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1. 

2,989,936 
METHOD FOR FORMING END PATES 

AND END RINGS 
Sidney W. Farnsworth, Upper Montclair, N.J., and 

Gustave H. Froelich, Torrington, Conn, assignors fo 
The Torrington Manufacturing Company, Torrington, 
Conn., a corporation of Connecticut 

Filed June 28, 1957, Ser. No. 668,672 
4. Claims. (C. 113-51) 

The invention relates to blower wheels of the type 
wherein each wheel comprises a generally cylindrical 
blade unit, ordinarily formed from sheet metal, and also 
comprises two sheet metal end members one of which is 
an end plate and the other of which is an end ring. The 
end plate and the end ring have at least approximately 
the same exterior diameter and they are connected with 
the blade unit by crimping or otherwise. 

According to prior practice, the forming of the end 
rings for blower wheels has been wasteful, as the rela 
tively large circular discs that were punched out to form 
the rings could not be economically used. In accordance 
with the present invention, each end plate and the com 
panion end ring which has the same exterior diameter are 
both formed from a single blank having a diameter but 
little if any greater than the diameter of a blank previ 
ously necessary for making only one of said members. 
The drawings show a presently preferred tool assem 

bly adapted for practicing the method of the invention. 
The said tool assembly and the manner of operation 
thereof will be described, but it will be understood that 
the invention is not limited to the details of any particular 
tool assembly and that the drawings and description are 
not to be construed as defining or limiting the scope of 
the invention, the claims forming a part of this specifica 
tion being relied upon for that purpose. 
Of the drawings: 
FIG. 1 is a partly schematic longitudinal vertical sec 

tional view of the right portions of the upper and lower 
units of a tool assembly adapted for practicing the method 
of the invention, this view also showing in vertical section 
a portion of a metallic strip upon which certain forming 
operations have been effected by movement of the upper 
unit of the tool assembly from an upper position to the 
lower position which is shown. For simplicity of illus 
tration in FIG. 1 and in other figures, certain coil springs 
are indicated by crossed dot-and-dash lines. 

FIG. 2 is a plan view of the metallic strip portion shown 
in section in FIG. 1. 

FIG. 2A is a vertical sectional view taken along the 
line 2A-2A of FIG. 2. 

FIG. 3 is a view similar to FIG. 1, but showing the left 
portion of the tool assembly and the corresponding por 
tion of the metallic strip upon which additional forming 
operations have been effected. 

FIG. 4 is a plan view of the metallic strip portion shown 
in section in FIG. 3. 

FIG. 4A is a vertical sectional view taken along the 
line 4A-4A of FIG. 4. 

FIG. 5 is a transverse vertical sectional view taken 
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through the center of station V in FIG. 3, but showing 
the upper unit of the tool assembly in its upper position. 

FIG. 5A is a vertical sectional view similar to FIG. 5, 
but showing only the sheet metal. 

FIG. 6 is a view similar to FIG. 5, but showing the 
upper unit of the tool assembly in an intermediate position. 

FIG. 7 is a view similar to FIGS. 5 and 6, but showing 
the upper unit of the tool assembly in its lower position. 

FIG. 8 is an exploded perspective view showing the 
two blower wheel parts made in accordance with the meth 
od of the invention and also showing a blower wheel blade 
unit with which said parts are adapted to be assembled. 

65 

70 

2 
Referring to the drawings, more particularly FIGS. 1 

and 2 thereof, 10 is the bed of the lower stationary unit 
of a forming tool assembly and 12 is the head of the ver 
tically reciprocable upper unit of said forming tool assem 
bly. The lower and upper units of the tool assembly are 
carried by a suitable press, not shown, and by the action 
of the press the upper unit is reciprocated. At longitu 
dinally spaced stations said bed and head carry various 
cooperating tools to be described, and said tools serve to 
cut and form a sheet metal strip 14 which is intermittently 
fed manually or by means, not shown, in timed relation 
ship with the reciprocation of the upper tool, the amount 
of feed corresponding to the spacing of the stations. 
When the tool units are constructed and arranged as 
shown, the strip 14 is fed from right to left and, upon each 
downward movement of the upper unit, a cutting or form 
ing operation is effected at each station. For convenience 
of illustration, the thickness of the strip 14 is considerably 
exaggerated in the drawings. 
At station I, as shown in FIG. 1, a punch 16 carried 

by the head 12 cooperates with a die 18 to cut a hole 20 
in the strip. Said hole has similar partly circular trail 
ing and leading convex edges 21 and 22 which are closely 
spaced at the center. The radius of each curved edge 21 
and 22 is such that the center of the leading edge 22 is 
coincident with the center of the trailing edge 21 of the 
next adjacent leading hole. 
Each two adjacent holes 20 are at opposite sides of and 

define a strip area 24 which constitutes a blank. As will 
be hereinafter apparent, each blank 24 is utilized to form 
companion sheet metal members A and B which members 
have approximately the same external diameters and are 
respectively an end plate and an end ring. These mem 
bers may be an end plate and an end ring for a blower 
wheel as shown in FIG. 8. Each blank 24 remains con 
nected with the adjacent blank 24 by longitudinal bands 
26, 26 at the edges of the strip 14. The operations at 
the hereinafter described stations II, III and IV are for 
the making of the end plate A. The operations at the 
hereinafter described stations V, VI and VII are for the 
making of the end ring B. 
At station II, as shown in FIG. 1, the lower tool unit 

includes a resistance plunger 28 which is spring biased up 
wardly within a stationary ring 30. Upward movement 
is limited by interengaging shoulders on said plunger and 
ring. When the upper tool unit is in its upper position, 
the top face of said plunger 28 is at the level of the bottom 
of the strip 14. 
At said station II the upper tool unit includes a drawing 

plunger 31 which registers with the resistance plunger 28 
and which upon downward movement serves in coopera 
tion with said ring 30 and said plunger 28 to effect a rela 
tively deep draw of the metal of each blank 24 at said 
station, the metal flowing downwardly as the draw is ef 
fected. As the result of the draw, the blank has an ap 
proximately vertical wall 32 circular in horizontal section. 
The blank after said draw has a generally horizontal por 
tion extending outwardly from said vertical wall 32 and 
joined thereto at the top thereof and also has a generally 
horizontal portion 33 extending inwardly from said ver 
tical wall 32 and joined thereto at the bottom thereof. 
At station II the metallic strip initially has the shape indi 
cated by dotted lines. In effecting the draw to form the 
cylindrical or vertical wall 32, each blank 24 is reduced 
in diameter and the strip 14 is reduced in width. The ini 
tial hole in the strip at the right of the station is distorted 
to the shape shown at 34 and the hole in the strip at the 
left of the station is distorted to the shape shown at 35. 
At station III the lower tool unit includes a forming 

plunger 36 which is spring biased upwardly within a sta 
tionary ring 38. Upward movement is limited by interen 
gaging shoulders on said plunger and said ring. The 
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plunger 36 has a central hole which receives and fits a 
stationary die 40. 
At station IFI the upper tool unit includes a forming 

plunger 42 which registers with a forming plunger 36. 
The two plungers 36 and 42 have complementary, shapes 
on their upper and lower faces which serve upon down 
ward movement of the plunger 42 to provide a portion 33 
of the blank 24 within the cylindrical or vertical wall 32 
with an area 44 shaped to meet the requirements for the 
end plate A, as shown in FIG. 8. Also carried by the up 
per tool unit is a punch 46 which cooperates with a die 40 
to punch a hole 50 in said blank area 44. A hole 48 is 
provided for the discharge of the punchings formed by the 
punch 46. 
At station IV, as shown in FIG. 1, the blank initially 

has said area 44 shaped as described in connection with 
station III, and at said station IV the blank is additionally 
acted upon to provide the required end plate A. At said 
station IV the lower tool unit includes a stationary mem 
ber 52 which serves to engage and support the blank near 
the periphery of said area 44. Carried by the member 52 
is a tubular die 54 which serves to engage and support the 
blank near the center of said area 44. Surrounding the 
member 52 is an annular resistance nember 56 which is 
spring biased upwardly. Surrounding the vertically mov 
able member 56 is a stationary annular member 58 which 
constitutes a die. Upward movement of the member 56 
is limited by interengaging shoulders on said member and 
on the member 58. 
At station IV the upper tool unit includes a pressure 

member 60 which is spring biased downwardly with re 
spect to a supporting member 62 in fixed relationship with 
the head 12. Said member 62 has a flange 64 which sur 
rounds the member 60. Relative downward movement 
of the member 60 is limited by one or more headed stop 
pins 66 engaging the member 62. Surrounding and fitting 
the member 62 and more particularly the flange 64 thereof 
is an annular bending tool 68, said tool 68 being in fixed 
relationship with said member 62. The tool 68 is prefer 
ably also formed and adapted to effect cutting or severing 
simultaneously with bending. Carried by the member 62 
in fixed relationship therewith is a punch 70 adapted to 
cooperate with the stationary die 54. Said punch and die 
are shaped to provide a notched hole 72 in the end plate A. 
As the upper tool unit moves downwardly, the pressure 

member 60 first engages the blank at the area 44 thereof 
and cooperates with the members 52 and 54 to firmly hold 
said blank in place. As downward movement of the up 
per tool unit continues, the pressure member 60 yields up 
wardly, and the annular tool 68 continues downwardly to 
engage the blank at the periphery of the area 44. The tool 
68 serves in cooperation with the member 52 to down 
wardly bend the peripheral portion of the severed area 
to form a downwardly projecting annular flange 78. The 
tool 68 preferably also cooperates with the die member 58 
to cut or sever said area 44 from the remainder of the 
blank, more particularly from the cylindrical wall 32. 
Severing is effected at a horizontal plane. Substantially 
simultaneously with the action of the tool 68, the punch 
70 engages the blank area 44 and cooperates with the die 
54 to enlarge the hole 50 and to form the notched hole 72. 
A hole 79 is provided for the discharge of punchings 
formed by the punch 70. 
The substantially simultaneous action of the tools 68 

and 70 completes end plate A. Upon the next following 
upward movement of the upper tool unit, the completed 
end plate A is removed in any suitable manner. 

After the action of the bending and cutting tool 68, the 
cylindrical wall 32 remains intact and the blank also com 
prises a complete annulus 74 which surrounds said cylin 
drical vertical wall 32 and is connected by the bands 26, 
26 with the leading and trailing blanks of the strip. Sev 
ering of the end plate A has been effected with the bottom 
of the severing cut in a horizontal plane, and preferably 
the severing has left a narrow annular flange 76 projecting 
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4 
inwardly from the bottom of the cylindrical wall 32. The 
blank as last above described is moved without change to 
station V. 
At station V, as shown in FIGS. 3, 5, 6 and 7, the lower 

tool unit includes a stationary member 80 which carries 
a central button 82. The upper face of the button 82 is 
above the upper face of the member 80 by a distance 
slightly more than the thickness of the metal of the end 
ring B which is to be made. Surrounding the member 80 
is a ring 84 which is spring biased upwardly, upward 
movement being limited by one or more headed stop 
pins 86. 
At station V the upper tool unit includes a member 88 

which is in fixed relationship with the head 12. Vertically 
movable within the member 88 is a plunger 90, said 
plunger being biased downwardly to the position shown in 
FIG. 5 by means of a heavy coil spring 91. Relative 
downward movement is limited by interengaging shoulders 
on said member 88 and said plunger 90. At said station 
V the upper tool unit also includes a vertically movable 
ring 92, said ring being guided on the plunger 88 and 
being spring biased downwardly. Relative downward 
movement of the ring is limited by one or more headed 
stop pins 94. The lower ring 84 and the upper ring 92 
have annular fiat faces 96 and 98 at their inner edges 
which are adapted upon downward movement of the up 
per ring 92 to engage and pinch the annulus 74 surround 
ing the cylindrical vertical wall 32. 
As the upper tool unit is moved downwardly from the 

position shown in FIG. 5, the face 98 on the ring 92 en 
gages the annulus 74 and presses the wall 32 downwardly 
toward the ring 84. Downward movement of the ring 92 
continues until said annulus is pinched between the face 
96 on the ring 84 and the face 98 on the ring 92. Move 
ment of the ring 92 is momentarily stopped, but is re 
sumed when the bottom face of the member 88 engages 
the ring 92 as shown in FIG. 6. Thereafter the ring 92 
and the plunger 90 move for a short distance in unison, 
and the ring 84 yields downwardly in accordance with the 
movement of the ring 92. Downward movement of the 
plunger 90 is stopped when said plunger engages the but 
ton 82, but the rings 92 and 84 continue to move down 
wardly. The spring 91 yields to permit continued down 
ward movement of the head 12 and the parts attached 
thereto while the plunger 90 remains stationary. 

Referring particularly to FIG. 6, it will be seen that 
the top face of the member 80 and the bottom face of the 
plunger 90 define an annular space 100 surrounding the 
button 82 which space is adapted for the radially inward 
flow of metal therein. As the rings 92 and 84 move down 
wardly, the annulus 74 is moved with them without any 
change or deformation, but the metal in the wall 32 is 
forced downwardly to the extent permitted by the top face 
of the member 80. Inasmuch as downward movement of 
said metal is limited by said top face, the metal of said 
wall and of said flange 76 is forced to flow radially in 
wardly in the annular space 100. FIG. 6 shows an inter 
mediate position wherein the wall 32 has been reduced to 
328 and wherein the flange 76 has been increased to 76. 
FIG. 7 is similar to FIG. 6, but shows the parts in final 
positions, the draw 32 having been reduced to a mere off 
set 32b and the flange 76 having been increased to 76 
which may extend to the button 82. The space 100 has 
a thickness only slightly greater than the thickness of the 
metal and the metal is therefore restrained with respect 
to any tendency to wrinkle or buckle. 
From the foregoing description it will be apparent that 

vertical pressure has been applied to the initial vertical 
wall 32 and that the metal has been simultaneously re 
strained and guided at a position adjacent the horizontal 
plane of severing of the plate member A. The metal so 
restrained and guided flows radially with resultant loca 
tion of a substantial portion of said vertical wall metal in 
vertical register with the area of the blank that was occu 
pied by said plate member Abefore severing thereof. The 
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metal of the cylindrical vertical wall is thus partially 
flattened. 
At station VI, as shown in FIG. 3, the lower tool unitin 

cludes a stationary member 102 having a central hole 
which receives and fits a vertically movable plunger 104, 
said plunger being spring biased for upward movement 
to the extent permitted by interengaging shoulders on 
said member 102 and on said plunger 104. 
At station VI the upper tool unit includes a plunger 106 

in fixed relationship to the head 12. Fixedly connected 
with the plunger 106 is a ring 108 having an annular 
shoulder of such shape and diameter as to engage and 
fit the offset 32b on the blank. As the upper tool unit 
moves downwardly, the plunger 106 engages the flange 
76b of the blank and serves in cooperation with the ring 
102 and the plunger 104 to form an annular offset 110 
which is required for the end ring B. The flange 76, as 
thus modified, is designated 112. 
At station VII, as shown in FIG. 3, the lower tool unit 

includes a stationary member 114. The upper portion of 
said member 114 constitutes a die as hereinafter explained. 
Said member 114 has a hole therein which receives and 
fits a stationary ring 116 which is shaped at its upper end 
to engage the offset 110 in the partly formed end ring B. 
Said ring 116 serves as a die as hereinafter explained. 
Also within the hole in the member 14 is a vertically 
movable resistance ring 118 which is spring biased up 
wardly, upward movement being limited by one or more 
headed stop pins 120. 
At station VII the upper tool unit includes a member 

122 in fixed relationship with the head i2. Said member 
122 has a downwardly projecting annular flange 124. Sur 
rounding and fitting the member 122 and more particu 
larly the flange 124 thereof is an annular bending tool 126, 
said tool being in fixed relationship with said member 122. 
Said tool. 126 is preferably also formed and adapted for 
cutting and severing and it has the same effective diameter 
as to tool 68 at station IV. Carried by the member 122 in 
fixed relationship therewith is a punch 128 adapted to 
cooperate with the die 116 to trim the interior hole in the 
flange 112 so as to provide the correct internal diameter 
for the end ring B. Also carried by the member 122 and 
surrounding the punch 128 is a pressure ring 130 which is 
spring biased downwardly, downward movement being 
limited by the engagement of the upper portion of said 
ring with said punch 128. 
As the upper tool unit moves downwardly, the pressure 

ring 130 first engages the flange 112 and cooperates with 
the member 116 to hold the partly completed end ring B 
in place. As downward movement of the upper tool unit 
continues, the pressure ring 130 yields upwardly and the 
annular tool 126 engages the annulus 74 approximately 
at the offset 32b. The tool 126 serves in cooperation with 
the member 116 to downwardly bend the peripheral por 
tion of the end ring B to form a downwardly projecting 
annular flange 136. The tool 126 also cooperates with the 
die 114 to sever the end ring B from the annulus 74, leav 
ing narrow bands 134 which are connected with the longi 
tudinal bands 26, 26. 

Substantially simultaneously with the action of the sever 
ing tool 126, the punch 128 engages the flange 112 and 
cooperates with the die 116 to trim said flange to provide 
a narrower flange 1128, the interior diameter of which is 
the required interior diameter of the end ring B. Punch 
ings are discharged through the die ring 16 and through 
suitable holes 38. 
The substantially simultaneous action of the tools 126 

and 128 completes the end ring B. Upon the next follow 
ing upward movement of the upper tool unit, the corn 
pleted end ring is removed in any suitable manner. 

FIG. 8 is an exploded perspective view showing the end 
plate A and the end ring B in positions for assembly with 
a blade unit C which is shown in phantom. The blade 
unit C ordinarily comprises a metallic strip having blades 
formed integrally therefrom, said strip being bent to cylin 
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6 
drical form. The edges of the blade strip are entered in 
the spaces in the end plate and in the end ring within the 
flanges 78 and 136 thereof, and said flanges are then 
crimped to hold the parts in assembled relationship. 
Summarizing as to the method of making the com 

panion sheet metal end members which are the end plate 
A and end ring B, it will be seen that a blank 24 is 
provided and that at station II a deep draw is effected 
in said blank to produce an approximately cylindrical or 
vertical wall 32 joined at the top end thereof to an out 
wardly extending generally horizontal blank portion and 
joined at the bottom end thereof to an inwardly extend 
ing generally horizontal blank portion. At station IV 
one of said members A and B is finally shaped from one 
of said generally horizontal blank portions immediately 
adjacent said cylindrical or vertical wall 32. As shown, 
it is the end plate A that is so shaped and it is shaped 
from the inwardly extending blank portion 33, but the 
invention is not so limited. The formed end member, 
such as A, is severed from said cylindrical wall 32, said 
end member being preferably severed at said station IV. 
At station V vertical pressure is applied to the metal 

of the cylindrical or vertical wall 32 at the end of said 
wall which is opposite said plane of severing, said pres 
sure being directed toward said plane. The metal at a 
position adjacent the plane of severing is restrained and 
guided so as to be caused to flow radially as shown in 
FIGS. 6 and 7 and as already fully described. As shown, 
downward pressure is applied to the metal of said wall at 
the top thereof, and the metal of said vertical wall is 
caused to flow radially inwardly. At station VII the re 
maining member, which may be the ring B, is formed or 
shaped from the metal that has been caused to flow 
radially from the vertical wall. Also at station VII the 
formed end member, such as B, is severed from the re 
mainder of the blank. 

Causing radial flow of portions of the wall 32, as 
described in connection with station V, makes it possible 
for the end ring B to have the same exterior diameter as 
the end plate A and to also have sufficient metal for the 
flange 112. 

Preferably and as shown, the several method steps are 
effected in timed sequence, the cutting of the holes 20 
providing a series of blanks 24 which are uniformly 
spaced longitudinally and are connected with each other 
by narrow longitudinal bands 26, 26 at the edges of the 
strip 14. 

For convenience of description, terms such as "hori 
zontal,” “vertical,” “top” and “bottom' are used with 
reference to the several sheet metal portions, but these 
terms merely designate the relationship of the said por 
tions and do not limit the scope of the invention. 
The invention claimed is: 
1. The hereindescribed method of making a pair of 

companion sheet metal members which members have 
approximately the same external diameter and are re 
spectively a circular plate and a circular ring, said method 
comprising the following steps in sequence: effecting a 
deep draw in a horizontal sheet metal blank to produce 
an approximately vertical wall circular in horizontal sec 
tion which blank after said draw has a generally horizontal 
portion extending outwardly from said vertical wall and 
joined thereto at the top thereof and also has a generally 
horizontal portion extending inwardly from said vertical 
wall and joined thereto at the bottom thereof, shaping 
one of Said members from one of said generally hori 
Zontal portions of the blank at a position immediately 
adjacent said vertical wall and concentric therewith which 
shaping is effected while the last said horizontal portion 
is in fixed relationship to said wall, severing said shaped 
member from said vertical wall at a horizontal plane 
of severing, applying vertical pressure to the metal of 
the vertical wall at the end thereof opposite said plane 
of Severing which pressure is directed toward said plane, 
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restraining and guiding the metal of said vertical wall at 
a position adjacent said horizontal plane of severing so 
that said applied pressure causes a substantial portion 
of said metal to flow radially with resultant location 
thereof in a substantially horizontal position and in ver 
tical register with the area of the blank that was occupied 
by the first said member before severing thereof, shap 
ing the other of said members at least in part from the 
last said horizontally positioned metal, the last said other 
member, having an external diameter approximately the 
same as that of the first said member, and severing said 
other shaped member from the remainder of the metal 
blank. 

2. The hereindescribed method of making a pair of 
companion sheet metal members which members have 
approximately the same external diameter and are respec 
tively a circular plate and a circular ring, said method 
comprising the following steps in sequence: effecting a 
deep draw in a horizontal sheet metal blank to produce 
an approximately vertical wall circular in horizontal sec 
tion which blank after said draw has a generally hori 
Zontal portion, extending outwardly from said vertical 
wall and joined thereto at the top thereof and also has 
a generally horizontal portion extending inwardly from 
said vertical wall and joined thereto at the bottom thereof, 
shaping the plate member from said inwardly extending 
generally horizontal portion of the blank at a position 
concentric with said vertical wall which shaping is effected 
while said inwardly extending horizontal portion is in 
fixed relationship to said wall, severing said shaped plate 
member from said vertical wall at a horizontal plane of 
severing, applying downward vertical pressure to the metal 
of the vertical wall at the top end thereof, restraining 
and guiding the metal of said vertical wall at a position 
adjacent said horizontal plane of severing so that said 
applied pressure causes a substantial portion of said 
metal to flow radially inwardly with resultant location 
thereof in a substantially horizontal position, shaping the 
ring member at least in part from the last said horizon 
tally positioned metal, said ring member having an ex 
ternal diameter approximately the same as that of the 
plate member, and severing said shaped ring member 
from the remainder of the metal blank. 

3. The hereindescribed method of making a series of 
pairs of companion sheet metal members which mem 
bers of each pair have approximately the same external 
diameter and are respectively a circular plate and a cir 
cular ring, said method comprising the following steps 
in combination: cutting a horizontal sheet metal strip to 
provide a series of blanks which are uniformly spaced 
longitudinally and are connected with each other by 
narrow longitudinal bands at the edges of the strip, in 
termittently moving the strip longitudinally to bring said 
blanks successively to a series of operating stations, at 
one station effecting a deep draw in each blank to pro 
duce an approximately vertical wall circular in horizontal 
Section which blank after said draw has a generally hori 
Zontal portion extending outwardly from said vertical 
wall and joined thereto at the top thereof and also has 
a generally horizontal portion extending inwardly from 
said vertical wall and joined thereto at the bottom thereof, 
at a subsequent station shaping the plate member from 
Said inwardly extending generally horizontal portion of 
the blank at a position concentric with said vertical wall 
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which shaping is effected while said inwardly extending 
horizontal portion is in fixed relationship to said vertical 
wall, severing said shaped plate member from said ver 
tical wall, at a subsequent station and while the blank 
remains connected with said longitudinal bands applying 
downward vertical pressure to the metal of the vertical 
wall at the top thereof, restraining and guiding the metal 
of said vertical wall at a position adjacent said horizontal 
plane of severing so that said applied pressure causes a 
substantial portion of said metal to flow radially in 
wardly, at a subsequent station and while the blank re 
mains connected with said longitudinal bands shaping 
the ring member at least in part from the last said hori 
Zontally positioned metal, said ring member having an 
external diameter approximately the same as that of 
the plate member, and severing said shaped ring mem 
ber from the remainder of the corresponding blank. 

4. The hereindescribed method of making a series of 
pairs of companion sheet metal members which members 
of each pair have approximately the same external di 
ameter and are respectively a circular plate and a circular 
ring, said method comprising the following steps in com 
bination: cutting a horizontal sheet metal strip to provide 
a series of blanks which are uniformly spaced longitu 
dinally and are connected with each other by narrow 
longitudinal bands at the edges of the strip, intermittently 
moving the strip longitudinally to bring said blanks suc 
cessively to a series of operating stations, at one station 
effecting a deep draw in each blank to produce an ap 
proximately vertical wall circular in horizontal section 
which blank after said draw has a generally horizontal 
portion extending outwardly from said vertical wall and 
joined thereto at the top thereof and also has a generally 
horizontal portion extending inwardly from said vertical 
wall and joined thereto at the bottom thereof, at a sub 
Sequent station shaping the plate member from said in 
Wardly extending generally horizontal portions of the 
blank at a position concentric with said vertical wall 
which shaping is effected while said inwardly extending 
horizontal portion is in fixed relationship to said vertical 
wall, at the last said station severing said shaped plate 
member from said vertical wall, at a subsequent station 
and while the blank remains connected with said: longi 
tudinal bands applying downward vertical pressure to the 
metal of the vertical wall at the top end thereof, restrain 
ing and guiding the metal of said vertical wall at a position 
adjacent said horizontal plane of severing so that said 
applied pressure causes a substantial portion of said metal 
to flow radially inwardly, at a subsequent station and 
while the blank remains connected with said longitudinal 
bands shaping the ring member at least in part from the 
last said horizontally positioned metal, said ring member 
having an external diameter approximately the same as 
that of the plate member, and at the last said station sever 
ing said shaped ring member from the remainder of the 
corresponding blank. 
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