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Application June 28, 1939, Serial No. 281,506 
15 Claims. (C. 153-1) 

This invention relates to mechanism and 
methods for securing closure bushings in place 
in openings in sheet metal container Walls. 
Drums, barrels and pails intended for the trans 
portation, storage and dispensing of liquids, such 
as oils, gasoline and chemicals are the types of 
containers with which the invention is most com 
monly concerned. The walls of such containers 
are formed of relatively thin, sheet metal and 
have mounted therein screw-threaded flanges or 
bushings formed for the effective, leak-proof re 
ception of closure plugs. Commonly two open 
ings of different sizes are provided in the con 
tainers under consideration, one for filling and 
the other for discharging; and each is formed to 
not only receive a leak-proof closure plug to as 
sure safe transit of the contents, but to receive 
a faucet, pump or like dispensing means in place 
of one or the other of such closure plugs when the 
container has reached its destination. The 
flanges or bushings of the type contemplated 
herein are usually secured in the container wall 
by pressing or forming operations and the con 
Struction and manner of mounting of said fanges 
or bushings is such that they remain in leak-proof 
engagement in the container, Wall opening 
throughout the life of the container. 

Heretofore it has generally been the practice to 
perform two distinct operations to complete such 
securing, the first of which concerns the perfora 
tion of the container wall and formation of what 
ever embossing, or the like, is desired around the 
Opening and the Second of which concerns the in 
troduction of the flange or bushing into the Open 
ing and the securing of the same in place therein. 
In order to perform these operations on an eco 
nomic commercial scale on either the nead Or 
wall of a container, the practice heretofore gen 
erally followed required the use of twice as many 
presses and twice as many Sets of dies as there 
were openings to be equipped with flanges or 
bushings. At least one workman was needed to 
Operate each press with a helper or two for the 
group of presses in order to remove the finished 
products and keep the operators supplied with 
sheets and flanges. Of course, the container 
walls can be stored up after the first operation 
has been performed and the dies changed, so that 
the same press may be used for the second oper 
ation. Such changing of dies, however, takes 
considerable time and this practice is not eco 
nomical in a plant of any size. Furthermore, 
containers of the types under consideration are 
only made up on order and are usually not or 
dered until they are needed in a hurry. 
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With this prior scheme of operation, the 
chances of failure and consequent interruption of 
the process of manufacture are multiplied by the 
number of die sets and number of presses em 
ployed. The probability of such interruption oc 
curring is seen to be very likely from a consider 
ation of the refinements of the die parts em- . 
ployed, the continuous operation of the presses 
and the fact that the labor employed is unskilled 
and often careless of such features as the proper 
lubrication and exact setting of the dies and die 
parts. It is also to be borne in mind that break 
age ofdie parts is costly. This cost is generally 
not borne by the user of the dies, unless indi 
rectly, since such dies and die parts are, in most 
instances, loaned' and replaced by the manufac 
turer of the flanges or bushings. 

Recently there have been several isolated sug 
gestions. On mechanisms for performing both of 
the above discussed operations in one. Under 
special circumstances, such as when the flange or 
bushing employed had quite a small dimeter, 
One of the Suggested mechanisms performed more 
creditably than would have been expected from 
an examination of it. However, each one had 
its limitations and the limitations were such that 
the mechanisms could not be relied upon for gen 
eral application of all sizes of bushings under all 
conditions. The construction of the instant in 
vention, on the contrary, is completely reliable 
for all sizes and conditions of work and can be 
operated continuously to insert flanges or bush 
ings in sheet metal walls by performing the per 
forating and embossing and the inserting steps 
all in one operation in a single stroke of the press. 
This is due to the fact that the instant invention 
takes into consideration all the factors which 
would tend to impair the operativeness of the 
mechanism and includes steps in its method and 
features in its mechanism which wholly elimi 
nate all possibilities of failure. Accordingly, the 
method and mechanisms of the instant invention 
provide the first commercially sound, universally 
adaptable Solution of the problem of inserting 
flanges or bushings in sheet metal walls in One 
Operation. 
A principal object of the invention is to pro 

vide a mechanism which can be operated contin 
uously for the insertion of flanges or bushings of 
any desired size in sheet metal walls in one oper 
ation. 
Another principal object of the invention is the 

provision of a method or process by which such 
insertion of bushings can be carried out. 
Another object is to provide a method of per 
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, formance, whose steps are so chosen, and a mech 
anism, whose parts are so constructed and re 
lated, that in the insertion of a flange or bushing 
in one operation the chances of wear and break 
age of parts are reduced to a minimum and con 
tinuous Operation is assured. 
A further object of the invention is the pro 

vision of a die mechanism for inserting flanges or 
bushings in sheet metal walls in One Operation, 
in which mechanism, provision is made, during 
all stages of operation, for the proper relation of 
the flange and wall to each other and to the parts 
of the die mechanism. 
A more specific object is the provision in a 

single stroke operation for the insertion of 
flanges or bushings in sheet metal walls, of Sup 
port for the flange or bushing to prevent it from 
being distorted during the first stages of the Op 
eration to such an extent that it will jam the die 
mechanism, injure certain of the most vital parts 
thereof or be precluded from being properly Se 
cured in place in the sheet metal wall. 
Other objects of the invention will be apparent 

to those skilled in the art to which the invention 
relates and will also appear from the following 
description taken in connection with the accom 
panying drawings wherein: 

Figure 1 is a vertical section of so much of One 
form of mechanism as is necessary to illustrate 
the invention showing such mechanism in neutral 
position with a sheet metal Wall and flange po 
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The sheet metal wall of the container, or the 

like, to which the flange or bushing is to be ap 
plied is shown generally at and is perforated to 
form an Opening, whose initial appearance is as 
shown at 2 in Fig. 2. The wall surrounding that 
opening is drawn into a neck shown in its final 
state at 3 in Fig. 8; while at the base of the 
neck there is formed an embossing 4 of octagonal 
or other irregular contour. A flange or bushing, 
generally indicated at 5, has a neck 6 received 
within the neck 3 and a laterally extending flange 
7 which is not only received non-rotatably with 
in the embossing 4, but, in the system under con 
sideration, acts as the male die in the formation 
of the embossing 4. The upper end of the neck 6 
is shown at 8 as curled or formed over against 
the end of neck 3, which curling or forming is 
shown in its initial stage in Fig. 4 and in its com 
pleted stage in Figs. 5 and 8. A gasket 9 is re 
ceived within the annular pocket formed by the 
flaring surface at the lower end of neck 3 and the 
opposed annular walls of the bushing 5 and its 
flange 7. This gasket is drawn into tight leak 
proof engagement by the final curling or rolling 
of portion 8 and forming of the embossing 4 as 
shown in Fig. 5, wherein the bushing is not only 
secured in position in the wall, but is drawn up 
tightly into the receiving pocket provided for it. 
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sitioned ready for the commencement of the Se 
curing Operation; 

Fig. 2 is a fragmentary section similar to Fig. 1 
showing the position of the parts just after the 
first or sheet perforating stage of the operation 
has been completed; 

Fig. 3 is a similar view showing the position of 
the parts after completion of the next stage in the 
operation in which the sheet metal wall has been 
drawn over the flange; 

Fig. 4 is a similar view showing the position of 
the parts at the commencement of the curling 
or forming of the closure flange neck over the 
container wall neck; 

Fig. 5 is a similar view, but taking in more of 
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the mechanism, in which the securing of the 
flange or bushing to the sheet metal wall is in its 
last or completed stage with the embossing of an 
octagon in the sheet metal wall to embrace the 
octagon of the fange completed; 

Figs 6 is a plan view looking at the upper die 
mechanism of Fig. 1 from underneath or as from 
line 6-6 of Fig. 1; 

Fig. 7 is a plan view of the lower die mechanism 
looking down thereon as from line - of Fig. 1; 

Fig. 8 is an enlarged cross-sectional view of the 
sheet metal wall and flange secured together; 

Fig. 9 is a detailed perspective view in section 
showing the manner in which the cams are 
mounted in the lower compression ring; 

Fig. 10 is a perspective view of One of the cams 
itself; 

Fig. 11 is a perspective view partly in Section 
of the cam-follower-ring of Figs. 1 to 7; 

Fig. 12 is an enlarged perspective view of the 
cam of Figs. 1 to 7; 

Fig. 13 is a perspective of the shim shown 
place in Fig. 9; 

Fig. 14 is a view similar to Fig. 1, but showing 
a modified construction and; - 

Fig. 15 is a view of the modification showing 
the mechanism thereof in final position with the 
air cushion in part elevation and part section. 
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Where the portion 8 extends above the Screw 
threaded portion of neck 6, it is reduced in thick 
ness from its inner side as best shown in Figs, 1 
and 3. This reduction facilitates the forming or 
curling of portion 8 and eliminates cracking or 
scaling of this portion which might otherwise oc 
cur. While this particular relation between the 
wall and the bushing or flange is pointed out in 
detail, the same is done in an introductory sense 
and in order to render the function and operation 
of the die, mechanism more readily understand 
able, but it is to be understood that the principles 
on which the invention is based are not limited 
to the specific relation of parts shown or to the 
securing of the particular bushing shown in the 
opening in the wall as shown. 
The die mechanism of the invention is adapted 

for reception in a standard press So illustration 
of such press is not deemed necessary. This die 
mechanism consists of upper and lower parts 
which operate from Opposite sides of the sheet 
to which the bushing is to be secured. The lower 
part is, as a unit, stationary though it contains 
movable elements. The upper die part is mov 
able with the slidable portion or ram O of the 
press and it is through the movement of this 
part, as well as through the movement which its 
elements impart to the elements of the lower die 
member, that the perforating, drawing and form 
ing takes place. 
The main portion or shoe of the upper die part 

is generally shown at and has a shank 2 which 
is received in a recess such as 3 in the ram lo 
being secured in place therein by a clamping 
plate, or like device. This particular. Securing 
and the use of a clamping plate are conventional, 
form no particular part of the invention, and, 
of course, may be varied in accordance With the 
facilities afforded by the press which is employed. 
A pressure ring 5 is mounted below the lower 

face 4 of the upper die shoe f for relative move 
ment with respect thereto. This pressure ring is 
guided and limited in its downward movement 
by bolts 6 whose cylindrical heads have a limited 
sliding movement in bores formed downward 
ly from the upper surface of die shoe . These 
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bolts are threaded into the pressure ring and 
are locked in place therein by means of set screws 
8 extending inwardly from the periphery of the 
pressure ring. In order to control the relative 
movement between the pressure ring 15 and the 
die shoe f l and to determine the force to be 
transmitted thereby, a series of COrapression 
springs 9 are provided having their upper por 
tions received within bores 20 which extend up 
wardly from the lower face 4 of the upper die 
shoe . The lower portions of springs f are 
similarly received within bores 2 which extend 
a short distance downwardly from the upper face 
of pressure ring 5. The number and size of 
springs 9 is determined by the force which it is 
desired to transmit. They may be centered on a 
circle whose center is on the axis of the die 
shoe or be placed in staggered relation in sep 
arate concentric circles as shown in Fig. 6. Like 
wise the bolts 6 may be of any required number, 
though for the purposes of illustration four are 
shown as is seen from Fig. 6. 

Extending into die shoe i? from the lower face 
4 thereof, is a shallow circular depression 22 
whose center is on the center line of the die shoe 

. This depression 22 snugly receives the upper 
end of a rolling anvil 23 which is generally cylin 
drical in shape and has an outer cylindrical slid 
ing bearing surface 24. The lower end of this 
anvil is provided with an annular rolling Orform 
ing surface 25 generally arc shaped in cross 
section, but whose inner wall departs from the 
arc into an inclined pickup portion 26 leading 
from the arc to a position in advance of it. 
A stepped bore generally shown at 27 extending 
inWardly from the lower face of the rolling anvil 
has an enlarged entrant portion 28 and a re 
stricted upper portion 29 between which there is 
formed an abutting shoulder 30. Another and 
vitally important feature of the rolling anvil 23 
is the annular leading ring 3 which is formed 
on the lower end thereof between the entrant 
portion 28 of bore 27 and the pickup portion 26. 
As shown, ring 3 is slightly in advance of the 
Open mouth of rolling surface 25 for purposes 
which will appear hereinafter. 
A perforating punch 32 having an upper por 

tion stepped to co-mate with the stepped bore 
2 in which it is received has a lower portion, 
On its larger diameter, extending downwardly 
Considerably in advance of the lower end of the 
rolling anvil. This perforating punch has a cut 
ting edge 33 which is the furtherest advanced of 
any of the elements of the upper die member. 
This cutting edge is shown as fiuted at 34 for 
facilitating the perforating operation, but may 
be plain or of any other contour desired for ef 
fective operation. The perforating punch 32 is 
centrally bored to receive a securing bolt 35 
whose head 36 is counter-sunk into the free face 
of the punch and whose upper end is screw 
threaded into a receiving bore 37 in the upper 
die shoe it. As is obvious from the showing in 
the drawings, bolt 35 not only holds the perforat 
ing punch 32 in place, but also due to abutting 
shoulder 30 and depression 22 locks the rolling 
anvil 23 in secure and exact position. 
Mounted for vertical Sliding movement on the 

sliding surface 24 of anvil 23 is an upper em 
bossing ring 38. This ring, which is generally 
annular in formation, has a flat upper surface 
39 and at the inner edge of that surface an up 
Wardly extending mounting collar 40. This col 
lar has a sliding surface 4 for sliding engage 
ment with the surface 24 of rolling anvil 23, and 
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an outer abutting surface. 42. The ring 38 is 
secured to, in engagement with, and operates 
with, the pressure ring 5. This cooperation is 
provided by the pressure ring 5 having its lower 
and inner portion received against surfaces 39 
and 42 of the embossing ring 38 and by bolts 43 
(Fig. 2), whose heads are Counter-sunk into the 
upper surface of ring 5 and whose shanks ex 
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tend through the remainder of ring 5 into screw 
threaded engagement with embossing ring 38. 
The embossing ring 38 is formed on its leading 
face with a clamping surface 44 which is the 
first portion of this ring to engage the sheet metal 
wall. This face is recessed at 45 to a depth sub 
stantially equivalent to the thickness of flange 7 
of bushing 6 and the recess has a contour com 
plementary with respect to flange T in order to 
formi the sheet metal wall thereover. The hori 
ZOntal face of this recess may be provided with 
upstanding letters or numerals, in order to in 
press indicia into the drum stock where the same 
overlies the flange T. Recess 45 terminates at a 
circular bore 46 which is provided with a drawing 
edge 47 for a purpose which will appear herein 
after. Bore 46 extends inwardly a short distance 
and terminates at stepped shoulder 48 which 
forms the end of sliding surface 4. 
The lower die part (Figs. 1 and 7) is clamped 

in conventional manner to the bolster plate 50 
Of the press by means of holddown bolts 5 and 
clamping plates 52. The bolster plate has an 
aperture 53 therethrough for purposes which will 
appear hereinafter. Adjustment of the position 
of the lower die shoe 54 is provided for by the 
channels 55 at its ends which are bridged by the 
plates 52 and through which bolts 5 pass. These 
ends are in the nature of a flat plate having an 
upper surface 56 which extends outwardly from 
an upstanding annular ring 57. Ring 57 has an 
Outer cylindrical wall or shoulder 58 and an inner 
cylindrical wall 59 which extends downwardly to 
a bottom surface 60 forming therewith a cam 
follower-ring receiving chamber. 
A housing, generally indicated at 6 (Figs. 1 

and 11) is formed to accommodate various ele 
ments of the mechanism, but for convenience it 
is referred to as the cam-follower-ring. This 
ring is received within the chamber just described. 
The outer annular surface 62 of said ring fits 
closely within surface 59 and its bottom surface 
63 seats on the bottom surface 60 of the receiving 
chamber. The ring is held in place in its re 
ceiving chamber by means of bolts 64 whose 
heads are counter-sunk into the bottom of the 
die shoe 54 and whose shanks are screw-thread 
edly received at 65 in the ring. In order not to 
confuse the drawings only one of these bolts is 
shown, though normally several would be em 
ployed. 
The cam-follower-ring 6 ? is open through its 

center, as the name indicates, the opening being 
of various diameters at different positions in its 
extent. The smallest of these diameters is pro 
vided by bore 66 whose purpose is to allow pas 
Sage of the slugs removed from the sheet by the 
perforating punch 32. At the upper end of bore 
66 the diameter of the opening is increased and 
a shoulder 67 extends outwardly from the end of 
the bore to the next cylindrical wall which is 
indicated by 68. The wall 68, however, is not 
continuous for at three evenly spaced positions 
in the circumference thereof there are formed Substantially rectangular radially extending 
channels generally shown at 69. Each of these 
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channels has vertical side walls TD extending to 
the top of the ring and a botton f which is a 
continuation of the shoulder BT. These channels 
extend through to the outside 2 of the ring. 
Bores 72 extend downwardly from each surface is 
7 and in fact are continued right on through 
the adjacent portion of die shoe 4, as shown in 
Fig. 1. The purpose of these bores will appear 
hereinafter. . 
Mounted in a slidable fit within each channel U 

9 is a locking latch generally shown at 73 (Fig. 
12). This latch also functions as a cam-follower 
in which manner movement is imparted to it. 
These latches are generally rectangular in shape, 
have their inner faces curved at 74 on the same 5 
radius as the surface 68 previously described and 
are provided on their outer faces with spring cen 
tering pins 75. Elongated bores 6 are provided 
in the latches in such a position as to register 
with the bores 72 previously described. Bores 7 go 
provide a follower surface at their inner ends 
designed to be engaged by a Cam hereinafter de 
scribed. In order to urge the latches inwardly, 
springs 78 (Figs. 1 to 5) are provided acting 
against the rear surface 79 of the latch T3 and 
being maintained in proper relation with respect 
thereto by means of the pins 75. The opposite 
ends of these springs, which extend beyond the 
periphery 62 of the cam-follower-ring, are re 
ceived within bores 80 provided in the adjacent 
portion of the ring 57 of the die shoe; while set 
screws 8 carrying locating pins 82 are threadedly 
received in the outer ends of bores 80 to retain 
the springs 78 in place and enable the tension on 
them to be controlled. 

Each segment of the wall 68 (Fig. 11), is arcu 
ately recessed at 83 in line with the small bore 
84 which extends through from the surface 67 
of the follower-ring to the bottom surface of the 
die shoe where such die Shoe partially overlies the 
aperture 53 in the bolster plate (Figs. and 5). 
The purpose of bores 84 will appear hereinafter. 
At the upper end of surface 68 the cam-follower 
ring is inset forming a shoulder 85 which extends 
inwardly to its termination in a vertical annular 
wall 86, which latter extends upwardly to the top 
surface 87 of the cam-follower-ring. 

Carried on the seat provided by surfaces 85 
and 86 is the laterally extending mounting collar 
88 of a seating ring or anvil 89 whose top surface 
90 is designed to carry the flange or bushing to 
be inserted (Figs. 1 to 5). The seating ring 89 
is held in place against seat 85-86 by means of 
a bolt 9 whose head is counter-sunk into and 
whose shank extends up through the cam-follow- i. 
er-ring 6 through a threaded bore which 
emerges through surface.85 as shown at 92 (Figs. 
1 and 11). The inner cylindrical surface 93 of 
the seating ring 89 has an annular setback 94 at 
its bottom end. 

Mounted for slidable movement within the 
seating ring 89 is the flanging punch 95. The 
primary functions of this punch are to cooperate 
with the perforating punch 32 in the perforating 
of the sheet and with the embossing ring 38, par 
ticularly surface 47 thereof, to draw a neck in the 
sheet. The flanging punch has a laterally ex 
tending collar 96 at the bottom end thereof which 
is normally received within the setback 94 of 
anvil 89. However, the body of flanging punch 
95 is slidably mounted with respect to surface 93 
of anvil 89 and accordingly shoulder 96 is de 
signed to slide out of setback 94 down alongside 
of surface 68 and vice versa. Shoulder 96 will 
also slide against the curved faces 74 of the 
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2,825,929. 
latches T3 when such latches are drawn back to 
cause surface 74 to form a continuation of sur 
face. . 

The additional and important function per 
formed by the flanging punch in the present con 
struction is that of a support preventing too great 
inward collapse of the reduced end of the flange 
or bushing S mounted thereover. To do this the 
flanging punch 95 normally extends upwardly 
through the reduced portion and the very up 
per end of the punch is slightly above the upper 
edge of the portion 8. Thus, the upper end of 
the flanging punch is sized and positioned so as 
to limit the extent to which the reduced portion 
of flange or bushing 5 may be collapsed by the 
drawing of the perforated sheet thereover. This 
limiting position is such that the pickup portion 
26 of the curling anvil 23 is readily able to take 
the end of reduced portion 8 from the upper end 
of the flanging punch even though the same be 
collapsed, thereagainst. In order, however, for 
the curling surface 25 to come into engagement 
with portion 8, provision must be made for re 
traction of the flanging punch. This provision is 
made by the structure now to be described. 
The lower compression ring shown in detail in 

Fig. 9 is generally indicated at 99. It has an up 
per surface 00 designed to cooperate with the 
surface 44 of the upper compression ring in order 
to yieldingly clamp the sheet while the perforat 
ing, drawing and rolling or curling actions are be 

The surfaces 44 and f OO may 
also be provided with co-mating raised and de 
pressed letters or numerals in order to emboss 
indicia into the sheet just outside of the perime 
ter of the flange if such be desired. These in 
dicia may be used in addition to those impressed 
by the upper surface of recess 45 or they may be 
used as alternatives thereto. 
The ring 99 also has an inner surface Of 

shaped to conform to the periphery of the flange 
7 of the bushing 5. Below the surface Of, ring 
99 provides an inwardly extending lip O2 which 
is designed to slidably engage the outer surface 
of the Seating ring or anvil 89. Compression ring 
99 is precluded from rotating, as will appear 
hereinafter, operates to prevent rotation of the 
flange or bushing and therefore assure its proper 
relation. With respect to the surface 45 of the emi 
bossing ring 38. In order to control the sliding 
action of ring 99 a series of springs 03 are pro 
vided (FigS. 1 to 5) for operation between the . 
ring and the cam-follower-ring 6 f. These 
Springs have their upper ends received in bores 
04 formed in the underside of the compression 

ring and their lower ends received in bores 05 
extending downwardly from the top surface 87 
of ring 6. Springs fo3 are decidedly 'weaker 
than Springs 9 because ring 99 is intended to 
yield readily under the force exerted by ring 
38. Suitable guide bolts are provided for pre 
venting compression ring 99 from sliding up 
Wardly off the outer surface of seating ring 89 
and preventing rotation of it, but the same are 
omitted from the present showing in order to 
prevent confusion. The bores for receiving such 
bolts, however, are shown at 04a in Fig. 9 and 
05a in Fig. 11. 
Another important function performed by the 

lower compression ring in the instant construc 
tion is that of acting as a carrier for the cams 
which actuate the locking latches 73. These 
cams, shown in detail in Figs. 9 and 10, have a 
body portion fos, a mounting portion 07 which 
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is received within a bore foe extending through 
the compression ring 99 and a laterally extending 
portion fo9, which at its upper end provides a 
shoulder to which abuts against either the un 
dersurface of the lower compression ring or 
against a shim ff2a (Figs. 9 and 13) inserted be 
tween surfaces if 0 and if when the same is . 
necessary. This laterally extending portion OS 
also provides the means to secure the cam in. 
place in aperture 08 since it is bored downward 
ly from surface O as shown at 2 and receives 
a Counter-Sunk Securing bolt which extends 
through from the upper surface of ring 99 as 
shown at 3. Thus, a rigid mounting and cer 
tain securing is provided while still allowing 
for the introduction of means such as shims 2a. 
for making slight adjustments in the cam action 
should such adjustments be needed. On the 
bottom end of the cam body 06 a leading or 
guiding portion f4 is provided which, in the 
neutral position shown in Fig. 1, extends com 
pletely through elongated bore 76 and part way 
into bore 72 therebetween. This leading portion 
terminates in an angularly extending cam face 
f5 which forms the bottom surface of laterally 

extending portion 09. 
In the neutral or initial position illustrated in 

Fig. I can face fS is set to commence at the en 
trant edge of follower surface T7 though this 
relation is merely illustrative and may be varied 
by adding to or subtracting from shims 2a. 
In the final position, as shown in Fig. 5, the lead 
ing portion 4 has traveled considerably further 
into bore 72, while the cam surface 5 has 
traveled over the entrant edge of the cam-fol 
lower-surface 77 thereby drawing latch 73 
against the action of springs 78. Hence locking 
latch 73 is fully retracted in which position it 
has been held since the Fig. 3 stage, due to the 
engagement of the vertical outer surface 09a 
of portion 09 with follower surface 77. The 
same having taken place on all the three latches, 
or cam-followers, the flanging punch 95 is now 
free to be forced downwardly when its upper end 
is engaged by leading ring 3 of the rolling anvil. 
In order to prevent the flanging punch from 

moving out of position too soon, some means 
must be provided to resist the action of ring 3, 
but yet yield with it. As this means also acts to 
restore the flanging punch to its original position 
after the operation is completed, it must be in 
destructible and resilient. In the present in 
stance this means takes the form of a heavy coil 
spring, though a rubber block would also be ef 
fective for a short time. In order to render the 
resilient means effective, three pins 6 (FigS. 1 
to 5) are mounted to engage the underside of 
the laterally extending collar 96 and extend 
downwardly through recesses 83 and bores 84 
into the aperture 53 of the bolster plate where 
they engage the upper surface of a compression 
collar f7. This compression collar is slidably 
mounted upon a tube 8 whose upper end is 
threadedly engaged at 9 in an aperture in the 
die shoe which is concentric about the axis of the 
die mechanism. The compression collar has 
a laterally exending skirt 20 around its bot 
tom, the underface of which is in engagement 
with the upper end of the compression spring 
2i. This spring is mounted on tube it 8 and 

is held in place against the underface of skirt 20 
by means of a retaining ring 22 which engages 
the lower end of spring f2 and is screw-threaded 
at 23 to the lower end of the tube 8. 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

O 

from the bolster plate. 

5 
Operation. 

When it is desired to secure a flange or bushing 
of the character described in an aperture in a 
sheet metal wall, the ram of the press being in 
neutral or retracted position as shown in Fig. 1, 
the bushing, which is already supplied with a 
gasket 9, is slipped over the top of the flanging 
punch and the container wall is inserted be-, 
tween the die parts, being located by suitable 
stops which are normally provided projecting up 

The action is now 
started and as ram O descends, carrying with it 
the upper die part, the cutting edge 33 of the 
perforating punch engages the sheet slightly in 
side of the opening 98a in the flanging punch. 
Thus, continued downward movement of the ran 
severs a slug of desired size from the sheet, as 
shown in Fig. 2, and , the same passes down 
through the aligned bores and out of the way. 
It is fitting to mention here that this stage of 
the action may be omitted in the event that a 
separate press, equipped with perforating dies 
has been used for blanking out the sheet metal 
wall. No such separate action is necessary, how 
ever, as the dies here described and blanking dies 
may be carried by a single press if it is powerful. 
enough. 
Once the sheet has been severed, it is engaged 

and clamped by clamping surfaces 44 and OO and 
on continued downward movement of the ram, as 
shown in Fig. 2, the portion of the sheet between 
the perforation and the clamped portion is en 
gaged by the drawing edge 47 of the embossing 
ring 38, which drawing edge acts with surface 
44 to pull the sheet Over the corner 98 of the flang 
ing punch and strip it down Over the outer sur 
face of the flange or bushing 5, as shown in Fig. 3. 
During this drawing action, however, it is obvious 
that the sheet will embrace the reduce portion 8 
of theneck 6 and tend to collapse the same. When 
this action does take place, however, the collapse 
is of limited extent, since the portion 8 will be 
arced inwardly at its top to engage the outer stur 
face of the flanging punch at 97 (Fig. 2). This 
is the position in which portion 8 will be left after 
the sheet has been drawn down over it as shown 
in Fig. 3. 
Were the flanging punch to remain in its orig 

inal position, however, the collapse of portion 8 
would render the picking up of the same by the 
curling anvil extremely difficult, for any anvil 
that would dp it would have to have a sharp lead 
ing edge which would not stand up for any length 
of time under the rigours of this operation. Ac 
cordingly, as clamping surface 44 acts against 
surface 00 depressing the lower compression ring 
99, cams 06 will travel downwardly causing the 
cam face 5 to engage the mouth of follower 
surface 77 of the latches 73. Thus, by the time 
the sheet has been drawn to the position shown 
in Fig. 3, the latches 73 will have been drawn 
back out of the path of the collar 96 of the fiang 
E. punch, leaving the same supported by spring 
At approximately this position, the leading ring 

3 of the rolling anvil will engage the top of the 
flanging punch and, as the action continues, push 
the same down to a sufficient extent that its top 
is withdrawn below the turned in end of portion 
8. This allows the pickup portion 26, which is in . 
advance of the true rolling surface and which has 
its inner end slightly inward of the corner 98 of 
the flange punch, to pick the portion 8 from the 

75 flanging punch and direct it onto the rolling sur. 



6 
face itself. On continued downward operation 
of the ram the flanging punch is pushed further 
out of the way, which is allowed by the compreSS 
ability of spring 2, and accordingly a complete 
roll or curl is formed out of portion 8 as shown 
in Figs. 5 and 8. 

After the sheet metal wall has been perforated 
and while the neck is being formed in the same 
to overlie neck 6 of bushing 5, sufficient force can 
be provided without springs 9 being completely 
compressed. This compression of the Springs 
follows no definite scheme, since the resistance 
of the outer wall of the bushing to the drawing 
of the sheet thereover is variable from one bush 
ing to another. This variable even exists when 
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described. Thus, this type of mechanism is a true 
alternative of the one heretofore described and 
each has its particular advantages under certain 
conditions. . 
The sheet metal wall and flange or bushing to 

be secured thereto are, for the purposes of illus 
tration, the same as those shown in Figs. 1 and 8. 
Hence the same reference characters will be em 
ployed thereon, but the elements of the die mech 
anism differ slightly in construction from those 
originally described and will accordingly be given 

15 
bushings having the same corrosion resistant 
coating thereon are employed and, of course, a 
further variable factor is introduced when differ 
ent coatings having different lubricating effects 
are employed as well as in situations where un 
coated bushings or those dipped in a lubricating 
oil are being applied. Under the best conditions 
of lubrication, the spring may even give an added 
impetus by expanding a bit once the perforated 
sheet has its perforation drawn over the full 
diameter of neck 6, but as ideal lubrication is 
rarely encountered, this factor is of theoretical 
rather than practical importance. Powerful as 
the springs may be, they do not transmit suff 
cient force to enable the embossing 4, for recep 
tion of the flange 7, to be made. This takes place 
during that last fraction of the movement of the 
ram which corresponds to the thickness of flange 
7 and at a time when springs 9 are completely 
compressed with the upper surface of ring 5 & 
engaging the lower surface 4 of the shoe . 
Thus, the embossing is formed by the direct ac 
tion of the press without any cushioning effect. 
It is at this stage also that the indicia, if any be 
desired, are impressed into the sheet metal wall. 
The securing operation being completed, the 

ram of the press starts to return upwardly, pres 
sure is released from the flanging punch and from 
the compression ring 99, whereupon the spring 
2 acting through the pins 6 forces the flang 

ing punch back to its original position; and in 
short order springs 7 are enabled, due to the 
retraction of cam surfaces 5, to return the 
latches 73 to locking position underneath collar 
96. The mechanism is thus returned to its initial 
position ready to repeat its operation. 

Modification 
The modification shown in Figs. 14 and 15 dis 

tinguishes mainly from the form heretofore de 
scribed in that an air cushion rather than a Spring 
or rubber block is employed to allow the move 
ment of the flanging punch to the extent required 
for forming an effective union between the flange 
or bushing neck and the container Wall neck 
therearound. When a spring Cushion is en 
ployed, its unreliability makes necessary the use of 
some means, such as the locking latches already 
described, for locking the flanging punch in posi 
tion until a certain phase in the operation has 
been reached. On the other hand, employing an 
air cushion gives assurance that the flanging 
punch will not yield until the predetermined force 
for which the cushion has been set has been ap 
plied. However, adequate air cushions with the 
attendant auxiliaries, such as the source of the 
compressed air, the regulating valve, gauge and 
the like, are expensive and might not be as readily 
adaptable to presses already in use as Would be 
the purely mechanical die mechanism heretofore 
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different reference characters. 
In the modification of Figs. 14 and 15, merely 

a fragment of the upper die shoe, or punch holder, 
is shown at 25 in Fig. 14. Mounted therebe 
neath, for the same movement with respect there 
to as is the compression ring of Fig. 1 with re 
Spect to its shoe, is a compression ring 26 which 
is held in aligned relation with 25 by guide bolts 
27 whose heads 28 are slidably mounted in 

sockets formed in the die shoe 25. Resisting 
movement of the compression ring 26 towards 
the upper die shoe 25 are springs 29 of a size 
and location to suit the conditions imposed, as 
has been pointed out with respect to springs 19 
of the Fig. 1 construction. Likewise, the lower 
face 30 of the die shoe and the upper face 3 
of the compression ring are bored at 32 and 

respectively to receive the ends of the springs 

The compression ring 26 is in the form of an 
annulus having as its inner face the cylindrical 
sliding surface 34 which terminates short of the 
bottom surface f35 of the ring due to the same 
being annularly recessed at 36. An embossing 
ring, generally shown at 37, underlies the ring 
26 engaging the surfaces 35 and 36 of the same 
by portions 38 and 39 which co-mate therewith. 
This mated relation is secured and maintained by 
a series of bolts 40, only one of which is shown 
in Order to avoid confusion. The embossing ring 
f3 has an interior cylindrical sliding surface f4 
which is co-extensive with the Surface 34 of the 
compression ring 26. The bottom of the em 
bOSsing ring provides a pressure surface 42 de 
signed to engage the sheet metal wall being 
Worked upon, and an octagonal or other irregul 
larly shaped depression 43 designed to cooperate 
with the flange 7 of bushing 5 in embossing the 
sheet metal wall to receive said flange. 
The lower face 30 of the die shoe 25 is formed 

with a shallow circular depression 44 formed 
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centrally thereof. This depression is of sufficient 
depth to receive and lock one end of an annular 
rolling anvil 45, which, in the present instance, 
is shown as double-ended. This anvil has a 
cylindrical external bearing or sliding surface 46 
along which surfaces 34 of ring 26 and 4f of 
ring 37 slide. The rolling anvil is internally 
bored at 47. Each end of the anvil is provided 
with an annular channel 48 generally arcuate 
shaped in cross-section which commences slightly 
inward from the outer edge of the anvil and 
whose inner side merges into inclined pickup 
surface 49 whose nature and function is the 
same as the surface 26 of Fig. 1. Likewise pick 
up surface f49 terminates at its exterior in the 
leading ring 50 which is the same as the leading 
ring 3 previously described, 
A perforating punch 5 having a perforating 

edge 52 and a securing shank 53 is mounted 
centrally of the upper die part and is retained in 
place by means of a securing bolt 54 extending 
through it and screw-threadedly received at 55 
in the upper die shoe. The shank 53 of the 
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punch is received within the bore 4 of the roll 
ing anvil, while the shoulder 56, in which that 
shank terminates, abuts against the lower face of 
the rolling anvil internally of the leading ring 
50. In this manner, both the perforating punch 
and rolling anvil are positioned and secured in 
the exact location desired. 
The lower die member has above its die shoe a 

guide or compression ring 60 retained in place 
by bolts 6 and urged upwardly by springs 62 
in the same manner as is the ring 99 of Fig. 1. In 
Order to assure accurate sliding of ring 60 when 
its upper face 63 is engaged by the sheet metal 
Wall as the same is urged downwardly through 
contact with surface 42, a bearing face 64 is 
provided thereon to slide along the outer face 
66 of the lower anvil or seating ring 65 which 

serves to seat the flange or bushing 5. Above 

7 
cylinder 92 is mounted for vertical movement 
by means of wall 93 and tongue 94. This move- . 
ment is restricted by the extent of channel 95 

0. 

5 

at the lower portion of the piston wall due to the 
reception of tongue 94 in channel 95. Both 
the piston and cylinder are annular due to the 
necessity of having a continuous channel through 
which the slugs cut from the sheet metal wall 
may drop. Air under the pressure required to 
give the cylinder the desired resistance against 
displacement is introduced through the bottom 
of the piston and base of the housing as indicated 
at 96. . This becomes effective against the 
cylinder due to openings 9a, in the piston head. 
Otherwise, the construction of the cylinder and 
piston themselves, except as adapted to this 
particular use, is more or less Conventional. 

face 64 the bore of ring 60 has a portion 67 
shaped to conform to and slide down alongside 
the edge of the laterally extending portion 7 of 
the flange or bushing. 5. As ring 60 is precluded 
from rotating, portion 67 will thus preclude 
bushing 5 from rotating. 
The anvil 65 has a seat 68 at its top on which 

the fange or bushing 5 is mounted and has a 
laterally extending securing portion 69 at its 
bottom which is rigidly secured in place in a cor 
responding recess 70 in the lower die shoe 7 by 
means of securing bolts 72. 
A flanging punch 73, to fange a neck up from 
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Mounted on the top 9 of the movable cylin 
der 92 is a die cushion lift ring 98 whose top 
99 engages the underside of collar 84 of ring 
8. The outer Surface of ring 98 is recessed 
near its top as shown at 200 to allow for the 
flange 89 of stop screw f88. Ring 98 is slid 

the container wall, having an opening in its top 
74 to receive and cooperate with the perforating 

punch 5 and having a laterally extending sup 
porting collar f75 at its bottom, is mounted With 
in anvil 65 for vertical sliding movement with 
respect thereto. This sliding action is assured 
by the proper fit of bearing faces 76 and 77 on 
anvil 65 and flanging punch 73 respectively. 
The upper, outer corner 78 of the flanging punch 
is designed to facilitate connencement of the 
diaWing action of the perforated sheet metal wall 
over the flanging punch 73 and the flange or 

bushing 5. The portion 79 of the flanging punch 
just below the Surface 18 acts as a support to 
prevent material inward collapse of the portion 
8 of the fange or bushing 5 when the same is 
forced inwardly by the sheet metal wall being 
drawn thereover. The flanging punch 73 is 
mounted on the flanging punch lift ring 80 Whose 
ring portion 8 is slidably mounted within bore 
82 of the die shoe T. The upper end 83 of 
the ring f8 provides the mounting for the flang 
ing punch whose portion f75 rests on end 83. At 
the bottom of ring 8 there is provided a lat 
erally extending collar portion 84 which is slid 
ably received in an enlarged bore 85 of the die 
shoe T and has an upper shoulder 86 engaging 
a similar shoulder 87 on the die shoe to prevent 
the ring 8 from moving upward beyond a cer 
tain position and consequently moving the flang 
ing punch upward more than is desired. 

It is also desirable to prevent ring 8 and the 
flanging punch f 13 from falling out through the 
bottom of the lower die member when the same 
is lifted from the press, so provision is made for 
this in the form of locking bolt 88 (Fig. 15) 
whose fanged head 89 extends in Wardly at the 
bottom of surface 85, thereby engaging collar 
84 and preventing it from falling therebeyond. 
As shown in Fig. 15, an air cushion, generally 

indicated at 90, is mounted below the die Shoe 
or bolster plate of the press in conventional man 
ner. The working parts of this cushion consist 
of a stationary piston 9 on which a movable 
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ably mounted in the passage 201 formed through 
the bolster plate of the press. The bottom 202 
of the ring is of sufficient extent at its engage 
ment with the top 9 of the cylinder 92 to dis 
tribute the downward force applied over a suf 
ficient area of said cylinder to prevent its be 
coming damaged in Spite of continuous use. 
The operation of the modification shown in 

Figs. 14 and 15 is more simple than that of the 
form previously described. Once the sheet 
has beer, punched by perforating punch 151, the 
upper die member continues to travel down 
wardly, whence surface 42 engages sheet and 
forces it down against surface 63 causing the 
perforated portion of the sheet to be drawn over 
the corner T8 of flanging punch 73, thereby 
flanging the sheet surrounding its perforation. 
This flange engages the reduced upper end 8 of 
bushing 5 partially collapsing the same against 
the surface 9 of the flanging punch the same 
as is done in the form previously described. On 

5 further downward travel of the upper die mem 
ber the embossing ring 37 and the guiding ring 
60 are retracted against their spring actions 

So that leading ring 50 comes into engagement 
with the top of the fanging punch 73. The 
force of this engagement steadily increases with 
continued downward movement of the ran of 
the press, since the ram carries the upper die 
member. 
The resistance offered by the air cushion 90 

is determined by the pressure of the air therein. 
Once that resistance has been overcome the 
movable cylinder 92 will ride down over the 
stationary piston 9. The force tending to 
cause, and finally causing, the air cushion to 
give is that which is impressed by the leading 
ring 50 on the flanging punch 73. The latter 
transmits it to the flanging punch lift ring 80, 
which, in turn, transmits it to the die cushion 
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lift ring 98. As these rings and the flanging 
punch are arranged to slide, they will do so 
until the upper die member has reached the end 
of its travel. This action is merely of sufficient 
extent to remove the support of the flanging 
punch from the upper reduced portion 8 of the 
bushing 5 and thus to enable the pickup portion 
49 to direct that portion of the bushing into 

the rolling surface 48 of the anvil 45. Thus, 
the reduced end 8 of the bushing is rolled over 
the end of the container wall flange or neck to 
make the product shown in Fig. 8. 



Once the joining of the bushing with the sheet 
metal wall has been completed, the ram of the 
press will retreat and ring 60 will be freel to 
act as a knockout portion raising the container 
wall, thereby facilitating its removal. Since the 
air pressure on the air cushion 90 is maintained 
constant, cylinder 92 will move upward carry 

5 

ing with it ring 98, which in turn carries ring 
f 80 so that the latter may restore the flanging 
punch 73 to its original position ready for repeti 
tion of the operation. As was previously pointed 
out a stop surface f 87 was provided on the die 
shoe 7 f, which surface is engaged by a corre 
sponding stop surface 86 on the lift ring 80. 
These surfaces act as a control on the upward 
movement of the lift rings and flanging punch, 
thereby assuring that the flanging punch will 
be restored to the exact position desired for the 
suceeding operation. 
While only two forms of structure have been 

shown embodying the invention, it is under 
stood that other changes in details and arrange 
ment of parts may be made without departing 
from the spirit and scope of the invention as de 
fined in the Clains. 

Having described our invention, what we claim 
is: 

1. In single operation die mechanism for ap 
plying flanged bushings to perforated metallic 
sheets, means to draw the sheet to a neck sur 
rounding the bushing with part of the bushing 
neck extending through the perforation, means 
to roll the extending part of the bushing neck 
over the end of the surrounding neck of the sheet 
and means movable during part of the drawing 
operation to guide the extending part of the 
bushing neck into proper engagement with the 
rolling means, said guiding means being mov 
able at Substantially the end of the drawing 
operation to leave the extending part of the bush 
ing neck free for engagement by the rolling 
means whereby bushings may be seated in place 
in metallic sheets with uniformity. 

2. In die mechanism of the character de 
scribed, a stationary lower die member and a 
movable upper die member, an anvil for support 
ing a flanged bushing on said lower die mem 
ber, a flanging punch slidably mounted within 
said anvil and normally arranged to extend 
above the top of a bushing supported thereon, 
a ring on said upper die member cooperating 
with said flanging punch to flange a perforated 
sheet engaged there-between, a resilient member 
mounted below said flanging punch and means 
operably supporting said flanging punch. On said 
resilient member whereby a sliding movement of 
said flanging punch in response to the move 
ment of said upper die member may be effected 
only against the action of said resilient member. 

3. In die mechanism of the character de 
scribed, a stationally lower die member and a 
nowable upper die member, an anvil for Sup 
porting a flanged bushing on said lower die men 
bel, a flanging punch slidably mounted within 
said anvil and arranged to normally extend above 
the top of a bushing supported thereon, a com 
pressed air cushion mounted below said flanging 
punch, said cushion having a stationary portion 
and a portion movable with respect thereto 
against the air pressure acting therebetween, 
collar means for operably mounting said flanging 
punch on the movable portion of said air cushion 
and means on said upper die member operable 
at a predetermined point in the movement of 
said upper die member for engaging said flang 
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ing punch to move the same against the resist 
ance offered by said air cushion. 

4. In die mechanism of the character de 
scribed, a movable upper die member, a sta 
tionary lower die member, a seating anvil on the 
lower die member for supporting a flanged bush 
ing thereon, a flanging punch extending above 
said seating anvil and mounted for slidable 
movement with respect thereto, a rolling anvil 
carried by the upper die member and a leading 
ring on the upper die member operable in advance 
of the rolling portion of the rolling anvil to en 
gage the flanging punch and move the same out 
of the path of operation of the rolling anvil. 

5. In die mechanism of the character de 
Scribed, a movable upper die member, a sta 
tionary lower die member, a seating anvil on the 
lower die member for supporting a flanged bush 
ing thereon, a flanging punch extending above 
Said seating anvil and mounted for slidable 
movement with respect thereto, a rolling anvil 
carried-by the upper die member, a leading ring 
On Said rolling anvil operable in advance of the 
rolling surface thereof to engage the flanging 
punch and impart slidable movement thereto and 
a guiding Surface interposed between said leading 
ring and the rolling anvil to guide the end of a 
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bushing neck from the surface of said flanging 
Rh onto the actuating surface of said rolling 
aV. 

6. The process of mounting an annular device 
in a perforated sheet metal wall which comprises, 
Supporting the device at, one side of the wall, 
introducing the device into the perforation while 
limiting the extent to which the device may 
collapse until a portion of the device extends 
through the perforation, removing the limiting 
means from the extending portion of the device 
at a predetermined stage of the introducing 
action and forming the extending portion of the 
device against the sheet metal wall to retain the 
device in place therein. 

7. The process of mounting a flanged bushing 
having a reduced end in a perforation in a sheet 
metal wall which comprises, supporting the re 
duced end against collapsing inwardly, by re 
siliently mounted means, drawing the perforated 
Wall Over the bushing to form an embossing 
encompassing said flanged end and a neck over 
lying the body of the bushing with the reduced 
end of the bushing extending above said neck, 
Overcoming the resilience of the mounting to 
remove the Supporting means from the reduced 
end and rolling said end of the bushing over the 
adjacent end of the neck to secure the bushing 
in place in the wall. 

8. In single operation die mechanism for ap 
plying flanged bushings to perforated metallic 
sheets, means to draw the perforated sheet over 
the bushing, with the bushing neck received in 
the perforation, means to form the bushing over 
the adjacent portion of the sheet to retain the 
same in place therein, and pressure supported 
means to retain the bushing in line with the 
forming means until the bushing is engaged with 
the forming means, said retaining means being 
engaged by said forming means, and the form 
ing means exerting a pressure on said retaining 
means to move the same against the supporting 
pressure. 

9. In single operation die mechanism for ap 
plying bushings to perforated sheets, means to 
form a sheet into a neck over the bushing with 
part of the bushing extending through the per 
foration, means to substantially prevent col 
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lapse of said part of the bushing as the sheet 
is formed thereover and means for removing the 
preventing means from effective position at a 
pre-determined stage in the applying operation. 

10. In single operation die mechanism for ap 
plying bushings to perforated sheets, means to 
shape the material of the sheet to receive the 
bushing with part of the bushing extending 
through the perforation, means to substantially 
prevent collapse of said part of the bushing as 
the sheet is shaped thereover, and means for 
withdrawing the preventing means to render the 
preventing means ineffective at a predetermined 
stage in the applying operation. 

il. In single operation die mechanism for ap 
plying bushings to perforated sheets, means to 
shape the material of the sheet to receive the 
bushing with part of the bushing received in the 
perforation, said means including a device to 
substantially prevent collapse of said part of 
the bushing when the sheet is shaped thereover 
and means for moving said device Out of col 
lapse-preventing position with respect to said 
part of the bushing as the bushing, is seated in 
the sheet. 

12. In single operation die mechanism for ap 
plying bushings to sheets of material, means to 
perforate the sheet, means acting during the 
single stroke of the mechanism to introduce 
part of the bushing neck into the perforation, 
means forming part of said perforating means 
to substantially prevent collapse of said part of 
the bushing as it is introduced into the perfora 
tion and means for removing said preventing 
means from effective position at a predetermined 
stage in the introducing Operation. 

3. In single Operation die mechanism for ap 
plying bushings to sheets of material, means to 
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perforate the sheet, means to shape the sheet 
over the bushing with part of the bushing re 
ceived in the perforation, means forming part 
of said perforating means and part of said shap 
ing means to substantially prevent collapse of 
said part of the bushing as the sheet is shaped 
thereover and means for withdrawing said pre 
venting means from effective position at a pre 
determined stage in the operation. 

14. In single Operation die mechanism for ap 
plying bushings to perforated sheets, means to 
seat the bushing in place in the perforation 
with a portion of the same extending through 
the perforation, means to limit the extent to 
which the said portion of the bushing may be 
collapsed by the action of the surrounding sheet 
during the seating operation, forming means for 
forming the extending portion of said bushing 
over the adjacent sheet and means carried by 
said forming means for moving said limiting 
imeans Out of limiting position at a predeter 
mined stage in the operation to enable said 
forming means to Operate. 

15. In single operation die mechanism for ap 
plying bushings to perforated sheets, an aper 
tured anvil for supporting a bushing, a flanging 
punch slideably received within said anvil and 
the bushing supported thereon and normally ar 
ranged to extend slightly above said bushing, 

30 : pressure responsive means carried by said die 
mechanism and means interconnecting said 
flanging punch with said pressure responsive 
means for controlling the sliding movement of 
said flanging punch. 

EAR. M. AMESBURY. . 
JAMES G. MACORMACK. 
SEWARD M, ROBERTS. 
FLECK. W. SAMPLE. 



. CERTIFICATE OF CORRECTION. 
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