
March 7, 1939. C. C. ALVORD 2,150,091 
GRINDING WHEEL TRUING APPARATUS 

Filed March 15, 1937 2. Sheets-Sheet 

67% ziz 
E3 La 2ES: 57 a 2S&2222 

22% AR O KNNSSR2 ŠS 

y 
e 

s 
a 
E. 

At s: 

  



March 7, 1939. C. c. ALVORD 2,150,091 
GRINDING WHEEL TRUING APPARATUS 

Filed March 15, l937 2 Sheets-Sheet 2 

S 73. S. 

2 
\ N N Gzz RS     

  

  

  

  



Patented Mar. 7, 1939 

UNITED STATES 

2,150,091 

PATENT OFFICE 
2,150,091 

GRINDING wBEEL TEUING APPARATUs 
Charles C. Alvord, Worcester, Mass, assignor to 
Norton Company, Worcester, Mass, a corpora 
tion of Massachusetts 
Application March 15, 

13 Claims. 

The invention relates to grinding machines, 
and more particularly to a truling apparatus for 
truling a plurality of spaced grinding wheels. 
One object of the invention is to provide a sim 

5 ple, thoroughly practical truling apparatus for 
truing a predetermined form on a grinding ele 
ment. Another object of the invention is to true 
a piirality of Spaced cyliidrical portions of dif-. 
ferent diameters on a grinding element. Aa 
other cbject of the invention is to provide aa iia 
proved truing apparatis whereby a singie traing 

stool is arranged to true a plurality of spaced 
griziding Wheels in a militiple wheei grinding ima 
chine. Another object of the invention is to gro 

15 vide a truing apparatus for a multiple wheel 
griding machine, in which a single truing tool is 
traversed 3,220SS She faces of a plurality of wheels 
to trae the Sarae to predetermined relatiye dian 
eters. A further object of the invention is to pre 
vide an improved hydraulically operated multiple 
Wheel truling apparatus. A further object of the 
invention is to provide a power reciprocated, cam 
controlled tring tool which is arranged for nove 
ment in a path successively to true either a form 
on the periphery of a single grinding wheel or to 
true a plurality of grinding wheels of different 
diameters. 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 improved tru 
ing apparatus mounted on the wheel slide, having 
the wheel guard removed; 

Fig. 2 is a right-hand end elevation, partly in 
section, taken approximately on the line 2- 2 of 
Fig. 1, showing the horizontal slide and parts in 
Section and thfe remaining, parts of the mecha 
nism in elevation; 

Fig. 3 is a horizontal sectional view, taken ap 
proximately on the line 3-3 of Fig. 1, after show 
ing the other parts of the mechanism in plan 
view; - - 

Fig. 4 is a rear elevation of the truling appa 
ratus, having parts of the main frame broken 
away and shown in section, together with a piping 
diagram of the hydraulic system; 

Fig. 5 is a fragmentary front elevation, on an 
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(CI. 125-11) 
enlarged scale, of the latch and trip 
for the main control valve; - 

Fig. 6 is a fragmentary view, showing frag 
ments of the grinding wheels and showing in 
dotted line the path of the truling tool across the 
whee; 

Fig. 7 is a detail view of the control cam, on an 
enlarged scale; 

Fig. 8 is a fragmentary view, on an enlarged 
scale, of a portion of a modified cam; 

Fig. 9 is a fraginentary view, showing frag 
frients of the garding wheels and showing in 
digitted line the gain of the truling tool in accord 
ance ith the cair shown in Fig. 8; and 

Fig. 13 is a fagrinentary view, showing a por 
tion of a single giading Wheel and showing in 
gotted line the path of the ruing tool across 
the wheel. - 
The inroyed ruing apparatus has been ilius 

trated in a e drafings as arcanted fixedly on top 
of a wheel slide which retatably supports a 
wheel spindle i carrying a plurality of spaced 
grinding wheels 2 and 3 of different sizes or 
diameters. 
The wheel slide E supports a frame or base iá 

of the ruing apparatus. An adjustable horizon 

mechanism 

t 
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tally arranged member 3 is pivotally connected . 
by a stud 5 with the frame 4. An adjusting 
screw threaded into a lug 8 projecting from 
the base 4 serves to adjust the member 5 about 
its stufi or pivot 6 to facilitate adjustment of the 
position of the member 5 relative to the base. 

- A lock nut 9 serves to lock the screw 7 in ad 
justed position. The member 5 may be clamped 
in adjusted position on the frame 4 by means of 
clamping screws 25 which pass through elongated 
slots 26 in the lugs 2 on the frame f4 and are 

30 

screw threaded into the member 5. A dove- . 
tailed slideway 20 is formed integral with the 
member 5 and is arranged to support a horizon 
tally movable slide 2 having a dovetailed surface 
22 which mates with the dovetailed slideway 20. 

40 

Ap adjustable tapered gib 23, interposed between . 
the dovetailed ways 20 and 2, serves. to take up 
lost motion between the fixed and movable parts 
of the slide. A screw 24 is provided to facilitate 
endwise adjustment of the gib. 

45 

The horizontal slide 2 is provided with a ver 
tically arranged member 28 which is formed in 
tegral therewith or fixed thereto. The vertically 
extending portion 28 of the horizontal slide 2 is 
provided with a dovetailed slideway 29 which Sup 
ports a vertically movable slide 30 having a mating 
dovetailed way 3. An adjustable tapered gib 32 
serves to take up lost motion between the dove 



tailed slideways 29 and 31, and a screw is serves 
to facilitate adjustment of the gib 32. / 
A second vertically arranged slide 35 is support 

ed by a dovetailed slideways formed in the mem 
ber 28. The dovetailed slideway 36 is provided 
with an adjustable tapered gib 8 having a screw 
adjustment 38. The slide 35 is preferably ar 
ranged so that it may be moved vertically dur 
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ing the horizontal movement of the horizontal 
slide 2. 
The vertical slide 30 adjustably supports a trill 

ing tool holder which in the present case is . 
formed as a cylindrical bar 40 which slidably is 
keyed in an aperture 4 formed in a projection 
42 of the slide 30. The truling tool holder or bar 
40 is arranged to be clamped in adjusted position 
within the aperture 4 in the projection 42 of the 
slide 30 by binding screws 43 and 44. The truding 
tool support 40 carries at its Outer end a trung . 
tool 45 having a diamond point 46 arranged for 
successively truling the peripheral surfaces of the 
grinding wheels 2 and 3. 
The slide 35 is preferably adjustably connected 

to the slide 30 so that during the traversing move 
25 

30 

ment of the horizontal slide2, the vertical slides 
30 and 35 are moved together in a vertical direc 
tion to control the path of movement of the 
diamond or truling tool 46. The slide 35 is pro- ', 
vided with a forwardly extending boss or lug 50. 
A vertically extending feed screw 5 is rotatably 
Connected to the lug 50 and extends downwardly 
through a nut 52 carried by or formed integral 
with the vertically arranged slide 30. The lower 
end of the feed Screw 5 is journaled in a suitable 
bearing 53 formed within a casing 54 which is 
integral With the vertical 50. A Worm gear 55 is 
fixedly mounted on the lower end of the feed 
Screw 5. The worm gear 55 meshes with a worm 
56 formed on the inner end of a rotatable shaft 

40 

45 

50 

5. The shaft 57 is journaled in bearings (not 
shown) within the casing 54 and is provided at 
its Outer end with a manually operable wheel 58. 
By adjustment of the wheel 58, the feed screw 
5f may be rotated to adjust the position of the 
slide 30 relative to the vertically movable slide 35. 
A power operated traversing mechanism is 

provided for producing a longitudinally travers 
ing or reciprocating movement of the horizontally 
movable slide 2 to traverse the truing tool. 46 
relative to the periphery of the grinding wheels 
2 and 3. In the preferred form, a fluid pressure 

traversing or reciprocating mechanism is pro 

55 

vided comprising a cylinder 60 which is formed 
within the member 15. A slidably mounted 
piston 6 is mounted within the cylinder 60 and 
is connected to one end of a piston rod 62, the 
other end of which is fastened by nuts 63 to an 

60 
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end cap 64 formed integral with or fixedly 
mounted on the end of the horizontal slide 2. 
As fluid under pressure is admitted either 
through a passage 65 into a cylinder chamber 66 
within the cylinder 60, or through a passage 67 
into a cylinder chamber 68 within the cylinder (0, 
the piston is moved longitudinally to traverse or 
reciprocate the horizontally arranged slide 2 to 
traverse the truling tool. 46 across the face of the 
grinding wheels 2 and 3. . . . . 
The admission of fluid under pressure to the 

cylinder chambers 66 and 68 is preferably con 
trolled by a control valve 69 which in the present 
case is a rotary type valve. Fluid under pressurer 
from a suitable source, such as a fluid pressure 
pump (not shown), either within the base or 
separated therefrom, passes through a pipe TO, 
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control valve 69, and through the passage into 
the cylinder chamber 68 to cause the piston f 
and the slide 2 together with the truling tool 46 
to move toward the right (Fig. 4). During the 
movement of the piston 6 toward the right (Fig. 
4), fluid within the cylinder chamber 66 exhausts 
through the passage 65 and a valve chamber 2 
and through a pipe 73 and a pipe 4 into a 
reservoir (not shown) within the base of the 
machine. A speed control valve T5 is interposed 
between the pipes 73 and 74. The valve 6 is 
preferably a balanced piston type valve which is 
supported by a bracket 76 projecting upwardly 
from the member 5. The valve. 5, in the posi 
tion illustrated in Fig. 3, allows unrestricted 
passage of fluid from pipe 73 into exhaust pipe 
74 to allow the piston 6 and the horizontal slide 
2 to move at a comparatively fast rate during 
the idle stroke of the slide. 

During the truling operation, that is during the 
time when the truing tool 46 is in Operative en 
gagement with the grinding wheels f2 and 3, it 
is desirable to reduce the traversing speed of the 
slide 2 and the truling tool 46 to a very slow 
uniform speed for the truling operation. This is 
preferably accomplished by providing a can bar 
80 which is fastened to the slide 2 by Screws 8 

Elongated slots 83 and 84 in the cam 
bar 80 serve to facilitate a longitudinal adjust 
ment of the cam 80 relative to the stem of the 
valve 75. The cam 80 is preferably so shaped 
that when the truing tool 46 engages the periph 
ery of a grinding wheel, the valve is moved for 
Ward by a spring 85 So as to maintain a foll 
lower 86 on the valve stem in operative contact 
with the cam 80. When the truling tool. 46 is 
about to engage the grinding wheel, the follower 
moves forwardly to close the valve 75 and there 
by to prevent further passage of fluid there 
through. After the valve 75 is closed, fluid under 
pressure is by-passed through a throttle or needle 
valve 87 (Fig. 4), the adjustment of which serves 
to produce the desired slow traversing movement 
Of the truling tool. . 
The can bar 80 is preferably so shaped that the 

valve 75 will be so controlled that the truling tool 
46 and its supporting slide 2 will be moved at a 
rapid rate until the truling tool engages the 
grinding wheels 2 or f3, after which a slow 
traverse will be obtained until the truing tool. 46 
passes entirely across the face thereof, after 
which a projection on the cam 80 serves again to 
Open the valve 75 to speed up the movement of 

O 

5 

30 

40 

45 

50 

the slide 2 and the truling tool. 46 during the 
idle stroke between the two wheels 
after slowing down the movement of 

d there 
slide 2 

and truling tool 46 to a truing speed as the truing 
tool. 46 engages the periphery of the second-wheel 
to true the same. By means of the valve control 
above described, the idle time of the truling op 
eration is reduced to a minimum. - 
In truling a grinding wheel, it is desirable to 
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reciprocate the truing tool across the surface of 
the wheel either one or more reciprocations for . . 
each truling operation. For many truing oper 65 
ations, a single complete reciprocation is sufficient . 
to produce the desired results. In the disclosure 
in the drawings, a mechanism has been illus 
trated for controlling the valve B so that the 
truling tool. 46 makes one complete reciprocatory 
stroke and then stops. A manually operable han 
dle or knob. 90 is fixed to the rotary part of the 
valve 69 and may be rotated in a counterclock 
wise direction (Figs. 1 and 5) until a spring actu 

75 through a. chamber 1 in the rotary part of the ated pawl 9 drops into and engages a notch 2 

70 

75 
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these concentric portions A and Care provided . 
on the cam 00, each surface being arranged to. 
position the truling tool for truing the respective 75 

2,150,091 
in a plate 9 supported by the rotary part of the 
valve 69. This movement of the valve starts the 
traversing movement of the slide 2 and the tru 
ing tool 46 toward the left (Fig. 1) to pass the 
truling tool across the faces of the wheels 2 and 
13. The traversing movement of the tool. 46 and 
slide 2 toward the left (Fig. 1) continues until an 
adjustably positioned collar or dog 94 on a rod 
95 carried by the slide 2 engages a cam surface 
96 on the spring actuated pawl 9, thereby with 
drawing the pawl 9 from engagement with the 
notch 92. A weight 97 carried at the end of a 
lever 98 operating under the influence of gravity 
rocks the valve 69 in a clockwise direction (Figs. 
1 and 5) to reverse, the position of the valve and 
thereby reverse the movement of fluid within the 
System to reverse the movement of the truing 
tool 46 and the slide 2 to traverse the same in 
the reverse direction across the peripheral faces 
of the wheels 3 and 2, respectively. When the 
piston engages the end of the cylinder in its move 
ment toward the right (Fig. 1), the truling tool 
46 stops and remains in this position, when the 
grinding operation is resumed. 

In order that the truing tool 46 may true a 
plurality of spaced grinding wheels of different 
diameters, such as a pair of spaced wheels 2 and 
3, respectively, it is desirable to provide a suit 

able control mechanism to move the slides 30 and 
35 vertically in timed relationship with the tra 
versing or reciprocating movement of the slide 
2i so that a single truling tool. 46 may be utilized 
to true both wheels, that is so that the 'diamond 
nasy pass across the periphery of the wheel 2 
&id then the sides 30 and 35 may be moved into 
a second position to true the periphery of the 
wheel i3. Due to the short space between the 
two grinding wheels and due to the difference in 
their diameters, it is not feasible to utilize a fixed 
can bar for this purpose. To overcome this diff 
City, a rotatable cam is preferably utilized 
to transmit a vertical motion to the-slides 3G and 
35, which movement is controlled by the longi. 
tudinal traversing movement of the truling tool 
46 and the horizontal slide 2 . The rotatable cam 
it is Supported on a shaft of which is supported 
of the vertical member 28 which is integral with 
the horizontal side 2 . The outer end of the 
shaft if is Supported in a bearing 2 formed 
integral with a bracket (3 which straddles the 
Side 33 and is fixedly mounted to the vertical 
nember 28. 
on the vertically movable slide 35 and is arranged 
to engage the periphery of the rotatable cam 39. 

In order to transmit the desired vertical move 
ment to the truling tool A6 and its supporting slides 
in tined relation with the traversing movement 
of the horizontal slide 2i, a rack bar 05 is fixedly 
mounted on the member 5. A gear iOS, either 
formed integral with or connected to rotate with 
tia2 cam 00, meshes with the rack fo5 and trans 
mits a rotary motion to the cam 08 as the shaft 
supporting the cam is moved longitudinally dur 
ihg the traversing movement of the slide 2 and 
the truling tool. 4S. The cam OO is provided with 
portions A and C (Fig. 7) which are concentric 
with its axis of rotation so that when the diamond 
Ortruing tool 46 is in engagement with the wheels, 
the vertical slides 35 and 30 will be held station 
ary so as to permit the truing tool 46 to move in 
a straight-line path to produce a true cylindrical 
Surface on the periphery of the wheels. Two of 

A follower 03 is fixedly mounted: 

to produce the desired for 3. 

3 

surfaces of the two wheels. The rise B and fall 
D of the cam 00, (Fig. 7) between the two con 
centric surfaces serves to carry the truling tool 
46 from one position to the other and, due to the 
fact that a rotary movement of the cam f is 
speeded up during the idle stroke of the slide 2 
and tring tool 46 between the wheels 2 and 8. 
there is no difficulty experienced in raising the 
'slide abruptly from one diameter to true a wheel 
of a larger diameter, or vice versa. . . In truling a plurality of grinding wheels, such 
as wheels f2 and 3, each having a true cylindri 
cal surface to be trued, it is desirable that the 
contour or shape of the cam foo be such that 
the operative cutting point of the truling tool 46 
be moved in the same path when traversed in 
each direction. In order to avoid the possibility 
of lost motion in the slides or parts affecting the 
positioning of the truling tool 46, it is desirable 
that the cam 00 be so designed (Fig. 8) that the 
slides 30 and 35 always move downwardly into a 
definite locating position when the concentric 
portions of the cams rotate into engagement with 
the follower, thereby accurately locating the dia 
mond or truling too. 46 in the same identical po 
sition on each pass of the tring tool. To accom 
plish this result, it is desiraie to if the truing 
tool supporting sides 3 a.2d 35 so that the tool 
46 is raised sightly above the path of travel 
across the large diarieter wheel. As illustrated 
in Fig. 8, 2, high goint is is provided at each end 
of the coincaiti'ite particia C of the can O, so 
that yhen the diarizd of titling too. 6 ap 
proaches the p3sition for Illing the larger diam 
eter wheel 2, the traging too. 36 and sides 3 
arid 35 axe raised slightly above its truling gosi 
tic: 32d then allowed to dio; into the concern 
tgic gation C. Rise tigiiig tool 3 is thereby 
moved into fina signe ideratical gosition as it en 
gages the wheel in its path of Gyerneat in 
either direction, titls insuring a gracises trusing 
of the wheel face sigher the tilting tog: S is Yoyed 
in either tilection. Siriary, ai, the end of the 
travel of the diamond toward the left (Sigs. i. 
and 9), the diamond is raised to a position slightly 
above he path of travei across th& Ygiee 33 so 
that when the traversing movement of the side 
2 and the truling tool. 3 is started is iiia reyerse 
director, he truling too 38 and She sides 3 aid 
33 are iowered to brigag the tiring too into posi 
tion for truing the wheel i3 as it passes in a di 
rection toward the rigiat (3ig, ). 

if desired, the truling apparai;23S 3ray be uti 
lized for truling a, predetermined form or con 
tour on a singie grinding Wiea (Fig. 3). In 
such a case, the truirag tool 35 is traversed across 
the periphera face of a gri ding wheel 5 in 
the manner above descried. The earn a (Fig. 
7) is Sotated y an ira tired relation with the 
traversing noverinent of tie side 2 to cause 
a vertical movement of aa truling too: 45 to 
Ward or froii the operative face of the grinding 
wheel 5 to produce a predetermined contour 
thereon. A predetermined forgia or contour may 
be produced on the periphery of a single grind 
ing wheel by providing a 23: 38 which is shaped 
preferably mounted SC that it inay be readily re 
moved and replaced. With a, car of a different 
shape when it is desired to true a grinding wheel 
or grinding wheels to a different shape or size. 

if desired, the truing apparatus may be uti 

s 

30 

35 

: 

55 

85 

he cam 00 is 

70 

lized for truing a single grinding wheel to a 
predetermined cylindrical surface without the 
use of the cam 00 and the follower O4. The 5 
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slides 30 and 35 are raised a sufficient distance 
to move the follower 04 out of engagement with 
the cam 00, and the slide 35 is then locked in 
adjusted position by clamping screws 08 and 
109 which pass through elongated slots for and 
lf in the vertically extending member 28 and 

are screw threaded into lugs 2 and 8 which 
project from the sides of the slide 35, thus lock 
ing the vertical slide so that the truling-tool 
may be traversed by means of the piston and 
cylinder mechanism above described. The tru 
ing tool may be adjusted relatively toward and 
from the wheel to be trued by rotation of the 
feed wheel 58 which slides through the rotatable 
screw 5? and the nut 52 to adjust the position. 
of the Slide 30 relative to the slide 35. 
The operation of this truling apparatus will 

be readily apparent from the foregoing disclosure. 
Assuming the cam 00 is mounted in place on 
the shaft of, and the truing tool is adjusted 
into its proper position, the manually operable 
wheel 58 is rotated to cause a downward nove 
ment of the slide 30, relative to the slide 35 to 
position the truling tool 46 for a truling opera 
tion. The knob 90 is then turned in a counter 
clockwise direction (Figs. 1 and 3) which serves 
to move the arm 98 and weight 97 in a counter. 
clockwise direction (Figs. 1 and 3) so as to posi 
tion the rotary part of the valve 69 in the po 
sition illustrated in Fig. 4. In this position of 
the parts, the pawl 9 drops into the notch 92 
and holds the valve 69 in this position while the 

35 

truing tool 46 traverses from a right-hand po 
sition 46a, as shown in dotted lines in Fig. 1, 
toward the left into full line position 46. As 
the truing tool approaches the full line position 
(Fig. 1), a collar or dog 94 engages the cam 96 
to rock the pawl 9 out of engagement with the 

40 
notch 92, and the influence of gravity on the 
weight 97 and the arm 90 serves to reverse the 

... position of the valve 69 to reverse the flow of 

45. 

fluid within the fluid pressure system so as to 
traverse the truing tool 46 toward the right 
(Fig. 1). The movement of the truling tool to 
ward the right continues until the piston 6 
engages the end of the cylinder 60 and the 
mechanism then stops in this position. A sec 
Ond reciprocation of the truling tool may be had, 
if desired, by again turning the knob 90 to shift 

50 
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the yalve and start a second reciprocation. By 
adjusting the wheel 58, the desired amount may 
be trued from the periphery of the wheel. 

It will thus be seen that there has been pro 
vided by this invention apparatus in which the 
various objects hereinabove set forth together 
with many thoroughly practical advantages are: 
Successfully achieved. As many possible em 

... bodiments may be made of the above invention 
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and as many changes might be made in the emi 
bodiment above set forth, it is to be understood 
that all matter hereinbefore set forth or shown 
in the accompanying drawings is to be inter 
preted as illustrative and not in a limiting sense. 

I claim: . 
1. In a grinding wheel truling apparatus, a 

truing tool, a longitudinally traversable truthg 
tool holder, means to traverse said holder and truling tool across the peripheral face of a grind 
ing wheel, and means including a rotatable 
can and follower which are actuated by and in 
timed relation with the traversing movement of 
said holder and tool to move the tool toward 
and from the periphery of the grinding wheel to 
true a predetermined shape thereon. 

as 2. In a grinding wheel truing apparatus, 

truling tool, a longitudinally traversable truling 
tool holder, means to traverse said holder and 
truling tool across the peripheral face of a grind 
ing wheel, means including a rotatable cam and 
a follower which are traversable with said holder 5 
and tool, and means actuated by and in timed ... 
relation with the traversing movement of said 
holder-and-tool to rotate said cam to move 
the tool toward and from the periphery of the 
grinding wheel to true a predetermined shape 10 
thereon. 

3. In a grinding wheel truling apparatus, a 
truling tool, a longitudinally traversable truling 
tool holder, means to traverse said holder and 
truling tool across the peripheral faces of a plu- 15 
rality of grinding wheels of different diameters, 
means including a rotatable cam and a follower 
which are traverSable With said holder to move 
said tool transversely toward and from the pe 
ripheries of said grinding wheels, and means 20 
actuated by and in timed relation with the lon 
gitudinal movement of said tool to rotate said 
cam successively to position' the tool for truling 
wheels of different diameters during its continu 
ous traversing movement thereacroSS. 25 

4. In a grinding wheel truling apparatus, a 
truing tool, a longitudinally traversable truling 
tool holder, means to traverse said, holder and 
truling tool across the peripheral faces of a 
plurality of grinding wheels of different diam- 30 
eters, means including a rotatable can and a 
follower to move said tool transversely toward 
and from the peripheries of the grinding wheels, 
and means including a rack and gear mecha 
nism actuated in timed relation with the lon- 35 
gitudinal movement of said tool to rotate said 
cam and follower successively to position the 
tool for truing the grinding wheels of different 
diameters. - 

5. In a grinding wheeltruing apparatus, a tru- 40 
ing tool, a truling tool holder, a vertically movable 
slide therefor, a horizontal longitudinally moval 
ble slide which supports said vertical slide, means 
to reciprocate said horizontal slide So as to traV 
erse the truling tool successively across the pe 
ripheral faces of a plurality of spaced grinding 
wheels of different diameters, means including 
a rotatable cam On said horizontal slide and a 
follower on said vertical slide to move said slide 
vertically to position the truing tool in operative so 
relation with successive grinding wheels, a gear 
to rotate said cam and means including a station 
ary rack to rotate said gear and cam by and in . . . . 
timed relation with the movement of said hori 
zoztal slide... is - 

6. In a grinding wheel truing apparatus, a tru 
ing tool, a truling tool holder, means to adjust the 
holder and tool relative to the vertical slide, a 
vertically movable slide therefor, a horizontal 
longitudinally movable slide which supports said 60 
vertical slide, means to reciprocate said horizontal 
side so as to traverse the truling tool Successively 

55 

across the peripheral faces of a plurality of spaced 
grinding wheels of different diameters, means in 
cluding a rotatable cam and a follower to move 6s 
said slide vertically to position the truling tool in 
operative relation with successive grinding 
wheels, and means including a rack and gear 
mechanism to rotate said can by and in timed 
son with the movement of said horizontal 70 e. 

7. In a grinding wheel truing apparatus, a tru 
ing, tool, a vertically movable slide therefor, a 
horizontal longituidinally movable slide which 
supports saidvertical slide, a fluid pressure mech- as 
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anism including a piston and cylinder operatively 
connected to reciprocate the horizontal slide so 
as to traverse the truling tool successively across 
the peripheral faces of a plurality of spaced 
grinding wheels of different diameters, means in 
cluding a rotatable cam and a follower one of 
which is on the horizontal, and the other of which 
is on the Vertical slide to move said slide Verti 
cally to position the truing tool in operative 
relation with Successive, grinding wheels, and 
means including a rack and gear mechanism 
which are actuated by the horizontal slide to 
rotate Said cam. 

8. In a grinding wheel truling apparatus, a tru 
ing tool, a vertically movable slide therefor, a 
horizontal longitudinally movable slide which 
supports said vertical slide, a fluid pressure mech 
anism including a piston and cylinder opera 
tively connected to reciprocate the horizontal 
slide so as to traverse. the truing tool successively 
across the peripheral faces of a plurality of spaced 
grinding wheels of different diameters, means 
including a rotatable cam and a follower to move 
said slide vertically to position the truling tool in 
operative relation with Successive grinding 
wheels, means including a rack and gear mech 
anism which are actuated by the horizontal slide. 
to rotate said cam, and a control valve mecha 
nism for said fluid pressure mechanism to trav 
erse the truling tool slowly when in engagement 
with the wheels and rapidly when out of engage 
ment thereWith. 
9. In a grinding wheel truing apparatus, a tru 

ing tool, a truing tool holder, means to adjust the 
position of said holder and tool relative to said 
vertical slide, a vertically movable slide therefor, 
a horizontal longitudinally movable slide which 
supports said vertical slide, means including a 
piston and cylinder to reciprocate Said horizontal 
slide so as to traverse the truing tool successively 
across the peripheral faces of a plurality of spaced 
grinding wheels of different diameters, means 
including a rotatable cam and a follower to move 
said vertical slide and position the truing tool 
Successively in operative position with successive 
grinding wheels, means including a rack and gear 
operatively connected to rotate said cam when 
the horizontal slide is traversed, a reversing valve 
to control the admission of fluid to either end of 
said cylinder, and a speed control valve mecha 
nism including a cam actuated valve and a by 
pass valve associated therewith which are ar 
ranged to cause a rapid movement of said slide 
and-tool when the tool is out of contact with the 
grinding wheels and to cause a slow uniform 
movement thereof when the tool is traversing 
across the faces of the grinding wheels. . . 

10. In a grinding wheeltruing apparatus, a tru 
ing tool, a truling tool holder, a vertically movable 
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slide therefor, means to adjust the position of 
said holder and tool relative to said vertical side, 
a horizontal longitudinally movable slide which 
supports said vertical slide, means including a 
piston and cylinder to reciprocate said horizontal 
slide so as to traverse the truling tool successively 
across the peripheral faces of a plurality of 
spaced grinding wheels of different diameters, 
means including a rotatable cam and a follower, 
to move said vertical slide and position the truirhg 
tool successively in operative position, with suc 
cessive griniding wheels, means incl a rack 
and gear operatively connected to rotate said cam 
when the horizontal slide is traversed, a reversing 

5 
valve to control the admission of fluid to either 
end of said cylinder, a speed control valve to con 
trol the speed of movement of said tool, and a 
cam arranged to actuate said speed control valve 
So as to cause a rapid movement of Said slide and 
tool When the tool is Out of contact With the 
grinding wheels and to cause a slow uniform 
movement thereof when the tool is traversing 
across the face of the grinding Wheels. 

- 11. In a grinding wheel truling apparatus, a 
frame, a member adjustably mounted thereon, a 
longitudinally movable slide on said member, a 
vertically movable slide supported on said longi 
tudinally movable slide, a truling tool holder on 
Said vertical slide, manual means to adjust said 
holder vertically relative to said vertical slide, a 
truling tool thereon, means including a piston and 
cylinder to reciprocate said first slide longitudi 
nally to traverse the truing tool across the pe 
ripheral faces of a plurality of spaced grinding 
wheels of different diameters, means including a 
rotatable cam and a follower to move said verti 
cal slide, and means including a rack and gear 
mechanism which are actuated in timed relation. 
With the longitudinal movement of the first slide 
to rotate said cam and shift the position of th 
vertical slide and truling tool. . 

12. In a grinding wheel truing apparatus, a 
frame, a longitudinally movable slide on said 
frame, a vertically movable side on said hori 
Zontally movable slide, a truing tool holder on 
Said vertical slide, a truing tool thereon, manual 
means to adjust said holder vertically relative to 
Said vertical slide, means to reciprocate said first 
slide to traverse the truing tool across the periph 
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eral faces of a plurality of spaced grinding wheels 
of different diameters, a rotatable cam on said 
horizontal slide, a follower on the vertical slide, 
a gear to rotate said cam, and a rack bar on said 
frame to rotate said gear and cam when the hori 
Zontal slide is traversed. . . . . 

13. In a grinding wheel truing apparatus, a 
truling tool, a truing tool holder therefor, means 
including a piston and cylinder to traverse said 
truing tool across the face of a plurality of spaced 
grinding wheels of different diameters, means 
actuated in timed relation with the traversing 
movement of said tool to move the tool trans 
Versely relative to said wheels successively to posi 
tion the tool for truling the grinding wheels of 
different diameters, a fluid pressure control valve, 
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a Weight normally to hold said valve in one posi. 
tion, manually operable means to move said valve 
to start the traversing movement of said holder, a 
latch to hold said valve in a traversing position, 
& Speed control valve in said system, a carn to 
actuate said valve which is arranged to open said 
valve during the idle stroke of the truing tool as 
it approaches the operative.faces of the grinding 
wheels and between grinding wheels and is ar 
ranged to close said valve while the truing tool 
is in operative contact with the grinding wheels, 
and an adjustable by-pass valve rendered effec 
tive when the throttle valve is closed to produce 
a slow uniform traversing movement of the tiru 
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ing tool across the faces of the grinding wheels, 
and an adjustable dog which is movable longitu 
dinally with said truling tool holder to trip said 
latch after the holder has traversed to a prede 
termined extent in one direction to release said 
weight and thereby shift the control valve to 
reverse the movement of said truling tool. 
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