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11 Claims. 

This invention relates to grinding machines, 
and more particularly to improvements in camber 
Control mechanisms therefor. 
One of the objects of this invention is to pro 

vide an improved and simplified camber control 
mechanism for a roll grinding machine. 
Another object of this invention is to provide 

a camber control mechanism which has a wide 
range of adjustment and a high degree of accu 
racy for any setting. 
A further object of this invention is to provide 

a camber control mechanism which is composed 
of a relatively few number of parts which are 
easy and inexpensive to manufacture. 
Other objects and advantages of the present 

invention should be readily apparent by reference 
to the following specification considered in con 
junction with the accompanying drawings illus 
trative of one embodiment thereof, but it will be 
understood that any modifications may be made 
in the specific structural details within the scope 
of the appended claims Without departing from 
or exceeding the spirit of the invention. 

Referring to the drawings in which like ref 
erence numerals indicate like or similar parts: 

Figure 1 is a side elevation of a roll grinding 
machine. 

Figure 2 is a section on the line 2-2 of Fig 
lure 1. 

Figure 3 is a section on the line 3-3 of Fig 
lure 2. 

Figures 4, 5, 6, 7, and 8 are diagrammatic ViewS 
showing different settings of the camber control 
mechanism for obtaining Convex and concave Sur 
faces. 

Figure 9 is a diagrammatic view showing the 
set-up relationship between grinding wheel and 
Work. - 

In Figure 1 of the drawings there are shown 
the general features of a roll grinding machine 
comprising a bed 0 upon the top of Which are 
formed guideways for receiving and Support 
ing a reciprocable work supporting table 2. 
This table is adapted to support a Work piece, 
such as a roll 3, in opposition to a grinding 
wheel 4. The grinding wheel is rotatably 
mounted on a subslide 5 which also carries a 
motor 6 for rotating the grinding wheel by 
means of a driving belt or chain f7. 

... The slide fS is longitudinally adjustable rela 
tive to a support f8 for effecting major ad 
justments between the wheel and the Work. The 
support f8 is supported for oscillation about a 
pivot (9 whereby during camber grinding opera 
tions, the wheel may be oscillated toward and 

(CI. 51-33) 
from the work in timed relation to the longi 
tudinal travel of the work. 
This invention deals more particularly to an 

improved adjustable mechanism which may be 
preset So that upon actuation in Synchronous 
relation to the travel of the work table, various 
desirable cambers may be obtained. This mech 
anism comprises an eccentric cam, and a foll 
lower which engages the oscillatable support 
together With means for shifting the axis of 
eccentricity along the axis of movement of the 
follower. The following mechanism is provided 
for effecting rotation of the cam, and this mech 
anism may be actuated in Synchronized relation 
to the table travel by means of the transmission 
shown and described in copending application 
Serial Number 294,083 filed on the 25th day of 
April, 1938. The camber control mechanism is 
mounted on the rear of the bed, and there is a 
Shaft 20 which is antifrictionally supported by 
bearings 2 in the Wall 22 of the cambering mech 
anism gear box indicated generally by the ref 
erence number 23. The shaft, 28 has a spur gear 
24 keyed to the end thereof and intermeshing 
With a gear 25 keyed to a stub shaft 26. 
The gear 25 is held in position on the end of 

shaft 26 by a nut 2 threaded on the end of the 
shaft. The gears 24 and 25 are removable and 
gears of different sizes may be substituted there 
for, whereby they constitute rate change gears 
for varying the rate of actuation of the remainder 
of the gear train. The shaft 26 also has a gear 
28 which intermeshes With a large gear 29. The 
gear 29 is supported by antifriction bearings 33 
on a fixed shaft 3. The gear 29 has an elon 
gated eccentric hub 32 on which are formed a 
tapered portion 33 and a straight portion 34. A 
circular cam member 35 having an eccentric bore 
36 is mounted on the hub of gear 29. This eccen 
tric bore has a straight portion and a tapered por 
tion corresponding to the straight and tapered 
portions on the hub of gear 29 whereby the cam 
may be forced on the tapered portion and fric 
tionally held for rotation with the gear. - 
The cam is clamped to the gear 29 by means 

of a clamping ring 37 which overlaps the end of 
the can and is secured to the gear 29 by bolts 38. 
When these bolts are tightened, the cam is forced 
upon the tapered portion 33. When adjustment 
is to be made, the clamping bolts 38 are loosened 
and the cam is forced off the tapered portion by 
means of a pair of screws 39 which are threaded 
in the cam and have reduced ends 40 which en 
gage the face 4 of the gear 29 whereby the reac 
tion on the screw threads. Will force the cam off 
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2 
the taper 33. When the cam has been loosened 
in this manner, a Small pinion 42 which is jour 
naled in the gear member 29 by means of an inte 
gral Stud 43 is rotated and through interengage 
ment with internal gear teath 44 carried by the 
Cam member, the same may be rotated relative 
to the gear 29. 

It will be noted that the pinion 42 has a re 
duced portion 45 which passes through a hole 46 
formed in the clamping ring 37 and since the 
pinion 42 is fixed with the gear 29, the clamping 
ring 37 will also be held with the gear whereby 
the cam 35 may be rotated relative to both of 
these parts. 
AS shown in Figure 1, a cam follower 47 is sup 

ported for vertical reciprocating in the bed 0 
and one end of this follower is provided With a 
roller 48 which engages the periphery of the cam 
35 and the other end engages a wear plate 49 
mounted on the under side of the pivoted sup 
port 8. It Will be noted from Figure 2, that the 
vertical axis 50 defines a vertical piane in which 
the follower reciprocates, and that this axis passes 
through the axis of rotation of the gear 29 and 
cam 35. Since the peripheral surface of the cam 
35 is a true circle, it should be evident that if the 
eccentricities of the hub 32 and the bore 36 are 
equal and positioned opposite to one another, 
that the eccentricities will cancel Whereby the 
true center of the circular Surface of the can may 
be made to lie on the center of rotation 5, where 
by no movement of the follower Will result upon 
rotation of the cam. 
In order that the operator may know the rela 

tive positions of the eccentrics for Set-up pur 
poses, a plate 52 is attached to the end of the 
fixed shaft 3 by means of ScreWS 53, and pro 
vided with two diametrically opposite index 
marks 54 and 55 that lie in a plane at right an 
gles to the vertical axis 50. Referring to Figure 
5 in which the eccentricities are exaggerated 
for explanatory purposes, the point 56 indicates 
the true center of the hub 32, and the distance 
between the axis of rotation 5 and the point 56 
represents the effective radius or eccentricity 
of the hub. When the can 35 is rotated relative 
to the hub 32, the point 56 becomes the axis of 
rotation about, which the cam moves. When the 
cam is in the position shown in Figure 4, the 
true center of the cam lies on the axis of rotation 
5 because its eccentricity, which may be meaS 
ured to the right of the point 56, is equal to and 
cancels the eccentricity of the hub 32 which is 
measured to the left of the axis of rotation 5f. 
The result is that the true center of the can lies 
on the axis of rotation and the resultant eccen 
tricity is equal to zero. Therefore, with the parts 
in a zero eccentric position, the end face of the 
hub 32 is graduated beginning with a “0' mark 
opposite the arrow 54 and other marks extending 
throughout the 90° arc clockwise to the axis 50. 
Since the cam 35 moves about the center 56 

when it is adjusted relative to the hub 32, it is 
provided with an arrow 57 which is located in the 
plane of the radius 58 passing through the cen 
ter 56 and parallel to the vertical axis 50. The 
end face of the hub 32 is graduated from this 
point through an arc of 180° in a clockwise direc 
tion, the graduations being equal in number to 
the first named graduations but having twice the 
angular extent. The graduations shown indicate 
percentages of the maximum camber which can 
be obtained. This maximum camber will be equal 
to twice the radius 5-56. 
To set the machine up for obtaining a convex 
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camber on the work, the table 2 is traversed 
until the longitudinal center of the Work, as rep 
resented by the axis 59, Figure 9, is opposite the 
center of the grinding wheel f4, and then the gear 
25 is withdrawn from mesh with the gear 24 SO 
that the gear 29 may be rotated in a counter 
clockwise direction, as viewed in Figure 4, until 
the desired camber percentage is opposite the 
arrow 54. 
The gear 25 is then replaced in mesh with the 

gear 24, and the cam 35 loosened and rotated 
relative to the gear 29 until the arrow 57 is oppo 
site a graduation mark having a value equal to 
the value of the graduation mark opposite the 
arrow 54. The effect of this is to shift the true 
center of the cam circle 35 along the axis 50 and 
in this case downward or below the center 5 
which will thereby cause the grinding wheel Sup 
port f8 to move clockwise, as viewed in Figure 1, 
hus determining the maximum diameter Or 
crown on the work at its longitudinal center. It 
will now be evident that after the cam 35 is re 
clamped to the gear 29, rotation of the cam in 
either direction will cause the effective radius 
to increase. 
movement of the support f8 whereby the grinding 
wheel will move toward the work and thus re 
duce its diameter. 
In Figure 6, the parts are shown in a position 

to yield a camber which is 40% of the maximum 
camber obtainable. To obtain this set-up, the 
gear and cam are rotated about the axis 5 in a 
counterclockwise direction through an angle in 
dicated by the reference numeral 60 until the 
graduation mark 40 is opposite the arrow 54. 
The parts will then be in the position indicated 
in Figure 5. It will be noted that the true cen 
ter of the can 35 still remains in juxtaposition 
to the center 5. The center 56 of the eccen 
tric hub 32 has moved and lies on the radial line 
6. The can 35 is now rotated about the center 
56 and through an angle equal to twice the an 
gle 60 so that the true center of the cam 35 will 
still lie on the vertical axis 50. 

It is desirable that the maximum offset or ec 
centricity of the cam be measurable along the 
axis 50 during set-up, because this position of the 
cam corresponds to the central position of the 
Work with respect to the grinding wheel, as shown 
in Figure 9, and whatever maximum displace 
ment the can can effect should be effected at the 
moment that the center of the work is central 
of the grinding wheel. If a radial line 62 is 
drawn from the center 56 in Figure 5, parallel 
to the diameter through the arrows 54 and 55, 
the angle 63 between this line and the prolonga 
tion of radial line 6 will be equal to the angle 60. 

If a second angle 64 is laid off equal to the an 
gle 63, and the can rotated through the angle 63 
and the angle 64, it will be apparent that the 
cam will be rotated through an angle which is 
twice as great as the angle 60, and this will po 
Sition the arrow 57 Opposite the graduation mark 
40 on the outer periphery of the hub 32, and in so 
doing the true center 65 of the circle 35 will be 
caused to move downward, but will still lie on the 
axis 50 so that the effective eccentricity of the 
cam is the distance between the line 66, which 
was tangent to the cam 35 in Figure 4, and the 
new tangent 67, shown in Figure 6 and indicated 
by the reference numeral 68. 
Thus, in Figures 4, 5, and 6, there is shown a 

method of adjusting the camber control mech 
anism to produce a convex camber on the work 

This will cause counterclockwise 
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2,167,948 
meehanism may be utilized to produce a concave 
camber on the Work. To accomplish this, and as 
suming the parts in the position shown in Figure 
4 in which the true center of the cam 35 is con 
centric with the center of rotation 5, it will be 
apparent that the entire assembly shown in Fig 
ure 4 may be rotated through an angle of 180° 
or in other words, to the position shown in Fig 
lure 7, without causing relative displacement of 
these centers. 
Since the shaft 3 is fixed, the plate 52 re 

mains fixed, whereby the arrows 54 and 55 will 
remain in the same position, so that the '0' 
mark on the hub 32 will now be opposite the 
arrow 55. The cam 35 is 180° out of angular 
phase with its position shown in Figure 4. It 
Will now be apparent that if the hub and can are 
rotatively adjusted in the same direction as be 
fore, that the follower contact point on the cam 
will be moved up instead of down. 
Thus the same graduation marks may be used 

to effect concave camber adjustments, and in 
Figure 8, the parts are shown in an adjusted 
position to yield a 40% concave camber. This 
is accomplished by rotating the hub 32 in a 
counterclockwise direction until the graduation 
mark 40 coincides with the arrow 55, and then 
by rotating the cam 35 in a clockwise direction 
until the arrow 57 coincides with the graduation 
mark 40 located on the outer periphery of the 
hub 32. This raises the tangent point of the can 
from the line 66 to the line 69. It will now be 
apparent that upon rotation of the cam 35 in 
either direction from the position shown, that 
the effective radius of the cam with respect to 
the center of rotation 5 will decrease whereby 
the grinding wheel will recede from the work 
with the result that the work will be ground to 
the Smallest diameter at its longitudinal center, 
and this diameter Will increase in either direction 
therefrom, thus producing a concave surface on 
the Work. 

After the necessary adjustment has been made 
in accordance with the desired camber, Synchro 
nism between rotation of the can and travel of . 
the work table is maintained by providing a back 
lash eliminating motor 70, and connecting it to 
gear 29 through intermediate gearing 7, whereby 
the motor Will act to retard the drive in one di 
rection of table travel, and act as a driver in the 
other direction of table travel. The manner of 
hydraulically connecting this motor to the table 
control circuit to accomplish these results auto 
matically does not constitute part of the present 
invention, being described and claimed in the co 
pending application Supra. 
There has thus been provided an improved 

camber control mechanism which is adjustable 
to provide either convex or concave cambers, and 
although composed of a relatively few number 
Of parts, it has a Wide range of adjustment. 
What is claimed is: 
1. In a grinding machine having a work Sup 

port and a grinding Wheel, the combination of a 
pivoted Support for effecting radial movement of 
the grinding wheel toward and from the rota 
tional axis of the work, means for relatively posi 
tioning the work and the grinding wheel with 
its central plane intersecting the longitudinal 
center of said rotational axis, a cam follower 
carried by said pivoted support and movable in 
a fixed plane, a shaft lying in said plane, a cir 
cular cam surrounding said shaft with its periph 
ery in contact with said follower, and eccentricity 
adjusting means in the form of an eccentric be 

3. 
tween said shaft and said cam supported for 
relative rotation with respect to both of said 
parts for adjustably positioning the effective cen 
ter of Said cam With respect to the shaft and 
along said fixed plane for determining the diam 
eter of the work at its longitudinal center, and 
means to cause Synchronized movement of the 
cam and of the Work relative to the Wheel to 
produce a cambered surface on the work. 

2. In a cambering attachment for an Oscillat 
able wheel head of a grinding machine, the Con 
bination of a rotatable gear having an eccentric 
hub, a circular can having an eccentric bore 
mounted on said hub, a follower engaging said 
cam for movement in a radial plane with respect 
to the axis of rotation of Said gear, a fixed shaft 
for supporting said gear having two index marks 
on the end thereof, graduation marks carried on 
the end of said gear member and adjustable rel 
ative to the first two marks for indicating the 
percentage of convexity or concavity of the cam 
ber to be produced by a selective relative posi 
tioning of the shaft and gear, an index mark 
carried by the cam for movement relative to a 
Series of index marks carried by Said gear for 
indicating the necessary relative rotation of the 
cam with respect to said gear to produce the 
percentage of camber indicated by the first 
named index marks, and a power operated gear 
train for rotating said gear in Synchronism. With 
the traverse of a work piece relative to Said. Wheel 
head. 

3. In a cambering attachment for an OScillat 
able wheel head of a grinding machine, the con 
bination of a rotatable gear having all eccentric 
hub, a circular cam having an eccentric bore 
mounted on said hub, a follower engaging Said 
cam for movement in a radial plane with respect 
to the axis of rotation of said gear, a fixed shaft 
rotatably supporting said gear having two indeX 
marks on the end thereof, graduation marks car 
ried on the end of said gear member and adjust 
able relative to the first two marks for indicating 
the percentage of convexity or concavity of the 
camber to be produced, an index mark carried by 
the cam for movement relative to a series of 
index marks carried by said gear for indicating 
the necessary relative rotation of the can With 
respect to said gear to produce the percentage of 
camber indicated by the first named index marks, 
a power operated gear train for rotating said 
gear in synchronism with the traverse of a Work 
piece, and change gears in said gear train for 
varying the rate of movement of the cam with 
respect to the rate of said traverse movement. 

4. In a cambering attachment for an oscillat 
able tool head of a machine tool, the combination. 
of a rotatable gear having an eccentric hub, a 
circular cam having an eccentric bore mounted on 
said hub, a follower engaging said can for nove 
ment in a radial plane with respect to the axis 
of rotation of said gear, a fixed shaft rotatably 
supporting said gear having two index marks. On 
the end thereof, graduation marks carried On the 
end of said gear member and adjustable relative 
to the first two marks by relative rotation of the 
parts for indicating the percentage of convexity 
or concavity of the camber to be produced, an 
index mark carried by the cam adjustable by 
relative rotation of the cam and hub as respects 
the index marks carried by said gear for indicat 
ing the relative position of the cam with re 
spect to said gear to produce the percentage of 
camber indicated for the first named index 
marks, a power operated gear train for rotating 

0. 

15 

20 

25 

30, 

35. 

40 

45. 

50. 

55. 

60. 

65. 

70; 

75 



5 

10 

5 

20 

25 

30 

35 

45 

55 

70 

4. 
Said gear, and means to clamp the cam to the 
gear for rotation thereby. 

5. In cambering means for a grinding machine 
having a bed, a work support reciprocably mount 
ed on the bed, and a grinding wheel support 
pivotally mounted on the bed for moving the 
axis of the grinding wheel in substantially a 
radial plane toward and from the rotational axis 
of the work, the combination of a gear box 
mounted on the rear of said bed having a gear 
train therein, motion transmitting means for 
driving Said train from the work support, one 
of said gears having an eccentric hub, a circular 
can eccentrically mounted on said hub, a follow 
er engaging the periphery of said cam and mov 
able in a radial plane with respect to the axis 
of rotation of said gear for oscillating the grind 
ing wheel Support, and a fixed shaft for support 
ing said gear, said gear and said cam being rotat 
ably adjustable with respect to one another and 
With respect to said shaft for varying the effective 
eccentricity of said cam. 

6. In a cambering mechanism for a grinding 
machine having a grinding wheel Support mount 
ed for Oscillation toward and from a translatable 
Work Support, the combination of a rotatable 
member having an eccentric circular hub, a cam 
member having a circular periphery and a circular 
bore eccentric to said periphery, the eccentricities 
Of Said hub and Said bore being equal whereby 
the cam may be mounted on the rotatable mem 
ber in such a position that the eccentricities can 
cel and the true center of the cam periphery 
is concentric with the axis of rotation of the cir 
cular member, and means to relatively angularly 
adjust the cam relative to the rotatable mem 
ber to shift the periphery of said cam eccentric 
to the axis of rotation, and means to transmit 
motion from Said cam to said OScillatable Sup 
port. 

7. In a cambering mechanism for a grinding 
machine having an oscillatable grinding wheel 
Support and a Work table translatable relative 
thereto in a direction parallel to the axis of 
OScillation, the combination of a rotatable men 
ber having a fixed axis of rotation, said member 
having an eccentric periphery consisting of cy 
lindrical and conical portions, a circular cam 
having an eccentric bore comprising cylindrical 
and conical portions adapted to fit the corre 
Sponding portions of said member, means to 
effect relative angular adjustment between said 
parts to change the eccentricity of said cam, and 
additional means for effecting relative axial 
movement between said parts to effect frictional 
engagement between the conical Surfaces and 
thereby clamping of the cam With the member 
for rotation there with. 

8. In a cambering mechanism for effecting rela 
tive oscillation between a grinding wheel Sup 
port and a Work support, the combination of a 
rotatable member having a fixed axis of rota 
tion, a cam mounted on the periphery of Said 
member, the inner engaging Surfaces having a 
Straight portion and a conical portion, said Sur 
faces being eccentric to the axis of rotation, said 
cam having a circular periphery eccentric to the 
bore therein, means to effect relative angular 
adjustment between the cam and member to 
change the eccentricity of the cam periphery 
with respect to the axis of rotation, a clamping 
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plate supported on the end of said member and 
Overlapping the end of said cam, and means 
to clamp said plate and thereby cause axial 
movement of the cam in a direction to effect 
frictional engagement of the conical surfaces 
Whereby the cam will rotate with said member 
after adjustment thereof. 

9. In a cambering mechanism for effecting rel 
ative oscillation between a grinding wheel sup 
port and a work support, the combination of a 
rotatable member having a fixed axis of rotation, 
a cam mounted on the periphery of said member, 
the interengaging surfaces having a straight por 
tion and a conical portion, said Surfaces being 
eccentric to the axis of rotation, said cam hav 
ing a circular periphery eccentric to the bore 
therein, means to effect relative angular adjust 
ment between the cam and member to change 
the eccentricity of the cam periphery with re 
Spect to the axis of rotation, a clamping plate 
Supported on the end of Said member and over 
lapping the end of said cam, means to clamp 
Said plate and thereby cauSe axial movement of 
the cam in a direction to effect frictional en 
gagement of the conical surfaces whereby the 
cam will rotate with said member after adjust 
ment thereof, and means carried by the cam for 
effecting opposite axial relative movement be 
tween the can and said member for loosening 
the cam to permit Subsequent adjustment thereof. 

10. In a grinding machine having a translat 
able work support and a grinding wheel Support 
oscillatable relative thereto, the combination of 
a cambering mechanism for effecting relative OS 
ciliation of said grinding Wheel Support during 
translation of the work support including a rotat 
able member having a fixed axis of rotation and a 
circular periphery eccentric thereto, a cam having 
a circular periphery and a bore eccentric thereto, 
Said cam being mounted on the rotatable member, 
means to effect relative rotation between the 
cam and said member to vary the eccentricity 
of the periphery of the cam with respect to said 
fixed axis of rotation and including internal 
gear teeth formed on the cam and a pinion Sup 
ported for rotation on said member and inter 
engaging said gear teeth, and means to friction 
ally clamp the cam to said member after relative 
adjustment therebetween. 

il. In cambering means for a grinding ma 
chine having a grinding Wheel OScillatable toward 
and from the rotational axis of the Work piece, 
a member rotatable about a fixed axis, driving 
means for effecting rotation of Said member, Said 
member having a hub portion eccentrically dis 
posed as respects the axis of rotation of the mem 
ber, a cam member having a circular Outer pe 
riphery and a central eccentric bore interfitting 
said hub, means for effecting a presetting of the 
member in accordance with the Selected center 
and amount of camber to be formed on a work 
piece, means for effecting a compensatory rotary 
adjustment of the outer cam member with re 
spect to the hub whereby the desired location 
and extent of camber will be effectible upon ro 
tation of the rotatable member, and means for 
transmitting the effect of rotation of the cam 
member in is selected positioning to the grinding 
Wheel for Oscillation of the latter. 

CHARLES HEREURTH, 
KENNON T. SCHLEDORN. 
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