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This invention relates to grinding machines, 
and more particularly to an apparatus for grind 
ing tapered cams on an automobile camshaft. 

Heretofore, numerous machines have been de 
5 veloped for the grinding of an automobile cam 

shaft having a plurality of cams formed integrally 
with the shaft. These machines have comprised 
manually operated machines in which the Work 
table, the wheel feed, the rocking of the bar, and 
the shifting of the master cam roller have all 
been distinct manual and individual manual op 
erations. Other machines have been of the auto 
matic type in which it is merely necessary for 
the operator to place a camshaft in the machine 
and start the cycle of operation, and the machine 
automatically grinds all of the Successive cams. On 
the shaft and then stops after the cycle has been 
completed. 
In the prior methods of grinding and apparatus 

used in carrying out these methods, it has been 
customary to provide a machine in which the 
master camshaft and the product camshaft are 
either in axial alignment or in which master cam 
shaft and product camshaft are arranged paral 

The former apparatus is pre 
ferred due to the fact that the master shaft in 
axial alignment with the product shaft may be 
locked rigidly together so that lost motion in the 
driving mechanism is entirely eliminated. 
Up to the present time, the common practice 

in the automobile engine design has called for 
a camshaft in which all elements of the surface 
of the cam lie in parallel planes to the axis of 
rotation of the shaft. In other words, each can 
is straight or of the same dimensions at each 
end thereof. In the automotive engine employing 
such a camshaft, it has been found that the tap 
pet engaging the cam is worn away in a path 
which engages the cam on the camshaft. It is 
rapidly becoming the standard design, however, 
to overcome this difficulty and to provide a ta 
pered cam which engages only one portion of the 
tappet. The tappet and can are So arranged that 
the cam tends to rotate the tappet slowly while 

5 in use so that instead of having excessive Wear 
on one portion of the tappet head, the Cam ro 

...tating the tappet causes a more or less uniform 
wear on the surface of the tappet head. 

It is the primary object of this invention to 
provide a simplified method and apparatus for 
grinding a plurality of tapered cams which are 
integrally formed on a camshaft. 

It is a further object of this invention to pro 
vide a cam grinding apparatus in which the axis 
of the camshaft being ground is swivelled at an 

(C. 51-01) 
angle to the axis of the grinding wheel by an 
amount Corresponding to the taper desired to be 
produced on the cams being ground. 

It is a further object of this invention to mount 
the camshaft to be ground with its axis at an 
angle to the axis of the grinding wheel and to 
provide master cams of varied or stepped diam 
eters which allows the cams on the camshaft to 
be ground while rocking the rock bar through a 
greater or lesser distance in grinding successive 
cams, So that all of the cams may be successively 
ground by utilizing a single stop on the Wheel 
feeding mechanism. 
Other objects Will be apparent from the fore 

going disclosure. 
One embodiment of this invention has been 

illustrated in the accompanying drawings, in 
which like reference numerals indicate like parts: 

Fig. 1 is a Somewhat diagrammatic top plan 
view of a simplified form of a machine embodying 
this invention; 

Fig. 2 is a front elevation of a machine embody 
ing this invention, on a reduced scale, and hav 
ing parts broken away to more clearly show the 
Construction; and 

Fig. 3 is a fragmentary perspective view illus 
trating the mechanism for indexing the master 
can roller. 
The present invention relates to a method and 

apparatus for grinding a plurality of tapered 
cams on a camshaft by a simple method which 
permits the use of a single feed stop on the wheel 
feed mechanism and employs a cylindrical wheel 
which permits a reciprocation of the wheel dur 
ing grinding to take up the grinding line and 
produce the desired fine finish on the cam being 
ground. 

Broadly, this invention comprises a cam grind 
ing machine in which the axes of the grinding 
wheel and the camshaft being ground are set at 
an angle to each other so that the cylindrical 
operative face of the grinding wheel will grind a 
predetermined taper on the periphery of the cam 
being ground. A set of master cams or forms 
of Successively varying or stepped sizes serve to 
cause a relative approaching and receding move 
ment between the grinding Wheel and the cams 
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being ground, the variations in the size of the 
Successive master cams being such as to compen 
sate for the angular position of the axes of the 
camshaft and grinding wheel. 
As illustrated in the drawings, a machine em 

bodying this invention comprises a base 0 hav 
ing a longitudinally traversable work supporting 
table which is supported on ways f2 and 3 
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2 
on the base 0. A rotatable grinding wheel 5 is 
supported on a wheel spindle 6 which is jour 
naled in bearings and 8. The bearings 7 
and 8 are integral with a transversely movable 
wheel slide f9 which is supported on the base O 
by a V-way 20 and a flat Way 2. 

Wheel Spindle reciprocation 
The grinding wheel spindle 6 and bearings 7 

and 8 are preferably so arranged that the 
Spindle may be reciprocated Within its bearingS 
during the grinding operation. A wheel spindle 
reciprocating mechanism 22 is fixedly mounted 
On the wheel slide 9. A control lever 23 serves 
to stop and start the reciprocation of the Spindle 
as desired. Details of the mechanism have not 
been illustrated since this mechanism is not a 
part of the present invention. For details of con 
Struction of this mechanism, reference may be 
had to the prior patent to Belden and Flygare 
No. 1,584,717 dated May 18, 1926. 

Wheel feed 
The grinding wheel slide 9 is arranged for a 

transverse feeding movement relative to the base 
in order that the grinding wheel may be fed to 
Ward the work to the required extent to ac 
curately size the Work being ground. Any of 
the well-known feeding mechanisms may be emi 
ployed to cause a precise transverse movement 
Of the slide 9. Since the feeding mechanism 
in itself is not a part of the present invention, 
the actual wheel feed mechanism has not been 
shown in detail. The feeding mechanism, as 
illustrated, is identical with the wheel feeding 
mechanism shown in the U. S. Patent to Tre 
fethen and Belden No. 1,783,755 dated Decem 
ber 2, 1930, to which reference may be had for 
details of the wheel feeding mechanism not 
shown in the present drawings. The wheel feed 
ing mechanism consists of a half nut 25 de 
pending from the wheel slide 9 and engaging a 
feed screw 26 which is rotatably mounted in the 
base of the machine. The outer end of the feed 
Screw 26 carries a gear 27 which in turn meshes 
With a gear 28 rotatably mounted on a stud 29. 
A manually operable feeding wheel 30 is also ro 
tatably mounted on the stud 29 and is preferably 
fixed to gear 28 so that rotation of the hand 
Wheel 30 Serves to cause a transverse movement 
of the Wheel slide 9 either toward or from the 
Work, as desired, depending on the direction of 
rotation of the feed wheel 39. The usual mi 
crometer adjusting mechanism 3 is provided on 
hand wheel 30 which serves to accurately po 
sition a stop abutment 32. The abutment 32 
cooperates With a stop arm 33 which is pivotal 
ly mounted on a stud 34 and serves to positively 
limit the rotary movement of the feed wheel 38) 
So as to stop the infeeding movement of the 
grinding wheel 5 when the Work piece has been 
ground to the required size. Details of the mi 
crometer adjustment 30 have not been illus 
trated, since this feature is not part of the pres 
ent invention. This construction is Substantial 
ly that shown in the prior U. S. Patent to Nor 
ton No. 762,838 dated June 14, 1904, to which 
reference may be had for details of construction. 
The grinding wheel may be rotated by any 

Suitable source of power (not shown) by means 
of a pulley 40 mounted on the wheel spindle 
6. The pulley 40 may be operatively connected 

to an electric motor on the wheel slide or by 
means of a belt to an overhead driving shaft. 

* Such illustration has been omitted, since this 
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drive does not constitute any part of the present 
invention. 
The Work table serves as a work support and 

in the present construction serves as a support 
for a swivel table 45 which is pivoted on a stud 
46 and arranged to be swivelled, about the ver 
tical pivot stud 46, to the desired extent and then 
locked in adjusted position. The swivel table 
45 in turn serves to support the work holding ap 
paratus which comprises a rock bar 49. The 
rock bar 49 has reduced end portions or trun 
nions 5 and 5f journaled in brackets 52 and 
53 which are fixedly mounted on the Swivel ta 
ble 45. The rock bar 49 is provided with a head 
stock member 55 and a footstock 56 which are 
arranged to rotatably support a camshaft 57 for 
a grinding operation. A master camshaft 54 is 
rotatably supported in the headstock 55 and is 
located in axial alignment with the headstock 
Center 58 and footstock center 59 So that the 
master camshaft and the product camshaft are 
in axial alignment With each other. A driv 
ing dog 60 is operatively connected to the cam 
shaft being ground and serves to form a rigid 
driving connection between the master camshaft 
54 and the product shaft 57. 
In order that a rocking motion may be trans 

mitted to the rock bar 49 SO as to produce the 
desired contour on the cams being ground, a 
rotatable master cam follower 65 is slidably 
mounted on a shaft 66 which is rotatably jour 
naled in brackets 67 and 68. The brackets 67 
and 68 are rigidly fixed to the swivel table 45. 
The master camshaft 54 is in turn operatively 
connected with a drive shaft 70 which may be 
rotated by a pulley 7 (Fig. 1) from any suit 
able SOUrce of power, Such as an overhead drive 
Shaft or the like. 

Trayerse mechanism. 

In order that the table may be traversed 
longitudinally relative to the base 0, a traverse 
mechanism is provided which may comprise a 
manually operable hand wheel 80 mounted on a 
shaft 8 and carrying a gear 82. The gear 82 
meshes with a gear 83 mounted on shaft 84. 
The shaft 84 carries a gear 85 meshing with a 
rack bar 86 depending from the under side of 
the table i?. It will be readily apparent from 
the foregoing disclosure that rotation of the 
traverse wheel 89 serves to cause a longitudinal 
traversing movement of the table f. 

Master can follower-Indeac mechanism 
In the preferred construction, the master cam 

follower or roller 65 is arranged for automatic 
indexing so that when the work table is 
traversed longitudinally to present a given cam 
in operative relation with the grinding wheel, 
the master can roller or follower 65 is indexed 
automatically into operative relation with the 
corresponding master can 2 On the shaft 54. 
The automatic indexing mechanism in the pres 
ent illustration is identical With that shown in 
the prior United States Patent to Trefethen and 
Belden No. 1,783,755 dated December 2, 1930. 
Details of this construction have not been illus 
trated completely, since reference may be had 
to the prior patent for details not readily dis 
closed in the present case. This mechanism, 
as shown in Fig. 3, may comprise a yoke 73 which 
Serves to engage the Side faces of the roller or 
follower e5 so as to slide it longitudinally on the 
shaft, 66. The yoke 3 is fixed to a rack bar 4. 
The rack bar 74 is slidably mounted in a sup 
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port. 5. A pinion 76 meshes with the rack 74 
and is mounted. On a Stud which carries a 
gear 8 meshing with a gear 9. The gear 79 
meshes. With a gear 8 which in turn carries a 
Star Wheel (not shown) arranged to be engaged 
by adjustable dogs' 88 which are adjustably po 
sitioned on a bar 89 carried by a bracket 99 
fixed to the base . It will be readily appre 
ciated from the foregoing disclosure that when 
the table is moved longitudinally, the star 
wheel engaging the dogs 88 on dog bar 39 serves 
to rotate the train of gears 8, 9 and 8 to trans 
mit a longitudinal movement to rack 4 - So as 
to automatically index the master cam roller 65 as 
the table is moved longitudinally to position it 
in operative relation. With the master can corre 
Sponding With the product cams to be ground. 
For further details of the automatic indexing 
mechanism for the master cam follower 65, ref 
erence may be had to the above-mentioned pat 
ent. 

Rock bar actuating mechanism 

The rock bar 49 is normally held in an op 
erative for Ward position by means of a Spring 
(not shown) so that the master cam opposite the 
master cam roller 65 is held in engagement. With 
the roller 65 as the master camshaft is rotated 
so as to cause a rocking of the rock bar 49, caus 
ing a corresponding movement of the can being 
ground relative to the operative face of the grind 
ing wheel, so that a desired and predetermined 
contour will be generated on the can being 
ground. 

It is desirable that a suitable mechanism be 
provided to rock the bar 49 to an inoperative 
position, thereby separating the master cams 
from the follower and the product cams from 
the grinding wheel before the table traversing 
movement is started. To accomplish this re 
sult, a fluid pressure mechanism may be utilized, 
such as that shown in the prior Patent No. 
1783,755. This mechanism comprises a cylin 
der to connected by a pipe of with a valve 

2 which is connected by a rack 33 With a gear 
train O4 which is rotated by the wheel feeding 
mechanism. The gear connection between the 
rack 03 and the feed mechanism is Such that 
When the feed wheel 30 is turned in a clockwise 
direction to cause a rearward feeding movement 
of the grinding wheel, this movement serves to 
shift the valve 2 from the position indicated 
in Fig. 2 of the drawings and move the valve 
piston O6 toward the left so as to admit fluid 
under pressure from pipe 07 through valve (2 
and into pipe O and cylinder 09, causing a 
downward movement of the piston (not shown) 
within the cylinder 09 so as to rock the rock 
bar 49 to an inoperative position so that the table 
may be readily traversed to position another 
cam in operative relation with the grinding 
wheel. For further details of the rock bar ac 
tuating mechanism, reference may be had to the 
prior patent above referred to. 

Taper adjustment–Work Support 

As illustrated in the drawings, the rock bar 
49 is supported in brackets 52 and 53 which are 
rigidly supported on a swivel table 45, So that 
the rock bar may be readily adjusted to position 
the axis of the work parallel to or at an angle 
with the axis of the grinding Wheel Spindle. 
Such a construction permits the angle between 
the work axis and the wheel axis to be readily 
varied so that the desired taper may be produced 

3 
On the can being ground. If desired, the ma 
chine may be built for a fixed taper, in which 
case the Swivel table 45 may be dispensed with. 
In this case, the brackets 52 and 53, which Sup 
port the rock bar 49, are fixedly mounted on the 
upper surface of table and are positioned so 
that the axis of the camshaft 57 is positioned 
at an angle relative to the axis of the wheel 
spindle 6, so that when the grinding wheel 5 
is brought into operative contact With a can to 
be ground, the cylindrical operative face of the 
grinding wheel will grind the cams with a de 
sired and predetermined taper thereon. 

Stepped master cams 
With the axis of the camshaft set at an angle 

relative to the axis of the grinding wheel, it 
will be readily appreciated that if the successive 
cams on the camshaft 57 are ground from the 
headstock end toward the footstock, due to the 
angular positioning of the axis of shaft 57 re 
ative to grinding Wheel spindle 6, the rock bar 
must be rocked through a greater angle when 
successive cans are ground if it is desired to rely 
upon the same fixed feed stop abutment to ac 
curately size each of the successive cams as they 
are ground. To permit the desired additional 
rocking of the rock bar. So as to enable the na 
chine to be operated by a feed mechanism em 
ploying a single stop, the master cams 2 are 
stepped or varied in size from the left-hand 
end to the right-hand end, as illustrated in Fig. 

... The left-hand master cann is the largest in 
diameter or size and each Successive master can 
is Smaller in size than the preceding master can. : 
It will be readily apparent from the illustration 
in Fig. 1 that when the table is moved toward 
the left to position cam 9 into operative rela 
tion with the grinding wheel 5, the master cam 
roller 65 Will be moved longitudinally toward the 
right, as viewed in Fig. 1, and into operative 
relation with master can . The master can 

is smaller in diameter than master cam 2 
and Will allow the rock bar to rock through a 
greater distance toward the periphery of the 
grinding , wheel so that by utilizing a single ad 
justment of the stop 33 and stop abutment 32 
of the feed mechanism, the cam O may be ac 
curately ground to the desired shape and size. 
The difference in diameter or size of successive 
master cams is calculated and determined by the 
amount of taper and spacing of the cams to be 
ground. It will be readily appreciated from the 
foregoing disclosure that a plurality of tapered 
cams may be ground on an integral camshaft by 
utilizing a true cylindrical grinding wheel with 
out the necessity of providing a complicated 
multi-stop feed mechanism for controlling the 
size of the various cams as they are ground. 

If desired, the grinding wheel may be readily 
trued by means of a diamond truling tool 20 
which is adjustably positioned on a bracket 2 
Which is in turn fixed to the SWivel table 5 (Fig. 
2) or to the longitudinally movable table fl. 
When it is desired to true the grinding wheel, 
the operator merely traverses the work table 
toward the right to bring the diamond into op 
erative contact with the periphery of the grind 
ing wheel so as to true the surface thereof. 
The operation of this machine will be read 

ily apparent from the foregoing disclosure. The 
camshaft to be ground is mounted on centers 
58 and 59 and the swive table is adjusted to 
the desired angle or the brackets 52 and 53 are 
rigidly fixed on the table so that the axis of 
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the shaft 57 bears the proper angular relation 
With the axis of the wheel spindle S. The op 
erator then traverses the table by manipula 
tion of the manually operable traverse wheel 80 
to bring the first can on the left-hand end of 
the camshaft 57 into operative relation with the 
wheel 5. During this positioning movement, 
the automatic master cam roller indexing mech 
anism, as shown in Fig. 3, causes the master 
can rollei 35 to be moved into operative relation 
with the left-hand master cam f2. The op 
erator then feeds the grinding wheel 5 toward 
the camshaft 5, by rotating the feed wheel 30, 
to grind the left-hand end can to the required 
diameter. After the first can has been ground 
to a predetermined size, the operator rotates the 
feed wheel 3 in a clockwise direction to move 
the grinding wheel 5 rearwardly and also to 
actuate valve 82, admitting fluid under pressure 
through pipe O into cylinder 00 to rock the 
bar 49 so as to separate the camshaft 57 from 
the grinding wheel and the master cans 2 from 
the follower roller 5. The operator then, by 
manipulation of the traverse wheel 80, trav 
erses the table f in a direction toward the left, 
as viewed in Figs. 1 and 2, to bring the Second 
cam if 0 into the position as illustrated in Fig. 
1 in operative relation with the grinding wheel 
5. This traversing movement of the table 

automatically indexes the master cam roller 65 
into operative relation with the master can fif, 
and the operator may then by turning the feed 
wheel 3 in a counterclockwise direction (Fig. 2) 
cause the grinding wheel to be led into cam 0 
to grind the same to a predetermined shape and 
size. The master cam ff being of Smaller di 
ameter than the preceding master cam fl2, al 
lows the rock bar to rock to a greater eXtent SO 
as to compensate for the angular relation of the 
shaft 5 and permit the grinding Wheel to re 
duce the cam to a required and predetermined 
size when abutment 32 engageS Stop arm. 33. 
This sequence of operation is continued until all 
of the cams on the shaft are ground to the de 
sited extent without the necessity of resetting 
or adjusting the stop abutment 32 of the Wheel 
feeding mechanism. 
While the present invention has been described 

as applied to a manually operable can grinding 
machine, I do not desire to be so limited in 
interpreting the scope of my invention. My in 
vention is equally applicable to an automatic 
cam grinding machine of the types shown in the 
U. S. Patents Nos. 1840,088 and 1945,588 and the 
copending application Serial No. 605,707. 
Having thus described my invention, what I 

claim as new and desire to Secure by Letters 
Patent is: 

1. A grinding machine comprising a rotatable 
grinding wheel, means for rotatably supporting 
a multiple camshaft with its axis at an angle to 
the Wheel axis, and means for moving the wheel 
and Shaft longitudinally relative to each other 
and parallel With the wheel axis to position suc 
cessive cams in operative relation with the grind 
ing Wheel and means for moving them relatively 
towards and from each other, so as to grind a 
predetermined taper On a plurality of cans there 
on while in said angular relationship. 

2. A grinding machine comprising a rotatable 
grinding wheel, means for rotatably supporting a 
camshaft With its axis at an angle to the wheel 
axis, and means for moving the wheel and shaft 
longitudinally relative to each other and parallel 
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with the wheel axis and means for moving them 
relatively towards and from each other, so as to 
grind a plurality of cams thereon while in said 
angular relationship, said means including a set 
Of master cams of Successively variable size and 
a follower cooperating there with to move the cann 
Shaft and wheel through successively greater 
distances in grinding the Successive cams On the 
Shaft. 

3. A grinding machine comprising a rotatable 
grinding Wheel, means for rotatably Supporting 
a multiple camshaft With its axis at an angle 
to the wheel axis, and means for moving the 
Wheel and shaft longitudinally and transversely 
relative to each other and parallel with the wheel 
axis and means for moving them relatively to 
Wards and from each other, so as to grind a 
plurality of cans thereon while in said angular 
relationship, said means including a set of master 
Cains Of Successively variable size and a follower 
COOperating thereWith to move the camshaft and 
Wheel through successively greater or successively 
lesser distances to grind a predetermined tapered 
Surface of a predetermined contour on Successive 
Cams. On the shaft. 

4. A grinding machine comprising a trans 
versely movable slide, a rotatable grinding wheel 
On Said Slide, a longitudinally movable Work Sup 
porting table, means for rotatably Supporting a 
camshaft on said table with its axis arranged at 
an angle to the wheel axis, and means for mov 
ing the wheel and table longitudinally and trans 
Versely relative to each other to grind a prede 
termined tapered surface of a predetermined con 
tour on a plurality of cans thereon while in said , 
angular relationship. 

5. A grinding machine comprising a trans 
Versely movable slide, a rotatable grinding wheel 
thereon, a longitudinally movable work Support 
ing table, means for rotatably Supporting a cam 
Shaft on said table with its axis arranged at an 
angle relative to the wheel axis, and means for 
moving the slide and table longitudinally and 
transversely relative to each other to grind a plu 
rality of cams on Said shaft while in said angular 
relationship, said means including a set of master 
Cans of Successively variable size and a follower 
COOperating thereWith to move the camshaft and 
Wheel to Successiveiy greater or lesser distances 
in grinding the successive cams on the shaft. 

6. A can grinding machine comprising a base, 
a tranSVersely movable Slide thereon, a rotatable 
grinding Wheel. On Said slide, a longitudinally 
movable table on said base, a rock bar pivotally 
mounted on said table, a rotatable work support 
On Said bar which is arranged to rotatably sup 
port a Camshaft thereon, Said rock bar and ro 
tatable Work Support being so positioned and ar 
ranged that its axis makes an angle to the path 
of travel of Said table and also with the axis 
of the grinding Wheel, said angle being such as 
to produce the desired taper on a cam being 
ground, and means including a master cam roller 
and a plurality of rotatable stepped master cams 
arranged to rock said bar and camshaft toward 
the operative face of the grinding wheel through 
a greater distance for each Successive cam as it 
is ground. 

7. A camshaft grinding machine comprising a 
base, a transversely movable slide mounted there 
on, a rotatable grinding wheel on said slide, a 
longitudinally movable table on said base, a rock 
bar pivotaisy mounted on said table, a rotatable 
Work Support on Said bar which is arranged to 
rotatably Support a camshaft thereon, said rock 
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bar and rotatable work support being so posi 
tioned and arranged that their axes of rotation 
are set at an angle to the path of travel of the 
table and the axis of the grinding wheel, said 
angle being such as to produce the desired taper 
On a can being ground, a master camshaft on 
Said rock bar arranged in axial alignment with 
the camshaft being ground, a master cam foll 
lower rotatably and slidably mounted on said 
table, and a plurality of stepped master cams on 
Said shaft, said master cams varying in size so 
as to allow the rock bar and camshaft to rock a 
greater distance toward the wheel periphery for 
each Successive cam being ground. 

8. A camshaft grinding machine comprising a 
base, a transversely movable wheel slide mounted 
thereon, a rotatable grinding wheel on said slide, 
a longitudinally movable table on said base, a 
rock bar pivotally mounted on said table, a ro 
tatable work support on said bar which is ar 
ranged to Support a camshaft thereon, said rock 
bar and rotatable work support being so posi 
tioned and arranged with its axis at an angle to 
the path of travel of said table and the axis of 
Said grinding wheel, said angle being such as to 
produce the desired taper on a cam, a master 
camshaft on said rock bar arranged in axial 
alignment with the camshaft to be ground, and a 
plurality of master cams of stepped sizes on said 
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shaft to allow the camshaft to rock to a greater 
distance toward the wheel periphery while grind 
ing successive cams on the shaft being ground. 

9. A camshaft grinding machine comprising a 
base, a transversely movable slide mounted there 
on, a rotatable grinding wheel on said slide, a 
longitudinally movable table on said base, a rock 
bar pivotally mounted on said table, a work Sup 
port on said bar which is arranged to rotatably 
Support a camshaft thereon, said rock bar and 
rotatable work support being so positioned and 
arranged that its axis is set at an angle to the 
path of travel of the table and the axis of the 
grinding wheel, said angle being Such as to pro 
duce the desired taper on a cam being ground, a 
master camshaft on said rock bar arranged in 
axial alignment with the camshaft being ground, 
a master cam follower rotatably and slidably sup 
ported on said table, and a plurality of stepped 
master cams on said shaft, Said master cams 
varying in size so as to allow the rock bar and 
camshaft to rock a greater distance toward the 
wheel periphery for each successive cam being 
ground. 

10. A camshaft grinding machine comprising 
a base, a transversely movable slide thereon, a 
rotatable grinding wheel on Said slide, a longi 
tudinally movable table on said base, means to 
traverse said table longitudinally, a rock bar piv 
otally mounted on said table, a rotatable cam 
shaft support on said bar, the axes of the rock 
bar and rotatable Support being positioned and 
arranged at an angle to the path of travel of said 

5 
table and also with the axis of the grinding wheel, 
Said angle being such as to produce the desired 
taper on a cam being ground, and means includ 
ing a master cam roller and a plurality of ro 
tatable Stepped master cams arranged to rock 
Said bar and camshaft toward the operative face 
of the grinding wheel through a greater distance 
for each successive cam as it is ground. 

11. A camshaft grinding machine comprising a 
base, a transversely movable slide mounted there 
On, a rotatable grinding wheel, a longitudinally 
movable table on said base, means to cause a rela 
tive transverse movement between the wheel and 
Said table, means to cause a longitudinal travers 
ing movement between the wheel and said table, 
a rock bar pivotally mounted on said table, a ro 
tatable Work Support on said bar which is ar 
ranged to rotatably support a camshaft thereon, 
Said work Support being so positioned that its 
axis makes an angle to the path of travel of the 
table and the axis of the grinding wheel for pro 
ducing the desired taper on the cam being 
ground, a master camshaft on said rock bar hav 
ing a plurality of stepped master cams thereon, 
and means to cause a relative indexing move 
ment between said follower and master cam 
shaft as the table is moved longitudinally, said 
master cams being of successively varying sizes 
So that in grinding successive cams, the cam 
shaft and rock bar may be rocked through a vary 
ing distance and the cam being ground may be 
accurately sized by utilizing a single stop on the 
Wheel feeding mechanism. 

12. A cam grinding machine comprising a base, 
a transversely movable slide thereon, a rotatable 
grinding Wheel, a longitudinally movable table on 
said base, a rock bar pivotally mounted on said 
table, a rotatable work support on said bar which 
is arranged to rotatably support a camshaft 
thereon, said rotatable work support being so 
positioned and arranged that its axis makes an 
angle to the path of travel of the table and the 
axis of the grinding wheel for producing the de 
sired taper on the cam being ground, means to 
traverse said table longitudinally to position. Suc 
cessive cams opposite to the grinding wheel, a 
Wheel feeding mechanism arranged to feed the 
grinding wheel relatively toward and from the 
Work to reduce the cam to a predetermined size, 
a stop to limit the forward feeding movement of 
the grinding wheel, and means including a plu 
rality of rotatable stepped master cams and a 
follower Which are arranged to rock said bar and 
camshaft relatively towards and from the opera 
tive face of the grinding wheel, said cams being 
of Successively varying Sizes So as to rock the cam 
shaft to a greater or lesser distance in grinding 
successive cams, whereby each cam may be accu 
rately sized by utilizing a single stop of the wheel 
feeding mechanism. 
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