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1. 
This invention relates to grinding machines, 

and more particularly to a grinding wheel truling 
apparatus for generating a predetermined form 
on the operative face of the grinding wheel. 
One object of the invention is to provide a sim 

ple and thoroughly practical formed wheel truling 
apparatus. Another object of the invention is to 
provide an improved grinding wheel forming ap 
paratus which permits producing irregular curved 
faces and shapes upon the operative face of a 
grinding wheel while maintaining the truling tool 
or diamond in a substantially predetermined an 
gular relation with the surface being trued. 
A further object of the invention is to provide 

a radial type truling apparatus adapted for pro 
ducing an irregular form on the operative face 
of the grinding wheel, in which a cam mecha 
nism is provided to control the movement of the 
diamond to generate a predetermined form on 
the wheel and in which the axis of the diamond is 
at all times maintained in a position at right 
angles to a tangent plane passing through the 
point of contact between the diamond and the 
grinding wheel. 
Another object of the invention is to provide 

a radial type truling apparatus with a slidably 
mounted diamond which is in turn pivotally 
mounted and in which the sliding and pivotal 
movement of the diamond is accurately and pre 
cisely controlled by means of a cam and follower 
mechanism. Other objects will be in part obvi 
Ous or in part pointed out hereinafter. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, 
and arrangement 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 vertical sectional view, taken ap 
proximately on the line -l of Fig. 2, through 
the improved truing apparatus; 

Fig. 2 is a front elevation of the truling appa 
ratus as shown in Fig. ; 

Fig. 3 is a horizontal sectional view, taken ap 
proximately on the line 3-3 of Fig. 1, showing 
the guide for the radial frame of the truing ag 
paratus; 

Fig. 4 is a horizontal sectional view, taken ap 
proximately on the line 4-A of Fig. 2, showing 
the cam and follower mechanism for control 
ling the transverse and swinging movements of 
the truling tool; 
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Fig. 5 is a vertical Sectional View, taken approx 

imately on the line 5-5 of Fig. 4 through the 
cams which control the transverse and SWinging 
in ovements of the truling tool; 

Fig. 6 is a fragmentary sectional view, taken 
approximately on the line 6-5 of Fig. 1, showing 
the roller guides for the truling tool slide; 

Fig. 7 is a fragmentary sectional view, taken 
approximately on the line 7- of Fig. 1, showing 
the roller support for the truling tool slide; 

Fig. 8 is a fragmentary elevation showing the 
adjustable eccentric mount for One of the guiding 
rollers shown in Fig. 6; 

Fig. 9 is a similar fragmentary elevation ShoW 
ing the adjustable eccentric mounting for one of 
the Supporting rollers for the truling tool side 
shown in Fig. 7; 

Fig. 10 is a perspective view of a gauge block 
for use in setting the truling tool relative to the 
pivot axis of the radial truling frame; and 

Fig 11 is a fragmentary sectional view through 
a portion of the truling apparatus showing the 
gauge block in position for adjusting the posi 
tion of the truling tool. 
A grinding wheel truling apparatus has been 

illustrated in the drawings which is of the foot 
Stock type, that is, Supported on a footstock 3 of 
a grinding machine. 
A bracket is fixedly supported on the foot 

Stock by means of screws 2. The bracket 
is provided with a pair of spaced downwardly ex 
tending arms a, and b, the lower ends of 
which are formed integral with a hollow boss 3 
which serves as a support for a pivotally mounted 
frame 4. A pair of anti-friction bearings 5 and 
is are provided within the boss 3 and serves as 
rotatable supports for a shaft it which is fixedly 
mounted relative to the lower end of the swing 
ing frame. 4. 

In order to guide and steady the upper portion 
of the frame 4, an arcuate shoe i3 is fixedly 
mounted On the frame f4 and is arranged to slide 
in engagement with an internal cylindrical sur 
face S. Which is formed on a bracket 2 Which is 
in turn formed integrally with or fixedly mounted 
On the footstock 9. In order to limit the extent 
Of the Swinging movement of the frame 4, a pair 
Of adjustably mounted stop screws 2 and 22 are 
provided on the bracket 2) so that the frame 4 
is swung to true a predetermined operative face 
of a grinding wheel 23. The upper end of the 
SWinging frame 4 is provided with a manually 
Operable handle 24 to facilitate movement of said 
frame for a truling operation. 
A slidably mounted plunger 25 is provided with 
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a frusto-conically shaped end portion 26 which 
is arranged to engage a notch 27 formed in the 
frame A. If it is desired to true a straight cylin 
dirical face on a grinding wheel, the plunger 25 
may be moved toward the right (Fig. 1) so that 
the frusto-conical end portion 26 engages the 
notch 2 in the frame 4 so as to lock the frare 

to maintain the truling tool in a fixed position. 
to true a cylindrical face on the work piece. 
In truing a grinding wheel, due to the shape 

of the diamond or truling tool, it is desirable to 
maintain the diamond in a predetermined posi 
tion as it is moved across the operative face of 
the wheel so that the same portion of the dia 
mond contacts with the face of the wheel during 
the entire truling operation. In truling an ir 
regularly shaped face on a grinding wheel, Such 
as that shown in Fig. 3, it is desirable that the 
truling apparatus be so arranged that as the frame 
4 is swung to traverse the truing tool across 
the face of the Wheel, a controlled transverse 
movement of the truling tool will be obtained and 
at the same time the axis of the truing tool will 
be SWung so that it bears a definite relationship 
with the portion of the wheel being trued, name 
ly, so that the axis of the truing tool will at all 
times be substantially normal to a tangent plane 
passing through the point of tangency between 
the truling tool and the grinding Wheel. To a C 
complish this result, the frame 4 is provided 
With a transversely movable slide 3. The slide 
30 is provided with an upwardly extending arm 
3 which supports a diamond or truing tool 32 
adjacent to its upper end. 
The slide 30 is preferably supported by anti 

friction bearings which are arranged in two 
Spaced Sets of three each. The forward end of 
the slide is supported by rollers 33, 34 and 35. 
The rear or left-hand end of the slide 30 is sup 
ported by rollers 36, 37 and 38. The rollers 33 to 
38 inclusive are rotatably supported on studs 
Which are Supported in a housing 39. One roller 
of each set is provided with an eccentric adjust 
ment whereby the desired sliding relationship 
may be maintained so that the slide 30 will move 
freely. Within the housing 39 while supported by 
anti-friction mounted rollers 30 to 38 inclusive. 
As illustrated in Fig. 6, the roller 34 of the for 
Ward Set is supported by a stud 40 which is pro 
Vided With an eccentric portion 4. The eccentric 
portion 4 Supports the anti-friction roller 34. 
By means of a rotary adjustment of the stud 40, 
the position of the roller 34 may be adjusted 
relative to the housing 39. The enlarged head 
42 of the stud 40 is provided with a slot to facil 
itate such adjustment and a clamping nut 43 is 
provided On the other end of the stud to facili 
tate locking the stud in adjusted position. 

Similarly, the roller 36 of the second set of 
Supporting rollers is supported by a stud 44. The 
Stud 44 is provided with an eccentric portion 45. 
The enlarged head 46 of the stud 44 is slotted 
to facilitate a rotary adjustment of the eccentric 
portion 45 so as to position the axis of the roller 
36 in the desired position. A clamping nut 47 is 
provided for locking the stud 44 in the desired 
adjusted position. 
The bearing surfaces of the slide 30 are pref 

erably cylindrical in shape. It is, therefore, de 
sirable to provide suitable means for holding the 
slide against rotary motion so that the truing 
tool 32 may be maintained in a fixed position dur 
ing a truling operation. In order to hold the slide 
30 against rotation, a guide portion 48 is provided 
by milling out portions of the slide 30 so as to 
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4. 
form a pair of parallel integral guiding faces 
which are engaged by a pair of spaced anti-fric 
tion mounted rollers 49 and 50 supported by the 
housing 39. The roller 50 is supported by a stud 
5 which is provided with an eccentric portion 52. 
The eccentric portion 52 serves as a Support for 
the roller 50. By a rotary adjustment of the 
stud 5, the position of the roller 50 may be ad 
justed as desired so as to take up lost notion 
between the rollers 49 and 59 and the guiding 
faces formed on the guiding member 8. The 
right-hand end of the stud 5 (Fig. 6) is provided 
with a threaded portion 53 having a nut 33 by 
means of Which the stud 5 may be locked in an 
adjusted position. 
A compression Spring 55 is provided for nor 

mally urging the slide 30 in a right-hand direc 
tion (Fig. 1). One end of the Spring bears against 
an end cap 56 which is fixedly mounted on the 
end of the housing 39. The other end of the 
spring 56 is located within an aperture 57 formed 
in the left-hand end of the slide 30 (Fig. 1). 
In order to maintain the axis of the truing tool 

32 in the desired relationship with the face of the 
grinding Wheel 23 being trued, it is desirable to 
provide a pivotal Support for the housing 39 so 
that the axis of the truling tool 32 may be readily 
swung during the traverse of the truling tool 
across the face of the grinding Wheel. The frame 
4 is provided with a pair of pivot ScreWS 58 and 
59 which are provided with conical bearing sur 
faces. The conical bearing Surfaces of the ScreWS 
58 and 59 engage conical bearing surfaces 60 and 
6 formed in the housing 39. It will be readily 
apparent from the foregoing discloSure that the 
slide 30 is free to slide in a transverse direction, 
being Supported by the three Sets of anti-friction 
rollers above described, and the housing 39 which 
supports the slide 30 is arranged to Swing about 
a vertical axis So as to maintain the axis of the 
diamond or truling tool 32 in the desired relation 
ship with the face of the grinding wheel 23 as it 
is traversed a CrOSS the same. 

In order to impart the desired transverse and 
SWinging movement to the truling tool 32 so as 
to generate a predetermined form on tie gird 
ing wheel, a cam mechanism is provided. Thg 
slide 30 is provided with a downwardly extending 
block 62 which serves as a support for a pair 
of Spaced adjustable staggered followe's 63 and 
64. The adjusting Screws 63a and 6&a are pro 
Wided to facilitate adjustment of the followers 
63 and 64, respectively, relative to the block 2. 
The follower 63 is arranged to engage a can face 
65 and the follower 64 is arranged to engage a 
can face 66. These two cams are arranged one 
above the other. The shape of the cam faces 65 
and 65 is such that when the fraine 4 is swung 
in an arcuate path to traverse the tiuing tool 
32 across the operative face of the grinding wheel 
23, the followers 63 and 6A simultaneously en 
gaging the cam faces 65 and 56, respectively, will 
in part a predetermined transverse movement to 
the slide 30 and also a predetermined swinging 
movement to the housing 39 so that the desired 
and predetermined form will be produced on the 
face of the grinding wheel 23. The SWinging 
noVement of the housing 39 is so controllied that 
the axis of the truling tool or diamond 32 is at all 
times Substantially at right angles to a tangent 
plane passing through the point of contact be 
tween the truing tool 32 and the grinding wheel 
23. 

In truling a shape on the periphery of a grind 
ing wheel 23 such as that shown in Fig. 3, the 
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truling tool 32 trues not only the peripheral face 
of the Wheel but also the divergent angular faces, 
the radii connecting these two faces, and also a 
portion of each side face of the grinding wheel 
23. In order that the side faces may be trued, 
after the wheel has worn away, it is desirable to 
provide an adjustment so that when the truling 
tool frame 4 is in its extreme end positions, 
namely, fa, or fib, the diamond may true the 
desired amount off the side face of the wheel. It 
is desirable to provide an adjustment for the 
carins so that as the diamond is swung into its 
extreme end positions, it may be advanced to 
true the side faces of the grinding wheel. As 
illustrated in Fig. 5, each of the cams 65 and 6 
is preferably formed in two parts. The cam 55 
has an Overlapping center portion comprising a 
projection 65a on one half of the cann and a pro 
jection 65b on the other portion of the cam. 
Similarly, the cam 66 is provided with overlapping 
or telescoping portions S60, and 66b. In order to 
eXpand or contract the portions of the cann, a 
nut and Screw mechanism is provided compris 
ing an adjusting screw . The right-hand end 
of the screw is rotatably supported against end 
Wise movement in an end cap . 
An adjusting knob 72 is mounted on the right 

hand end of the screw 70. The screw 3 is pro 
vided with a pair. of spaced threaded portions 
i3 and 4 One of which is formed with a right 
hand thread and the other. With a left-hard 
thread. The threaded portions of the screw 
are screw threaded into apertures 5 and 76 
formed in dovetailed slides 7 and 8, respec 
tively. The slide serves as a support for the 
left-hand portions of the cams 65 and 66 (Fig. 5) 
and the slide 8 serves as a support for the right 
hand portions of the cams 65 and SS (Fig. 5). It 
Will be readily apparent from the foregoing dis 
closure that a contracting or expanding adjust 
ment may be obtained for adjusting the end posi 
tions of the truling tool by means of a rotary ad 
justment of the knob 72 so that the side faces of 
the grinding wheel may be trued to the desired 
extent as they wear away. 

It is desirable that the diamond or truing tool 
32 be precisely located relative to the pivotal axis 
of the frame 4 to facilitate setting up the ma 
Chine and also to compensate for wear on the dia 
Inond or truing tool 32. A gauge block 80 is pro 
vided (Figs. 1, 10 and 11) which is arranged to 
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been positioned on the truling apparatus and the 
desired adjustments have been previously made; 
the gauge block 80 is positioned as above de 
scribed initially to locate the diamond 32 in the 
desired position relative to the pivotal axis of the 
frame 4. After this has been accomplished, 
the grinding wheel may be advanced by an 
amount equal to that required for the truing op 
eration, after which the plunger 25 is withdrawn 
and, by means of the manually operable knob 24, 
the frame 4 may be swung in an arcuate path 
as determined by the end stops 2 and 22. Dur 
ing this Swinging movement of the frame 4, 
the truing tool will be moved transversely and 
also the axis of the truling tool will be swung 
about the axis of the pivot studs 58 and 59 so as to 
generate or true the predetermined contour. On 
the peripheral face of the wheel while maintain 
ing the axis of the diamond or truing tool in a 
position substantially normal to a plane of tan 
gency passing through the point of contact of 
the cutting tool and the grinding wheel. 

It will thus be seen that there has been pro 
Vided by this invention apparatus in which the 
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be placed in position against a locating surface 
8 formed on the frame 4. When the gauge 
block 8 is positioned as shown in broken lines 
8a (Fig. 1), the diamond or truling tool 32 may 
be adjusted toward or from the Wheel axis until 
the diamond or truling tool bears against the 
gauge surface 82, thus locating it in a predeter 
mined position relative to the axis of the frame 
44. When the truing tool 32 has been adjusted 
to the desired position, it may be clamped in 
position by a clamping screw 83 which is screw 
threaded into the upper portion of the bracket 3 . 
The dra Wings illustrate the improved truing 

apparatus as mounted or supported on a grind 
ing machine footstock. If desired, the truing ap 
paratus may be arranged so that it may be readily 
clamped on the work table in the conventional 
aher, 
The Operation of this improved truing appa 

ratus Will be readily apparent from the foregoing 
disclosure. A pair of cams 65 and 66 must be 
designed for each shape to be trued. These cam 
parts may be readily interchanged on their sup 
porting slides. Assuming the desired cams have 
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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 
and as many changes might be made in the en 
bodiment 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. 

claim: 
1. A truing apparatus for a grinding machine 

having a base, a pivotally mounted frame On Said 
base which is arranged to Swing in a circular 
path, a pivotally mounted housing on said frame, 
a truling tool slide slidably Supported on said hous 
ing, a truling tool fixedly mounted on said slide, 
and means including a can and follower mech 
anism to move said slide transversely relative 
to said housing and frame and to swing said hous 
ing relative to said frame as the frame is swung 
about its pivot to cause the truling tool to true 
a predetermined shape on the grinding wheel 
While maintaining the axis of the truing tool in 
a predetermined relationship with the face being 
trued. 

2. A truling apparatus for a grinding machine 
having a base, a pivotally mounted frame on said 
base Which is arranged to swing in a circular 
path, a pivotal bearing for the lower end of said 
frame, means including a circular slide surface 
to guide the upper end of Said frame, a pivotally 
mounted housing on said frame, a truling tool 
slide slidably supported within said housing, a 
truing tool fixedly mounted on said slide, and 
means including a can and a follower to move 
Said Slide transversely relative to said housing 
and frame and to swing said housing relative to 
Said frame as the frame is swung about its pivot 
to Cause the truling tool to true a predetermined 
Shape. On the grinding wheel while maintaining 
the axis of the truing tool in a predetermined 
relationship with the face being trued. 

3. A truling apparatus for grinding machines 
having a base, a pivotally mounted frame which 
is arranged to swing in a circular path, means 
including a pair of adjustable stops to limit the 
Swinging movement of said frame, a pivotally 
mounted housing on said frame, a truing tool slide 
slidably Supported within said housing, a truling 
tool fixedly mounted on said slide, and means 
including a cam and follower to move said slide 
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transversely relative to said housing and frame 
and Simultaneously to SWing Said housing rela 
tive to said frame as the frame is SWung about 
its pivot to cause the truling tool to true a pre 
determined shape on the grinding Wheel While 
SWinging the axis of the truling tool So as to main 
tain it in a predetermined relationship with the 
face being trued. 

4. A truling apparatus for grinding machines 
having a base, a pivotally mounted frame which 
is arranged to SWing in a circular path, a pivot 
ally mounted housing on said frame, a truling 
tool slide slidably supported within said housing, 
a truling tool fixedly mounted on said slide, a pair 
of Spaced staggered followers adjustably Sup 
ported on said slide, means independently to ad 
just said followe's relative to said Slide, and a 
pair of Cans, Said followerS and cans being ar 
ranged to move Said Slide transversely relative 
to the housing and frame and Simultaneously to 
SWing Said housing as the frane is SWing about 
its pivot to cause the truing tool to true a pre 
determined shape on the grinding Wheel While 
maintaining the axis of the truling tool in a pre 
determined relationship With the face being trued. 

5. A truling apparatus for a grinding machine 
having a base, a pivotally mounted frame which 
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is arranged to SWing in a circular path, a pivot 
ally mounted housing on said frame, a truing 
tool slide slidably supported on said housing, a 
truling tool fixedly mounted on Said Slide, a de 
pending block On Said slide, a pair of Spaced Stag 
gered followers adjustably mounted. On Said block, 
means independently to adjust said followers rel 
ative to Said block, a pair of cams arranged One 
above the other, yieldable means between said 
Slide and Said housing normally to maintain Said 
followers in Operative engagement with Said cams 
respectively, said cams being shaped and arranged 
to impart a controlled transverse movement to 
Said Slide and said truling tool to true a prede 
termined Shape On Said grinding Wheel and also 
to impart a controlled SWinging movement to said 
housing So as to maintain the axis of the truling 
tool in a predetermined relationship With the face 
being trued. 

6. In a truing apparatus for a grinding machine 
as claimed in claim 5, the combination. With the 
parts and features therein Specified, said pair of 
cans each being formed With Overlapping parts, 
and means including a nut and Screw adjusting 
mechanism to facilitate adjustment of Said can 
parts to Ward and from each other. 
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