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Norton Company, Worcester, Mass., a corpora 
tion of Massachusetts 

Application September 8, 1950, Serial No. 183,775 
(Cl 125-1) 10 Claims. 

The invention relates to a grinding wheel tru 
ing apparatus, and more particularly to a truing 
apparatus for truing different diameters On a 
single wheel or a plurality of adjacent wheels. 
One object of the invention is to provide a 

simple and thoroughly practical truing appa 
ratus for truling a multi-diameter grinding wheel. 
Another object is to provide a hydraulically-ac 
tuated electrically-controlled truing apparatus 
successively to true a plurality of different diam 
eters on the periphery of a grinding Wheel. 
Another object is to provide truling apparatus 
with a hydraulically-actuated cam mechanism 
automatically to position the truling tool Succes 
sively to true multiple adjacent diameters On 
either a single grinding wheel or a plurality of 
adjacent grinding wheels. Another object is to 
provide a hydraulically operated traverse mecha 
nism for a truing tool and a hydraulically Oper 
ated cam mechanism actuated in timed relation 
therewith successively to position the truing tool 
for truing a plurality of varying diameters on a 
grinding wheel. Other objects will be in part 
obvious or in part pointed out hereinafter. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements 
and arrangements of parts as will be exemplified 
in the structure to be hereinafter described, and 
the scope of the application of which Will be in 
dicated in the following claims. 

In the accompanying drawings, in which is 
shown one of various possible embodiments of 
the mechanical features of this invention, 

Fig. 1 is a front elevation of the grinding 
wheel truling apparatus; 

Fig. 2 is a plan view of the truing apparatus; 
Fig. 3 is a fragmentary vertical sectional view, 

on an enlarged scale, taken approximately on the 
line 3-3 of Fig. 1; 

Elig. 4 is a horizontal sectional view, on an en 
larged scale, taken approximately on the line 
4- 4 of Fig. 3, showing the pawl and ratchet feed 
mechanism for the truing tool; 

Fig. 5 is a fragmentary horizontal sectional 
view, on an enlarged Scale, taken approximately 
on the line 5-5 of Fig. 3, showing the anti-fric 
tion support for the truling tool holder; 

Fig. 6 is a combined hydraulic and electrical 
diagram of the control mechanism for the trul 
ing apparatus; 

Fig. 7 is a diagrammatic view showing 
tive position of the parts after the truling tool 
has traversed across the first portion of the 
grinding wheel to be trued; m - ...-e 

Fig. 8 is a similar diagrammatic view showing 

the rela 
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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 
the relative position of the parts after the truling 
tool has completed a traversing movement 
across the entire face of the grinding wheel to 
be trued; 
The truling apparatus has been illustrated in 

the drawings as applied to a grinding machine 
having a rotatable grinding wheel 0 which is 
partially surrounded by a wheel guard f. The 
grinding wheel O may be a single grinding wheel, 
or as shown in Fig. 6 spaced grinding wheels hav 
ing surfaces Oa, Ob, c, 0d., Oe, Of and fog 
of different diameters to be trued. The wheel 
guard serves as a support for an upwardly ex 
tending bracket 2. The bracket 2 supports a 
slide base f3 which is fixedly mounted thereon 
by a plurality of screws i3a (only one of which 
has been illustrated in Fig. 3). The slide base 
3 is provided with a dovetailed slideway 4. A 

longitudinally movable slide 5 is provided with 
dovetailed slideways which mate with the slide 
way 4 to facilitate a longitudinal movement of 
the slide 5 in a direction parallel to the axis of 
rotation of the grinding wheel 0. 
A hydraulically operated mechanism is pro 

vided for traversing the slide fS longitudinally 
comprising a hydraulic cylinder 6 which as 
shown is formed integral with the slide base 3. 
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The cylinder 6 contains a slidably mounted pis 
ton f mounted on One end of a piston rod 8. 
The other end of the piston rod f8 is fastened to 
a bracket 9 formed integral with the slide 5. 
When fluid under pressure is passed through a 
pipe 20 into a cylinder chamber 2 (Fig. 6), the 
piston 7 together with the slide f will be moved 
longitudinally toward the right. During this 
movement of the piston , fluid within a cylin 
der chamber 22 may exhaust through a pipe 23. 
The slide 5 serves as a support for a trans 

versely movable vertically arranged sleeve 25. A 
Spindle 26 is mounted within the sleeve 25 and 
Supports a truling tool holder 27 at its lower end. 
The truling tool holder 2 is provided with a dia 
mond or truling tool 28 which is arranged to true 
the periphery of the grinding wheel as Will be 
hereinafter described. 
The sleeve 25 is preferably supported by a plu 

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 3. The rollers 
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29, 3 and 3 are supported by studs 32, 33 and 
34 respectively. The stud 32 is preferably pro 
Vided with an eccentric 32d 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 
O;he of which has been illustrated in Fig. 3. The 
roller 35 is Supported by an eccentric stud. 36 
having an eccentric 36d to facilitate adjustment 
of the roller 35. The other two rollers in this 
Set are airTanged 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 

an integral fange 40 which serves as a support. 
for a bracket A. The bracket A is provided 
With a lug 42 having parallel side faces which 
are engaged by a pair of spaced anti-friction 
jolei's 3 and 3. The rollers - 43 and & are 
Supported by studs 45 and 46 which are in turn 
fixedly younted. On the slide 5. The rollers. 43 
and 44 serve, as a guide for the sleeve 25 as it 
is noved vertically during operation, 
The tithing tool spindle 26 is siidably keyed 

Within a central aperture within the sleeve 25. 
in Order to facilitate adjustment of the truling 
tool. 28 toward and from the periphery of the 
grinding Wheel being trued, a nut and screw 
feeding mechanism is provided comprising a 
feed, screw 5 formed on the upper end of the 
spindle 26. The screw 59 is surrounded by a 
nut 5 which is rotatably supported on the upper 
end of the flanged portion 40 of the sieeve 25. A 
gear 52 is keyed to the nut 5. The gear 52 
neshes with a pinion 53.mounted on the upper 
end of a vertically arranged rotatable shaft, 54. 
The shaft 54 is rotatably mounted within the 
bracket, it 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 5 and thereby to im 
part an axial adjustment of the truling tool 
spindle 26. 
In order to hold the nut 5 in adjusted posi 

tion, a serrated wheel 56 is fixedly mounted on 
the upper end of the shaft 54. A Spring pressed 
pawl 5: inointed on the bracket 4 is arranged 
to engage the Serrated wheel 58 and thereby to 
hold the feed nut 5 in adjusted position. 

In order to steady the upwardly extending 
portion of the feed screw 50, an arm A is clamped 
around a cylindrical Surface formed on the upper 
end of the screw 53 (FigS. 1 and 2). The right 
hand end of the arm 3 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 is of the sleeve 25. 

It is desirable to provide an automatically-ac 
tuated mechanism for imparting a feeding move 
ment to the truling tool 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 5 (Fig. 3). A pawl carrier 
59 (Figs. 3 and 4) is rotatably mounted on the 
nut 5 and is provided with a feed pawl 60. The 
feed pawl 68 is supported by a stud 6 fastened 
to the pawl carrier 59. A compression Spring 62 
serves normally to maintain the pawl 60 in Op 
erative engagement with the ratchet wheel 58. A 
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manually operable rotatable eccentric S3 is pro 
Vided to facilitate rocking the pawl 68 to an in 
Operative position if desired so as to facilitate a 
In antial adjustment of the truling tool spindle. 
A CO2 pression Spring 6 normally urges the pawl 
carrier 53 in a clockwise direction (Fig. 4) With 
the Stud 65 in operative engagement with a stop 
Strface which is fixedly mounted on the 
flanged portion 40 of the sleeve 25. 
When the slide 5 approaches the right hand 

end of its stroke, the pawl carrier 59 engages 
an adjustable stop screw 69 which serves to rock 
the pawl carrier 53 in a counterclockwise direc 
tion. So as to in part a predetermined down feed 
ing novement to the truling too. 23. The stop 
Screw 68 is cai'i'ied by a bracket 63d, which is ad 
justably claimped on the upper surface of the 
bracket 2 by clamping screws 89b. The clamp 
in screws 3b ride in a T-slot 69C formed in the 
uppel Surface of the bracket 2. The paWl car 
irier 59 is provided with a laterally extending 
airi. Which Supgoits a, roller S. he roller Si is 
arraged in the path of a cairn 68 so that When 
the slide 5 approaches the left hand end posi 
tion, the pawl carrier 59 is actuated to in part a 
predeterrained dioWn feeding overheat to the 
truling tool. 28. The can S is formed on a 
bracket Gia, which is adjustably niounted on the 
bracket, 2. A clanp bolt 68b carried by the 
bracke, SSgt, rides in the T-slot 69c. 
An autoimatically actuated mechanism is pro 

vided for positioning the truling tool 28 in a ver 
ticai direction to tiue the various diameters on 
the periphery of the grinding Wheel 0. This 
mechanisin may conprise a Slidably mounted 
can oar i which is slidably Supported on the 
longitudiinally rinovable slide 5. The can bar it 
is provided with a can face having a plurality 
of horizontal portions 7 a., if b, c, d, e, if 
and g for positioning the truing tool 23 Suc 
cessively to true the faces ied, 8b, c, ed., Oe, 
Of and Og of the grinding wheel O. A follower 
2 is fixedly nounted on the vertically inovable 

sleeve 25 so that when the can bar 8 is moved 
longitudinally the follower will be noved in a ver 
tical direction to in part a corresponding iOve 
ment to the sleeve 28, the spindle 2.É, the tiuing 
tool holder 2 and the truling too. 23. 
A hydraulically operated mechanism is pro 

vided for intermittently traversing the can bai' 
: comprising an hydraulic cylinder 3 Which 
is fixedly nounted on the longitudinally ov 
able slide 5. The cylinder 3 contains a slidi 
ably mounted piston 4. The piston it is con 
nected by means of a piston rod 75 with a bracket 
E6 which is fixedly mounted on the right hand 
end of the can bar B. When fluid inder pres 
Sure is passed through a pipe into a cylinder 
chamber 78, at the left hand end of the cylinder 
13, the piston 74 will be caused to move to Ward 
the right imparting a corresponding movement 
to the piston rod 75, the bracket S, and the 
cam bar O. During this movement fluid Within 
a cylinder chamber 79 is exhausted through a 
pipe 8. 
An automatic control Imechanism is provided 

which is operated by and in tinned relation. With 
the movement of the cam bar is comprising a 
slide bat 35 which is also slidably mounted on the 
longitudinally movable slide 5. The left hand 
end of the can bar 3 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 8 . The bracket 6 is also 
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provided with an adjustably mounted stop screw 
84 which is aligned with the right hand end of 
the slide bar 8?. The upper face of the slide bar 
85 is provided with a plurality of scallops 85a, 85b, 
85c, 85d, 85e and 85f 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 LS3 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 T4, the 
scalloped surface of the slide bar 85 will actuate 
the roller 85 to shift the contact arm of the limit 
switch LS3 so as to make and break the normally 
open and normally closed contacts therein. The 
operation of this limit switch LS3 will be more 
fully described hereinafter. 
A slide bar it is also slidably supported on the 

rear face of the slide 5 (Fig. 3). The slide bar 
9) is arranged to move with the longitudinally 
movable slide 5 through a limited stroke as gov 
erned by a pair of spaced aligned stop screws f 
and 2 which are mounted in lugs 3 and 4 
respectively. The lugs (3 and f4 are fixedly 
mounted on the Slide base 3. The Slide bar f0. 
is provided with a plurality of spaced Scallops 
105a, 5b, 05c, 0.5d, f).5e and 5f. An actu 
atting roller 6 of a limit switch LS2 is arranged 
to operatively engage the upper surface of the 
slide bar (Figs, 6, 7, 8 and 9). The limit 
switch LS2 is fixedly mounted on the longitudi 
nally movable slide 5. The roller f06 is sur 
ported on the lower end of an actuating arm 98 
of the limit Switch LS2. The limit switch LS2 is 
provided with two pairs of contacts 09 and fif 
which are normally opened and contacts and 

2 which are normally closed. During the initial 
longitudinal movement of the slide 5 toward the 
right, the roller 96 rides along the upper surface 
of the slide bar 90 until it starts to drop into the 
scalop (5a, which serves to actuate the limit 
switch. LS2 in a manner to be hereinafter de 
scribed. When the roller f06 moves out of a Scal 
lop onto the top of the slide bar f00, due to longi 
tudinal movement of the slide 5, the normally 
closed contacts - 2 open so as to break the 
holding circuit, and thereby to deemergize CR2. 
CR2 remains deenergized until the next move 
ment of the cam bar 9 and slide bar 85 allow rol 
ler 86 to drop into a scallop to close the normally 
closed contacts 92-93 of the limit switch LS3 
thereby energizing CR2 and again establishing a 
holding circuit, 
A hydraulic system is provided for supplying 

fluid under pressure to the cylinders 6 and 3 
comprising a motor driven fluid pump 20 which 
draws fluid through a pipe 2 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 COIn 
prising a slidably mounted valve member 25 
having a plurality of valve pistons formed there 
on to provide a plurality of valve chambers 26, 
27 and 28. The valve member 25 is also pro 

vided with a central passage 29 to facilitate ex 
haust of fluid through the valve 24. A pilot valve 
A3) is provided for shifting the valve member 25 
axially by means of fluid under pressure. The 
pilot valve 30 comprises a slidably mounted valve 
member 3 which is normally held in a right 
hand end position by means of a compression 
spring 32. A solenoid S3 is provided to shift 
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the valve member 3 toward the left. In the 
position of the control valve 24 and the pilot 
valve 30, fluid under pressure passing through 
the pipe 23 enters the valve chanber 27 and 
passes through a passage 35, through a cham 
ber in the valve member 3 and through a pas 
sage 36 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 39, through the 
pilot valve 30 and into the reservoir 22. The 
control valve 24 serves to pass fluid under pres 
Sure either to a control wave 4S for controlling 
the admission to and exhaust of fluid from the 
cylinder 73 or to a control valve 65 for con 
trolling the admission to and exhaust of fluid 
from the cylinder 6. 

In the position of the valve 24 (Fig. 6), fluid 
under pressure entering the valve chamber 27 
passes through a pipe 45 to the control valve 46, 
The control valve 46 comprises a slidably 
mounted shuttle-type Valve member 8, having a 
plurality of valve pistons thereon which form a 
plurality of valve chambers 48, 49 and 50. In 
the position of the valve 46 (Fig. 6) fluid under 
pressure passing through the pipe 45 enters the 
Valve chamber 49 and passes through a passage 
5f to a pilot valve 52. The pilot valve 52 com 

prises a slidably mounted valve member 53 
which is normally held in a right hand end posi 
tion by means of a compression spring 54. A 
solenoid S2 is provided for shifting the valve 
member 52 toward the left. 
In the position of the valve 46 (Fig. 6) fluid 

under pressure passing through the passage 5 
passes through a chamber in the valve member 
f53, through a passage 56 into an end chamber 
57 to move the valve member 47 toward the left 

into the position illustrated in Fig. 6. During this 
movement of the valve member 47, fluid within 
an end chamber 58 may exhaust through a pas 
sage 59. The valve member 41 is provided with 
a central passage 60 to facilitate passage of fluid 
exhausting from the cylinder i3. In the position 
of the valve 46 (Fig. 6) fluid under pressure en 
tering the valve chamber 49 passes through the 
pipe 80 into the cylinder chamber 9 to move the 
piston 4 toward the left into the position illus 
trated in Fig. 6. During this movement, fluid 
Within the cylinder chamber 78 may exhaust 
through the pipe 7 through the valve chamber 
f58 in the valve member 47, through the central 
passage 60, through the valve chamber 48 and 
exhaust through a pipe 6, through a throttle 
valve 62 and through a pipe 63 into the reser 
voir 22. The throttle valve 32 serves to con 
trol the rate of exhaust of fluid from the cylindeir 
3 and thereby serves to control the Speed of 
movement of the piston T4. 
The control valve 65 is provided with a slidably 

mounted shuttle-type valve member 66 having 
a plurality of valve pistons formed thereon to 
provide a plurality of valve chambers 67, 63 
and 69. Fluid under pressure passing through 
the pipe 64 enters the valve chamber 68 and 
paSSes through a paSSage 70 into a pilot valve 

it. The pilot valve 7 is provided with a slid 
ably mounted valve member 2 which is nor 
1nally held in a right hand end position by means 
of a compression Spring 73. A solenoid S is 
provided for shifting the valve member 72 into 
a reverse position. Fluid under pressure passing 
through the passage 70 passes through a cham 
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ber formed in the valve member 12, through a 
passage 75 into an end charaber 6 to move the 
valve member 65 toward the left into the po 
sition illustrated in Fig. 6. During this move 
ment fluid within an end chamber f. may ex 
haust through a passage 78, through the pilot 
valve 72 and exhaust into the reservoir 422. The 
valve member 66 is provided with a central pas 
sage 79 to facilitate the exhaust of fiuid from 
the cylinder 6. 
When fluid under pressure is passed through 

the pipe 64 into the valve chamber 68, filuid may 
pass through the pipe 23 into the cylinder cham 
ber 22 to move the piston a toward the left into 
the position illustrated in Fig. 6. During this 
movement of the piston is fluid within the cylin 
der chamber 2 may exhaust through the pipe 23 
into the valve chamber 69, through the central 
passage 79, through the valve chamber 6 and 
exhaust tihrough a pipe i80. The pipe 89 is pro- : 
vided with an adjustable throttle valve 8 
through which fiuid may exhaust into the ex 
haust pipe 33 and into the reservoir 22. It 
will be readily apparent froin the foregoing dis 
closure that the throttle valve 8 controls the 
rate of exhaust of fluid from the cylinder 6 and 
thereby controls the speed of movement of the 
piston i. 
The throttle valve f3 serves as above described 

to control the rate of exhaust of fluid from both 
ends of the cylinder 6 depending upon the po 
sition of the valve SS to provide a relatively slow 
uniform speed of the truling 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 diamond or truling tool 8 moves 
into operative engagement with the surface (d. 
to be trued and also to speed up the novement 
of the truling tool in gaps between wheel faces 
such as between faces 0d and (b. This is pref 
erably accomplished by providing a by-pass valve 
90 which is connected to ly-pass fluid around 
the throttle valve 8?. The by-pass Valve 30 has 
been illustrated on a somewhat enlarged Scale in 
the diagraintinatic illustration in Fig. 6. This 
valve is a piston type valve corpiising a valve 
stem 9 having valve pistens 82 and 93 formed 
integrally therewith. A compression spring 9 
serves normally to urge the valve stem 9 in a 
downward direction normally to maintain the by 
pass valve i38 in a closed or inoperative position. 
The valve pistons 92 and 93 form a valve cham 
ber 35 through which fluid may pass from the 
exhaust line 8 into a pipe 96 which connects 
with the exhaust pipe 83 thereby by-passing fiuid 
around the throttle valve 8. The by-pass Valve 
19 is fixedly mounted on the bracket 2 and is 
arranged so that the waive stem 9 lies in the 
path of a plurality of adjustable dogs 9, Sid, 
and 97b which are adjustably mounted on the 
upper surface of the slide 5. The dogs 37, 9 a. 
and 97 b are provided with elongated slots 98, 
33d and 38th respectively. Clainping screws 99, 
99a, and 93b pass through the elongated slots 
428, 198a and 98to formed in the dogs 91, 97a 
and 9b and ale screw threaded into the slide 
5. It Will be readily apparent from the fore 
going disclosure that the dogs 97, 91a and 9t 
may be adjusted longitudinally relative to the 
slide 5 to vary the operation of the by-pass valve 
80 during the longitudinal movement of the slide 
f5. As illustrated in Fig. 6, the valve stem f9 is 
on top of the dog fe: thus holding the valve 90 
in an open position so that unrestricted flow of 
fluid from the pipe 80, through the valve cham 
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ber 97 into the pipe 96 is obtained. When the 
slide 5 starts its longitudinal movement toward 
the right to move the truling tool 28 into Operative 
engagement with the face at of the grinding 
wheel i8, the slide 5 moves at a rapid rate until 
the Waive Sten 9 rides down the sloping Surface 
of the dog 97 thereby releasing the compression 
of the Spring if 96 which moves the valve piston 
f 92 downwardly to close the port at the end of 
the pipe 8 thereby preventing further by-pass 
of fluid into the pipe 96. During the traverse of 
the diainond 28 across the wheel face (2d, the 
throttle valve & governs the Speed to produce 
a slow uniform traverse of the truling tool dur 
ing the truling operation. After the diamond 28 
Cornpletes its pass across the face (c., the valve 
Stem 8: engages the Sloping face on the right 
hand end of the dog 97 d which again serves to 
Open the by-pass valve to facilitate by-passing of 
fluid from the pipe S through valve chamber 97 
into pipe 9. The slide 5 will then resume a 
rapid traverse across the gap between the wheel 
faces &c. and 3b. By the time the truling tool. 28 
moves into eggagement With the face b, the 
Slide 5 Will have noved a sufficient distance so 
that the waive stem Si rides down the sloping 
Surface at the left hand end of the dog i9ct to 
again cut off the by-pass of fluid between the 
pipes 83 and 98 to slow down the movement of 
the side to the pre-set truling speed. The slow 
Speed continues during the intermittent passage 
of the tsuing tool across the faces tab, ac, Sid, 
i.e, is f and Og. After the diamond or truing 
tCol 28 completes its pass across the face Gg, the 
valve stem 9 engages the sloping surface at the 
right hand end of the dog Sib to again iaise the 
valve Stein 9 to by-pass fluid from the pipe 80 
into tile pipe S3 thereby speeding up the move 
inent Of the Slide 5 toward the right until the 
Slide reverses in a nanner to be hereinafter de 
Scribed. 

Electric power is Supplied to the truling appa 
ratus through a pair of power lines 289. A main 
SWitch 2e is provided to render the electrical 

; controls of the truing apparatus operative or in 
Operative as desired. A cycle start push button 
SWitch 282 is provided having a holding coil 293 
Which Serves in a manner to be hereinafter de 
Scribed to initiate a truing cycle. A normally 
closed limit Switch LSi is fixedly mounted on 
the slide base 3. The limit switch LSE is O'Or. 
vided With an actuating plunger 265 which is ar 
ranged in the path of a lug 206 which is fixedly 
mounted on the longitudinally movable side 5. 

3 When the longitudinally movable side is ap 
Proaches the right hand end of its stroke, the lug 206 engages the actuating plunger 235 to 
open the normally closed limit switch is to 
initiate a return stroke of the longitudinally 
novable slide i5 in a nanner to be hereinafter 
described. 
The parts as shown diagrammatically in Fig. 6 

are at the starting position. When it is desired 
to start a truing cycle, the fluid puiap is first 
started and then the main switch 28, is closed 
Which serves to make a circuit to energize sole 
Iloid S3 which serves to shift the pilot valve men 
ber 31 toward the right so that fluid within the 
pipe 23 passes through the valve chamber ; 2, 
through the passage 35, through the passage 38 
into the end chamber 38 to shift the valve 
member 25 toward the right so that fuid under 
preSSure Within the pipe 23 passes through the 
valve chamber 27 and through the pipe 84 to 



2,647,604 
9 

the control waive 65. The push button cycle 
control switch 282 is then closed which serves to 
energize both of the solenoids S and S2. When 
the solenoid S is energized, fluid under preSSure 
from the pipe 64 is passed through the paSSages 
previously described into the end chamber 7 to 
shift the valve member 66 into a right hand end 
position. In this position of the valve 65, fluid 
under pressure passing through the pipe 64 
passes through the pipe 2 into the cylinder 
chamber 2 to move the piston and the slide 
f5 toward the right at a rapid rate to move the 
diamond or truing tool 28 into operative engage 
ment with the face ea of the grinding. Wheel 
AC. As the truling tool 28 moves into engagement 
with the face (a, the valve stem 9 rides off 
the dog 97 thereby cutting off the by-pass of 
fluid between the pipes 89 and 96 so that the 
speed of the piston 7 and the slide 5 is slowed 
down to a slow truing speed as governed by the 
throttie valve 8. The slow Speed of the slide 
A5 continues while the diamond or truling tool 28 
is passing across the face (d. During the initial 
movement of the slide 5 toward the right, due 
to frictional connections therebetween, the Slide 
i5 moves the slide bar 63 toward the right until 
the slide bar engages the adjustable stop Screw 
(62. As the slide 5 continues its movement to 
ward the right, the valve stem 9 rides up onto 
the dog 97 a to speed up the movement of the 
slide 5. and truling tool. 28. When the slide 5 
moves a sufficient distance so that the roller le6 
of the limit switch LS2 drops into the Scallop 
05a, the normally open contacts f9 and if 

are opened to break a circuit thereby deemer- 3: 
gizing the solenoid S3 so that the valve member 
25 returns to the position illustrated in Fig. 6. 
Deenergizing the solenoid S3 cuts off fluid pres 
sure from the valve 65 thereby stopping the 
movement of the piston 7 and the slide 5. Fluid 
under pressure then passes through the pipe 45 
to the control valve i46. The solenoid S2 being 
energized, fluid under pressure passes through 
the pipe it and into the cylinder chamber 18 to 
move the piston & toward the right thereby . 
shifting the cambar toward the right So that the 
follower 72 rides down a sloping Surface into en 
gagement with the surface Tb of the can bar 
76. This movement shifts the truing tool into 
the position illustrated in Fig. 8 in position for 
truing the face fb of the grinding wheel loo. 
During this movement of the cam bar 70 toward 
the right, the slide bar 85 starts moving after the 
stop screw 83 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 85a. So that the 
normally closed contacts 92 and 93 are closed 
to energize the relay switch CR2. The normally 
closed contacts i and 2 of the limit Switch 
LS2, being closed, serves as a 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 85a and 
opens contacts 90 and 9 of the limit switch IS3. 
As the roller 86 moves upwardly, the normally 
open contacts 90 and 9 ? 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 46 to stop the move 
ment of the piston T4 toward the right at the 
same time admitting fluid under pressure to the 
valve 65. The solenoid S being energized, fluid 
under pressure will again be passed through the 
pipe 20 into the cylinder chamber 2 to start the 
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next longitudinal movement of the piston 7 and 
Slide 5 to carry the truling tool. 28 across the 
face Ob of the grinding wheel 0. 

Longitudinal movement of the piston 7 and 
slide 5 toward the right continues until the 
roller 86 starts to enter the scallop 05b in the 
Slide bar 60 which again serves to open a circuit 
to deenergize the solenoid S3 so that fuid is cut 
off from the valve 65 to stop the movement of 
the piston it and slide i5 toward the right when 
the truing tool 28 reaches the end of the face lib 
of the grinding wheel 0. When the solenoid 
S3 is deenergized, fluid under pressure is again 
passed through the pipe 45 to the control valve 
i46. The Solenoid S2 being energized, fluid under 
pressure is passed through the pipe 77 into the 
Cylinder chamber 78 to start a further movement 
of the piston 4 toward the right from the posi 
tion illustrated in Fig. 8. When the piston 4 
starts moving toward the right, the movement 
Of the can bar 16 toward the right causes the 
follower 12 to ride up an inclined surface onto 
the portion ic of the cam bar O so as to po 
sition the truing tool 28 for truling the face 3c 
Of the grinding Wheel G. During this movement 
of the can bar (), the slide bar 85 also moves 
toward the right. When the roller 36 moves into 
engagement. With the next rise on the scallop 85b, 
the roller 86 is again raised to close the nor 
inally open contacts 90 and 9 thereby closing a 
circuit through relay Switch CR2 to energize the 
Solenoid S3 thereby cutting off the flow of fluid 
under pressure to the valve 46 to stop the nove 
ment of the piston 74. At the same time iuid is 
passed through the pipe 64 to the control valve 
65 through the pipe 20 into the cylinder cham 

'ber 2 to again start movement of the piston 7 
and slide 5 toward the right to traverse the tru 
ing tool across the face Oc of the grinding wheel 

0. 
During the entire Fight hand movement of the 

piston and slide 5, Solenoids St and S2 
remain energized and the solenoid S3 is intermit 
tently energized and deemergized to first pass 
fluid into the cylinder 6 to traverse the truing 
tool across a portion of the wheel, thereafter to 
cut fluid off from the cylinder 6 and admit fluid 
to the cylinder 3 to reposition the truling tool 
28 for truing the next adjacent face on the 
grinding Wheel. These movements are Succes 
sively repeated while faces. 0d., Oe, of and &g 
are being trued. After the truling tool 28 has 
passed acroSS the face 0g of the grinding wheel 
0, the valve stem 9 rides into engagement 

with the dog 97b which again opens the by 
paSS Valve. 99 to by-pass fluid from the pipe 
80 through the valve chamber 95 into the pipe 
96 to start a rapid movement of the slide 5 

which carries the actuating roller 06 of the linit 
Switch LS2 into the position illustrated in Fig. 
9. With the diamond 28 assuining the position 
illustrated therein. When the parts are in this 
position, the cam bar T0 is stopped with the foll 
lower 72 in engagement. With the face g of the 
bar 70 and the roller 86 of the limit Switch LS3 
is in engagement With the left hand end of the 
Scallop 85f on the slide bar 85. As the Slide 
f5 approaches the right hand end position, a 
stop lug 206 on the slide 5 engages the actuating 
plunger 205 of the normally closed limit SWitch 
LS which serves to break a circuit thereby de 
energizing both of the Solenoids S and S2 and 
also deenergizing the holding coil 263 of the 
starter switch 202. The Solenoids S and S2 both 
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remain cleenergized during the return movement 
of the piston and slide 5 toward the left. 
The deemergizing of the solenoids SS and S2 

serves to reverse the fiow of fitid to the cylinders 
is anci (3 so that the slide 5 and truling tool 
28 move toward the left, when fuid under pres 
sure is passed thereto by the control valve 65 
and the piston 4 is similarly moved toward the 
left intermittently to traverse the cala bar 3 
toward the left when fiuid is admitted to the 
cylinder "3 by the control valve fiti. During 
the initial innoverinent of the slide 5 toward the 
left, the slide bar 68 is fictionally moved with 
the slide 5 until it noves into engagement With 
the stop screw 8 . This shifting movement of 
the slide bar & serves to reposition the Scallops 

Sf, 5e, 23d, 5c, 35b and 35a, so that as 
the roller Q 6 rides down the face of the Scallop, 
the liait switch S2 will be actuated. It 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 S2 
while on the return stroke of the slide toward 
the right, the right hand edges of the Scaliops 
control actuation of the roller is and limit 
switch LS2. Similariy, during the initial move 
ment of the piston 4 and the can bar 9 towai'd 
the left, the slide bar 85 remains Stationary 
until the last motion is taken up and the Stop 
screw 84 (Fig. 9) engages the right hand end 
thereof after which the bar 85 starts its move 
rent toward the left. 
As the slide is approaches its right hand end 

position, the pawl carrier 53 moves into engage 
ment with an adjustable stop screw 59 to actuate 
the paw carrier and thereby to feed the tiuing 
tool 23 downwardly for the return traverse acroSS 
the face of the grinding wheel. 

During the return traverse of the slide 5 and 
the truing tool. 38 toward the left, the Soieinoids 
SA and S2 rezaain deerlergized during the entire 
stroke and the solenoid S3 is intermittently en 
ergized and deemergized as controlled by the 
lirit switches IS2 and IS3 in the same finan 
her as on the stroke of the slide 5 and truling 
tool. 28 toward the right. During the l'eturn 
stroke of the slide, the holding coil 233 of the 
push button starter Switch 292 is deenergized so 
that when the slide 5 arid truling tool 28 reach 
the extreme left hand end position after a paSS 
across the faces. Gg, Eij, 3e, 3d, 38c, if b and 
3a into the position illustrated in Fig. 6, the 

truling cycie is stopped. in other Words the 
faechanism is set up and arranged So that for 
each actuation of the push button starter SWitch 
22, the truling tool 28 nakes one complete re 
ciprocation passing across the operative faces 
of the grinding wheel i3 toward the right and 
then returns toward the left into the starting 
position. 
As the truling tool approaches the left hand 

end of its stroke, the roller 6 (Fig. 4) engages 
the can face 59 to rock, the pawl carrier 53 and 
the feed pawl 6 is to impart a rotary feeding 
noveilent to the ratchet. Wheel 58 thereby feed 
ing the dial nond Q truling tool. 28 downwardly 
for the next truling operatioin. if more than one 
complete reciprocation of the truiing tool acroSS 
the wheel is desired, the push button Starter 
switch, 282 may be again actuated to Start a 
second cycle of operation. This procedure may 
be followed as many times as desired to obtain 
the cesired truling operation. On the operative 
face of the grinding wheel 8. 
The operation of this improved grinding wheel 
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truling apparatus will be readily apparent frona 
the foregoing disclosure. ASSuining all of the 
partiS to have been previously adjusted for a given 
truing operation, the fluid pressure punlp 33 
is started, the chain switch 26 is closed after 
which the push button starter Switch 22 is 
actuated to initiate a truling cycle. As above 
eXplained the truling tool is intermittently in 
dexed longitudinally toward the right in a man 
ner above described to pass the truling tool across 
the operative faces of the Warious portions of 
the grinding Wheel after which the diamond is 
fed downwardly before the ruing tool 28 starts 
its return stroke toward the left. After the re 
turn stroke toward the left has been completed 
the mechanissa stops. As the truling tool ap 
poaches the Stop position, the ti'uing tool is 
again fed downward in a trianner above described 
So that it is ready for the next truling cycle. 

During a truling cycle, the truling tool 28 noves 
rapidly toward the right until it approaches the 
face 3a of the grinding wheel 8, at Which time 
the valve 38 is closed by action of the Spring $4 
and the dog i9 to slow down the movement of 
the ti'uing tool 28 to a slow truling Speed &S 
governed by the throttle valve 8. Truing tool 
28 traverses across the face lect of the grinding 
wheel 8 to true the same. When the truling tool 
28 leaves face to, the dog 97a (Fig. 6) opens the 
valve 93 so that the slide 5 and truling tool 23 
traverse rapidly across the gap between the Wheel 
faces 3d and b. The can bar 70 is then 
traversed toward the right So that the follower 
2 rides down Onto can face b. The truling 

tool then traverses across the face b of the 
grinding wheel after which the longitudinal 
movement of the slide 5 and the truling tool 23 
stops and the longitudinal movement of the can 
bar 32 starts further movement toward the right 
to raise the follower 72 into engagement With the 
cam face c. During this upward movement of 
the follower 2 the truling tool trues the shoul 
dered face between Wheel faces Ob and CC. This 
movement cycle of operation continues during 
the traverse of the truling tool 28 and slide 
toward the right. When the slide 5 approaches 
a Fight hand end position, the pawl carrier 59 
engages a stop Screw 83 to actuate the feed pawl 
60 and causes a downward feeding movement of 
the t1uing tool 28 before the truling tool starts its 
traversing movement toward the left. After the 
slide reaches an extreme right hand end position, 
as illustrated diagrammatically in Fig. 9, 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 
Bg, -tji, e, id., (c, Gb and a to produce 

a further truling Operation thereon. When the 
slide 15 and truing tool 28 approach the extreme 
left-hand end position as shown in Fig, 6, the 
reller 6 on the pawl carrier 53 engages a cam 
face. 68 to actuate the feed pawl 60 and cause a 
further downward feeding movement of the tru 
ing tool. 28 ready for the next truling operation. 
AS above explained for each actuation of the push 
button Starter SWitch 202, the truing tool makes 
One complete reciprocation across the face of the 
Wheel and then stops. If further truling is de 
sired, it is necessary to again actuate the push 
button starter Switch 202 to start another truling 
cycle. 

It will thus be seen that there has been pro 
vided by this invention a grinding wheel truling 
apparatus, in which the various objects herein 
above set forth together with many thoroughly 
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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: 
i. in a grinding wheel truling apparatus having 

a frame, a longitudinally movable slide On Said 
frame, a transversely movable hollow sleeve On 
said slide, a truling tool holder therein, a truling 
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 can on 
said slide and a follower on said sleeve which 
engages said cam successively to position the 
truling tool in a plurality of predetermined posi 
tions, means including a pair of independent 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 truling apparatus having 
a longitudinally movable slide, a transversely 
movable hollow sleeve on said slide, a truing tool 
holder therein, a truling 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 truling a plurality of dif 
ferent diameters on the periphery of a grinding 
wheel. 

3. In a grinding wheel truling 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 truling 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 can 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 successively to position Said holder and 
truling tool in predetermined positions for truing 
a plurality of varying diameters on a grinding 
wheel. 

4. In a grinding wheel truling 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 foll 
lower engaging said cam which is fixedly mount 
ed on said sleeve successively to position the 
truling tool in a plurality of predetermined 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 fluid 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 truling tool 
for truling a plurality of different diameters on a 
grinding Wheel. 

5. In a grinding wheel truling apparatus hav 
ing a base, a longitudinally movable slide there 
on, a piston and cylinder operatively connected 
to the slide intermittently to traverse said slide 
longitudinally, a Solenoid-actuated control valve 
operatively connected to said cylinder to control 
the passage of fluid under pressure to and from 
said cylinder, a transversely movable hollow 
sleeve on Said slide, a truling tool holder slidably 
keyed therein, a truling 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 foll 
lower engaging Said can 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 truling tool in predeter 
mined positions for truling 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 truling tool for 
truling the next wheel face. 

6. In a grinding wheel truling apparatus, as 
claimed in claim 5, in combination with the parts 
and features 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 can to reposition the truling 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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i. in a grinding wheel truling apparatus, as 
claimed in claim 5, incombination with the parts 
and features therein specified of a limit SWitch 
on said slide, a serrated slide bar slidably Sup 
ported on the base to actuate said first lint 
switch, adjustable stop screws on the base to 
limit the endwise movement of said slide: 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 movement 
in opposite directions to actuate the third Sole 
noid, valve to stop the longitudinal movement of 
the slide after it has moved through a predeter 
mined distance and to start the longitudinal 
movement of the cam to reposition the truling 
tool for truling another portion 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 
can to actuate said second limit SWitch, and ad 
justable stop screws carried by the cam to facili 
tate endwise movement of said latter slide bar 
relative to the can so that the second limit 
switch is actuated, at the same position of the 
can bar during its movement in opposite di 
rections. 

8. In a grinding wheel ruing apparatuS, as 
claimed in claim 5, in combination. With the parts 
and features therein specified of a truling cycle 
start switch operatively connected to energize 
the first and Second. Solenoid-actuated control 
Valves, a holding circuit arranged to maintain 
said first and Second Walves energized during 
movement of the Slide in one direction. So that 
when fluid, under pressure is passed thereto the 
slide and can move intermittently in the same 
direction, a limit SWitch on the side actuated 
by and in timed relation with the longitudiina 
movement of the slide to actuate the third sole 
noid-actuated control valve to stop the longitu 
dinal movement of the slide after it has moved 
thirough a predetermined distance and to start 
the longitudinal movement of the cam to reposi 
tion the truling tool for truling another portion 
of the grinding. Wheel, a second limit switch on 
Said slide actuated by and in timed relation with 
the movement of Said can to actuate said 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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switch: actuated by said slide at the end of its 
movement in one direction to deenergize the first 
and Second Control valves during the return 
stroke of said, slide. So, that the direction of 
novelent of the Side and can are reversed on 
the return stroke of the truling tool. 

9. In a grinding. Wheel tuing apparatus as 
claimed in claim 5, in combination with the parts 
and features therein Specified of a pawl and 
ratchet mechanism carried by said sleeve which 
is operatively, connected to actuate said feeding 
inechanism, an adjustable Screw to actuate said 
pawl, when the slide reaches the end of its move 
nent, in: one; direction:to advance the truling tool 
before the return movement of the slide, and 
22eans including an adjustable can on Said base 
to actuate. Said pawl. When the slide reaches the 
end of itS. traverse in the opposite direction. So 
as to advance the truling tool for the next truling 
cycle. 

10. In a grinding. Wheel, truling apparatus as 
claimed in claim.5, in combination. With the parts 
and features: therein specified of a manually op 
erable throttle valve operatively connected to the 

5 first cylinder to control fluid exhausting there 
from So, as to control the Speed of movement of 
the first pistol and the Slide so as to control 
t}'aversing Speed, of the truling tool, and an in 
dependent manually operable throttle valve op 
eratively connected to the Second cylinder to 
€0.htrol fitlid exhausting therefrom So as to con 
trol.the-Speed of movement of the can. 

OTVA. E. H.ILL. 
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