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United States Patent Office 

2,742,086 
MACHINE FOR EDGE TRIMMING, NOTCHING, 
ANDPUNCHING THEN WALLED ARTICLES 

Henry Reid, West Orange, N. J. 
Application March 16, 1953, Serial No. 342,356 
. . . . . . 9 Claims. (C. 164-47) 

This invention relates in general to a machine for trim ming the edges and punching, notching, and embossing the 
walls of thin-walled articles, such as cans, cups, boxes, 
covers and tubing, particularly such articles having irregul 
lar.edges formed by pressing or drawing sheet metal 
blanks or by extrusion. - - 

Machines for flat edge trimming and notching drawn 
shells are known, and one object of the present invention 
is to provide a machine which shall not only produce 
the same or better results than known machines but which 
shall be small and compact, light in weight, relatively 
inexpensive and safe in operation, a secondary object 
being to provide, such a machine which comprises a com 
plete unit that, itself can perform all of the operations 
required and can be easily transported and moved about 
to different positions for operation, even upon a bench, 
as desired. 
Trimming machines of this general character have also 

been provided, with a cutting die movable along each of 
angularly related straight lines to and from a central posi 
tion by reciprocating cams and levers, the die being moved 
through a sequence of positions by movement of the cams 
in one direction and the sequence of movements of the 
die being reversed upon reversal of movement of the 
cams. Other machines provide for cutting of the article 
throughout its circumference by continuous movement of 
the die in one direction. 
Another object is to provide a machine of this general 

character which shall include a punch and a die encircling 
the punch to receive between them a wall to be operated . 
upon, and means for moving said die in successive cycles, 
each cycle comprising a plurality of steps in succession 
in the same direction around the punch, and each step con 
sisting of movement of the die along a straight line to 
and from a central position concentric with said punch, 
whereby a plurality of such walls in rapid succession can: 
be trimmed, and, if desired, at the same time embossed, 
perforated and notched without change in direction of 
sequence of said steps of movement of the die so as to 
insure quick, economical and accurate 
such walls. 
Another object is to provide in such a machine a punch 

and a die encircling the punch and having an annular 
cutting edge or a plurality of angularly related edges so 

operations on 

that the die shall be moved along, straight lines radially. 
of the punch or perpendicular to said angularly related 
cutting edges, as the case may be. 
A further object is to provides such a machine, which 

shall include a novel and improved construction and com 
bination of driving mechanism for said die and means for 
starting and stopping said driving mechanism. 

Other objects are to provide in a machine of this char 
acter a novel and improved compact arrangement of: 
simple, and inexpensive parts, which shall be reliable and 
durable; to provide novel and improved means to auto 
matically stop, the operation of the die, and simultaneously 
eject the workpiece; to construct and arrange such parts: 
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so as to provide for easy, and quick breaking and disposi 
tion of the scrap chips that are formed during the trim 
ming, punching and notching operations; and to obtain 
other objects, advantages and results that will be brought 
out by the following description in conjunction with the 
accompanying drawings in which - 

Figure 1 is a top plan view of a machine, embodying 
the invention with portions of the casing of a belt drive 
mechanisin illustrated in section; 

Figure 2 is an enlarged transverse vertical sectional 
view approximately on the plane of the line 2-2 of Figure 
1, showing the work about to be clamped in position to be 
operated upon; 

Figure 3 is a similar view approximately on the plane 
of the line 3-3 of Figure 1 showing the work removed 
from the machine and the work holder in inoperative position; 

Figure 4 is a rear elevational view of the machine ap 
proximately, from the plane of the line 4-4 of Figure 1 
with portions broken away and shown in section; 

Figure 5 is a vertical sectional view approximately 
on the plane of the line 5-5 of Figure 1; 
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Figure 6 is a bottom plan view of the machine with 
portions broken away and other portions shown in sec 
tion; 

Figure 7 is a horizontal sectional view approximately 
on the plane of the line 7-7 of Figure 4; 

Figure 8 is a fragmentary plan view of the machine 
with portions removed and other portions broken away 
and shown in section, on the plane of line, 8-8 of Fig. 4, 

Figure 9 is a transverse vertical sectional view approxi 
mately on the plane of the line 9-9 of Figure.1; 

Figure 10, is a greatly enlarged fragmentary vertical 
sectional view through the punch, the die and the die 
actuating plate, with a workpiece in position to be oper 
ated upon; 

Figure 11 is a fragmentary schematic plan view with 
portions broken away and shown in section of the punch, 
the chip or scrap. breaker, the die, the die-actuating plate. 
and one of the cams for reciprocating said plate, showing: 
the relation of the parts with the die in central or con 
centric position, with respect to the axis of the punch; 

Figure 12 is a similar view showing the actuating cam: 
moved through an angle of 45 from the position shown 
in Figure 11, and a corresponding change in position of 
the die, and with the punch entirely omitted; w 

Figure 13 is a view similar to Figure 12 showing the 
actuating cam moved through the next 45 of rotation 
with the die returned to its central position; 

Figure 14 is a similar view showing the next 45 step 
of movement of the cam-and the corresponding movement 
of the die; - - 

Figure. 15 is a like view showing the next 45 step of 
movement of the cam and the return of the die to its 
central position; 

Figure 16 shows the next 45° step of movement of the 
cam and the corresponding movement of the die; 

Figure 17 illustrates the cam at the end of its next 45° 
step of movement and the die in its central position; 

Figure 18 shows. the position of the cam and die at 
the end of the next 45° step of movement of the can; 

Figure 19 is a fragmentary vertical sectional view ap 
proximately on the plane of the line 19-19 of Figure 7; 

Figure 20 is a similar view approximately on the plane 
of the line 20-20 of Figure 7; and 

Figure 21 is a vertical sectional view approximately on 
the plane of the line 21-21 of Figure 5. - - 

Specifically, describing the invention, the machine in 
cludes a main frame or base A which supports approxi 

... mately centrally of the base a post 1 to which is affixed 
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in any suitable manner a punch 2 and a scrap or chip 
breaker 3. Cooperating with the punch and scrap 
breaker is a die 4 that has a cutting edge 5 to cooperate 
with the cutting edge 6 of the punch (see particularly 
Fig. 10). The punch and die shown are of circular shape 
but they may be of any desired form to suit the contour 
of the workpiece. The die encircles the punch, and has 
scrap-breaking notches 7 on its inner periphery to co 
operate with corresponding teeth 8 on the outer pe 
riphery of the scrap breaker 3 (Figs. 8, 10 and 11). 
A Support for a workpiece B is mounted coaxially with 

the punch above the upper end of the latter and corn 
prises a disk 9 and a stud 10 secured to one side thereof 
and slidably mounted in a recess it in the upper end 
of the post 1. The workpiece is shown as comprising 
an inverted cup-shaped article having a base portion a 
and an annular wall b which is to be edge-trimmed, 
punched and notched. The workpiece is placed on the 
work support disk 9 with the free edge of its wall dis 
posed below the plane of the cutting edges 5 and 6 of 
the die and punch as best shown in Figure 10 and the die 
is mounted on an actuating plate 12 to reciprocate in its 
own plane and cooperate with the punch to shear the 
edge of the wall b of the workpiece and simultaneously 
break the scrap, chip or strip that is sheared off said 
edge as shown, for example, in Figure 12. During the 
shearing operation, the workpiece is held against axial 
movement by a work holder generally designated C which 
includes a clamping plate 13, the workpiece being shown 
in course of placement on the punch in Figure 2 and 
as firmly clamped in operating position in Figure 10. 
When it is desired to punch the wall b of the work 

piece, a suitable punch 14 is mounted on the die to co 
operate with a hole 5 in the punch 2 as the die travels 
from left to right in Figure 10. The punch 4 has an 
opening Sa registering with an opening 6a in the scrap 
strip breaker to permit the slug resulting from the punch 
operation to fall by gravity through openings 6 and 
17 in the die actuating plate 12 and frame A respectively 
onto a chute S and thence into an out-of-the-way po 
sition. 
When it is desired to notch the edge of the wall b 

of the workpiece or article B, a lug 19 may be fixed on 
the die 4 in alignment with a recess 20 in the punch 2 so 
that movement of the die 4 from right to left in Figure 
10 will force the lug 19 into cooperation with the recess 
20 so as to shear the desired contour on the edge of 
the Wall b. The scrap resulting from the formation of 
the notch is a part of that trimmed normally from the 
edge of the article and may fall by gravity through open 
ings 16 and 17 onto the chute 18. Should a lug rather 
than a notch be required in the edge of the wall b, 
transference of the lug 19 to the punch and of the recess 
20 to the die would produce the desired effect. 
To prevent the operator or extraneous objects from 

coming into contact with the moving parts of the die, 
as well as to avoid any distortion of the article B during 
the shearing, punching and notching operations, a closure 
plate 2 is removably mounted in a recess 22 in a main 
cover plate 23 that is secured to the frame A as by screws 
24, said closure plate being spring pressed into engage 
ment with the cutting edge 5 of the die by spring clamps 
Spaced circumferentially of the opening 22 on the cover 
plate and each including a stud 25 on which is recip 
rocable a clamping sleeve jaw 26 that is rotatable about 
the stud into and out of engagement with the closure 
plate and is normally yieldingly pressed toward the cover 
plate by a spring 27. The closure plate 21 has a central 
opening of a size and shape corresponding to the pe 
riphery of the wall b to serve as a guide during the in 
Sertion of the article B into the machine and also to pre 
vent distortion of the article by the cutting members. 
The closure plate also acts as a guard to prevent injury 
to the operator by the cutting members. 
The die actuating plate 12 is shown as mounted for 
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4. 
movement in its own plane on ball bearings 28 that 
are secured on the top surface of the frame A, and the 
actuating plate is held against displacement from said 
bearings by the cover plate 23 that frictionally bears 
upon the outer Surface of the die-actuating plate pref 
erably in a Zone encircling the die as indicated at 29 
in Figures 5 and 10. 
The die actuating plate 2 is moved in successive cycles, 

each cycle comprising a plurality of steps in succession 
in the same direction around the punch and each step 
consisting of movement of the die plate along a straight 
line to and from a central position concentric with the 
punch. As shown, the die actuating plate is moved by 
two identical cams 30 that are mounted on the respective 
shafts 3i which are journaled in bearings 32 and 33 in 
the main frame A and are synchronously driven through 
Worim gears 34 keyed on the shafts 31 and meshing with 
worms 35 on a countershaft 36 that is journaled in the 
frame (Figs. 3 and 7). The countershaft 36 has a 
clutch member 37 keyed but longitudinally movable 
thereon, and said clutch member is formed with teeth 
38 on one face thereof to cooperate with the teeth on the 
face of a juxtaposed clutch member 39 that is carried 
by a Worm gear 40 which is rotatable but longitudinally . 
non-movable on the countershaft 36 and meshes with a 
Worm 41 that is keyed on a jackshaft 42 journaled in 
the main frame A and having a pulley 43 keyed thereon 
and driven by a belt 44 from a drive pulley 45 that is 
fixed on the shaft of an electric motor 46 that is ad 
justably mounted by any suitable type of bracket 47 
on one end of the frame of the machine. Preferably 
the adjustable mounting 47 is such as to permit the belt 
44 to be tightened. 

In operation, the motor 46 may run continuously and 
the clutch 37-39 is thrown in automatically as the 
clamp C is forced into work-clamping position; and the 
shafts 3 and cams 30 are thus rotated synchronously 
for a predetermined period of time to actuate the die for 
performing the necessary operations on the workpiece, 
after which the clutch is automatically thrown out and 
the Workpiece B is automatically ejected as will be more 
fully described hereinafter. 

Each cam 30 cooperates with an annular follower 50 
that is fitted into an opening Si in the die actuating plate 
12 (Figs. 3, 5 and 11); and in accordance with the pres 
ent embodiment of the invention, the cams and the fol 
lowers are formed to reciprocate the die to and from its 
central position concentric with the punch along four 
straight lines radial to the center of the punch and per 
pendicular to each other. 

Each cam has on its peripheral surface a primary lobe 
52 and two complementary lobes 53 and 54 which arc 
contoured to coact with the side walls of the correspond 
ing follower upon rotation of the can so that the two 
cans will move the die actuating plate 12, which is really 
a follower plate, along a line radial to the center of the 
punch each time the primary lobe of one cam is moved 
Successively into and out of contact with any of the four 
sides of the corresponding follower, it being understood 
that the cams are synchronous so that the lobe of one 
cam will engage a side of its follower at the same time 
that the lobe of the other cam engages the corresponding 
side of its follower; and each cam has curved surfaces 
contoured for engagement with each side of the follower 
during said movement of the primary lobe to prevent 
all other movements of the follower along lines radial to 
the center of the punch. 
The cam and follower are more fully described and 

claimed in my copending application Serial No. 336,219 
filed February 11, 1953, to which reference may be had 
for a detailed explanation of the cam mechanism. 

In Fig. 11 one cam and its follower are shown in their 
relative positions when the die is concentric with the 
center of the punch, and the other cam is similarly dis 
posed. As the cams are rotated from that position in 
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the direction of the arrows, the: primary lobe :of each 
cann-meves into engagement with theside-c of the fol 
lower and thus actuates: the die away from said central. 
or concentric position, to the right, as shown in Fig. 12 
so as to cause cooperation of the die and punch edges 
5 and 6 at the left-handside of Figs...10 and 12 to shear 
the edge of the wallb of the article B. When the punch 
14 is present, said motion of the die, will also cause: a 
hole to be perforated by the punch, 14. At the same 
time, the teeth 8 of the scrap breaker: 3... will:engage the 
teeth:7 on the inner periphery of the die 4 so as to break 
any scrap strip or chip that may be located, between 
the parts: as shown in Fig. 12 and said: scrap strips: or, 
chips will be disposed of through the openings. 16 and 
17. During the next 45 step of movement of the cams, 
the lobes 52 are moved out of contact with the sides c 
as shown in Figure 13 and the die is returned to its 
central position along the same straight line. 
next 45 step of movement of the cams, the lobes 52 
engage the sides d of the followers next adjacent the 
sides c so as to move the die away from its central posi 
tion in the direction of the arrow at the upper portion of 
Fig. 14 along a straight line; radial to the center of the 
punch. and perpendicular to the line of movement just 
described. At the same time the strip-breaking surfaces 
of the breaker 3 and die break up the scrap strip. Succes 
sive 45 steps of movement of the cam and the corre 
sponding movements of the - die are shown in Figures. 
15 to 17 inclusive, the cams successively moving into and 
out of engagement with the sides e and f of the followers 
and eventually returning to their original positions shown 
in Fig. 11. 
ly actuated into its work-releasing position and the work 
piece or article B is automatically ejected from the die 
and punch. 

It will be observed that when the lug 19 is present, 
a notch will be formed thereby as the die moves to the 
left in Figure 10 as shown in Figure 16. 

It will be understood by those skilled in: the art that 
the size and shape of the polygonal annular followers 
50 may be modified as required to effect movement of 
the follower plate 12 along the desired straight lines the 
desired distances, the highpoint of each primary lobe 
52 always being a distance from the axis of rotation of 
the cam equal to the radius of a circle inscribed in the 
opening of the follower plus the length of the desired, 
movement of the follower from its central position con 
centric with the axis of rotation of the cam; and the high 
points of the complementary lobes are spaced from said 
axis a distance equal to the radius of said inscribed circle. 
The surfaces of the cams between the complementary. 
lobes constitute the drops of the cams and permit the 
hereinbefore described movement of the followers and 
die, and the sides of the lobes 52 as well as surfaces 55 
and 56 on the peripheries of the cams slidably engage 
respective sides of the followers during said movements 
of the primary lobes. . . . 
The work-holding clamp C is shown as including an 

operating arm which comprises two parallel sections 58 
and 59 that are pivotally connected at one end, as indi 
cated at 60 to a bar. 61 that is vertically adjustably, 
mounted on the rear side of the main frame, being slid 
able through brackets 62 in which the bar can be clamped 
so that the bar 61 can be moved upwardly or downwardly. 
to adjust the work-holding clamp. to articles of various 
heights. A pair of work-holding arms 63 are pivotally 
mounted at 64 on said bar between said sections 58 and 
59 of the operating arm and have affixed thereto the 
work-clamping disk or head 13. Two links 66 are pivot 
ally connected at one end as indicated at 67 to the arms 
63 and at their other ends as indicated at 68 to the sec 
tions 58 and 59 of the operating arm so that when the 
operating arm is in substantially to the left of a vertical 
position, the work-clamping arm, 63 will be swung into ". 

On the 

Thereupon, the work clamp C is automatical 
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6 
an out-of-the-way position with respect... to the work- . . 
holding disk 9, as shown in Figure 3. . . . 
When the work clamp is in this position, the work 

holding disk.9 is elevated above the punch-2 in position 
to receive the workpiece, the disk.9-being held in this. 
position by a push rod 69 slidably mounted in the post 
1 and abutting an adjustable screw. 70. (Fig. 10) in the 
lower-end of the stud 10. After the workpiece has been 
applied to the disc. 9, the operating arm 58.59 of the 
work, clamp is swung downwardly or to the right in 
Fig. 3 so as to cause the clamping plate 13 to engage the: 
workpiece Basbest shown in Fig. 2, whereupon continued 
Swinging of the operating arm in: the same direction 
will press the workpiece and disc. 9 downwardly to 
firmly clamp the work in position to be operated upon 
as shown in Fig. 10. The links 66, and their pivots 67 
and 68 are so located that the pivot 67 may swing be 
yound the dead center point between the pivots, 60 and 
68 so as to firmly lock the work clamp in work-clamping 
position. The push rod 69 and work-holding disc. 9 are 
normally pressed upwardly by one arm 71 of a bellcrank 
lever that is mounted on a stub shaft 72 journaled at 
the bottom of the frame (Figs. 5 and 6) and having a 
roller 73 on its other arm that cooperates with a cam74: 
on one of the cam shafts, 31. On the shaft 72 is also 
mounted a double arm lever (Figs. 4 and 6) having a 
hub portion mounted on the shaft 72 and having one arm, 
75 underlying and in spaced relation to an arm 76. (see 
also Figs. 9. and 20) on a rock shaft. 77 journaled in the 
main frame on which is also mounted a forked arm 78 
that has a split screw-threaded connector 79 pivotally 
mounted between the arms of the bifurcation and thread 
edly connected to one end of a clutch pin 80 which is. 
slidably mounted in the main frame and normally in 
fluenced by a spring 81 into the groove 82 of the clutch: 
member 37, on one side wall of which is a lug 83 which 
normally engages said clutch pin to force the clutch mem 
ber 37 against the influence of springs 84 (see also. Figs. 
7 and 19) to separate the clutch face 38 from the clutch: 
face 39. - - 

The other arm 94 of the double armed lever underlies 
and engages a push rod 95 vertically slidable in the ma 
chine frame A with its upper end projecting above the 
cover 23 (see Figs. 1, 3 and 4). The operating arm of 
the work clamp has a stud 96 which engages said push 
rod and pushes it downwardly when the work is clamped 
in operating position so as to swing the double armed 
lever 74, 75 and cause the lever arm 75 to engage the 
arm 76 and thereby swing the arm 78 outwardly to dis 
engage the clutch pin from the lug 83, thereby permitting 
engagement of the clutch members 38, 39 and conse 
quently driving the shaft 36 and the camshafts 31. At 
the same time, a rod 85 (see Fig. 19) has a beveled end 
86 acting as a detent normally seated in a recess 86a 
in the clutch member and is held in its outermost posi 
tion by a finger 87 that engages a circumferential groove 
88 in the rod 85. The finger, 87 is pivotally connected 
at 89 to an arm 90 on the stub shaft 72, being normally 
caused to move with the shaft 72 by means of a tension 
spring 91 having one end connected to the finger 87 and 
its other end connected to a stud 92 on a projection of 
the lever arm 75. The stud92 also serves as a stop to 
limit upward movement of the finger 87 in Fig. 4 under 
the influence of said, spring. 
The roller 73 is normally juxtaposed to the low point 

of the cam T4 as shown in Figures 5 and 6 and the roller 
is forced into engagement with the cam as the work clamp 
forces the work into clamping position, the push rod 
69 pressing against the spring influenced pin 97 to swing 
the bell crank lever counter-clockwise in Figure 5. After 
the machine has been started as above described by 
engagement of the clutch members 38, 39, the cams 30 
will be operated to actuate the die and perform the nec 
essary trimming, punching, notching or embossing opera 
tions until the lobe 93 on the cam 74 (Fig. 6) urges the 
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roller 73 in the direction to swing the bell crank lever 
in the clockwise direction (Fig. 5) whereupon the lever 
arm 75 will cause the release of the arm 78 to permit 
the clutch pin 80 to be thrown into the path of the lug 
83 on the clutch member 37 and thereby cause said clutch 
member to be thrown out of engagement with the clutch 
member 39 and stop the actuation of the die. Simul 
taneously the lever arm 94 will strike the push rod 95 
to cause the latter to engage the stud 96 and lift the work 
clamp into open position as shown in Fig. 3, and im 
mediately thereafter the bell crank 7 will push upwardly 
on the push rod 69 through the yieldingly mounted pin 
97 so as to force the work-holding disc 9 upwardly and 
eject the workpiece or article B from the die. Also the 
finger 87 will be released from the groove 88 of the rod 
85, permitting the beveled end 86 to snap into the re 
cess 86a of the clutch member 37 thus retaining the shaft 
36 at the proper point for the beginning of the next 
operation. Another workpiece will then be inserted into 
the machine, and the same sequence of steps in the same 
direction around the punch will be performed on the 
workpiece. 

It will be understood that the ratio between the driv 
ing gears 34 and 35 may be varied to suit different purposes, 
but that under all circumstances the cam shafts 31 and 
die will be started in operation by and upon the clamping 
of the work in operating position, and operation of cams 
30 and die will be automatically stopped by the cam 74. 

Should it be desired to operate the machine by hand, 
for example in adjusting the setting of the die, punch 
and chip breaker, a stub shaft 100 (Fig. 9) may be jour 
naled to rotate and move longitudinally in the machine 
frame in line with the jackshaft 42 and be provided with 
notches 101 to engage lugs 102 on the end of said jack 
shaft; and a hand wheel (3 may be attached to the stub 
shaft for causing engagement and disengagement of the 
shaft 100 to and from the shaft 42 and for rotating the 
shaft 42 when the stub shaft 100 is interlocked with the 
shaft 42. A suitable spring latch 104 is provided for 
holding the stub shaft in its inoperative position. 

It will also be understood that the machine could be 
used for embossing by simply providing dies of the proper 
form; and the ends of long tubes can be trimmed if de 
sired, the punch and dies normally being fully exposed 
for easy insertion of long articles such as tubes, as well 
as cans, covers and the like. 
The machine is so light in weight that it can be easily 

picked up and carried from place to place, and for con 
venience, handles 05 may be pivotally connected to the 
ends of the frame near the top thereof. 
The particular manner of driving the die eliminates 

complicated guides and slides that are common to most 
machines of this general type; and the machine of the in 
vention is simple, compact, Small and inexpensive, easily 
portable, reliable and durable and capable of performing 
trimming, punching, notching, embossing and like opera 
tions at least as well if not more effectively than the known 
complicated and expensive machines. Furthermore, the 
machine can operate upon workpieces in rapid succession, 
accurately and at low cost. 
While I have shown and described the invention as em 

bodied in certain structural details, it will be understood 
that this is primarily for the purpose of illustrating the 
principles of the invention, and that many modifications 
and changes can be made in the construction of the ma 
chine within the spirit and scope of the invention. 
A workpiece having a circular or hollow cylindrical wall 

has been described primarily as an example, and the in 
vention also contemplates the operation upon walls of 
other configurations, for example, continuous polygonal 
walls, flat walls disposed at angles to each other, and so 
on, and the term "annular' as used in the claims should 
be interpreted accordingly. 
What claim is: 
1. A machine for operating upon a workpiece having 
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8 
an annular wall, comprising a frame, a punch and a die 
in encircling relation thereto to receive said wall between 
them and having cooperative cutting edges, and means 
for actuating said die in a flat plane in successive cycles, 
each cycle comprising a plurality of steps in succession in 
the same direction around said punch and each step con 
sisting of movement of said die along a straight line to 
and from a central position concentric with said punch, 
said means for actuating said die including a plate on 
which said die is mounted and having two annular poly 
gonal cam followers each having straight angularly re 
lated inner walls, said plate being mounted on said frame 
to move in a flat plane, two cams journaled in said frame 
and rotatable Synchronously about parallel axes, each cam 
being rotatable in one of said followers with its periphery 
in direct slidable engagement with the walls of the follow 
er, each cam having a primary lobe and at least one com 
plementary lobe contoured to coact with the walls of the 
corresponding follower upon rotation of the cams to move 
Said plate and die in said flat plane along said straight 
lines to and from said central position each time said pri 
mary lobe of each cam moves into and out of contact with 
a wall of its follower that corresponds to a wall of the 
other follower, the periphery of each cam having a curved 
Surface in engagement with each wall of the correspond 
ing follower during said movement of said primary lobes 
to prevent movement of said plate and die in all other 
directions in said plane, movement of said plate and die 
being constantly directly controlled by said cams. 

2. A machine as defined in claim 1 with the addition of 
driving means for synchronously rotating said cams, and 
means for starting said driving means and for automati 
cally stopping said driving means after one complete revo 
lution of said cams. 

3. A machine as defined in claim 1 with the addition of 
a clamp for holding said annular wall in operating posi 
tion between said punch and die, and with the addition of 
means operated by said clamp as said annular wall is 
clamped in operating position to automatically start said 
imeans for actuating said die, and automatic mechanism 
for stopping said means for actuating said die after a pre 
determined time. 

4. A machine for operating upon a workpiece having 
an annular Wall, comprising a frame having a top sur 
face and a fixed post projecting upwardly above said top 
surface, a punch fixedly mounted on said post above said 
top Surface, a die encircling said punch to receive an an 
nular wall between said die and punch, said die and punch 
having coacting portions to operate on said wall, a die 
carrying plate mounted on said top surface of the frame 
to move in its plane perpendicular to the axis of said punch 
and having an opening through which said post extends, 
said die being mounted on said plate concentrically with 
Said opening, means for actuating said plate in said plane 
to cause coaction of said die and punch upon said annular 
Wall, a cover plate on said frame above said top surface 
enclosing said die-carrying plate and having an opening 
concentric with said punch and of larger diameter than 
said die, and a closure plate removably fitted in said open 
ing over said die and having a hole the wall of which is 
in opposed and closely encircling relation to said punch 
and through which hole said annular wall may be inserted 
between the punch and die. 

5. A machine as defined in claim 1 with the addition 
of a Work-supporting plate disposed outwardly of and co 
axially with said punch and movable toward and from said 
punch, a work clamp having a work-engaging element 
movable toward and from said work supporting plate so 
as to grip said workpiece therebetween and hold the work 
piece in operating position, a mechanism operated by said 
Work clamp as said workpiece is clamped in said operat 
ing position for starting said means for actuating said die 
carrying plate, means including parts of said mechanism 
for automatically stopping said means for actuating said 
die-carrying plate and for automatically releasing said 



9 
work clamp and actuating said work-supporting plate to 
eject said workpiece. 

6. A machine for operating upon a workpiece having 
an annular wall comprising a frame having a top surface 
and a fixed post projecting upwardly above said top sur 
face, a punch fixedly mounted on said post above said 
top surface, a die encircling said punch to receive an an 
nular wall between said die and punch, said die and punch 
having coacting portions to operate on said wall, a die 
carrying plate mounted on said top surface of the frame to 
move in its plane perpendicular to the axis of said punch 
and having an opening through which said post extends, 
said die being mounted on said plate concentrically with 
Said opening, means for actuating said plate in said plane 
to cause coaction of said die and punch upon said an 
nular wall, a work-supporting plate disposed outwardly of 
and coaxially with said punch and movable toward and 
from said punch, a work clamp having a work-engaging 
element movable toward and from said work-supporting 
plate so as to grip said workpiece therebetween and hold 
the Workpiece in operating position, a mechanism operated 
by said work clamp as said workpiece is clamped in said 
operating position for starting said means for actuating 
said die-carrying plate, means including parts of said mech 
anism for automatically stopping said means for actuating 
Said die-carrying plate and for automatically releasing said 
Work clamp and actuating said work-supporting plate to 
eject said workpiece. 

7. A machine for operating upon a workpiece having an 
annular Wall comprising a frame having a top surface and 
a fixed post projecting upwardly above said top surface, a 
punch fixedly mounted on said post above said top sur 
face, a die encircling said punch to receive an annular wall 
between said die and punch, said die and punch having 
coacting portions to operate on said wall, a die-carrying 
plate mounted on said top surface of the frame to move in 
its plane perpendicular to the axis of said punch and hav 
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10 
ing an opening through which said post extends, said 
die being mounted on said plate concentrically with said 
opening, means for actuating said plate in said plane to 
cause coaction of said die and punch upon said annular 
wall, a work clamp to hold a workpiece in operating posi 
tion, means including a lever movable in opposite direc 
tions for starting and stopping respectively said means for 
actuating said die-carrying plate, a push-rod movable in 
one direction to coact with said lever and swing it in one 
direction to starting position, and means on said work 
clamp to engage and push said push-rod in said direction 
as the work clamp is moved to clamp the workpiece in 
operating position. 

8. A machine as defined in claim 7 with the addition 
of automatic means to actuate said lever in the opposite 
direction to stop said machine. 

9. A machine as defined in claim 8 wherein the last 
named means includes a control cam operable in timed 
relation to said means for actuating said die-carrying plate, 
a lever cooperative with said cam and the first-mentioned 
lever, and wherein said post is tubular and said work 
Supporting plate has a stud slidable in said tubular post, 
and with the addition of a push-rod slidably mounted in 
Said post and engageable with said stud and slid by the 
Second-mentioned lever when the latter is actuated by 
said cam, whereby to actuate said work-supporting plate 
away from said punch to eject said workpiece from be 
tween said punch and said die. 
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