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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.
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 cam 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;

Pig, 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;

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

Pig. 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 dlagram of the

Another object of the invention

Another object is to pro-.
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electrical controls for the wheel feeding mecha-
nism; and

Fig. 9is 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 18 which
supports -a longitudinally movable work table i
on the ustal flat way 12 and V-way 13.  The
base 10 also supports & transversely movable
wheel slide 15 which is mounted on the usual
flat way 16 and V-way [T for a transverse adjust-
ment toward and from the work supporting table
f1. 'The wheel slide {5 rotatably supports. &
grinding wheel spindle 18 in suitable bearings
(not shown). The wheel spindle 18 carries a
grinding wheel :{$ which is arranged to present
a peripheral cylindrical grinding face to the work
piece for a grinding operation. The grinding
wheel 18 and its supporting spindle: 18.may be
driven by means of an electric motor 20 mount-
ed on the upper surface of the wheel slide 15.
A pulley 21 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 {i serves.as a support for a
rock bar 25 which is supported on trunnion studs:
26 and 271 (Fig. 5).  The trunnion studs 26 and
21 are supported in bearings (not shown) which
are fixedly mounted on the table {1. The rock
bar 25 is provided with a head stock center 28
and a foot stock center 29 rotatably to support
a camshaft 306. 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
oh 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 1elat1ve to the
table 11.

The master cam roller 36 is arranged 50 that
it may. be indexed longitudinally in timed rela-
tionship with the indexing movement - of . the
table {1 so that when the table 1 is indexed lon-
gitudinally to position a cam 31 or a bearing 32
opposite the grinding wheel 19, 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 3% in engagement with the master cam
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: 46 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:. =

41 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~ .

ings 35 yieldably in engagement with the master

cam roller 36 during a grinding operation:  When-

it is desired to index the table {{ longitudinally
- to: position: a-new cam: 34 or bearing: 32 i opera-
tive .relationship with the grinding wheel:
fluid: under. pressure: is: admitted through: a: pipe
45-into: a. cylinder ‘cliamber 46 to cause a down-
" ward: movement-ofi the piston 42 which:serves.fo

rock the rock bar 25 in a counterclockwise direcs

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: i I° may: be  traversed: loncfltudmally

by-a manually operable traverse mechanism com-
-prising:a hand wheel 59 which' is operatively con=
.. nected.to-a train' of: gears” (not-shoewn) with: g
" rack bar 5l depending from:the.underside of:the
table [{: (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: automstically operated: indexing  meecha-
nism: is provided for indexing the master cam:
roller:36:longitudinally in-timed relationship with

the:indexing movement:of: the work table 4i.so

-that. when:the table:is:indexed: to position.a cam:
31 or a bearing. 32.into: operative position relas
tive-to: the: grinding: wheel {8, the master cam
roller will: be.automatically positioned: oppesite
the:corresponding:master-cam. 34 or master-begr~
ing:.35. 'This: mechanism. comprises: a yoke: 5%
which: is: fixedly. mounted:on: g slidably. mounted
rack. bar: §3:. A. dog bar: 54 is:supported by @
bracket 55 which: is fixed: relative to-the base 48
(Fig..6).. The.dog:bar: 54 supports.a plurality: of
cadjustable dogs. 56 which: are: arranged in. the
path of a star wheel 57. The:star wheel: 5i: is

' - mounted on -a.rotatable shaft: 58 which:carries a

gear 59 meshing with a.gear 60 on the stud: 6i:
The gear 60 meshes:with a -gear 62 carried: by: a
shaft: or stud 63... The shaft 63 also supports g
gear: 64 which: meshes: with the rack.bar 53 . It
“will be readily: apparent.from the-foregoing: dis-
closure that when:the table. 1. is- moved, longi=
tudinally a. corresponding, movement is. imparted
to. the star wheel and.the. gear tram 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 transmltted to the -gear
train to transmit a longitudinal indexing move-
ment' to-the rack bar; the yoke 52 t0' index the
master cam roller §6- 1ong1tud1nally The dogs 55
are: adjustably. positioned on the'dog bar 5% to
correspornd” with. the spacing- of*the 'cams- ‘- on
the-shaft 30°so-that when tHe table- is ‘ihdéxed
- to:position- any one-of the cams: 31 or+a’ grinding
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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 38, a roller
65 is mounted on the left hand end of the shaft
58 (Fig. 7). The roller 85 is arranged in the path
of a.plurality of limit switehes §8, 61'and 68 which
are- supported - on: 2 Bar  §8 which iss fixedly
mounted on a bracket 55. When the table {1 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

o,
v

20

- hereinafter deseribed operative to control the
grinding: feed- on: the bearing to be ground. The
.. limit switches 66, 67, and 88 are spaced on the bar

69 to correspond with the spacing of the bearings
32 on the camshaft 38 to be ground. There is
one limit switch for each bearing on the cam-
shaft: 36, Im: thie: present case there: are three

_ bedrings: to. be:r ground: and: consetpuertily: there
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are three 1imit switches 66, 67, and §8. If:g.shaft
to be ground has more: than three: hearings. to
be ground, themadditional limit: switehes:are pro-
vided:on:the:bar 69:.

- Alsuitable wheel. féeding: mecha:msm iy pra—
vided for controlling the feeding movement. of
the- grinding wheel during: the: grinding of cams
31 and:bearings:32: on the: canishaft. 30. This
feeding: mechanism: comprises. a. rotatable: feed
serew: 15+ (Migs.. 2 and) 3) which mashes with:or:
engages a-half nut.16: depending from:the:under-
side of the:wheel slide:15:: A manually’ operable
feed wheel 71" (Figs.. 1..and 2) ist provided: for
manually rotating the:feed: serew 75 to impart a
transverse movemnent: tor thie wheel slider 5.

In order to. move the whezl: slide rapidly’ to
andi from: g. grinding. positich and toraitormsti-
cally: control the feed: thereof during grinding, a:
hydraulically operated’ mechanism: i§ provided
comprising a: cylinder 7& which' is: fixed relative
to-the base 10. The cylinder 78! contains a:slid-
ably mounted piston 79 whiclt is”connected to: a
double: end: piston: rod: 88i: The-left: hand! end: of
the.piston rod:88'is'connected by means-of a cou~
pling 81 with:the right hand end of:the feed:screw
15:. . The coupling 84 is arransed so:that the feed
screw: T8 may: be rotated: withous: 1mpartmg o
rotary motion to the:piston rod 89.. -

A feed control! valve 82 is: provided for con-
trolling thie: admission. to and' exhaust of fluid
from:the cylinder 718. The valve 8% is preferably
o piston: type valve comprisihg & valve stem 83
having formed integral therewith: valve  pistons
84;.85; 88 and 87. ' A compression:spring 88 serves
normally: to-maintain: the valve stem 8% imr ity
right hand end position. as- ilustrated’ in- Fig. 4.
A push-type soleneid’ 897i§ provided- to shift the
valve stem-8% toward: the left' when: it7 is: desired
to  initiate" a- forward feeding movement' of the
grinding wheel (9. Fluid under pressure from
o pump (hot shown) is-passed through-a: pine- 8§
into‘a-valve chamber 81 loeated between the valve
pistons 85 and 86. In the position-of thevalve §2
(Fig. 4) fluid urider pressure:entering the valve
chamber §1-passes through a- pipe-§Z'into a-cylin-
der chamber 93 to cause the piston: 1% together
with the féed screw 15 and wheel slide | 5tc: move
toward: the-right- (Fig: 3) to move the grinding
wheel 18 to a rearward or inoperative position.
During- this* movement fluid’ within® a cylinder
chamber ‘94 may‘exhaust through's pipe 95 into
a valve chamber 96 located between the- valve
pistons 88" and 85 and’ pass out througlr s~ port
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97, 3 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, finid
under pressure passing from the pipe 98 into the
valve chamber §4 passes out through the pipe 85
into the cylinder chamber 84 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 8% and 87 and pass out through a
port 101, through the passage 88 and the ex-
haust pipe 89 into the reservoir.

In order to slow down the rapid approaching
movement of the grinding wheel {8, a dash pot
feed regulator is provided comprising a pair of
diametrically opposed dash pot pistons {86 and
{07. A rearwardly extending portion of the pis-
ton rod 88 is provided with an adjustable nut 108
which is arranged to engage the right hand end
of a collar #88. The rapid approaching move-
ment of the wheel continues until the nut 128
engages the collar 10§ and starts movement of
the dash pot pistons 186 and {87 toward the left
(Fig. 3). Piuid from the dash pot cylinders is
exhausted through a pipe {i8 and a needle valve

{i1 into a reservoir {12, A pipe 116 is also con- :

nected to the left hand end of both of the dash
pot. cylinders to control the exhaust of fiuid
through a second needle valve ({7 and a pipe
{18 into the reserveir £42. During the initial
movement of the dash pot pistons 108 and 167
toward the left, the exhaust of fluid from both
of the dash pot cylinders is controlled by the set-
ting of needle valves §ii1{ and {17 to produce a
shoulder grinding or a rough grinding feed.

(=13

10

15
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After the dash pot pistons close the port at the 4¢

end of the pipe 118, the exhaust of fluid is there-
aftar controlled by valve { {7 which is set to pro-
duece a slower or finish grinding feed.

in order to maintain sufficient fluid within the
reservoir 112, fluid under pressure from the pump
(not shown) is conveyed through .a pipe §{3, and
a relief valve 114 which is set to pass a relatively
low pressure fuid through the relief valve 1id.
Excess fluid under pressure entering the relief
valve {14 is returned through g pipe 15 into the
reservoir. A pipe #28 connects the relief valve
t14 with the reservoir {2, A control valve (21
is provided in the pipe line 128. Compression
springs are provided within the dashpot cylin-
ders to return the dashpot pistons 106 and 107 to-
ward the right into an inoperative position when
the wheel siide 15 and grinding wheel 13 are
moved rearwardly to inoperative positions, In
order to facilitate the passage of fluid through
pipe $48 to fill the dash pot cylinder chambers,
a check valve §19 is provided which opens to
allow rapid passage of fluid to bypass around
the needle valve {11, 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 above cylindrically shaped
master bearings have been provided for locating
the rock bar relative to the master cam follower
roller 35 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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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
{48 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 38 °to be ground. An adjusting screw
i4i is mounted on the upper end of the bracket
140. 'The adjusting screw (41 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. I will
be readily apparent from the foregoing disclosure
that the adjusting screw (&1 may be -adjusted
precisely to adjust the position of the rock bar
25 relative to the master cam roller 36 in sefting
up the machine for a grinding operation. )

‘A work driving motor 38 is mounted on a work
head casing § (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 83 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.3and 8). A con-
trol lever 126 is pivotally supported on a stud
127 on the front of the base §{0. When the lever
126 is moved in a counterclockwise direction (Fig,
3), a cycle start switch is closed to start a ‘grind-
ing cycle by energizing the solenoid 88. If it is
desired to stop the grinding cycle at any time
during a grinding operation, the control lever
f26 may at any time be moved in a clockwise
direction (Fig. 3) to open a cycle stop switch 128,
The closing of the cycle start switch 128 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 48. The control relays CRI
and CR2 serve to render either an electric timer
130 or an electric counter #23{ cperative to con-
trol the duration of a bearing or a cam grinding
cycle respectively. A “normally closed limit
switch LSI (Figs. 3 and 8) is actuated by an ad-
justable screw 132 carried by an arm 133 on the
rock bar 25. Each time the rock bar is rocked
during a cam 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 (3t.
After a predetermined number of rotations of the
camshaft 3§ being ground, that is, after a pre~
determined number  of impulses of the counter
{31, the solenoid 89 is deenergized thereby re-
leasing the compression of the spring 88 which
shifts the control valve 82 info a reverse position
to move the grinding wheel 9 rearwardly into
an inoperative position and  thereby to termi-
nate a cam grinding operation.

When the table i 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 (1.S2—%Fig. 8) 66, 61, or 68 (Fig. 6).
Opening of -one of the limit switches serves to
render the timer (30 operative to confrol the
grinding cycle so that the solenoid -89 remains
energized for a predetermined time  interval.
After a, predetermined time interval has elapsed,




?/;)
the: timet* 130 operates to bresk 4 circult so & to
deenergize the solenoid: 88 thereby ‘allowing the:
-reléased compression of the: spring’ 88:to shift. the

&

. accompenying drawings is to be: mtermeted a§

valve 82 into: a: reverse  position to move: the

grinding wheel 19 rearwardly to ai 1noperat1ve
position;. and thereby to: terminate & bearing
grmdmg operation;

‘While: the limit. switches (LSZ—-Fig 8) 66; 6T
’and 68 remain closed, the: timer is’ rerdered -

eperative and the counter 131 operatxve to con- Y

.trol a cam: grinding. cycle..
_.-Operdtion

The operation of. the improved: camshaft: grmd-f
ing> machine will be readily apparent from. the
foregoing disclosure. Assumiing. the various ad~
- Justments to have previously been: made;. & cani-
" shaft 39 having.a plurality of cams 8+ and bear-
ings- 32 to be:ground is mounted: on- centers- 28
-~ and.29. The rotation of the grinding whieel: driv-
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: groung- ity
" an-operative position. opposite the grinding wheel
© 19, During the table indexing; movenient, the
master cam: roller 38. is automatically indexed

e
)

.

into operative relation with the master cam 34

or. master bearing 35 corresponding to' the cam
31.or bearing 32 to:be ground. The control lever

© 126.is then:rocked in-a counterclockwise: direction: i

(Flig. 3) to close the cycle start switch 128: Clos~
ing: switch: 128: serves to energize the: selenoid 89

- to-shift valve stem 83 into'an extreme: left hang .

position-toinitiatea rapid-approaching movement:

of the!grinding wheel: {9 toward: the: cam 34 or:
bearing 32 to he ground: The rapid:approaching:

-~ movement of the grinding wheel 9 continues:
until: the. nut 168 engages. the sleeve: (09 after:
which the dash pot pistons: 196-and 07 slow’ down:
.~ the:rapid' approaching: to- a- slow grinding. feed:
--At: the: same: time: the- eycle start. switeh: 128 is
closed; either the electric:timer 130 -or the electrie:
counter 131 is rendered operative depending upon:
" whether a bearing 32 or a cam 31 is:to'be'ground:.
The grinding. operation continues: for: either
- predetermined time:interval or a predetermined
number: of impulses of. the: counterr after: which:
thessolenoid 89 is deenergized to release the cont
pression: of the: spring ‘88 which. shifts: the: valve:
82! into a reverse: position rapidly: to: mave: the.

4

<

1llustrat1ve and not- in & lrniting SENse..
I ¢laim: .
CLIncg ca,msh'a)fi: grm‘dmg‘ midchine ha:vmg @

: transversely. movable rotatable grinding wheel,

a longitudinally niovable tabls; a: rock bar on: said
table;. a- master camshaft. rotatably supporied o
said Yook bEr, a plurality of spuced master éams
arnd: master bearings: oW saig s]:’i’atft; a héadstéek:
and g footstock cdenter on: Said’ rock Bax in dxidl
alignment. with: the: muster camshaft rotutably
to'support a: camshafb havirig & pluyality of spaced
camhst and’ bedritgs to Be! sroudid, a- slidayly
mounted rotutable: master- carh foller on said
table; an electric coutiter setuated by oscitlation:
of the rock bar which is‘réridered. operative when
s-cant isin:an operative grinding’ position to con-
trol the duration:of a cam: grinding operation,
gnd any electric timer which is rendéred: operative

20: when' a bedring is ih an operative grinding posi-

tiotr to-control the duration of g bearing grinding
operation,
2. v @ carmshaft grinding machme having’ a

_ tramisversely movable rotatable grividing wheel, &
? longitudinally’ movable table, means inicluding &

hydraulic piston and cylinder to' niove sdid wheel
transversely’ in' either- chrectlon 4 solenoid acv
tuated contro¥ valve therefor, a rock bar on said
table, a master’ camishaft rotatably to rock’ said

H0 Bar;.a, plurality of spiced master cams and’ master

Bearings on' said* sHatt, a hezdstock dnd’ a foot-
stock center on said rock bar in dxial dligiment
with the master camshaft rotatably to support

& camsHaft Navihg a plurality’ of spaced: cais

and bearings to be ground, s table-indexed’ slid=
ably' mounted master cam roller onsaid table; an
electric’ counter actusted by oscillation of the

- rock bar which'is' rendered operative when & cam-

is in' an operative grinding' position to actuate
said solenvidivalve to- cause & reErwa d movenient
of the grinding wheel to: an’ 1noperat1ve position’
after a predetermined cani grinding” operation,
and an electric timer which'is:rendered’ operative:

- when s Bearing’ is*in an: operative: grinding’ posi-

43 tion to actuate- said’ solerioid’ valve to cause a-

rearward movement of the griding wheel to an

. Incperative: position aiter g predetermined Bear-

50

grinding: wheel: 19 to a rearward. or inoperative:

positioni. The table I may then be:indexed. to-
position the'next: cam: 31" or’ bearing: 32 ity a:
grindings position: after: which: the: grinding: cycle
is repeated until all of the:cams: 34: gnd:bearings
32 have been ground;: .

- As illustrated -in- the' drawing: and: déscribad:
above;.the table I is’indexed: manually: by: rota-
tion of the liand traverse wheel 50, If desired the
table: M- may be:indexed automatically in: & mign=
- ner similar: to-that  disclosed inn the: prior Uniited:
States patent to Herbert A. Silven; No. 2;194i434%
dated March: 19, 1940, to whish: reference: Hidy be
had for details of diselosurenoticontained herein,

It will thus-be seen’that there- has: Heor: pro-
vided: by:-this invention apparatus:in- wHich the*

various: objécts hereinabove set. forth: together .

withi many thoroughly: practical: advanitages are
suceessfully: achieved. As‘many possible embodi-
ments' may-be made- of the above- invention and
assmany charges might be made ifitthe embodis

8
e

69

65

o

- ment above set forth; it is:torbe-understovd! that -

allimgtter heremBefore ‘set -fortH or shbwmm‘thw

({3

ing grinding operstion Has been: comptleted:

3: In: a camshaft grinding mschine navmg ar
tfansversely movable: rotatable: grinding wheel,
& ldngltudmally movable table, means includiig’
& piston- and’ eylinder to move said: wheel: trans-
versely iy either direction; a solehoid actusated:

. cotitiol- va;17v¢~ therefor, meany: iricluditig’ a: man>
2 unlly” operable-switdh: to! actuate’ s4id” soletioid’ to*

inithste s forward feeding niovertient of the 'grind>
ing'wheel; a;rock’bar o said’ table; g'master cam-
shaft 1otatabiy supported on said’ roek’ bar, a
plirality of spaced master cims and master bear~
ing§ on- sgid’ sHuft; a*Hegdstock: and: 4' footstock:
center on sHid: rockipBar in axiall ahgmnent~ Wit
the myster cam rotatably: to support a. camshaft:
Naving: & plurality: of spaced cams and: bearings:
to be ground, a slidably mounted-rotatable niaster
cam: follower. 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
after a.predetermined cam grinding. operation to
cause-a rearward movement of the grinding wheel’
to an inoperative position so as to control the
duration® of & canr gritding opetration, and an
electric' tittier” which- is” reridered operatives when-
a4 bearihg is inan operative grinding position to-
actiiate saidt solenoid! valve: to” cause’ & réarward:
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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, g 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 g 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 cams on
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said shaft, a headstock and a footstock center
on said rock bhar 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.
CLARENCE J. GREEN.
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