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machine. The table is given a reciprocating or 
traversing movement relative to a cutting tool 
2 which is secured to a spindle that is driven 
by a pulley 4 forming part of the machine. The 
cutting tool may be of any suitable character, 
and in the present instance is shown as a grind 
ing wheel, the fixture forming part of a grinding 
machine. 
A cradle 5 is rockably mounted on a pair of 

bearings is secured to the bed plate 0, and is 
urged in a clockwise direction as viewed in Fig. 
3, i.e., toward the grinding wheel 2, by means of 
springs whose lower ends rest on the bed plate 
10 while the upper ends extend within pockets 
forming part of the cradle 5. 
The cradle 5 is provided with a tailstock 9 

and a headstock 20 which are spaced from each 
other as illustrated in Figs. 1 and 2 to receive 
therebetween a former can and the work to be 
shaped as hereinafter described. A tail center 
2 is mounted in a plunger 22 that is reciprocable 
within the tailstock 9, but is held against rota 
tion relative thereto and is normally urged to 
ward the left, as viewed in Fig. 2, by a helical 
spring 23 adjustably loaded by a bushing 24 
threaded interiorly of the tailstock. A stem 25 
has one end threaded in the plunger 22 and ex 
tends outwardly through the head of the bushing 
24 for pivotal connection by means of a pin 26 
with a release handle 27. When the tail Center 
2 is in the work engaging position illustrated in 
Fig. 2, the handle 27 is held in position by means 
of a spring actuated detent pin 28 that seats in a 
recess 29 provided in a head 30 forming part of 
the stem. 25. The handle 2 is also provided with 
a cam surface 3 which, when the handle 27 is 
rocked downwardly from the position shown in 
Fig. 2, bears against the end surface of the bush 
ing 24, and thereby withdraws the plunger 22 
and the associated tail center 2 toward the 
right, or in a releasing direction. 
The tapered end of a spindle 32 is journaled in 

bearings 33 in the headstock 20 and extends left 
ward beyond the latter for connection by means 
of a universal coupling 35 to a driving head 4 
forming part of the grinding machine, thus per 
mitting rocking movement of the cradle f. The 
right end of the spindle 32 carries a live cen 
ter 36 between which and the tail center 2 is 
supported an arbor 87 comprising an integrally 
formed flange 38 and cylindrical body 39 and a 
disk 40. A can blank 4 is slipped over the body 
39 and is clamped between the flange 30 and 
disk 40 by a nut 42 that is threaded on the right 
end of the arbor 37. 
That portion of the spindle 32 which extends to 

the right of the headstock 20 is cylindrical, as 
indicated by the numeral 43, and at the junc 
tion of the spindle portions 2 and 43 is formed a 
flange 44. Between the flange 44 and the right 
end of the spindleportion 43 is mounted a former 
cam assembly which constitutes one of the fea 
tures of my invention. In succession and be 
ginning at the flange 44, this cam assembly com 
prises a disk 45, a cam ring 46, a Spacerspool 47 
keyed to the portion 43, a can ring 48, a disk 
49 and a nut 50 which is threaded on the right 
end of the portion 43 and serves to clamp the 
indicated parts of the cam assembly against the 
flange 44. The can ring 46 carries a pin 5 
which is received within a slot 52 provided in the 
adjacent end of the spool 4, while the can ring 
48 carries a pin 53 whose opposite ends are re 
spectively received in a solt 54 provided in an ad 
jacent end of the spood 47 and a slot 55 in the 
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disk 49. The pins i? and 53 accordingly regis 
ter the cam rings with respect to the 'spool 4 
and hence with respect to each other. Driving 
engagement with the arbor 37 is secured by a pin 
56 mounted in the flange II, one end of which 
extends into a slot 5 provided in the adjacent 
side of the disk 49 while the opposite end seats 
in cam blank 4 thereby registering this blank 
relative to the cam rings 46 and 48. 
The peripheral surface of the cam ring 4 is 

symmetrically beveled as indicated by the nu 
meral 58 in Fig. 6 to provide a land 59 centrally 
disposed between the opposite faces or flanks of 
the ring. A similar and 60 is likewise formed 

5 

??? faces. 

20 

30 

SS 

O 

around the cam ring 48 and freely surrounding 
and bridged between these lands in a cylindrical 
sleeve Gl having concentric inner and Outer SUr 

Endwise movement of the sleeve rel 
ative to the cam rings is prevented by the disks 
45 and 49 which are appropriately shouldered for 
this purpose, but the ends of the sleeve 6 are not 
gripped by the disks 45 and 49. 
The can ring 46 is intended to serve as a guide 

for shaping the left end of the blank 4, while 
the ring 48 serves a similar purpose in connec 
tion with the right end thereof. When used to 
process a piston having the characteristics above 
described, the shaped left end of the blank would 
control the shaping of the piston adjacent the 
skirt end, while the shaped right end of the blank 
would control the shaping of the piston at the 
ring groove end. 
The ring 46 is provided with a circular axial 

opening 62 having a diameter sufficient to pro 
vide a snug fit on the spindle portion 43. For 
reasons noted, the periphery of the land 59 is not 
circular, but is composed of a plurality of arcs 
which are struck from centers that are deter 
mined empirically. Since the curvature of one 
half of the land 59 is identical with the other 
half it will be convenient to consider this shap 
ing with respect to that portion of the ring 46 
which is disposed below the horizontal diameter 
E3 in Fig. 4. Moving clockwise around the ring 

d5 beginning at the right end of the diameter , 
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the land 59 is successively composed of arcs 
struck from the geometric center 64 of the ring, 
a center 65 above the diameter 63 and to the left 
of a diameter 66 normal thereto, a center 
above the diameter 63 and on the diameter it, 
a center 68 located above the diameter 63 and 
to the right of the diameter 66, and finally an 
arc struck from the geometric center 64. The 
foregoing centers are appropriately duplicated 
and correspondingly arranged for the arcs of the 
land 59 in the upper half of the ring 46. The 
ring also includes an aperture 70 in which is 
mounted the registering pin 5 to which refer 
ence has already been made. 
The peripheral shape of the land 60 for the 

ring 48 is somewhat simpler for the condition 
specified, since it is intended to form that end 
of the blank 4f which will shape the head end of 
the piston. Due to its more rigid construction, 
the head end is less subject to deformation over 
the temperature range from atmospheric to op 
erating. As before, the land shape is duplicated 
on opposite sides of any given diameter of the 
ring and, considering the horizontal diameter 
in Fig. 51 as a starting point and directing at 
tention to the lower half of the ring, moving 
clockwise from the right end of the diameter , 
the land is composed of arcs successively struck 
from the geometric center 2 of the ring, a center 
73 disposed above the diameter and on the 
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diameter 74 normal thereto and finally from 
the geometric center 72. The arcs for the upper 
half of the land 60 would be similarly formed 
and, in this connection, a center corresponding 
to the center 3 would be located on the diameter 
74 below the diameter Ti. The ring - 48 also in 
cludes a circular aperture 75 concentric with the 
center 72 and whose diameter is such that the 
ring 48 fits the spindle portion 43 snugly and also 
includes an aperture 76 which receives the regis 
tering pin 53. 

It will be understood that the centers for the 
several arcs above described for both can rings 
may vary for different designs of pistons or for 
any type of master can or other blank or part 
which it is desired to form. . 
A disk 77 rides on the outer surface of the 

sleeve 6 and is secured to a shaft 78 that is Sup 
ported for rotary and endwise movement in and 
relative to bearings 79 and 80 carried by the bed 
plate O. The disk T7 is held against endwise 
movement by means of a pair of balls 8 which 
straddle and bear on the opposite face of the 
disk 77 and are carried in an arm 82 that is sup 
ported by a fixed part 83 of the grinding machine. 
From the foregoing, it will be understood that 

as the spindle 32 rotates, the table f is given 
a motion of reciprocation and traverse relative 
to the grinding wheel f2 so that cam blank 4 
and sleeve 6 similarly move with respect to the 
wheel i 2 and the disk 77 and the springs 7 con 
stantly bear the blank 4 against the wheel 2 
and the sleeve 6 against the disk 77. If it be 
considered that the fixture is employed to shape 
the cam blank 4 for the subsequent processing 
of pistons of the character described and that 
the cam rings 46 and 48 have peripheral shapes 
corresponding to the portions of the piston lat 
eral surface adjacent the skirt and head ends, 
respectively, it will be obvious that when the 
disk 77 is opposite the ring 46, the left end of the 
can blank 4 will have imparted thereto a shape 
similar to the shape of the cam ring 46 and when 
the disk 77 is opposite the cam ring 48, the right 
end of the blank 4 will be shaped similar to the 
last mentioned cam ring. During this operation, 
the free relation between the sleeve 6 and rings 
46 and 48 is effective, in conjunction with the 
springs 7, to rock the cradle 5, thereby varying 
the distance between the axes of the wheel 2 
and the blank 4. The sleeve 6 is internally 
cylindrical and, therefore, cannot have full pe 
ripheral contact with either of the cams. Due 
to the biasing force of the springs T, the cam 
follower TT will cause the inside longitudinal 
straight line element of the sleeve 6 to contact 
the peripheries of the cams 46 and 48 in the axial 
plane of rotation as shown by Fig. 2. There is a 
relative floating movement or adaptation of the 
sleeve transaxially in each increment of rota 
tion of the cams 46 and 48 as determined by the 
shapes of the cams, and the conjoint action 
thereof serves to define a straight line element 
in any angular position of rotation defining the 
form at all longitudinal points between the cams. 
Accordingly, the shaping of the blank 4 is ac 
complished by a combination of two movements: 
one longitudinally of the blank axis and across 
the peripheral surface of the grinding wheel, and 
the other transversely of the blank axis. 
An important feature of the invention resides 

in the recognition that since it is desired that 
that piston be straight-sided, the end shapes of 
the piston constitute limiting factors, regardless 
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3 
symmetrically related, and intermediate shapes 
can be precisely obtained by means of the 
straight-sided sleeve 6. In other words, when 
the disk TT rides any portion of the sleeve it be 
tween the rings 46 and 48, the shape which is 
thereby given to the corresponding portion of 
the can blank 4 is a function of the conjoint ac 
tion of the rings 46 and 48. . 

It will be further understood that while my 
improved fixture is more directly intended for 
the production of can blanks that are subse 
quently used in other machines for the final 
processing of pistons, such pistons may be shaped 
directly in my fixture by substituting the same 
for the can blank 4. 

I claim as my invention: 
1. A blank shaping fixture for mounting on a 

machine having a material removing tool com 
prising a carrier, the tool and carrier being ar 
ranged for relative traverse and movements to 
ward and from each other, means on the car 
rier for rotatably supporting a blank for shaping 
in contact with the tool, and a rotary former 
can for controlling said to and fro movement 
during said relative traverse comprising a pair 
of spaced cam rings having peripheral shapes 
similar to the final shaping of the respective ends 
of the blank and a sleeve freely encircling and 
bridged between the rings, 

2. A blank shaping fixture for mounting on a 
machine having a material removing tool com 
prising a carrier, the tool and carrier being ar 
ranged for relative traverse and movements to 
Ward and from each other, means on the car 
rier for rotatably supporting a blank for shap 
ing in contact with the tool, and a rotary former 
can for controlling said to and fro movement 
during said relative traverse comprising a pair 
of Spaced cam rings having peripheral shapes 
similar to the final shaping of the respective ends 
of the blank and a cylindrical sleeve having con 
centric inner and outer surfaces freely encir 
cling and bridged between the rings. 

3. A blank shaping fixture for mounting on a 
machine having a material removing tool com 
prising a carrier, the tool and carrier being ar 
ranged for relative traverse, means on the car 
rier for rotatably supporting a blank for shaping 
in contact with the tool, a rotary former cam 
on the carrier comprising a pair of spaced cam 
rings having peripheral shapes similar to the 
final shaping of the respective ends of the blank, 
a sleeve freely encircling and bridged between 
the rings, and a part cooperating with the sleeve 
for effecting a relative to and fro movement of 
the carrier and tool during traverse. 

4. A blank shaping fixture for mounting on a 
machine having a material removing tool com 
prising a carrier, the tool and carrier being ar 
ranged for relative traverse, means on the car 
rier for rotatably supporting a blank for shaping 
in contact with the tool, a rotary former cam 
comprising a pair of spaced cam rings having 
peripheral shapes similar to the final shaping 
of the respective ends of the blank, a cylindrical 
sleeve having concentric inner and outer sur 
faces freely encircling and bridged betwen the 
rings, and a part cooperating with the sleeve for 
effecting a relative to and fro movement of the 
carrier and tool during traverse. w 

5. A blank shaping fixture for mounting on a 
machine having a material removing tool com 
prising a bed traversable relative to the tool, a 
carrier rockable on the bed, means on the car 

of their particular forms and whether or not 76 rier for rotatably supporting a blank for shap 



ing, spring means active against the carrier for 
resiliently holding the blank in contact with the 
tool, a rotary former can on the carrier Com 
prising a pair of spaced can rings having periph 
eral shapes similar to the final shaping of the 
respective ends of the blank, a sleeve freely en 
circling and bridged between the rings, and a 
part cooperating with the sleeve and held against 
traversing movement relative to the tool for ef 
fecting a to and fro movement of the carrier 0 
relative to the tool. 

6. A blank shaping fixture for mounting on a 
machine having a material removing tool com 
prising a bed traversable relative to the tool, a 
carrier rockable on the bed, means on the car- 5 
rier for rotatably supporting a blank for shap 
ing, spring means active against the carrier for 
resiliently holding the blank in contact with the 
tool, a rotary former cam on the carrier Con 
prising a pair of spaced cam rings having periph- 0 
eral shapes similar to the final shaping of the 
respective ends of the blank, a cylindrical sleeve 
having concentric inner and outer surfaces and 
freely encircling and bridged between the rings, 
and a part cooperating with the sleeve and held 25 
against traversing movement relative to the tool 
for effecting a to and fro movement of the car 
rier relative to the tool. 

7. A blank shaping fixture for mounting on a 
machine having a material removing tool com- 3. 
prising a bed traversable relative to the tool, a 
carrier rockable on the bed and biased toward 
the tool, means on the carrier for rotatably sup 
porting a blank for shaping in contact with the 
tool, a rotary former cam on the carrier com- 35 
prising a pair of Spaced can rings having periph 
eral shapes similar to the final shaping of the 
respective ends of the blank, a sleeve freely en 
circling and bridged between the rings, and a 
rotatable disk riding on the periphery of the it 
sleeve and held against traverse relative to the 
tool for effecting a to and fro movement of the 
carrier relative to the tool. 

8. In mechanism for shaping the peripheral 
surface of a blank, the combination of a mate 
rial removing tool, a carrier, means on the car 
rier for rotatably supporting a blank for shaping 
in contact with the tool, means for relatively 
traversing the tool and carrier, a rotary former 
cam on the carrier comprising a pair of Spaced 50 
cam rings having peripheral shapes similar to 
the final shaping of the respective ends of the 
blank, a sleeve freely encircling and bridged be 
tween the rings, and a part cooperating with the 
sleeve and held against traverse relative to the 55 
tool for effecting a to and fro movement of the 
carrier relative to the tool. 

9. In mechanism for shaping the peripheral 
surface of a blank, the combination of a mate 
rial removing tool, a carrier, means on the car- 60 
rier for rotatably supporting a blank for shaping 
in contact with the tool, means for relatively 
traversing the tool and carrier, a rotary former 
cam on the carrier comprising a pair of Spaced 
cam rings having peripheral shapes similar to 
the final shaping of the respective ends of the 
blank, a cylindrical sleeve having concentric 
inner and outer surfaces freely encircling and 
bridged between the rings, and a part cooper 
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ating with the sleeve and held against traverse 70 
relative to the tool for effecting a to and fro 
movement of the carrier relative to the tool. 

10. Former cam means for controlling the rel 
ative to and fro movement of a material remov 
ing tool and a blank whose peripheral surface is 75 
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to be shaped, comprising a pair of Spaced can 
rings having peripheral shapes similar to the 
final shaping of the respective ends of the blank, 
and a radially floating sleeve freely encircling and 
bridged between the rings for engagement with 
a part traversable relative to the sleeve. 

11. Former cam means for controlling the rel 
ative to and fro movements of a material remov 
ing tool and a blank whose peripheral Surface is 
to be shaped, comprising a pair of spaced can 
rings having peripheral shapes similar to the 
final shaping of the respective ends of the blank, 
and a cylindrical sleeve having concentric inner 
and Outer surfaces freely encircling and bridged 
between the rings for engagement with a part 
traversable relative to the sleeve. 

12. A blank shaping fixture for mounting on 
a machine having a material removing tool com 
prising a bed traversable relative to the tool 
axially of the blank, a carrier on said bed mov 
able transversely toward and from the tool and 
being biased in one direction, means on said car 
rier for rotatably supporting a blank for shaping 
in contact with the tool, a former cam rotatable 
On the carrier in timed relation with the blank 
and comprising a pair of axially spaced rotary 
cams having different peripheral shapes corre 
sponding to the form to be produced respectively 
on the opposite ends of the blank, a cylindrical 
sleeve encircling Said cams and adapted for in 
ternal contact therewith, a cam follower held 
against traverse relative to the tool and engaging 
the outer periphery of said sleeve to determine 
the position of said carrier in opposition to the 
biasing force, said sleeve being confined against 
longitudinal movement relative to said cams and 
being traversable with the blank relative to said 
follower in a direction axially of the blank, 
whereby said follower will cause successive longi 
tudinal straight line elements of said sleeve to 
contact and bridge said cams so as to define the 
form throughout the length of the blank as de 
termined by the respective shapes of said cams. 

13. A blank shaping fixture for mounting on 
a machine having a material removing tool com 
prising a bed traversable relative to the tool ax 
ially of the tool, a carrier on said bed movable 
transversely toward and from the tool and being 
biased in one direction, means on said carrier for 
rotatably supporting a blank for shaping in con 
tact with the tool, a former cam rotatable on the 
carrier in timed relation with the blank and com 
prising a pair of axially spaced rotary cans in 
dependently rotatably adjustable to vary their 
relative angular phase and having unlike periph 
eral shapes corresponding to the form to be pro 
duced respectively on the opposite ends of the 
blank, a sleeve of transversely symmetrical form 
encircling said cams and adapted for internal 
contact therewith along longitudinal straight line 
elements, a cam follower held against traverse 
relative to the tool and engaging the outer 
periphery of said sleeve to determine the posi 
tion of said carrier in Opposition to the biasing 
force, said sleeve and cams being traversable 
with the blank relative to said follower in a 
direction axially of the blank, whereby said foll 
lower will cause successive longitudinal straight 
line elements of said sleeve to contact and bridge 
said cams so as to define the form throughout 
the length of the blank as determined by the re 
spective shapes of Said cams. 

14. A blank shaping fixture for mounting on a 
machine having a material removing tool Com 
prising a bed traversable relative to the tool, a 
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carrier on said bed movable transversely toward 
and from the tool and being biased in one direc 
tion, means including a drive shaft on said car 
ried for rotatably supporting a blank for shaping 
in contact with the tool, a rotatable former cam 
on Said shaft Comprising a pair of axially spaced 
rotary cans having V-shaped peripheral faces 
corresponding to the form to be produced respec 
tively on the opposite ends of the blank, a sleeve 
loosely encircling Said cams and adapted for in 
ternal contact with said faces, a rotary cam foll 
lower held against traverse relative to the tool 
and peripherally engaging the outer periphery 
of said sleeve to determine the position of said 
carrier in opposition to the biasing force, said 
sleeve being traversable with the blank relative 
to Said follower in a direction axially of the blank, 
whereby said follower will cause successive longi 
tudinal elements of said sleeve upon engagement 
by Said follower to contact and bridge said cams 
So as to define the form throughout the length 
of the blank as determined by the respective 
shapes of Said cams. 

15. A blank shaping fixture for mounting on a 
machine having a material removing tool come 
prising a bed traversable relative to the tool, a 
carrier mounted on said bed movable transversely 
toward and from the tool and being biased in one 
direction, means on said carrier for rotatably 
supporting a blank for shaping in contact with 
the tool, a rotatable former cam mounted om sald 
carrier for transverse movement thereby with the 
blank, means for rotating the blank and said 
former can in positive timed relation, said former 
can comprising a pair of axially spaced rotary 
cans having peripheral faces contoured to corre 
spond to the form to be produced respectively on 
the opposite ends of the blank, a longitudinal 
bridge member contacting at opposite ends 
against the faces of said rotary cams at one side 
in a predetermined axial plane of said former 
cam, and being subject to angular variation rela 
tive to the axis of said former Cam in accordance 
with the relative radial dimensions of said ro 
tary cams in each increment of rotation of the 
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latter through said plane to determine the form 
to be produced on the blank at successive points 
intermediate the opposite ends, and a cam fol 
lower held against traverse relative to the tool 
and arranged to tra Wel along said bridge mem 
ber in contact therewith in opposition to the bias 
ing force to determine the transverse position of 
Said carrier in the rotation of Said former cam 
thbughout the traverse of said bed relative to the 
tool. 

16. A blank turning device comprising, in com 
bination, a rotary former cam, a cam follower 
coacting with said former cam, means for effect 
ing relative traverse between said can and said 
cam follower axially of said cam, means for ef 
fecting relative movement between said can and 
said cam follower transversely of the axis of said 
can in accordance with the contour of said cam, 
a cutting tool, a Support for a rotary blank to be 
turned, means for rotating said Cam and said sup 
port in timed relation, means for effecting rela 
tive traverse through Cutting engagement be 
tween said tool and the blank axially of the blank 
and in timed relation to the traverse between said 
cam and said cam follower, and means respon 
sive to the relative transverse movement between 
said cam follower and the axis of Said cam for 
relatively positioning said tool and the blank in 
timed relation transversely of the axis of the 
blank, said cam comprising a pair of relatively 
fixed and axially spaced rotary cam disks having 
peripheral faces contoured to correspond to the 
form to be produced respectively on the opposite 
ends of the blank, and a longitudinal bridge 
member operatively contacted on One side by said 
cam follower and operatively contacting On the 
other side and at opposite ends against the faces 
of said cam disks in a predetermined axial plane 
of said cam, said bridge member being supported 
for angular adaptation relative to the axis of said 
can in accordance with the relative radial dimen 
sions of said can disks in each increment of rota 
tion of the latter through said plane. 
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