
Nov. 23, 1943. C. G. FLYGARE ET AL 2,335,207 
W GRINDING WHEEL TRUING APPARATUS 

Filed May 5, 1942 3. Sheets-Sheet li 

NNS NSNNNNNNN, 

NNS N 

l 

o - 

Alaya/ A.A. Z. Ya'a 7A7a 
aafezy 7./7, 7/Azwz/e 

"alar-Au), eason. 
w (towo 

-ar 

  

  



Nov. 23, 1943. c. G. FLYGARE ET AL 2,335,207 
GRINDING WHEEL TRUING APPARATUS 

Filled May 5, 1942 3. Sheets-Sheet 2 

is " NNN NZZZZYe2SGGE affins N14S32.2%f 2 r a? N 36 IHR (S55 “N 22R w N N 6NetSSXz2ZEN. 
L S.Šlëi) 2 83 ge 3%N NZSo YSS72. 

Al Ayaz A.A. Z. YAA7 at a 

A ava ?y Az-z-Azaza 33 
lanaraweahan, 

  

  

    

  

  



Nov. 23, 1943. C. G. FLYGARE ETAL 2,335,207 
GRINDING WHEEL TRUING APPARATUS 

Filed May 5, 1942 3 Sheets-Sheet 5 

l 

H 

& Wa 2 55. N7 ZRS7 ZN N% ZSZ ZN-s7 N. N.E. Sis { 
W 

Y MNA 46 

vuor-toto 
Al Azawa A.A. Z. Ya'ayat a 
Aaaay 7 May/AA M2/a 

  

  

  

  

  

  

  

  

  



Patented Nov. 23, 1943 2,335,207 

UNITED STATES PATENT OFFICE 
GRINDING whEELTRUING APPARATUS 

Carl G. Flygare and Fred T. MacKenzie, Worces 
ter, Mass, assignors to Norton Company, 

... . Worcester, Mass, a corporation of Massachu setts 

Application May 5, 1942, serial No. 441,802 
. 6 Claims. (C.125-11) : 

This invention relates to grinding machines, 
and more particularly to a truling apparatus for 
truling the operative face of a grinding wheel. 
One object of the invention is to provides a simple and thoroughly practical grinding wheel 

truling apparatus which is arranged for truling 
either a true cylindrical, tapered or formed face 
on a grinding wheel. Another object of the in 
vention is to provide a truing apparatus having 
a freely-movable roller-supported slide for sup 
porting the truing tool. Another object of the 
invention is to provide a truling apparatus with 
a cylindrically shaped truling tool slide having a 
forming bar which passes thorugh an elongated 
slot in said slide and an adjustable follower 
axially located within the slide so that the thrust 
of the follower relative to the slide is in an axial 
direction, thereby preventing cramping of the 
slide during a truling operation. 
Another object of the invention is to provide a 

longitudinally and transversely movable truing 
tool slide. Another object of the invention is to provide a truling apparatus having a longitudi 
nally movable slide and a transversely movable 
truling tool slide thereon and a forming bar and 
a follower arranged so that the thrust of the 
latter is in an axial direction relative to the tru 
ing tool slide. A further object of the invention 
is to provide a truling apparatus which may be 
adjustably swivelled to facilitate the truling of a 
tapered face 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 right-hand end elevation of a frag 
ment of a cylindrical grinding machine, showing 
the improved grinding wheel truing apparatus; 

Fig. 2 is a plan view of the truing apparatus; 
Fig. 3 is a rear elevation of the truing appa 

ratus as shown in Figs. 1 and 2; 
Fig. 4 is a cross sectional view, on an enlarged 

Scale, taken approximately on the line 4-4 of Fig. 2; 
Fig. 5 is a fragmentary front elevation of the 

truling tool slide, on an enlarged scale, taken 
approximately on the line 7-7 of Fig. 1; 

Fig. 6 is a fragmentary cross sectional view, on 

an enlarged scale, taken approximately on the 
line 6-6 of Fig. 1; and . . . . . . 

Fig. 7 is a cross sectional view, on an enlarged 
scale, taken approximately on the line 5-5 of 

O 

A portion of a cylindrical type grinding ma 
chine has been illustrated in the drawings, com 
prising a longitudinally movable table? O and a 
rotatable grinding wheel ff. The improved tru 
ing device is preferably detachably mounted on 
the work supporting table to and comprises a 
base 2 having dovetailed shaped supporting sur 
faces 3 which mate with correspondingly shaped 
Surfaces on the table f O. The table O is also 
provided with a dovetailed surface i4 which is 
arranged to mate with a correspondingly shaped 
Surface on a clamping block 5. The clamping 
block 5 is supported on a threaded studiT which 
is in turn fixedly supported by the base 2. A 

20 

the work supporting table 0. 
25 
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nut. 6 on the stud ill serves to lock the clamp 
ing block 5 in position to securely hold the true 
ing apparatus base 2 in an operative position on 

The base 12 pivotally supports a circular shaped 
platen 8. A stud 9 passes through the plate 
8 and is screw threaded into the base f2. The 
platen. B is provided with elongated arcuate 
shaped slots 20 and 2. Clamping bolts 22 and 
23 pass through the slots 20 and 2 and are 
screw threaded into the base f2. It will be read 
ily apparent from the foregoing that the platen 

35 

8 may be swivelled about the stud 9 and 
clamped in the desired position by means of the 
clamping bolts 22 and 23. 
The platen 8 is provided with a dovetailed 

slideway, 25. A longitudinally traversable slide 
26 is provided with a correspondingly shaped 
dovetailed slideway which mates with the slide 
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way 25 so that the slide 26 may be guided in a 
straight line path relative to the platen 8. The 
platen 8 is also provided with a plane way 27 
which is formed on a downwardly projecting 
portion 28 of the slide 26. A guide block strip 
29 is fastened to the platen 8 and serves to hold 
the slide: 26 downwardly with its plane fiat Way 
in operative engagement with the plane way 27 
on the platen 8. 
A traversing mechanism is provided for trav 

ersing the slide 26 longitudinally, comprising a 
rotatable screw 30 which is screw threaded into 
a nut 3. The nut 3 is fixedly supported on the 
under, side of the longitudinally movable slide: 
26. The screw 30 is rotatably supported in a 
bearing 32 formed in an upwardly extending 
bracket 33 which is formed integral with the 

  



2 
platen 8. A gear 34 is mounted on the outer 
end of the screw shaft 30 and meshes with a gear 
35 which is rotatably supported on a stud 36. The 
stud 36 is fixedly supported in the bracket 3. 
A manually operable traverse wheel 37 is mount 
ed to rotate the gear 35 so that any rotary motion 
of the hand wheel 37 will be transmitted through 
the gears 35-34 to rotate the screw 30 so as to 
impart a longitudinal traversing movement to the 
slide 26. 
The slide 26 serves as a support for a trans 

versely movable truing tool slide 40. The slide 40 
is preferably cylindrical in shape and is prefer 
ably supported by a roller support in order to 
facilitate a free movement of the slide relative 
to the longitudinally movable slide 26. Two sets 
of Spaced Supporting rollers are provided, each 
comprising three symmetrically arranged rollers. 
The forward end of the slide 40 is supported by a 
pair of rollers 4 and 42 which are in turn sup 
ported on fixed studs 43 and 44, respectively. An 
upper roller 45 is supported by means of a stud 
46. The stud 46 is provided with an eccentric 
portion 47 by means of which the axis of the 
roller 45 may be adjusted toward and from the 
axis of the slide 40 whereby the roller A5 may be 
adjusted to facilitate taking up any lost motion 
between the slide and its supporting rollers so as 
to provide a free and easy movement of the slide 
40 relative to the longitudinally movable slide 
26. The other end of the slide is supported by a 
pair of lower fixed rollers 48 and 49 and an upper 
roller 50. The support for this set of rollers is 
identical with the set just previously described. 
The lower supporting rollers 48 and 49 are 
mounted on fixed studs and the upper roller 50 is 
adjusted on an eccentric stud to facilitate ad 
justment of the roller 50 as desired. It will be 
readily apparent from the foregoing disclosure 
that by adjustment of the rollers 45 and 50, the 
slide 40 may be freely moved without lost motion 
therebetween. The provision of the adjustable 
mounts for the upper rollers serves not only for 
an initial adjustment but also serves to compen 
sate for any. Wear between the parts as the 
truing apparatus is used. 

. A portion of the upper part of the cylindrically 
shaped slide is provided with longitudinally ex 
tending cut-out portions 52 and 53 forming, an 
outwardly projecting guide 54 which serves to 
hold the slide 40 against rotary motion. In Order 
to provide free movement thereof, a roller 55 is 
mounted on a stud 56, which is fixedly mounted 
relative to the slide 26. The roller 55 rides against 
one side face of the guide 44. A roller 57 is 
mounted on an eccentric portion 58 of an ad 
justably mounted stud 59. The roller 57 bears 
against the opposite side face of the guide 54. 
By adjusting the position of the eccentric por 
tion 58 of the stud, the roller 57 may be adjusted 
toward or from the axis of the stud 56, as de 
sired. The studs 56 and 59 may be locked in 
adjusted position by means of nuts 60 and 6. 
When it is desired to adjust the position of the 
eccentric 58, the nut 6 may be loosened and the 
stud 59 rotated by placing a screw driver in the 
slot formed in the upper part of the Screw 
threaded portion of the stud 59 to position the 
eccentric 58 and the roller 57. After the desired 
adjustment has been made, the nut 61 is then 
clamped in position rigidly to maintain the ec 
centric 58 and the roller 57 in adjusted position. 
By this adjustment of the roller 57, lost motion 
may be taken up and the slide held so that it 
travels freely in a straight line path, 
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face on the grinding wheel . 

In order to true a predetermined shape on the 
periphery of the grinding wheel , a forming bar 
65 is provided. The forming bar passes through 
an elongated slot 66 formed in the transversely 
movable slide 40 and through an elongated slot 
67 formed in the longitudinally movable slide 26. 
The opposite ends of the forming bar 65 are 
fastened to brackets 68 and 69, respectively, which 
are fixedly mounted to the swivel plate. 8. The 
forming bar 65 is provided with a formed edge 
portion 70 which in the present case is illustrated 
as a plane surface to facilitate truing a cylindrical 

If desired, a 
forming bar 65 having an irregularly shaped or 
curved face 70 may be provided, if desired, to 
true a corresponding shape upon the periphery 
of the grinding wheel . . 
The forward end of the slide 40 is provided 

with a truing tool holder 7 which serves as a 
support for a diamond or truling tool 72. A foll 
lower T3 is adjustably supported in a manner to 
be hereinafter described by the slide 40. The 
follower, as shown in Fig. 2, is preferably shaped 
to correspond with the shape of the truing tool 
72 and is formed on the forward edge of the rod 
T4 which is held in adjusted position within a 
sleeve 75 by means of screws 76. The sleeve 75 
is slidably keyed by means of a key 77 within a 
cylindrical bore 78 formed within the slide 40. 
To facilitate adjustment of the follower 73 

relative to the slide 40, a nut and screw adjust 
ing mechanism is provided, comprising a ro 
tatable screw 80 which is screw threaded into a 
threaded aperture 81 formed within the left-hand 
end of the sleeve 75 (Fig. 4). The outer end of 
the screw 40 is formed as an enlarged head 82 
having spokes 83 which serve as a hand wheel 
to facilitate adjustment of the screw to position 
the follower T3 as desired. The enlarged portion 
82 is provided with a groove 84. An end cap or 
plate 85 is pivotally supported by a stud 86 on 
the end of the slide 40. The end cap or plate 85. 
is arranged to be locked in an operative position 
by means of a clamping screw 87. In order to 
facilitate replacement or adjustment of the foll 
lower 73, the plate 85 is provided with arcuate 
shaped cut-out portions 88 and 89, respectively. 
The arcuate cut-out portion 88 serves to sur 
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round and ride within the groove 84 and the 
arcuate cut-out portion 89 serves to surround a 
portion of the clamping screw 87. 
When it is desired to remove the follower 13, 

the screw or clamping bolt 87 may be loosened and 
the plate 85 swung in a clockwise direction (Fig. 
5), thus swinging the plate clear of the enlarged . 
knob 82 of the screw 80, after which the screw 80 
together with the sleeve 75. and the follower 73. 
may be readily withdrawn so that the follower T3 
may be adjusted or interchanged for a new or dif 
ferently shaped follower when desired. 

In order to prevent clamping of the truling tool 
slide 40 and to provide a free movement thereof. 
as the slide26 is moved longitudinally so that the 
follower 73 may freely follow the formed surface 
70 on the forming bar 65, the follower 73 and the 
forming bar are arranged in a plane passing 
through the axis of the truling tool slide 40 so that 
any thrust of the forming bar on the follower will 
be imparted in an axial direction, thus eliminat 
ing any tendency of the slide 40 to clamp as it is 
moved transversely by the forming bar. 
A yieldable means is provided for maintaining 

the follower in operative contact with the surface. 
70 of the forming bar 65 and may comprise a pair 
of tension springs 90 and 9 which are connected 
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at One end by means of studs 92 and 93, respec 
tively, which are fixedly mounted on the longi 
tudinally movable slide 26. The other ends of the 
Springs 90 and 9 are Supported by studs 94 and 
95 which are fixedly supported on the trans 
versely movable truing tool slide. 40. These 
Springs, as illustrated, are both arranged to exert 
tension in the same plane with the axis of the 
transversely movable truing tool slide 40 and the 
forming bar 55 and follower 73. It will thus be 
seen that all of the thrust exerted upon the tru 
ing tool slide 40 is in the same plane and exerts 
balanced or axial thrust on the truling tool slide 
40, thus facilitating a free uncramped movement 
thereof. 
The operation of this improved truling appa 

ratus will be readily apparent from the foregoing 
disclosure, Assuming the rollers 45, 50 and 57 to 
have been previously adjusted to facilitate a free 
controlled transverse movement of the transverse 
ly movable truing tool slide 40, the truing tool 72 
together with the transverse slide 40 and longi 
tudinally movable slide 26 are moved longitudi 
nally by rotation of the manually operable trav 
ersing wheel 37. The spoked wheel 83 may be 
rotated to adjust the screw 80 SO as to adjust the 
position of the follower 73 relative to the trans 
versely movable truling tool slide 40 so as to po 
sition the diamond or truling tool 72 in operative 
truling contact with the periphery of the grinding 
wheel ff. The truling tool 72 may be adjusted 
transversely to govern the extent of the truling 
operation by manipulation of the spoked wheel 
83. After the truling tool has been adjusted trans 
versely, the truling tool may be traversed longi 
tudinally by rotation of the manually operable 
traverse wheel 37 to traverse, the truling tool 72 
across the face of the grinding wheel to true a 
true cylindrical surface on the periphery of the 
wheel fl. The desired amount of truling may be 
obtained by manipulation of the spoked adjusting 
wheel 83 and by actuation of the manually oper 
able traverse wheel 37. 

If it is desired to true an irregular or curved 
face on the periphery of the wheel f, the forming 
bar 65 may be readily removed and replaced with 
a similar bar having a formed surface 70 of a 
shape corresponding to the shapedesired to be 
reproduced on the periphery of the grinding wheel, 
after which the operation of the truling appara 
tus is identical with that previously described. 

If it is desired to true a frusto-Conical face On 
the periphery of the grinding wheel if f, the 
clamping bolts 22 and 23 may be loosened and 
the plate 8 swivelled in either direction about its 
supporting stud 9 as a pivot, after which the 
plate 8 may be clamped in adjusted position by 
clamping the screws 22 and 23, after which the 
diamond may be traversed across the periphery of 
the grinding wheel in a path at an angle to the 
axis of the grinding wheel so as to true a ta 
pered face on the periphery of the grinding 
wheel f. 

It will thus be seen that there has been pro 
vided by this invention apparatus in which the 
various objects hereinbefore set forth together 
with many thoroughly practical advantages are 
successfully achieved. As many possible embodi 
ments 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 ac 
companying drawings is to be interpreted as il 
lustrative and not in a limiting sense. 
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We claim: 
1. In a truling apparatus for a grinding ma 

chine having a rotatable grinding wheel, a truing 
apparatus base, a transversely movable slide on 
said base which is arranged to move in a plane 
normal to the axis of the grinding wheel, a tru 
ing tool on one end of said slide, an elongated 
slot passing through said slide, a forming bar ex 
tending through said slot and fixed to said base, 
an adjustably mounted follower, an axial bore in 
Said slide adjustably to support said follower, and 
yieldable means to maintain said follower in op 
erative engagement with said forming bar, said 
forming bar and follower being arranged so that 
the thrust thereof on the slide is in an axial di 
rection to prevent cramping of the slide. 

2. In a truling apparatus for a grinding ma 
chine having a rotatable grinding wheel, a truing 
apparatus base, a transversely movable slide 
which is arranged to move in a plane normal to 
the axis of the grinding wheel, an anti-friction 
Support on said base to support said slide, a truling 
tool on One end of said slide, an elongated slot 
passing through the axis of Said slide, a forming 
bar extending through said slot and fixedly sup 
ported relative to said base, an axial bore in said 
slide, an adjustably mounted follower supported 
therein, and yieldable means to maintain said 
follower in Operative engagement with said form 
ing bar. 

3. In a truing apparatus for a grinding ma 
chine having a rotatable grinding wheel, a truling 
apparatus base, a longitudinally movable slide 
thereon, a transversely-movable cylindrically 
shaped slide which is arranged to move in a 
horizontal plane normal to the axis of the grind 
ing wheel, a plurality of sets of spaced symmet 
rically arranged rollers on said longitudinally 
movable slide to support said transversely mov 
able slide, a truling tool on one end of said trans 
versely movable slide, an elongated slot passing 
through the axis of said transversely movable 
slide, a forming bar extending through said slot 
and fixedy supported relative to said longitudi 
nal slide, an adjustably mounted follower, an 
axial bore in Said transversely movable slide ad 
justably to support said follower, and yieldable 
means to maintain Said follower in operative en 
gagement with said forming bar, said forming 
bar, follower and yieldable means being arranged 
So that their thrust is in an axial direction rela 
tive to the transversely movable slide to prevent 
cramping thereof. 

4. In a truling apparatus for a grinding ma 
chine having a base, an angularly adjustable 
swivel platen thereon, a longitudinally movable 
slide on said platen, a manually operable nut and 
screw mechanism to traverse said slide longitu 
dinally, a transversely-movable cylindrically 
shaped slide on said first slide which is movable 
in a plane normal to the axis of the grinding 
wheel, an anti-friction support on said first slide 
to support said latter slide, a truing tool fixedly 
mounted adjacent to one end of said latter slide, 
an elongated slot passing through the axis of 
the second slide, a forming bar fixedly mounted 
relative to said first slide and passing through 
said slot, an axial bore extending Within said 
second slide, and a follower adjustably mounted 
Within said bore. 

5. In a truing apparatus for a grinding ma 
chine having a base, an angularly adjustable 
Swivel platen thereon, a longitudinally movable 
slide on said platen, a manually operable nut and 
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4 
screw mechanism to traverse said slide longi 
tudinally, a transversely-movable cylindrically 
shaped slide on said first slide which is movable 
in a plane normal to the axis of the grinding 
wheel, a plurality of sets of spaced Symmetri 
cally-arranged rollers on said first slide to super 
port said latter slide, a truling tool fixedly mount 
ed adjacent to one end of Said latter slide, an 
elongated slot passing through the axis of the 
second slide, a forming bar fixedly mounted rela 
tive to Said first slide and passing through said 
slot, an axial bore extending within said second 
slide, and a follower adjustably mounted within 
said bore. 

6. In a truling apparatus for a grinding mas 
chine having a rotatable grinding wheel, a truling 
apparatus base, a transversely-movable cylindri 
cally-shaped slide thereon, a truling tool supported 
adjacent to one end of said slide, two sets of 
spaced, symmetrically arranged rollers on said 20 

2,335,20? 
base to support said slide, means to adjust the 
position of a least one roller of each Set toward 
or from the other rollers, a longitudinally ex 
tending rib formed integrally with the upper por 
tion of said slide, a pair of adjustably spaced 
guiding rollers engageable with opposite sides of 
said rib to hold the slide against rotation, a hori 
Zontally arranged elongated slot passing through 
said slide, a horizontally extending forming bar 
passing through said slot and fixedly mounted to 
said base, an adjustable follower within said slide 
which is engageable with said forming bar, and a 
pair of spaced tension springs which are arranged 
in a horizontal plane with the follower, forming 
bar and the axis of the slide yieldably to main 
tain said follower in operative engagement with 
said forming bar. 

CARL G. FLYGAR.E. 
FRED T. MACKENZE. 

  


