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This “invention relates to grinding ma-
chines and more particularly to such ma-
chines employed for grinding an irregular
peripheral surface. ’ :

In machines now employed for grinding

cams or similar elements having irregular
peripheral surfaces, the velocity of the grind-
ing element is constant amd the angular ve-
locity of the element to be ground is con-
stant. As a result it is found in the grinding
of cams the angular peripheral surfaces of
the lobes are rotated faster than the periph-
eral surfaces intermediate the lobes and, con-
saquently, the faster rotated peripheral sur-

. face portions are not fully finished, thus ne-

cessitating another individual
ation therefor. . ,

An object of the invention is to provide a
grinding machine in which a cam s rotated
in relation with a grinding -element so that
itg peripheral wall surfacetobe greundimoves

grinding oper-

at a uniform speed relative to the grinder.

Amother object of the invention is to pro-

.vide a cam grinding machine in -which the
5 cam and the grinder are associated and driven

s0 that the effective portion of the peripheral
surface of the lobes will be ground to -exact
form .during rotation of the cam.

A further object of the inventien is to pro-
vide mechanism for rotating a cam in rela-
tion with a grinding wheel:so that the periph-
eral stirface of the cam is moved at substan-
tially a uniform speed while in engaging re-
lation with the grinding.element, :

Still another -object of the invention isto
provide a grinding machine in whieh a mem-
ber with an irregular periphery can be ac-
curately and quickly finished. S

Other objects of the invention will appear
from the following description taken in con-
nection with the drawings, which form a
part of this specification, .and in which.:

Fig. 1 is a front elevational view of-.a
grinding machine incorporating my inven-
tion; T ‘

Fig. 2 is a fragmentary perspective view
showing the indexing mechanism, the master
cam, the cam to be driven-and the associated
driving mechanism »

Fig. 8 is a rear elevational view of the

grinding machine; ,
Fig. 4 is a sectional view taken .on line
4—4-of Fig. 8

view of the cam holding and driving mecha-
nism. S ‘ s

Fig. 6 is a sectional view taken on line 6—6
of Fig. 3.

Referring now te the drawings by charac- ¢

ters of reference, 10 represents the base of
a grinding machine having an electric work
driving motor 11 supported at .one end and
a grinder rotating electric motor 12 mount-

ed wpon itsother end. A motor driven shaft

13 extends into an upstanding gear housing
14, carried at ome rear end of the base, and
is associated -with gearing within such hous-
ing 14 to drive the shaft 15 to -which the

grinder 16 is secured. At the other end of g

the machine is-arranged.a housing 17 through
‘which driving means extends from the motor

11 fer retating the shaft 18 which extends

into a gear change housing 19. A hand
wheel 20 is associated with a shaft which ex-
tends into the change gear housing 19 and is
connected te rotate the work driving mech-
anism when manual operation thereof is de-

sired.

A superframe 21 is secured upon the top
of the hase and from -one end thereof ex-
tendsa braeket 22 to which an indexing plate
23 1s fixed. This superframe is also formed
with a longitudinally extending bearing por-

tion 24 whieh carries a ‘shaft 25, and piv- s

-otally mounted mpon this shaft is a-carrier
anember” 26 having depending arms 27’.
Upon the upper end of the carrier is mounted
a bracket 27 which is secured by -a plate 28

fastened to the carrier by bolts 29. This 5t

plate is «letachable from the carrier amd
can be Jloosened in its relation with the
‘braeket 27 so that the bracket-can be adjust-
ed longitudinially without removing the plate.
if .desived. A spindle 30is-carried by the de-
pending arm 31 of the bracket 27.

"The shaft 18 extends through an epening
in the index plate 23 and has secured to its

‘projecting end a driving disk 32. A .driven

disk 38 is arranged eoaxially with the driv-

Fig. 5 is a fragmentary vertical sectional =
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ing disk and is connected by a link connec-
tion with the driving disk and the indexing
groove 34 in the index plate. A roller 35 is
arranged to ride in the indexing groove so
that it will follow the direction thereof in
rotating therearound, and pivotally connect-
ed to the shaft 36 on which the roller is
mounted is a link 37 which is pivoted by the
pin 88.to the driving disk. A link 39 is piv-
oted at one end to.the roller pin 36 and 1s
pivoted at its other end to the pin 40 which
1s fixed to the driven disk. A shaft 41 ex-
tends through and is supported by the de-

pending arm 27" of the carrier and is fixec:

at one end to the driven disk 33 by means of
bolts 42. A master cam 43 is fixed adjacent
the other end of this shaft and the end of
the shaft terminates in a spindle 51. The
shaft 41 is of a flexible nature to permit the
master cam to move laterally and is composed
of a plurality of sections joined together by
universal joints 45 of a conventional nature.

The cam 46, to be ground, is fastened in
spaced relation to the master cam by means
of an angular two-part dog 47. - One part of
the dog 1s fixed to the master cam at one end
and at the other end is detachably secured
to a plate 48, a pin 70 being arranged to se-
cure the dog sections together. The cam 46
is secured between the plates 48 and 49 by the
bolts 50 which also extend through the dog.
The spindles 80 and 51 engage the plates 49
and 48, respectively, to maintain the cam

to be ground in an axial relation with the.

driving shaft 41.

The super frame 21 is provided with
aligned bearings 52 through which a shaft 53
extends, and this shaft extends longitudinal-
ly of the machine and carries a roller 54 with-
in the master cam housing 44, The axis of
the roller is fixed relative to the base of the
machine and the roller is arranged so that
the peripheral surface of the master cam will
bear thereagainst in its rotation. Rotation
of the shaft 41 will rotate the master cam 43
which; due to its engagement with the roller
54, will move the shaft 41 adjacent the mas-
ter cam and the master cam-laterally as the
angular portions of the lobes come into en-
gagement therewith. The end section of the
shaft 41 fixed to the driven plate 33 will be
rotated axially relative to the shaft 18 and
the universal joint connection will permit
lateral movement of the section- of the shaft
41 to which the master cam 43 is fixed with-
out affecting the rotation imparted thereto.
As the cam to be ground is fixed relative to
the master cam and is of the sams peripheral
conformation, it will be moved laterally rela-

tive to the grinding element the necessary de- -

gree to cause the peripheral surface to make
such -contact with the grinder as to be fin-
ished in an cutline corresponding to that of
the master cam. Heretofore the master cam

* has been laterally movable, but it has been
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driven at a uniform angular velocity cor-
responding to that of the shaft 18. Through
means of the index plate and the driving con-
nection between the plate and the plates 32
and 83, I provide for a rotation of the master
cam and the cam to be ground in which there
is a lost motion during the grinding of the
effective peripheral angular surface 71 of the

lobes, preferably to such an extent that the

velocity of the peripheral surface of the cam

being ground is substantially uniform rela-

tive to the grinding element 18. The groove

“in the index member is of a character such

that the motion transmitted from the shaft
18 through the link 87, the roller 35 and its
pin 86, and the link 89 and pin 40 to the
driven plate will cause a variation in the an-
gular velocity of the driven plate which will
rotate the shaft 41 in this desired manner.
‘Ag the roller moves toward the outermost
points of the cam grocve in the index plate,
the motion transmitted from the shaft 18 to
the shaft 41 becomes slower and this occurs
while'the angular surfaces 71 of the lobes are
in engagement with the grinding element.

No provision has been made for retarding
the cam speed as the angular portion of the
lobes remote from the faces 71 engage the
grinder because such surfaces perform no
work with a cam of the character illustrated,
and the finish is of no consequence. These
angular surfaces could be finished, however,
as exactly as the surfaces 71 if the cam groove
in the index plate were formed to slow up
the rotation transferred when the surfaces
were engaging the grinder.

It will be understood that the superstruc-
ture can be moved lengthwise of the base in
the conventional manner employed for asso-
ciating and removing work to and from posi-
tion in the machine.

While I have herein described in some de-
tail a specific embodiment of my invention,
which I deem to be new and advantageous
and may specifically claim, T do not desire
it to be understood that my invention is lim-
ited to the exact details of the construction,
as it will be apparent that changes may be
made therein without departing from the
spirit or scope of my invention.

What I claim is: :

1. In a grinding machine, a cam carrying
holder, a driven grinder element adjacent
the holder, means for guiding the cam rela-
tive to the grinder, and mechanism for ro-

tating the holder at a varying angular veloc-

ity, said holder being driven at the slower
velocity during contact of the efiective irreg-
wlar cam surfaces with the grinder.

2. In a grinding machine, a cam carrying
device, a grinder, guide means positioning
the cam relative to the grinder, and mecha-
nism rotating said device at a varying an-
gular velocity to rotate the cam at a substan-
tially uniform peripheral surface velocity.
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3. In a grinding machine, a cam carrying cam groove therein, and a follower in the

device, a grinder, automatic guide means po-
sitioning the cam relative to the grinder,
and driving mechanism connected to rotate

“carrying device at varying angular speed,

said mechanism including a speed indexing
means.
4. In a grinding machine, a cam carrying

device, a grinder adjacent the device, auto- -

matic guide means positioning the cam de-
vice relative to the grinder, sectional shaft
mechanism connected to rotate said device,
means for driving one séction of the shaft at
a constant velocity, and a velocity indexing
connecting means transmitting motipn from
the constant velocity shaft section to the as-
sociated shaft section at a variable velocity.

5. In a grinding machine, a cam carrying
device including a master cam, a grinder ad-
jacent the device for engaging the cam to be
ground, means engaging the master cam posi-
tioning the holder relative to the grinder, a
shaft formed in sections, one of the sections
being rotated at a constant velocity, a fixed
plate having a velocity indexing groove there-
in, a connection between the constant velocity
shaft section and the other shaft section in-
cluding a pair of pivoted links, and roller
means associated with the links and guided
in said indexing groove, said roller means
varying the angular relation of the links and
the velocity of one of the shaft sections.

6. In a cam grinding machine, a driving
mechanism for the cam comprising a power
driven shaft section rotated at a uniform
velocity on a fixed axis, a plate fixed to one
end of said shaft, a universally jointed shaft
section, a master cam fixed to said jointed
shaft section, a plate fixed to one end of the
jointed shaft section, two pivoted together
links, one of the links being pivoted to one
shaft section and the other link being pivoted
to the other shaft section, a fixed member
having an indexing cam groove therein, and
a follower in the groove fixed to the pivotal
connection of the links. :

7. In a cam grinding machine, a driving
member rotatable at constant angular speed,
a driven member carrying a cam, a grinder
adjacent the cam, guide means positioning the
cam relative to the grinder, and speed index-
ing mechanism connecting the driving mem-
ber and the driven member to rotate the driv-
en member at a varying angular speed.

8. In a cam grinding machine, a driving
mechanism for the cam comprising a power
driven shaft section rotatable at a uniform
angular speed on a fixed axis, a sectional
shaft having universal connecting joints, a
master cam fixed to one of said jointed shaft
sections, two links having a pivotal connec-
tion, one of the links being pivoted to one
shaft section and the other link being pivoted
to the other shaft section, a plate fixed to
one of the shaft sections having an indexing

groove fixed to the pivotal connection of the
links. :

9. A speed indexing mechanism comprising
a constant speed driving member, a driven
member, and connecting means for transmit-
ting the constant speed of the driving member
to the driven member at varying speed.

10. A speed indexing mechanism compris-
ing a constant angular speed driving member,
2 driven member, and connecting means in-
cluding a cam for transforming the constant
speed of the driving member to drive the driv-
en member at varying angular speed.

11. A speed indexing mechanism compris-
ing a constant angular speed driving member,
a driven member, a plate fixed to the driven
member having a cam groove therein, a fol-
lower in the groove, and means connecting the
follower with the driving and driven mem-
bers to transmit the constant speed of the
driving member to the driven member at
varying angular speed.

12. In a speed indexing mechanism, a driv-
ing member rotatable at constant angular
speed, a driven member, and speed indexing
means connecting said members to drive the
driven member at varying angular speed.

In testimony whereof I affix my signature.

LOUIS L. ROBERTS.
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