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UNITED STATES PATENT office 
229,902 

PISTON GRINDING MACHINE 
Clarence J. Green, Worcester, Mass, assignor to 
Norton Company, Worcester, Mass., a corpora 
tion of Massachusetts 
Application August 14, 1940, Serial No. 352,567 

(C. 5-101) 12 Claims, 

The invention relates to grinding machines, 
and more particularly to an apparatus for 
grinding a work piece of a non-circular. Cross 
section, such as a tapered Oval shape on an auto 
motive piston. 
One object of the invention is to provide a 

simple and thoroughly practical apparatus for 
grinding a work piece to a non-circular shape. 
Another object of the invention is to provide a 
grinding apparatus for grinding a workpiece to 
a tapered non-circular cross-section in which the 
work piece is oscillated toward and from the 
grinding wheel by means of a rotatable cam. 
A further object of the invention is to provide 

a grinding apparatus to grind a tapered Oval 
shape on a piston in which the major axis of the 
oval cross-section is uniform throughout the 
length of the piston. A further object of the in 
vention is to provide a piston grinding attach 
ment in which a rock bar controlled by a master 
cam and follower serves to produce the desired 
oval shape on a piston and in which a swivel sup 
port for the rock bar is swivelled by means of a 
cam and follower angularly to shift the axis of 
the piston being ground to produce a tapered oval 
surface on the piston being ground. 
Another object of this invention is to provide 

a piston grinding attachment in which the piston 
being ground is Supported On a pivotally mounted 
rock bar which is rocked about an axis Substan 
tially parallel to the axis of the grinding wheel 
and in which the pivotal support for the rock bar 
is pivotally supported to swivel about an axis sub- . 
stantially normal to the axis of the rock bar so 
as to produce a tapered oval or elliptical shape 
on the piston being ground. 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 indi 
cated 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 a grinding ma 
chine having the improved piston grinding at 
tachment mounted thereon and shown in sec 
tion; 

Fig. 2 is a fragmentary plan view, on an en 
larged scale, of the piston grinding attachment 
as shown in Fig. 1; V 

Fig. 3 is a fragmentary phantom view of the 
master can and follower roller for rocking the 
t 

10 

rock bar and the master cam and follower roller 
for Swivelling the rock bar; h 

Fig. 4 is a fragmentary view showing the ad 
justable pivotal support for the piston grinding 
attachment; 

Fig. 5 is an exaggerated end elevation of ? 
tapered oval-shaped piston ground by this at 
tachment; Fig. 6 is a fragmentary plan view, on an en 
larged scale, showing the relative positions of the 
grinding wheel, tapered piston and vertical pivotal support for the piston grinding attachment; 

5 

Fig. 7 is a fragmentary side elevation of a 
modified pivotal support for the piston grinding 
attachment in which provision is made for longi 
tudinally and transversely adjusting the axis of 
the pivot; and 

Fig. 8 is a fragmentary front elevation of the 
modified pivotal adjustment shown in Fig. 7. 

20 A grinding machine embodying this invention 
may comprise a base 0 which supports a longi 
tudinally movable table f f on the usual V-way 
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ciprocating movement relative to the base 0. 
A motor driven headstock 2 is mounted on the 
table if and is arranged rotatively to drive a 
work piece supported by the piston grinding at 
tachment to be hereinafter described. 
A transversely movable rotatable grinding 

wheel 4 is rotatably supported on a transversely 
movable slide fs of the type such as, for example, 

and flat way (not ????????? for a longitudinal re 

that shown in the expired U. S. patent to Norton, . 
No. 762,838 dated June 14, 1904. In the pre 
ferred form, an electric motor 6 is mounted on 
the upper surface of the wheel slide 5 and is 
provided with a driving pulley 7 which is prefer 
ably of the multiple V-groove type which is con 
nected by a multiple V-belt 8 with a multi 
V-groove pulley 9 which is mounted on the 
right-hand end of a wheel spindle 20. 
The headstock 2 is preferably a motor driven 

headstock in which an electric motor 22 is 
mounted on the upper surface of the headstock 

The motor 22 is provided with a multi 
V-groove pulley 23 which is connected by multiple 
V-belts 24 with a multi V-groove pulley 25 sup 
ported on the left-hand end of the headstock 
spindle 26. 
The machine illustrated in the present applica- . 

tion is substantially the same as that shown in 
the prior U. S. patent to C. H. Amidon, No. 
2,113,363 dated April 5, 1938, to which reference 
may be had for details of disclosure not con 
tained herein. The table f may be traversed 
longitudinally by means of a hydraulically oper 

  



2 
ated mechanism controlled by means of a stop 
and start lever 30 mounted on the front of the 
machine base I. A reversing lever 3 may be 
actuated by table dogs (not shown) to reverse 
the direction of movement of the table so as 
to control the length of its reciprocatory stroke. 
The lever 3 controls a reversing valve (not 
shown) which reverses the direction of flow of 
fluid to a table cylinder (not shown). The manu 
ally operable start and stop lever 3D controls a 
start and stop valve (not shown) which are 
identical in construction with that shown in the 
above-mentioned prior patent to Amidon. 
The table f l may be traversed longitudinally 

to position a work piece relative to the grinding 
wheel f4 by means of a manually operable table 
traverse mechanism including a manually oper 
able hand wheel 32 which is rotatably supported 
on the front of the machine base 0 and which 
is connected by gearing (not shown) with a rack 
bar depending from the table f in a manner sub 
stantially the same as that shown in the above 
mentioned prior patent to Amidon, to which 

... reference may be had for details of disclosure not 
contained herein. 
The transversely movable wheel slide S is 

supported on the usual V-way and fiat way (not 
shown) and a wheel feeding mechanism of the 
nut and screw type is provided which is actuated 
by means of a manually operable feed wheel 5 
rotatably supported on the front of the machine. 
base 0. The details of the nut and screw feed 
mechanism have not been shown in the present 
application, since they are not considered to be 
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hand end of the swivel support 40. Opposed rows 
of balls. 55 and 56 are interposed between the 
bracket S and a bracket 57 which is fixedly sup 
ported on the table . The provision of anti 
friction bearings adjacent to the opposite ends 
of the pivotally mounted supporting frame 4 
facilitates a free and easy swiveling action of the 
frame 40 whereby a taper may readily be pro 
duced in a manner, to be hereinafter described. 

In order to facilitate the grinding of an oval 
shape on a workpiece, it is desirable to provide a 
rotatable work support which is arranged for a 
Controlled transverse movement relative to the 
Operative face of the grinding wheel. To ac 
complish this result, a rock bar 0 is supported in 
bearings if and 62 which are in turn fixedly sup 
ported on the swivel frame 40. The rock bar II 
serves rotatably to support a work piece, such as 
a piston 63. A headstock or master cam spindle 
64 is rotatably supported in bearings 65 and BB 
which are carried by brackets 67 and 68. The 
brackets 67 and 6B are fixedly mounted on the 
rock bar to. The spindle 64 serves as a support 
for a piston supporting and driving head 

5 which supports the headstock or open end of the 

30 

a part of the present invention. For further de- 85 
tails of the wheel feeding mechanism, reference 
may be had to the above-mentioned expired 
patent to Norton, No. 762,838. |- 
The machine, as previously described, is sub 

stantially the same as that shown in the prior 40 
patent to Amidon, No. 2,113,363, to which refer 
ence may be had for details of disclosure not 
contained herein. A piston grinding attachment 
is provided which may be readily supported on 
the work supporting table f. The piston grind 

mounted supporting frame 4 which is supported 
to pivot about a substantially vertically posi 
tioned stud 4. The stud 4 is supported by an 

piston S3. The footstock 70 is fixedly mounted 
on the rock bar 60 and serves as a support for a 
footstock center 7 which is arranged to support 
the right-hand end of a piston 63 to be ground. 

In order to produce. a predetermined oval or 
elliptical shape on the piston 03, it is ? desirable 
to impart a rocking or oscillating movement to 
the rock bar 60. This is preferably accomplished 
by providing a master can 75 on the headstock 
or master cam spindle 64. The periphery of the 
master cam is engaged by a rotatable follower 
roller. To which is rotatably supported on a stud 
77. The stud. is fixedly supported in a frame 
78 which is mounted in fixed relation with the 
table . The master cam T5 is accurately shaped 
so as to produce the desired and predetermined 
oval or elliptical shape on the periphery of the 

45 
ing attachment may comprise a pivotally 

adjustably positioned bracket 42 which is ad- so 
justably supported on the table . A clamping 
screw 43 passes through an elongated slot 44 in 
the bracket 42 and is screw threaded into the 
table f. It will be readily apparent from the 
foregoing disclosure that the bracket 42 may be 55 
adjusted to vary the position of the pivot stud 
4 relative to the table t . A bracket 45 is fixedly 
supported on the upper end of the pivot stud 4f 
and is adjustably clamped to the under surface 
of the frame 40 by means of a clamping screw 60 
46 which passes through an elongated slot 47 in 
the bracket 45 and is screw threaded into the 
bracket 40. By adjustment of the frame 40 rela 
tive to the bracket 45, the pivotal axis of the 
frame may be varied as desired. 
. In order that the frame 40 may be readily 
swiveled, anti-friction supporting bearings are 
provided adjacent to the opposite ends thereof. 
An arcuate-shaped bracket of substantially L 
shaped cross-section 5 depends from the left 
hand end of the swivel frame 40. A row of balls 
52 and 53 are interposed between the bracket 
50 and a bracket 54 supported on the table ff. 
Similarly, an arcuate bracket 5 of substantially 

65 
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piston 63. If desired, the master cam T.S may 
be interchanged for a master cam of a different 
shape in setting up the attachment for grinding 
different sizes and shapes of pistons. 

It will be readily apparent from the foregoing 
disclosure that a rotary motion of the master 
cam spindle 64 and the master cam 75 which is in 
operative engagement with the master camroller 
6 will impart a rocking motion to the rock bar 
60 to rock the piston 63 transversely toward and 
from the operative peripheral surface of the 
grinding wheel f4 to generate the desired and 
predetermined oval or elliptical shape thereon. 
The headstock spindle 26 is connected by means 
of a universal joint 80a with the left-hand end 
of the spindle 64. When the motor 22 is rotated 
to impart a rotary motion to the headstock spin 
dle 26, this motion will be transmitted through 
the universal joint 80a to rotate the headstock 
or master cam spindle 64 which through the 
master cam 5 will impart a controlled rocking or 
oscillating movement of the rock bar to rock 
the axis of the piston E3 being ground toward 
and from the periphery of the grinding wheel 
4 to grind a predetermined oval or elliptical 
shape on the piston. 

In the grinding of certain types of pistons, it 
is desirable not only to grind an oval shape on 
the periphery of the piston but also to grind a 
slight taper thereon. . In order to accomplish 
this desired result, a mechanism is provided for 
Oscillating the frame 40 in timed relation with 

k-shaped cross-section depends from the right- 75 the oscillating movement of the rock bar II so 
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that a tapered oval or elliptical surface may be 
produced. A rotatable cam 80 is keyed to a 
rotatable sleeve 8 which is journalled on the 
left-hand end of the rock bar 60 (Fig. 1). A 
sprocket 82 is formed integral with the sleeve 

. . A link chain 83 drivingly connects the 
sprocket 82 with a sprocket 84 wnich is supported 
adjacent to the left-hand end of the master cam 
or headstock spindle 64. The sprocket is 
preferably adjustably mounted on the shaft 64 
and may be locked in adjusted position thereon 
by a pair of collars 85-and 86 which are screw 
threaded on the end portion of the spindle 64. 
The adjustable mount for the sprocket 84 serves 
to facilitate timing of the taper can 80 relative 
to the master can 75. If it is desired to adjust 
the relationship of the cam 80 relative to the 
master cam 75, one or both of the collars 85 
and 86 may be loosened and the sprocket 84 
rotated to angularly adjust the position of the 
cam 80, after which the collars 85 and 86 may 
again be tightened to lock the cam 80 in timed 
relation with the cam 5. 
A follower roller 88 is arranged peripherally to 

engage the cam 80. The roller 88 is rotatably 
supported on a stud 89 which is in turn supported 
by a yoke-shaped bracket 90. The bracket 90 is 
preferably pivotally mounted so that it may 
swivel about a vertical axis whereby its peripheral 
face may be maintained in alignment with the 
peripheral face of the cam 80 during the oscil 
lating movement of the frame 40. The bracket 
90 is provided with a downwardly extending, 
cylindrically shaped integral stud 9 which fits 
within a bushing 92 which is held in fixed rela 
tion with the frame 93 which is fixedly supported 
on the table . 
A yieldable device is provided for maintaining 

the taper forming can 80 in operative engage 
ment with the follower roll 88 during the grind 
ing operation. As illustrated in Fig. 2, a spring 
95 of the tension type is interposed between a 
stud 96 which is fixedly mounted on the frame 
40 and a stud 97 which is fixedly supported on 
the table ff. The tension of the spring is suf 
ficient to maintain the cam 80 in Operative en 
gagement with the roller 88 so that as the cam 
80 is rotated against the roller 88, the axis of 
which is fixed, an Oscillating motion will be trans 
mitted to the frame 40 during the grinding opera 
tion to grind the desired oval-shaped taper on 
the piston. 63. 

Similarly, a yieldable device is provided for 
maintaining the master cam 75 in operative en 
gagement with its follower roller 76 during the 
grinding operation. As shown in Fig. 3, a tension 
Spring 00 is interposed between an arm. Of 
which is formed integral with the bracket on 
the rock bar 60 and a stud 02 which is fixedly 
mounted on the upper surface of the work table 
f. It will be readily apparent from the fore 
going disclosure that when the headstock spindle 
26 is rotated by the motor 22, a rotary motion 
will be imparted to the master cam spindle 64 to 
Oscillate the rock bar 60 and thereby produce a 
predetermined oval or elliptical shape on the 
work piece and at the same time, through the 
taper forming the cam 80 and the follower roller 
88, an oscillating movement will be imparted to 
the frame 40 about its pivot stud 4f to produce 
the desired elliptical taper on the periphery of 
the cam 63. 

In grinding a tapered oval on the piston 63, 
it may be desirable to provide a slight oval shape 
to the piston which tapers toward the open end 
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3 
of the piston, in which the long axis of the oval 
remains constant throughout the length of the 
piston. In such a case, it is desirable to locate 
the axis of the pivot studi 4 d, as indicated dia 
grammatically in Fig. 6 by a small circle 4 ad 
jacent to the line of contact between the grind 
ing wheel f4 and the piston 63 and at a point 
adjacent to the right-hand end of the piston 63. 
To facilitate setting up the machine for grind 

ing a piston in the above manner, the pivot 
stud 4 has been illustrated in Figs. 2 and 4 as 
being adjustable transversely relative to the table 

. In case the machine is to be utilized for 
grinding several types and sizes of pistons, it may 
be desirable to provide not only a transverse ad 
justment for the pivot stud 4 but also a longi 

A modified pivot 
adjustment has been illustrated in Figs. 7 and 8 
in which a pivot stud 0.5 may be adjusted both 
transversely and longitudinally so that its axis 
may be aligned and located in the position 04, 
as indicated in Fig. 6, or in any other desired 
position, depending upon the shape of the piston 
to be ground. 
As indicated in Figs. 7 and 8, the swivel bracket 

40 may be provided with a dovetailed slideway 
06 which mates with a correspondingly shaped 
way formed on a longitudinally adjustable slide 
member f07. One or more clamping screws fo 
are provided for clamping the slide 07 in ad 
justed position with the way fos. The longitu 
dinally adjustable slide member 07 is provided 
with a transversely extending dovetailed slideway 
f09 which mates with a correspondingly shaped 
slideway formed in arm ff0 which supports the 
pivot stud 05. Binding screws and 2 are 
provided for clamping the transversely adjustable 
slide member 07 in adjusted position relative to 
the arm fo. 

Similarly, the table f is provided with an up 
Wardly projecting dovetailed slideway f3 which 
extends longitudinally relative to the table . A 
longitudinally adjustable slide 4 is provided 
with a dovetailed sideway which mates with the 
way í 13. A clamping screw í 5 is provided for 
clamping the longitudinally adjustable slide f4 
in adjusted position relative to the table ff. The 
longitudinally adjustable slide 4 is provided 
with a transversely extending dovetailed slide 
way 6 which mates with a correspondingly 
shaped way in an arm 7. The arm f f l is pro 
vided adjacent to its right-hand end (Fig. 7) 
with a bushing 8 which mates with the pivot 
stud 105. Clamping screws í f9 and í20 are pro 
vided for clamping the longitudinally adjust 
able slide 4 in its adjusted position relative to 
the arm . 

It will be readily apparent from the foregoing 
disclosure that the axis of the pivot stud fo5 
may be adiusted both longitudinally and trans 
versely relative to the table and also relative 
to the pivotally supported frame 40 which sup 
ports the rocking bar. By utilizing this con 
struction. the axis of the pivot stud 0.5 may be 
adjusted into the desired relationship both longi 
tudinally and transversely so that the pivot point 
for producing the taper on the piston to be ground 
may be located in a desired and predetermined 
reationship with the surface to be ground. 
The taper produced on the piston as well as the 

extent of the oval produced thereon may be only 
a few thousandths of an inch. This relationship 
has been materially exaggerated in Figs. 5 and 6 
to clarify the illustration. As shown in Fig. 5, 
the oval or elipse A, C, B, D is the oval produced 

  



4. 
at the large end of the piston and the Oval.A, 
E. B. F is the oval produced at the small end of 
the piston. It should be noted that the long 
axis of each oval or elipse is of the same measure 
ment so that an element of the piston along 
point A or point B will present parallel lines. 

It will be readily apparent from the foregoing 
disclosure that practically any desired shape, 
either oval, elliptical or otherwise, may be pro 
duced on the periphery of a work piece, such as 
the piston 63, and ally taper either uniform or 
otherwise may be produced by providing a mas 
ter cam 75 and a taper producing cam 80 of 
the required shape and size. The cam 8 may 
be readily timed with the cam 75 so as to co 
ordinate the rocking of the rock bar 60 and the 
oscillation of the pivotally supported frame 40 
so that the desired and predetermined shape 
may be produced on the peripheral surface of 
the work piece 63. 
The operation of this machine will be readily 

apparent from the foregoing disclosure. As 
suming the proper cams 75 and 80 have been 
placed in the machine and the taper producing 
can 80 timed in the desired relationship with 
the master cam 75, and assuming also the axis 
of pivot stud 4 or f05 to have been previously 
adjusted into the desired location such as, for 
example, that shown in the diagram (Fig. 6), a 
piston 63 is placed in position between the piston : 
holder 69 on the master cam spindle S4 and the 
footstock center T. The motor 22 is then 
started to produce a rotary motion of the work 
piece 63 and at the same time to oscillate the 
rock bar 60 and to swivel the pivotally mounted 
frame 40. The grinding wheel 4 is fed forward 
into grinding position by means of the manually 
operable feed wheel 35 and the piston is 
ground during the combined rocking movement 
of the rock bar 60 and the oscillation of the 
frame 40 to produce a peripheral surface on the 
piston 63 in the form of a tapered oval shape. 
If it is desired to grind a piston of a slightly 
different shape, the cams T5 and 8D may be read 
ily replaced by master cams of the desired shape 
and size and the pivot studs 4 or 5 again 
adjusted into the desired operating position. 

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

2,279,903 
port about an axis substantially parallel to the 
axis of the grinding wheel, said cam and fol 
lower serving to determine the cross-sectional 

5 

O 

20 

shape of a workpiece, an oscillatable member to 
support said work support, and means including 
a cam and a follower to oscillate said member 
and work support during the transverse nove 
ment thereof about an axis normal to said trans 
verse movement, said, latter can and follower 
serving to determine the extent of taper, pro 
duced on a work piece. V 

3. In a grinding machine having a base, a 
rotatable grinding wheel, a transversely movable 
rotatable work support, work driving means on 
said support, means including a movable master 
cam and a follower to impart a transverse 
movement to said work support about an axis 
substantially parallel to the axis of the grinding 
wheel, means to synchronize the work driving 
means and cam, an oscillatable platen, a rotat 
able work support including headstock and foot 
stock centers to support said work support, a 
movable cam and a follower to oscillate said 
platen about an axis normal to said transverse 
movement, and driving means to synchronize the 
movement of said cams so as to produce a tapered 
oval shape on a workpiece. 

4. In a grinding machine having a base, a 
transversely, movable rotatable grinding wheel, a 
longitudinally movable work table, a transversely 
movable rotatable work support on said table, 
work driving means on said support, means in 
cluding a rotatable master cam and a follower 
to impart a transverse movement to said work 
support, means to synchronize the work driv 

...ing means and cam, an oscillatable platen inter 

5 5 
that all matter hereinbefore set forth or shown 
in the accompanying drawings is to be inter 
preted as illustrative and not in a limiting sense. 
I claim: . 
1. In a grinding machine having a base, a 

rotatable grinding wheel, a transversely movable 
rotatable work support, means including a mas 
ter cam and a follower to impart a transverse 
movement to said work support, an oscillatable 
platen to support said work support which is 
oscillatable about an axis normal to said trans 
verse movement, and means including a can and 
a follower to oscillate said work support about 
an axis substantially parallel to the axis of the 
grinding wheel during the transverse movement 
of the work support. . . . 

2. In a grinding machine having a base, a 
transversely movable rotatable work support, 
means including a master cam and a follower to 

posed between the table and work support, a ro 
tatable cam and a follower to oscillate said platen, 
and driving means to synchronize the rotation 
of said cams so as to produce a tapered oval shape 
on a workpiece. . . · 

5. In a grinding machine having a base, a 
transversely movable rotatable grinding wheel, 
a longitudinally movable work table, an oscillat 
able platen on said table, a vertically arranged 
pivotal connection between said table and platen, 
a transversely movable rotatable work support 
on said platen, work driving means on said sup 
port, means including a rotatable master cam 
and a follower to impart a transverse movement 
to said work support, a rotatable cam and a fol 
lower to impart an oscillating movement to said 
platen, and driving means to synchronize the 
work driving means and cams so as to produce a 
tapered oval shape on a Workpiece. 

6. In a grinding machine having a base, a 
transversely movable rotatable grinding wheel, a 

60 

longitudinally movable work table, an oscillatable 
platen on said table, an adjustable vertical pivot 
stud interposed between said table and platen, 
a transversely movable rotatable work support on 
said platen, work driving means on said support, 
means including a rotatable master cam and a 
follower to impart a transverse movement to said 
work support, a rotatable cam and a follower to 
impart an Oscillating movement to said platen, 
synchronous driving connections between the 
work driving means and said cams, and means 
to adjust the position of said pivot stud rela 
tive to said table and platen. . : .?? 

7. In a grinding machine having a base, a 
transversely movable rotatable grinding wheel, a 
longitudinally movable work table, an oscillatable 
platen on said table, an adjustable vertical pivot 

impart a transverse movement to said work Sup-75 stud interposed between said table and platen, 
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a transversely movable rotatable Work support 
on said platen, work driving means on said sup 
port, means including a rotatable master cam 
and a follower to impart a transverse movement 
to said work support, a rotatable cam and a foll 
lower to impart an oscillating movement to said 
platen, Synchronous driving connections between 
the work driving means and said cams, and a 
transverse adjusting means for said pivot stud to 
facilitate a transverse adjustment of the pivotal 
axis of the platen relative to the operative face of 
the grinding wheel. 

8. In a grinding machine having a base, a 
transversely movable rotatable grinding wheel, a 
longitudinally movable work table, an oscillat 
able platen on said table, an adjustable vertical 

0. 

pivot stud interposed between said table and 
platen, a transversely movable rotatable work 
support on said platen, Work driving means on 
said support, means including a rotatable master 
cam and a follower to impart a transverse move 
ment to said work support, a rotatable cam and 
a follower to impart an Oscillating movement to 
said platen, synchronous driving connections be 
tween the Work driving means and said cams, and 
a longitudinal adjusting means for said pivot stud 
to facilitate a longitudinal adjustment of the piv 
otal axis of the platen relative to the operative 
face of the grinding wheel. 

9. In a grinding machine having a base, a 
transversely movable rotatable grinding wheel, a 
longitudinally movable work table, an oscillatable 
platen on said table, an adjustable vertical pivot 
stud interposed between said table and platen, a 
transversely movable rotatable Work support on 
said platen, work driving means on said support, 
means including a rotatable master cam and a 
follower to impart a transverse movement to said 
Work support, a rotatable cam and a follower to 
impart an Oscillating movement to said platen, 
synchronous driving connections between the 
work driving means and said cams, and a longi 
tudinal and transverse adjusting means for said 
pivot stud to facilitate adjustment of the pivotal 
axis of the platen relative to the operative face 
of the grinding wheel. 
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10. In a grinding machine having a base, a 

transversely movable rotatable grinding wheel, a 
longitudinally movable work table, a pivotally 
mounted rock bar on said table, a rotatable work 
Support on said rock bar, work driving means 
thereon, means including a master cam and a 
follower roller to rock said bar, an oscillatable 
Supporting platen interposed between the rock bar 
and table, an adjustable vertical pivotal connec 
tion between said platen and table, means to ad 
just the position of said pivotal connections, and 
means including a master cam and follower roller 
interposed between the table and platen to os 
cillate said platen during the oscillation of the 
rock bar so as to produce a tapered oval shape 
On a workpiece. 

ll. In a grinding machine having a base, a 
transversely movable rotatable grinding wheel, 
a longitudinally movable work table, an oscillat 
able platen on said table, an adjustable vertical 
pivot stud between the table and platen, a rock 
bar on said platen, a rotatable work support on 
Said rock bar, a work driving means therefor, a 
rotatable master cam and a follower roller to 
rock said bar, a rotatable cam and a follower to 
Oscillate said platen, and synchronous driving 
connections between the Work driving means and 
said cans so as to impart a combined rocking 
and OScillating movement of said work support 
to produce a tapered oval on a work piece. 

12. In a grinding machine having a base, a 
transversely movable rotatable grinding wheel, a 
work table, an oscillatable platen on said table, a 
Wertical pivot stud between the table and platen, 
a rotatable Work support, horizontal pivotal con 
nections between said platen and work support, a 
Work driving means, a rotatable master can and 
a follower to rock said work support, synchronous 
driving connections between the work driving 
means and master cam, a rotatable cam and a 
follower to oscillate said platen, synchronous 
driving connections between said master can and 
said rotatable cam, and adjustable means to time 
the rotatable can relative to the master cam. 

CLARENCE. J. GREEN. 

  


