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The present invention relates to a method for 
making pulleys and more particularly to a 
method for making pulleys from sheet metal by 
stamping operations alone. 
In the past, pulleys constructed from sheet 

metal were either spun on a lathe to form the 
flanges or were stamped in two separate parts, 
each having a flange around its periphery, the 
two parts then being secured together by Spot 
welding, riveting or the like to form the finished 
pulley. 
The method of spinning sheet metal on a lathe 

to form a pulley is tedious and time Consuming 
and therefore costly, and the method of stamping 
two separate parts followed by welding or rivet 
ing them together is not only time consuming 
and expensive but the finished pulley does not 
have the strength which can be attained when 
the pulley is made in a single piece. 
According to the present invention the pulley 

is made in a single piece from sheet metal by 
stamping operations alone, thereby avoiding the 
disadvantages mentioned above. 

It is, therefore, an object of this invention to 
provide a method for making pulleys from sheet 
metal by stamping alone. 
A further object is to provide a novel method 

for making pulleys in a single piece from sheet 
metal without spinning and without the need for 
welding or riveting a plurality of parts together. 
Other objects and advantages will be apparent 

from the following detailed description of the 
method in which particular reference will be 
made to the accompanying drawings and in 
which 

Figures 1 to 6 inclusive show the successive 
stages in this process of stamping a pulley from 
a sheet metal blank, each view being partially in 
elevation and partially in vertical cross-section. 

Figure 7 is a vertical cross-section of the 
stamping dies just before the stamping Operation 
for forming the inner pulley flange as shown in 
Figure 5, 

Figure 8 is a vertical cross-sectional view of the 
dies similar to Figure 7 but showing the dies 
immediately after the stamping operation has 
been carried out, and 

Figure 9 is a vertical cross-section of the dies 
immediately after carrying out the final stamp 
ing operation. 
With reference to Figures 1 to 6 inclusive, a 

piece of sheet metal is first stamped to form a 
cylindrical cup-shaped blank ill, having a base 
or web f2 as shown in Figure 1. The blank f is 
then stamped and drawn to form the outwardly 
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flared flange f3 as shown in Figure 2. This 
operation also reduces the diameter of the blank 
and increases its length or depth. The depth 
of the blank at this stage, i. e. the distance from 
the Web 2 to the flange 3 determines to a large 
extent, though not exclusively, the final location 
of the web with respect to the groove of the 
finished pulley. The next operation, as shown in 
Figure 3 consists in spreading the flange. 3 to 
correspond with the outer flange of the finished 
pulley. The blank if is then stamped as shown 
in Figure 4 to trim the edge of the flange 3 and 
to provide a rounded edge. This completes the 
stamping operation for forming the outer flange 
of the pulley and the blank , at this stage. will 
be termed a preformed cylindrical cup-shaped 
blank. 

Figure 5 shows an annular bulge f4 which is 
formed around the cylindrical wall of the blank 

and which is ultimately formed into the inner 
flange 5 of the pulley, as shown in Figure 6. 
The operation for forming the bulge 4 is car 

ried out by applying pressure to the base 2 of 
the blank , and at the same time by applying 
outward radial pressure against the cylindrical 
wall of the blank at the point where the bulge 
4 is to be formed. The manner of carrying out 

this operation will be more fully described here 
inafter. : . . . . 

Figure 6 shows the finished pulley in which the 
bulge 4 has been crimped together to form the 
flange fS; the flanges 3 and 5 forming the 
pulley groove 6. To accomplish this, pressure 
is applied on opposite sides of the crown of the 
bulge f4 to fold the metal flat upon itself in 
the manner shown. 
As shown in Figure 6 the base Or. Web 2. of 

the finished pulley is spaced from the plane of: 
the peripheral groove 6. If desired the Web 2. 
of the pulley may lie in the same plane as the 
groove 6 or within the general plane of the 
inner flange f5 or in any other desired, plane: 
depending upon the use for which the pulley is 
designed. The pulley. shown in Figure 6. is . 
especially designed for use as a fan-belt pulley. 
in automobiles. . . . . 
With reference to Figure 7 a stamping press is: 

shown which includes a die holder 20 and a form." 
punch 2f removably secured thereto in any con 
ventional manner. The form punch 2 is shaped. 
to receive the flange 3 of the blank after it 
has been preformed as seen in Figure 4. A pair. 
of semi-circular slide form blocks 22, which con 
stitute a split ring assembly, are slidably mounted: 
on the holder 20. A portion of the blocks are: 
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shaped to complement the form punch 2 so that 
the blank will be gripped around the flange 3 
during the stamping operation. A vertically 
movable punch holder 23 is located above the die 
holder 20 and its associated parts. A form ring 
24 is removably secured to the punch holder 23 
in any conventional manner. Blocks 22 normally 
take their open or retracted position, as shown in 
Figure, by the action of springs 25. The springs 
25 cooperate with cam, heel blocks 26 and the 
heads of bolts 27 which are secured to the slide 
form blocks 22 in the manner shown. When the 
punch holder 23 is lowered, the form blocks 22 are 
drawn together by cams 28 to the position shown 
in Figure 8. During this operation the cams 28. 
strike the tapered or conical surface 22d of the 
slide form blocks 22 and force them into the closed 
position, thus gripping blank about the flange 
8. The cam heel blocks 26 act as bearing Sur 

faces for the cams 28 when they are lowered. The 
form, ring 24 is recessed at 24a to receive the top 
er blank F. 
She side form blocks 22 are each provided with 

annular recesses 22b for shaping the lower half 
ef the budge f4 while the form ring 24 is provided 
with a similar annular recess 24b which serves as 
a mold for the tipper half of the bulge 4. 
The form purch 2f which engages the lower 

portion of blank hf. is provided with a block of 
rubber-29 as showa in Figure 7 which acts as an : 
expander as hereinafter described. This rubber 
block 2 is made of dense rubber of so-called 
"bumper stock," or its: equivalent which has a 
toughness and resiliency corresponding to the 
onnorly known vulcanized tire-tread stock. 
the daysetees of the beer. block 29 is substan. 

tially the same as the internal diameter of the 
bark if so that the barak can be easily placed 
thereon. However, the height of the rubber block 
20 is such that when the blank f f is in place as 
shown in Figure.7, the flange i3 thereof will be 
spaced slightly from the corresponding surface of 
the form punch 2f for purposes described herein 
alter. 

eigure. 8 shows the position of the elements at 
ths. conclusion of the operation for forming the 
bulgef, as shown in Figure. 5. 

in startiag, this operation the stainping device 
appears as shown in Figure 7. When the punch 
holder-23 is lowered the cams 28 draw the slide 
form blocks-22 together: 

blank. It downward till it is seated on the form 
punch-2? thus compressing the rubber-block so.it 
will be engaged snugly at all points against the 
inners surface of blank i?. At the same time the 
formal ring 2 descends and fits over the blank - 
and exerts pressures upon the base 2 of the bank 
tending to crush the cylindrical walls. However, 
the rubber-block 29 prevents the walls from bend. 
ing-inwardly, due-to-the-initial compression of the 
block as well as the further compression. by the 
form-ring:24: The-rubber block-29 will budge and 
thus, force the walls of the blank outwardly and 
into the mold provided by recesses. 22b and 24t. 
When the for ring 24 and Slide form blocks 22 
have been brought completely together as shown 
in Sigure-8, the recesses 22b and 24b define the 
outer-limits of the bulge 4: The rubber block 29 
pushes the walls of blank - outwardly as it is 
being crushed; thus shaping the blank as shown 
irrigure: 5. It is to be particularly noted that 
the bulge?is-not-formed only-by, the radial pres 

resentered on the cylindrical walls by the rubber 

Thus, the.inraer edge of 
the blocks 22 will strike-the-upper surface of the 
fange S and by a camming action, Will draw the 
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block 29 but also by the pressure exerted by the 
form ring 24 on the base 2 as it descends and 
tends to crush the blank . The principal func 
tion of the rubber block 29 is to “trigger' the 
Walls of the blank as they are crushed by the 
form ring 24 and thus start their outward bend 
ing. However, the rubber block 29 continues to 
exert Some pressure on the Walls all through this 
operation. So that the metal is pressed firmly into 
the recesses 22b and 24b thus forming a smooth 
uniform bulge in the Walls. 

After the bulge f4 has been formed, the next 
step is to crimp the bulge so as to form the inner 
flange 5 as shown in Figure 6. This is accom 
plished by stamping the bulged blank in the 
manner shown in Figure 9. In this view many of 
the elements are the same as those shown in Fig 
ures 7 and 8 and Serve the same purpose. How 
ever, those elements which stamp or press the 
blank are different. A form punch 3G is 
mounted on the die holder 20 and is shaped to 
Support the blank around the outer flange f3. 
The form punch 3 is provided with an axial hole 
3 which is adapted to receive a punch as de 
scribed further hereinafter. Another hole 32 is 
provided in the form punch 33 spaced from the 
axial hole 3, for purposes described below. The 
slide form blocks 33, which are operated and con 
trolled in the same manner as in Figures 7 and 8, 
are shaped to cooperate with the form punch 30 
So as to grip the flange 3 of the blank when the 
press is actuated. However, the blocks 33 are 
provided with an inwardly sloping conical Surface 
33a around the center to receive and crimp the 
lower-half of bulge, 4. 
A form ring 34 is secured to the punch holder 

23 and is provided with an outwardly extending 
conical Surface 34a adapted to cooperate with 
the surface 33a to receive and crimp the upper 
half of the bulge f4 to form the inner flange 5. 
The form ring 34 is also provided with a cen 
trally located depression 34b to receive the base 
2 or web of the blank ff. Two punches 35 and 

36 are provided in the depression 34b to cooper 
ate with holes 3" and 32 respectively for punch 
ing holes in the base 2 of the blank. The ceni 
tral hole which is cut out by the punch 35 enables 
the finished pulley to be mounted on a shaft, or 
other rotatable element and the Smaller hole, cut 
out by the punch 36 is for receiving a locking, bolt 
Or the like. 

In Operation, the blank if which has been 
stamped to provide the bulge 4 as shown in Fig 
lure 5 is placed upon the form punch 30 and the 
punch holder is lowered. The slide form blocks 
33 are contracted by means of the cams 28 so as 
to grip the flange f3 of the blank. ff. At the 
Same time the form ring. 34 engages the base of 
the base 2 of the blank in the depression 345 
aS Well as the bulge 4 on the conical surface 
34a and crushes the bulge against the conical. 
Surface 33a of the blocks 33. By this operation. 
the bulge 4 is transformed into the inner flange 
5 as shown in Figure 6. Near the end of the 
downward travel of the punch holder 23 the 
punches 35 and 36 will punch the holes as re-. 
ferred to above thus completing the pulley. 

If desired a single.stamping.press may be used. 
for all the various operations in forming, the 
pulley, but this necessitates changing the form 
punch, slide.form blocks and form ring to per 
form. any one particular operation. Therefore. 
it is, preferable. to have. a. series of stamping, 
preSSes, each one adapted to perform a single. 
operation on the blanks. In this instance the 
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blanks proceed from one press to the next as 
the various operations are completed. 

Various gauges of sheet steel may be shaped 
according to the present invention. For ex 
ample 20 gauge up to 12 gauge steel may be 
shaped without difficulty. Gauges lighter than 
20 gauge will sometimes tear or split during the 
stamping operations due to lower tensile strength 
and gauges heavier than 12 gauge Will not re 
spond at all times to the radial pressure exerted 
by the rubber block 29. 
While the invention has been described With 

regard to a particular operation, it will be un 
derstood that various modifications will be ob 
vious to one skilled in the art. The invention 
therefore, is not limited by the description there 
of but is defined by the appended claims. 
What is claimed is: 
1. The method of forming a V-belt pulley from 

sheet metal comprising the steps of forming from 
a blank of said metal a seamless flanged Cup 
having a wall of substantially uniform thickness, 
the flange on said cup constituting a first flange 
of a V-belt groove and being formed at an obtuse 
angle to the wall of said cup; simultaneously 
transmitting an axial compressive force along 
said cup wall and applying an outward trans 
axial force to an annular portion of Said Cup Wall 
to form an annular bulge in the wall of Said Cup 
above Said flange, 
forces being simultaneously exerted While Con 
fining said first flange, the edge thereof, and an 
annular portion of said cup wall intermediate 
said flange and said bulge, said bulge taking up 
an axial length of the wall of said cup Substan 
tially equal to twice the length of said first flange; 
and, while confining said first flange, the edge 
thereof, and said intermediate annular Wall por 
tion, subjecting the annular portion of the bulge 
which is remote from said first flange to a force 
pressing said remote portion toward Said flange 
and simultaneously subjecting the annular por 
tion of said bulge adjacent said first flange to a 
force opposing that applied to Said remote por 
tion in order to fold said bulge along a median 
annular fold line and to form a Second flange at 
an acute angle to Said cup Wall, Said acute angle 
to said second flange being complementary to the 
obtuse angle of said first flange to form a V-belt 
groove, said groove being accurately sized by the 
confining of said first flange, its edge and the 
intermediate wall portion during the Said bulg 
ing and folding operations. 

2. The method of forming a V-belt pulley from 
sheet metal comprising the steps of drawing a 
seamless flanged cup having a Wall of Substan 
tially uniform thickness and a bead on the edge 
of said flange, the flange constituting a first 
flange of a V-belt groove and being formed at an 
obtuse angle to the wall of Said Cup; Simultane 
ously transmitting an axial compressive force 
along said cup wall and applying an OutWard 
transaxial force to an annular portion of said 
cup wall to form an annular bulge in the Wall of 
said cup above said flange, Said axial and trans 
axial forces being simultaneously exerted While 

said axial and transaxial 
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6 
confining said first flange, said bead and an an 
nular portion of Said Cup Wall intermediate Said 
flange and said bulge, and, while confining said 
first flange, said bead, and said intermediate an 
nular Wall portion, applying compressive forces 
to the sides of Said bulge and folding said bulge 
on a circular fold line concentric with and 
Spaced from Said bead to form a Second fange 
having a wall adjacent Said first flange and at an 
angle complementary thereto. 

3. The method of forming a V-belt pulley 
form sheet metal comprising the steps of forming 
from a blank of said metal a SeamleSS Cup haW 
ing a bottom, a wall of Substantially uniform 
thickness, and a fange integral with said Wall, 
the flange on said cup constituting a first flange 
of a V-belt groove and being formed at an ob 
tuse angle to the Wall of Said cup; simultane 
ously transmitting an axial compressive force 
along said cup wall and applying an outward 
transaxial force to an annular portion of Said Cup 
wall to form an annular bulge in the Wall of Said 
cup above said flange, said axial and transaxial 
forces being Simultaneously exerted While Con 
fining said first flange, the edge thereof, and an 
annular portion of said cup wall intermediate 
said flange and said bulge, said bulge taking up 
an axial length of the wall of said cup substan 
tially equal to twice the length of said first 
flange; while confining said first fange, the edge 
thereof, and Said intermediate annular Wall por 
tion, subjecting the annular portion of the bulge 
which is renote from said first flange to a force 
pressing said remote portion toward said flange 
and simultaneously Subjecting the annular por 
tion of said bulge adjacent said first flange to a 
force opposing that applied to said remote por 
tion in order to fold said bulge along a median 
annular fold line to form a Second flange at an 
acute angle to said Cup Wall, Said acute angle of 
said second flange being complementary to the 
obtuse angle of said first flange to form a V-belt 
groove; and fabricating said cup bottom to pro 
wide a web for said pulley and means for locating 
said web on a hub concentric with said V-belt 
grOOWe. 

FRANK ZATYKO. 
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