwardly before the truing tool 28 starts
its return stroke toward the left. After the re-
turn stroke toward the left has been completed
the mechanism stops. As the truing tool ap-
proaches the stop position, the truing tool is
again fed downward in a manner above described
so that it is ready for the next truing cycle.

During a truing eycle, the truing tool 28 moves
rapidly toward the right until it approaches the
face 18q of the grinding wheel {8, at which time
the valve {38 is closed by action of the spring §84
and the dog §987 to slow down the movemeni of
the truing tool 28 to a slow truing speed as
governed by the throttle valve i8i. Truing tool
28 traverses across the face 10a of the grinding
wheel 16 to true the same. When the truing tool
33 Jeaves face Loa, the dog 197e (Fig. 6) opens the
valve 199 so that the slide i5 and truing tool 28
traverse rapidly across the gap between the wheel
faces 8¢ and 38b. The cam bar 10 is then
traversed toward the right so that the follower
72 rides down onto cam face 14b. The truing
tool then traverses across the face {9b of the
grinding wheel 18 after which the longituainal
movement of the slide 5 and the truing tool 23
stops and the longitudinal movement of the cam
bar i@ starts further movement toward the right
to raise the follower 12 into engagement with the
cam face Tie. During this upward movement of
the follower 72 the truing toeol trues the shoul-
dered face between wheel faces 16b and 10c. This
movement cycle of operation continues during
the traverse of the truing tool 28 and slide i5
toward the right. When the slide |§ approaches
a right hand end position, the pawl carrier &9
engages a stop screw 83 to actuate the feed pawl
86 and causes a downward feeding movement of
the truing tool 28 before the truing tool starts its
traversing movement toward the left. After the
slide reaches an extreme right hand end position,
as illustrated disgrammatically in Fig. 8, the
slide movement reverses and the slide i5 and the
truing tool 28 are traversed intermittently
toward the left to again pass across the faces
10g, 107, 18e, i8d, i8¢, 10b and ifa ta produce
a further truing operation thereon. When the
slide 15 angd truing tool &8 approach the extreme
left~-hand end position as shown in Fig, 6, the
roller 87 on the pawl carrier 59 engages a cam
face 68 to actuate the feed pawl §8 and cause a
further downward feeding movement of the tru-
ing tool 28 ready for the next iruing operation.
As above explained for eaeh actuation of the push
button starter switeh 282, the truing tool makes
one complete reciprocation across the face of the
wheel and then stops. If further truing is de-
sired, it: is neeessary to again actuate the push
button starter switch 202 to start another truing
cycle.

It will thys be seen that there has heen pro-
vided by this invention a grinding wheel truing
apparatus in which the various objects herein-
above set forth tegether with many thorcughly
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practical advantages are successfully achieved.
As many possible embodiments may be made of
the above invention and as many changes might
be made in the embodiment above set forth, it is
to be understood that all matter hereinbefore set
forth or shown in the accompanying drawings is
to be interpreted as illustrative and not in a
limiting sense. ‘

I claim:

1. In a grinding wheel truing apparatus having
a frame, a longitudinally movable slide on said
frame, a transversely movable hollow sleeve on
sald slide, a truing tool holder therein, a truing
tool mounted thereon, a feeding mechanism oper-
atively connected between the holder and the
sleeve to adjust said holder relative to said sleeve,
means including a longitudinally movable cam on
said slide and a follower on said sleeve which
engages said cam successively to position the

truing tool in a plurality of predetermined posi- ¢

tions, means including a pair of indépendent fluid
motors one of which is operatively connected to
traverse said slide and the other is operatively
connected to traverse said cam, an electrically
controlled valve means operatively connected to
control said motors so as to alternately and suc-
cessively traverse said slide longitudinally and
said cam longitudinally relative to said slide
intermittently to true a plurality of different
diameters on a grinding wheel.

2. In a grinding wheel truing apparatus having
a longitudinally movable slide, a transversely
movable hollow sleeve on said slide, a truing tool
holder therein, a truing tool mounted on the end
of said holder, a feeding mechanism operatively
connected to said holder to adjust said holder
relative to said sleeve, means including a longi-
tudinally movable cam slidably mounted on said
slide and a follower fixedly mounted on said
sleeve in engagement with said cam, means in-
cluding a fluid motor operatively connected to
said slide intermittently to traverse said slide,
and means including a fluid motor on said slide
operatively connected to said cam intermittently
to move said cam longitudinally relative to said
slide when the slide is stationary successively to
position the truing tool in predetermined posi-
tions.on said slide for truing a plurality of dif-
ferent diameters on the periphery of a grinding
wheel.

3. In a grinding wheel truing apparatus having
a longitudinally movable slide, a piston and cylin-
der operatively connected to said slide intermit-
tently to traverse said slide longitudinally, a
transversely movable hollow sleeve on said slide,
a truing tool slidably keyed therein, a truing tool
on the end of said holder, a nut and screw mech-
anism operatively connected to said holder for
adjusting said holder longitudinally relative to
said sleeve, means including a longitudinally
movable cam slidably mounted on said slide and
a follower in engagement with said cam which
is fixedly mounted on said sleeve, and means in-
cluding a piston and cylinder on said slide opera~
tively connected to said cam intermittently to
move said cam longitudinally relative to said
slide sueccessively to position said holder and
truing tool in predetermined positions for truing
a plurality of varying diameters on a grinding
wheel.

4. In a grinding wheel truing apparatus hav-
ing a longitudinally movable slide, a piston and
cylinder operatively connected thereto intermit-
tently to traverse said slide, a transversely mov-
able hollow sleeve on said slide, a truing tool
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holder slidably keyed therein, a truing tool
mounted on said holder, a feeding mechanism
on said sleeve which is operatively connected to
said holder for adjusting it relative to said
sleeve, means including a longitudinally movable
cam slidably supported on.said slide and a fol-
lower engaging said cam which is fixedly mount-
ed on said sleeve successively to position the
truing tool in & plurality of prédetermined posi-
tions, means including a piston and cylinder on
said slide which is operatively connected to said
cam intermittently to traverse said cam longi-
tudinally relative to the slide, and means in-
cluding a hydraulic control valve mechanism op-
eratively connected with said cylinders alter-
nately and successively to admit fuid under
pressure to the first cylinder to traverse said
slide longitudinally and to the second cylinder
to traverse said cam longitudinally relative to
said slide successively to position the truing tool
for truing a plurality of different diameters on a
grinding wheel.

5. In a grinding wheel truing apparatus hav-
ing a base, a longitudinally movable slide there-
on, & piston and cylinder operatively connected
to the slide intermittently to traverse said slide
longitudinally, a solenocid-actuated control valve
operatively connected to said eylinder to control
the passage of fluid under pressure to and from
said cylinder, a transversely movable hollow
sleeve on said slide, a truing tool holder slidably
keyed therein, a truing tool mounted on the end
of said holder, a feeding mechanism operatively
connected between the sleeve and the holder to
adjust said holder longitudinally relative to said
sleeve, means including a longitudinally movable
cam slidably mounted on said slide and a fol-
lower engaging said cam which is fixedly mount-
ed on said sleeve, means including a piston and
cylinder on said slide operatively connected to
said cam intermittently to move said cam lon-
gitudinally relative to said slide successively to
position said holder and truing tool in predeter-
mined positions for truing a plurality of varying
diameters on the grinding wheel, a second sole-
noid-actuated control valve operatively connect-
ed to the second cylinder to control the admis-
sion to and exhaust of fluid from said second
cylinder, and means including a third solenoid-
actuated. control valve operatively connected to
said first and second control valves successively
to admit fluid under pressure to the first and
second control valves so as to intermittently
traverse said slide to true a wheel face and to
traverse said cam to position the truing tool for
truing the next wheel face.

6. In a grinding wheel truing apparatus, as
claimed in claim 5, in combination with the parts
and feabures therein specified of a limit switch
on said slide, a serrated bar on said base which
is arranged to actuate said limit switch by and
in timed relation with the longitudinal move-
ment of the slide to actuate the third solenoid
valve to stop the longitudinal movement of the
slide after it has moved through a predetermined
distance and to start the longitudinal movement
of the cam to reposition the truing tool for tru-
ing another portion of the grinding wheel, a sec-
ond limit switch on said slide, and means includ-
ing a serrated slide bar slidably supported on
said slide which is actuated by and in timed re-
lation with the movement of said cam to actuate
the third valve to stop movement of cam bar
and to start longitudinal movement of the slide
to true a portion of the grinding wheel,
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% n a grinding wheel truing apparatus, as
claimed in claim 5, in.combination with the parts
and: features therein- specified of o limit switeh
on-said slide, a serrated slide bar slidahly sup-
ported. on the base to actuate said first: Hmlt
switch, adjustable stop serews on the base to
Yimit: the endwise movement of said stide: bar
relative to the base to facilitate positioning the
bar so that the limit switch is actuated at the
same position. of the slide during its. movemens
in opposite directions to actuate the third sole-
noid: valve to siop the longitudinal movement of
the slide after it has moved:through a predeter-
mined. distance and to start the langitudinal
movement of the cam to reposition the truing
tool’ for truing another pertion of the grinding
wheel, a second limit switch on said slide, a
longitudinally movable serrated slide bar slidably
supported on- said: slide and movable with said

cam to actuate sazid seeond limit switch, and ad- 2

justable stop screws earried by the cam to facill-
tate endwise movement of said latter: slide bar
relative- to the cam se that the second limit
switeh is actuated at the same pesition of the
cam bar during its mevement in opposite di-
rections.

8. In a grinding wheel truing apparatus, as
claimed in claim 5, in combination with the parts
and: features therein specified of a truing cycle
start switeh operatively connected to energize
the first and second. solenoid-actuated control
valves, a holding circuit arranged: to maintain
said first and second valves: energized during
movement of the slide in one direetion: so that
when fuid under pressure is passed thereto the
slide and cam move intermittently in the same
direction, a limii switch on the slide actuated
by and in timed relation with the longitudinal
mavement of the slide to actuate thie third sole~
noid-actuated control valve to stop the longitu-
&nal movement of the slide after it: has moved
through a predetsrmined distance and to start
the longitudinal movement.of the cam to reposi-
tion the truing tcol for truing another portion
of the grinding wheel, a second limit switch on
said slide actuated by and in timed relation with
the movement of said cam to actuate sald third
solenoid-actuated control valve to stop the
movement of the cam and to start the next longi-
tudinal movement of the slide, and a third limit
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switeh: actuated by said slide af the end of its
moavement- in- one direction te deenergize the first
and: second; comiral valves auring the return
stroke of: said: slide so. that the direction of
movement. of the: glide and cam are reversed on
the return stroke of the truing tool.

9. In a grinding wheel truing apparatus as
claimed in claim 5, in combination with the parts
and features therein specified of a pawl and
ratchet- meehanism: earried by said sleeve which
is aperatively conneeted to actuate said feeding
mechanisng; an. adjustable screw to actuate said
pawl when the slide-reaches the end of its maove-
ment in one:direction.to advanee the truing tool
hefore the. return movement of the slide, and
means.including an.adjustable cam on said base
to actuate.ssid pawl when the slide reaches the
end of. its. traverse. in. the. apposite direction so
as.to-advanee-the truing toal for the next truing
gyele.

10; In- a. grinding wheel. truing apparatus as
elaimed in-claim 5; in combination with the paris
and features:therein specified of a manually op-
erahle-throttle valve operatively connected ta the
first: eylinder to. control fuid exhausting there-
from so.a8.to control the speed of movement of
the first piston. and the slide so as ta control
traversing speed of: the truing tool, and an in-
dependent manually. operable throttle valve op-
eratively connected fo the second cylinder to
eontrol fluid exhausting therefrom so as to con-
trol.the speed of movement of the cam.
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