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Patented Feb. 1, 1949 2,460,744 

UNITED STATES PATENT OFFICE 
2,460,744 

CAMSHAFT GRENDING MACHINE 

Clarence J. Green, Worcester, Mass., assignor to 
Norton Company, Worcester, Mass., a corpora 
tion of Massachusetts 

Application June 6, 1947, Serial No. 752,978 
(C. 51-101) 5 Claims. 

The invention relates to grinding machines, 
and more particularly to a camshaft grinding 
machine. 
One object of the invention is to provide a 

simple and thoroughly practical camshaft grind 
ing machine. 
is to provide a camshaft grinding machine which 
is arranged to grind all of the cams and main 
bearings on a camshaft. Another object is to 
provide an automatically actuated mechanism to 
control the duration of the cam and bearing 
grinding operations. Another object is to pro 
vide an electric counter mechanism to control 
the duration of the cam grinding operation, and 
an electric timer to control the duration of the 
bearing grinding operation. 
A further object is to provide an automatic 

control for the electric counter and timer which 
is arranged so that when the grinding wheel feed 
is initiated, the counter or timer are rendered 
operative depending upon whether a can or a 
bearing is positioned for a grinding operation. 
Other objects will be in part obvious or in part 
pointed out hereinafter. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, 
and arrangements of parts, as will be exemplified 
in the structure to be hereinafter described, and 
the scope of the application of which will be in 
dicated in the following claims. 
In the accompanying drawings, in which is 

shown one of various possible embodiments of 
the mechanical features of this invention: 

Fig. 1 is a front elevation of the improved 
camshaft grinding machine; 

Fig. 2 is a cross sectional view, on an enlarged 
scale, through the machine, taken approximately 
on the line 2-2 of Fig. 1, showing the work head 
and the wheel head in elevation; 

Fig. 3 is a combined hydraulic and electrical 
diagram of the wheel feeding mechanism and 
the controls therefor; 

Fig. 4 is a longitudinal sectional view, on an 
enlarged scale, through the solenoid actuated 
feed control valve; 

Fig. 5 is a diagrammatic perspective view show 
ing the operative relationship of the various 
mechanisms; 

Fig. 6 is a fragmentary rear view, showing 
the master cam roller indexing mechanism; 

Fig. 7 is a fragmentary view, on an enlarged 
Scale, of the star wheel and dog bar and other 
associated parts of the master cam roller in 
dexing mechanism; 

Fig. 8 is an electric wiring diagram of the 
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2 
electrical controls for the wheel feeding mecha 
nism; and 

Fig. 9 is a fragmentary sectional view, on an 
enlarged scale, of a modified construction for 
use; in positioning the rock bar for a bearing 
grinding operation. 
A camshaft. grinding machine has been illus 

trated in the drawings having a base. O which 
Supports a longitudinally movable work table 
on the usual flat way 2 and V-way 3. The 
base 0 also supports a transversely movable 
wheel slide 5 which is mounted on the usual 
flat way f6 and V-way 7 for a transverse adjust 
ment toward and from the Work supporting table 
f. The wheel slide 5 rotatably supports a 
grinding Wheel Spindle 8 in suitable bearings 
(not shown). The Wheel spindle 8 carries a 
grinding wheel 9 which is arranged to present 
a peripheral cylindrical grinding face to the work 
piece for a grinding operation. The grinding 
wheel 9 and its supporting spindle 8 may be 
driven by means of an electric motor 20 mount 
ed on the upper surface of the wheel slide 5. 
A pulley 2 is mounted on the motor shaft and 
is connected by a driving belt 22 with a pulley 23 
mounted on the wheel spindle 8. 
The Work table serves as a support for a 

rock bar 25 which is supported on trunnion studs 
26 and 27 (Fig. 5). The trunnion studs 26 and 
27 are supported in bearings (not shown) which 
are fixedly mounted on the table . The rock 
bar 25 is provided with a head stock center 28 
and a foot stock center 29 rotatably to support 
a camshaft 30. The camshaft 30 is provided 
with a plurality of integral cams 3 and bear 
ings 32 to be ground. 
In order to generate predetermined contours 

on the cams 3, a master camshaft 33 is rotat 
ably supported on the rock bar 25 in axial align 
ment with the centers 28 and 29. The shaft 33 
serves as a support for a plurality of master 
cams 34 and a plurality of master bearings 35. 
A rotatable master cam roller 36 is slidably 
mounted on a rotatable shaft 37 which is rotat 
ably Supported in bearings fixed relative to the 
table fl. - 

The master cam roller 36 is arranged so that 
it may be indexed longitudinally in timed rela 
tionship with the indexing movement of the 
table so that when the table f is indexed lon 
gitudinally to position a cam 3 or a bearing 32 
opposite the grinding wheel 9, the master cam 
roller 36 will be automatically indexed to a posi 
tion opposite the master cam 34 or the master 

  



bearing 35 corresponding to the cam or bearing 
to be ground. 
A suitable mechanism is provided yieldably to 

maintain the master cams 34 and the master 
bearings 35 in engagement With the master can 
roller 36 during a grinding operation and to sepa 
rate the master cams and bearings from the roll 
er during a table indexing movement. The rock. 
bar 25 is provided with: an arm 40 which is con 
nected to the end of a piston rod 4. A piston 
42 is mounted on the upper end of the piston rod. 
4 and is slidably supported within a cylinder 43. 
A compression spring 44 surrounds the piston rod 
4 and is interposed between the piston 42 and, 
an end cap at the lower end of the cylinder 43. 
The compression spring 44 normally serves to 
maintain the master cams 34 or the master bear 
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operation, the master cam roller 36 will be in 
dexed into operative with the corresponding 
master cam 34. 

In order to control the grinding cycle while 
grinding a bearing 32 on the camshaft 39, a roller 
65 is mounted on the left-hand end of the shaft 
58 (Fig. 7). The roller 65 is arranged in the path 
of a plurality of limit switches 66, 67 and 68 which 
are supported on a bar 63 which is fixedly 
mounted on a bracket, 55. When the table is 

... indexed longitudinally to position one of the bear 
ings. 32 for a grinding operation, the roller 65 
will engage the corresponding limit switch so as 

- to render an electrical control mechanism to be 
5 Shereinafter described operative to control the 
grinding feed on the bearing to be ground. The 
limit switches 66,61, and 68 are spaced on the bar ings 35 yieldably in engagement with the master 

cam roller 36 during a grinding operation. When 
it is desired to index the table if longitudinally 
to position a new cam 3 or bearing 32 in opera 
tive relationship with the grinding wheel. 9, 
fluid under, pressure, is admitted through a pipe 
45 into a cylinder chamber 46 to cause a down 
ward movement of the piston 42 which serves to 
rock the rock bar 25 in a counterclockwise direct 
tion (Figs... 3-and-5); to separate the master cams 
and bearings from the master cam roller. 36. dur 
ing a table indexing movement. :- . . . . . 
The table; fl. may be traversed: longitudinally 

by a manually operable traverse mechanism com 
prising a hand wheel 59 which is operatively con 
nected to a train of gears (not shown) with a 
rackbar 5?, depending from: the underside of the 
table. fs (Fig.2). This mechanism is substan 
tially identical with that shown: in - the prior 
United States: Patent No. 1,783,755 to: C. G.; 
Trefethen, et al., dated. December 2, 1930, to 
which reference may be had for details of dis-, 
closure not contained herein. 
An automatically operated, indexing mecha 

nism is provided for indexing the master cam 
roller:36 longitudinally intimed relationship with 
the indexing movement of the work table asso. 
that when the table is indexed to position a cam 
3 or a bearing. 32. into operative position rela 
tive to the grinding: wheel 49, the master cam 
roller will be... automatically, positioned opposite 
the corresponding mastercam.34 or master bear. 
ing; 35. This: mechanism, comprises, a yoke: 52. 
which is fixedly, mounted on a slidably...mounted 
rack bar 53. A dog bar. 54 is: supported by a 
bracket 55 which is fixed relative to the base ite 
(Fig. 6). The dog bar. 54 supports a plurality of 
adjustable dogs. 56 which are: arranged in the 
path of a star wheel 5. The star, wheel. 5:7 is 
mounted on a rotatable shaft. 58 which carries a 
gear. 59 meshing. With a gear 60 on the stud 6. 
The gear 60 meshes with a gear. 62 carried by a 
shaft or stud 63. The shaft 63 also supports...a 
gear. 64 which meshes with the rack bar 53. It 
Will be readily apparent from the foregoing. dis 
closure that when the table. If is moved, longis 
tudinally a corresponding, movement is imparted 
to the star wheel and the gear train. above, de 
scribed. When the star wheel moves into-en 
gagement with one of the dogs 56 on the dog.bar 
54, a rotary motion is transmitted to the gear 
train to transmit a longitudinal indexing move 
ment to the rack bar, the yoke 52 to index the 
master cam roller 36 longitudinally. The dogs 55 
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69 to correspond with the spacing of the bearings 
32 on the camshaft 30 to be ground. There is 
One limit switch for each bearing on the cam 
shaft. 30. In the present case there are three 
bearings: to be: ground and consequently there 
are three limit switches 66, 67, and 68. If a shaft 
to be ground has more than three bearings to 
be ground, then additional limit switches are:pio 
vided on the bar 69. ; ... 
: A. suitable wheel feeding: mechanism is... pro 
vided for controlling the feeding movement of 
the grinding wheel during the grinding of cams 
34 and bearings 32 on the camshaft, 30. This 
feeding mechanism' comprises a rotatable feed 
screw s 57 (Rigs. 2 and 3) which meSkies with or 
engages a half nut. S. depending from:the under 
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are adjustably positioned on the dog bar 5 to 
correspond with the spacing of the cams 3't' on 
the-shaft 30 so that when the table is indexed 

side of the wheel slide 5: A manually operable 
feed wheel. ii (Figs. 1. and 2) is: provided; for 
manually rotating the feedscrew. 75 to impart a 
transverse movement to the wheel slide 5. 
In order to move the wheel slide rapidly: to 

and from: a grinding. position and to automati 
cally control the feed thereof during grinding, a 
hydraulically operated mechanism is provided 
comprising a cylinder 78 which is fixed relative 
to the base 0. The cylinder 8 contains, a.slid 
ably mounted piston 79 which is connected to: a 
double endipiston rodi 80: The left hand end of 
the piston rod.88is connected by heans of a cott 
pling 8...with the right hand end of the feed screw, 
75. The coupling.8d' is arranged so that the feed. 
screw. 75 may be rotated without imparting a 
rotary motion to the piston rod 8). 
A feed control valve 82 is: provided for con 

trolling the admission to and exhaust of fluid 
from the cylinder 78. The valve 82 is preferably 
a piston, type valve comprising a valve stem 83 
having formed integral therewith valve pistons 
84,.85, 8S and 87. A compression spring 88 serves 
normally to maintain: the valve stem 83 in its 
right hand end position as-illustrated in. Fig. 4. 
A push-type solenoid 89 is provided to shift the 
valve stem-83 toward the left when it is: desired 
to initiate a forward feeding movement of the 
grinding wheel 9. Fluid uneier-gressure from 
a pump (not shown) is passed throughi'a pipe-9 
into a valve chamber 9 located between the valve 
pistons 85 and 86. In the position of the valve 32 
(Fig. 4) fluid under pressure entering the valve 
chamber 9 passes through a pipe 92 into a cylin 
der chamber 93 to cause the piston 9 together 
with the feed screw 75 and wheel slide 5 to move 
toward the right (Fig. 3) to move the grinding 
wheel f$ to a rearward or inoperative position. 
During this movement, fluid within a cylinder 
chamber 94 may exhaust through a pipe 95 into 
a valve chamber 96 located between thie valve 

to position any one of the cams 3: or a grinding 75 pistoris 84° and 85 and pass out through a port 
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97, a passage 98, and a pipe 99 into the reservoir 
Contained within the base of the machine. 
When the solenoid 89 is energized to shift the 

valve stem. 83 into its left hand end position, fluid 
under pressure passing from the pipe 99 into the 
valve chamber 9 passes out through the pipe 95 
into the cylinder chamber 94 to cause the piston 
79 to move toward the left (Fig. 3) to move the 
grinding wheel 9 rapidly toward the work piece 
to be ground. During this movement of the 
grinding wheel 9, fluid within the cylinder 
chamber 93 may exhaust through the pipe 92, 
through a valve chamber 100 located between the 
valve pistons 86 and 8 and pass out through a 
port of, through the passage 98 and the ex 
haust pipe 99 into the reservoir. 

In order to slow down the rapid approaching 
movement of the grinding wheel 9, a dash pot 
feed regulator is provided comprising a pair of 
diametrically opposed dash pot pistons 06 and 
f07. A rearwardly extending portion of the pis 
ton rod 8 is provided with an adjustable nut 98 
which is arranged to engage the right hand end 
of a collar 89. The rapid approaching move 
ment of the wheel continues until the nut 08 
engages the collar 9 and starts movement of 
the dash pot pistons: fs and toward the left 
(Fig. 3). Fiuid from the dash pot cylinders is 
exhausted through a pipe i3 and a needle valve 
i into a reservoir f2. A pipe 6 is also con- ; 
nected to the left hand end of both of the dash 
pot cylinders to control the exhaust of fluid 
through a second needle valve and a pipe 
A 8 into the reservoir 2. During the initial 
movement of the dash pot pistons 6 and 7 
toward the left, the exhaust of fluid from both 
Of the dash pot cylinders is controlled by the set 
ting of needle valves and to produce a 
shoulder grinding or a rough grinding feed. 
After the dash pot pistons close the port at the 
end of the pipe A, the exhaust of fluid is there 
after controlled by valve which is set to pro 
duce a slower or finish grinding feed. 
in order to maintain sufficient fluid within the 

reservoir 2, fluid under pressure from the pump 
(not shown) is conveyed through a pipe f3, and 
a relief valve which is set to pass a relatively 
low pressure fluid through the relief valve 4. 
Excess fluid under pressure entering the relief 
valve A is returned through a pipe 5 into the 
reservoir. A pipe 2 connects the relief Valve 

4 with the reservoir 2. A control valve 2 
is provided in the pipe line 28. Compression 
springs are provided within the dashpot cylin 
ders to return the dashpot pistons 06 and 0 to 
ward the right into an inoperative position when 
the wheel side 5 and grinding wheel 9 are 
moved rearwardly to in Operative positions. In 
order to facilitate the passage of fluid through 
pipe 8 to fill the dash pot cylinder chambers, 
a check valve 9 is provided which opens to 
allow rapid passage of fluid to bypass around 
the needle valve 7, rapidly to fill the dash pot 
cylinder chambers, 
A modified construction has been illustrated 

in Fig. 9 for controlling and positioning the rock 
bar 25 during a bearing grinding operation. As 
shown and described aibove cylindrically shaped 
master bearings have been provided for locating 
the rock bar relative to the master can follower 
roller 36 during a bearing grinding operation. 
During the bearing grinding operation there is 
no rocking movement of the bar 25 but it is 
merely necessary to position the bar in a fixed 
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6 
position and to maintain it in this position dur 
ing the grinding of the bearings 32 on the cam 
shaft 30... As illustrated in Fig. 9, the rock bar 
25 may be provided with a plurality of brackets 
40 which are fixedly mounted on the upper sur 

face of the rock bar 25 and spaced thereon to 
correspond with the main bearings 32 on the 
camshaft 39 to be ground. An adjusting screw 
f4 is mounted on the upper end of the bracket 
40. The adjusting screw 4 is provided with 
an enlarged head 42 having a plane surface 
which is arranged to engage the periphery of 
the master cam roller 36 to position the rock bar 
25 during a bearing grinding operation. It will 
be readily apparent from the foregoing disclosure 
that the adjusting screw f4f may be adjusted 
precisely to adjust the position of the rock bar 
25 relative to the master can roller 36 in setting 
up the machine for a grinding operation. 
A Work driving motor 38 is mounted on a work 

head casing 39 (Fig. 1) which is operatively con 
nected to rotate the master camshaft 33 and the 
camshaft 30 to be ground. The driving connec 
tions between the motor 38 and the master cam 
shaft 33 are identical with that shown in the 
prior United States. Patent No. 2,194,434 to Her 
bert A. Silven dated March 19, 1940, to which 
reference may be had for details of disclosure not 
contained herein. 
An electrical control apparatus is provided in 

cluding a source of power, as indicated by a pair 
Of power lines L and L2 (Figs, 3 and 8). A con 
trol lever 26 is pivotally supported on a stud 
27 on the front of the base 0. When the lever 
f26 is moved in a counterclockwise direction (Fig. 
3), a cycle start switch is closed to start a grind 
ing cycle by energizing the solenoid 89. If it is 
desired to stop the grinding cycle at any time 
during a grinding Operation, the control lever 
f 26 may at any time be moved in a clockwise 
direction (Fig. 3) to open a cycle stop switch 29. 
The closing of the cycle start switch 28 serves 
through a pair of control relays CR and CR2 
to energize the solenoid 89 so as to shift the con 
trol valve 82 to initiate an infeeding movement, 
of the grinding wheel 9. The control relays CR 
and CR2 Serve to render either an electric timer 
f30 or an electric counter 3 operative to con 
trol the duration of a bearing or a cam grinding 
cycle respectively. A normally closed limit; 
SWitch LS (Figs. 3 and 8) is actuated by an ad 
justable screw 32 carried by an arm 33 on the 
rock bar 25. Each time the rock bar is rocked 
during a can grinding operation, that is, once 
during each rotation of the master camshaft and 
the camshaft being ground, the switch LS is 
opened to impart an impulse to the counter 3f. 
After a predetermined number of rotations of the 
camshaft 3 being ground, that is, after a pre 
determined number of impulses of the counter 
3, the solenoid 89 is deemergized thereby re 

leasing the compression of the spring 88 which 
shifts the control valve 82 into a reverse position 
to move the grinding. Wheel 9 rearwardly into 
an in operative position and thereby - to termi 
nate a cam grinding Operation. 
When the table f is indexed to position one 

of the bearings 32 for a grinding operation, the 
roller 65 is moved to actuate and open one of the 
limit switches (LS2-Fig. 8) 66, 67, or 68 (Fig. 6). 
Opening of . One of the limit Switches serves to 
render the timer 30 operative to control the 
grinding cycle So that the solenoid 89 remains 
energized for a predetermined time interval. 
After a predetermined time interval has elapsed, 
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the timer 30 operates to break.a. circuit so as to 
deenergize the solenoid 89 thereby allowing the 
released compression of the spring 88 to shift the 

8. accompanying drawings is to be interpreted as 

valve. 82 into a reverse position to move the 
grinding wheel 9 rearwardly to ar. inoperative 
position, and thereby to: terminate a bearing 
grinding operation. - - 

... While, the limit switches (LS2-Fig. 8). 66; 67. 
and 68 remain closed, the timer is rendered in 
operative and the counter 31 operative to coa 
trol a cam grinding cycle. 

Operation. 

The operation of the improved camshaft grind 
ing. machine will be readily apparent from the 
foregoing disclosure. Assuming the various ad 
justments to have previously been made, a cam 
shaft 30 having a plurality of cams 3 is and bear 
ings. 32 to be ground is mounted on centers. 28 

ing: motor 20 and the work driving motor 38 are: 
Started. The manually operable traverse wheel. 
50, is-rotated to index the table , so as to position 
either a cam 30 or a bearing 32. to be ground in 
an operative position. Opposite the grinding wheel 
9. During the table indexing movement, the 
master cam roller 38 is automatically indexed 

C 

t 

into operative relation with the master cam 34, 
or master bearing 35 corresponding to the cam 
3 or bearing 32 to be ground. The control lever. 
26, is then rocked in a counterclockwise: directional 
(Fig. 3) to close the cycle start switch. 28. Clos 
ing switch 28 serves to energize the solenoid 89 
to shift valve stem 83 into an extreme: left hand 
position to initiate a rapid approaching movement 
of the grinding wheel 9 toward the cam 3- or 
bearing 32 to be ground: The rapids approaching: 
movement of the grinding wheel. 9s continues 
until the nut 08 engages the sleeve; fo9 after 
which the dashpot pistons 06 and C7 slow down: 
the rapid approaching to a slow grinding... feed; 

... At the same time: the cycle start, switch, 28' is 
closed, either the electricitimer 30 or the electric, 
counter 3 is rendered operative depending upon 
whether a bearing 32 or a cam 3 is to be ground. 
The grinding operation continues: for either a 

... predetermined time interval or a predetermined 
number of impulses of the counter after which 
the solenoid 89 is deemergized to release the com 
pression of the spring 88 which shifts the valve, 
82, into a reverse position rapidly to nove: the 

5 

illustrative and not in a limiting sense. 
I claim: - - - - - 
1. In a camshaft grinding machine having a 

transversely movable rotatable grinding wheel, 
alongitudinally movable table; a rock bait on said 
table, a master camshaft. rotatably supported on 
said rock bar, a plurality of spaced master cams 
and master bearings on said: shaft, a headstock 
and a footstock center on said rock bar in axial 
alignment with the master camshaft rotatably 
to supporta camshaft having a plurality of spaced 
cans and bearings to be gröuad, a. slidably 
mounted rotatable: naster can roller' on said 
table, an electric counter actuated by oscillation 
of the rock bar which is rendered operative when 
a camis-in-an operative grinding position to con 
trol the duration of a cam grinding operation, 
and an electric timer which is rendered operative 

an iri iwi. When EYEEE tion to control the duration of a bearing grinding operation. 
2. In a camshaft grinding machine having a 

transversely movable rotatable grinding wheel, a 
longitudinally movable table, means including a 
hydraulic piston and cylinder to move said wheel 
transversely in either direction, a solenoid ac 
tuated control waive therefor, a rock bar on said 
table, a master camshaft rotatably to rock said 
bar, a plurality of spaced master cams and master 
bearings on said shaft, a headstock and a foot 
stock center on said rock bar' in axial alignment 
with the master camshaft rotatably to support 
a camshiaft having a plurality of spaced cams 
and bearings to be ground, a table-indexed slid 
ably mounted master camroller on said table, an 
electric counter actuated by oscillation of the 
rock bar which is rendered operative when a cam 
is in an operative grinding position to actuate 
said solenoid'valve to cause arearward movement of the grinding wheel to an inoperative position 
after a predetermined cam grinding operation, 
and an electric timer which is rendered operative 
when a bearing is in an operative grinding posi 
tion to actuate said solenoid valve to cause a 
rearward movement of the grinding wheel to an 
inoperative position after a predetermined bear 

3. 

grinding wheel 9 to a rearward, or inoperative 
position. The table i? may then be indexed. to 
position the next cam. 3 or bearing; 32 into a: 
grinding position after which the grinding: cycle 
is repeated until all of the cams: 3-ft and bearings: 
32, have been ground. . 
As illustrated in the drawing and described. 

above, the table - is indexed manually by rota 
tion of the hand traverse wheel 50. If desired the 
table: if may be indexed automatically in a rhan 
ner similar to that disclosed in the prior United 
States.patent to Herbert A. Silven, No. 21945.434 
dated March 19, 1940, to which referencerniay be 
had for details of diselosure not contained herein. 

It will thus. be seen that there has been pro 
vided by, this. invention apparatus in which the 
various objects hereinabove set forth together 
with many thoroughly practical advantages are 
successfully achieved. As many possible embodi 
mentsi may be made of the above invention and 
as many changes might be made in the embodi 
ment above set forth; it is to be understood that 

5 5 

60. 

65. 

70: 

ing grinding operation has been completed. 
3: In a camshaft griding machine having a 

transversely movable rotatable grinding wheel, 
a longitudinally movable table, means including 
a piston and cylinder to move said wheel trans 
versely in either direction, a solenoid actuated 
control valve therefor, nears including a man 
ually operable switch; to actuate said solenoid to 
initiate a forward feeding movement of the grind 
ing wheel, a rock bar on said table, a master cam 
shaft rotatably supported on said rock bar, a 
plurality of spaced master caims andmaster bear 
ings-on said shaft, a headstock and a footstock. 
center" on said rock-bar in axial alignment with: 
the naster cam rotatably to support a carnshaft. 
having a plurality of spaced cams and bearings 
to be ground, a slidably mounted rotatable-master 
can follower. on said table, an electric counter 
actuated by oscillation of the rock bar which is 
rendered operative. When a camis-in-an operative 
grinding. position to actuate. said solenoid valve 
after. a. predetermined can grinding operation to 
cause-a rearward movement of the grinding, wheel. 
to an inoperative position so as to control the 
duration of a cam grinding operation, and an 
electric timer' which is rendered operative when 
a bearing is in an operative" grinding position to 

all matter hereinbefore set forth or shown inities 75 actuate said solenoid valve to cause a rearward 
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movement of the grinding wheel to an inoperative 
position after a predetermined bearing grinding 
operation so as to control the duration of the 
bearing grinding operation. 

4. In a camshaft grinding machine having a 
transversely movable rotatable grinding wheel, 
a longitudinally movable table, a rock bar on said 
table, a master camshaft rotatably supported On 
said rock bar, a plurality of spaced master cams 
and bearings on said shaft, a headstock and a 
footstock center on Said rock bar in axial align 
ment with the master camshaft rotatably to Sup 
port a camshaft having a plurality of spaced cams 
and bearings to be ground, a table-indexed slid 
ably mounted master cam roller, an electric 
counter, a limit switch actuated by oscillation of 
said rock bar to actuate said counter to control 
the duration of a cam grinding operation, a plu 
rality of limit Switches, one of said limit SWitches 
being arranged to be actuated when the cam 
shaft is moved longitudinally to position a bear 
ing for grinding, and an electric timer rendered 
operative by said switches to control the duration 
of the bearing grinding operation. 

5. In a cam grinding machine having a trans 
versely movable rotatable grinding wheel, a longi 
tudinally movable table, a rock bar on said table, 
a master camshaft rotatably supported on said 
rock bar, a plurality of Spaced master cans. On 
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said shaft, a headstock and a footstock center 
on said rock bar to support a camshaft having 
a plurality of spaced cams and bearings to be 
ground, a rotatable slidably mounted master cam 
roller on Said table, means including a dog bar 
having a plurality of adjustable dogs and a star 
wheel to index the master cam roller in timed 
relation with the table indexing movement, a 
plurality of Spaced adjustably mounted screws on 
Said rock bar located between said master cams 
which are spaced to correspond with spaced bear 
ings On the camshaft to be ground, said screws 
being arranged to engage said roller when a 
main bearing is in a grinding position, a plurality 
of spaced limit switches actuated in timed rela 
tion with said star wheel, and an electric timer 
rendered operative by said limit SWitches to con 
trol the duration of a bearing grinding operation, 
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