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UNITED STATES 

1,742,484 

PATENT OFFICE 
REYNOLD G. NELSON, OF CANTON, OHIO, ASSIGNOR TO THE SPUN STEEI, CORPORATION, 

OF CANTON, OHIO, A CORPORATION OF OHIO 

METHOD OF MAKING W PULLEYS AND BE LIKE 

Application filed August 12, 1927. Serial No. 212,496. 
My invention relates to methods of making 

an article of manufacture within relatively 
close limits of tolerance by a sequence of oper 
ations including rollier spinning, and more 
particularly to methods of making an article 
of manufacture such as an adjustable V pull 
ley including a tubular body and a peripheral 
flange extending outwardly therefrom at a 
definite angle. 

Adjustable W pulleys may include an inner 
cylindric body having an outwardly extend 
ing peripheral flange at a suitable angle to 
the body to form one side of a V pulley 
groove, and a separate outer cylindric body 
seated upon the inner cylindric body and hav 
ing an outwardly extending peripheral flange 
at a suitable angle to the body to form the 
other side of the V pulley groove, and the 
outer body being longitudinally adjustable 
upon the inner body in order to vary the dis 
tance between the flanges forming the V pull 
Such V pulleys have heretofore been manu 

factured by integrally casting the inner cylin 
dric body and its peripheral flange, and sepa 
rately, the outer body and its flange, and b 
machining the pulley faces of the flanges, 
and threads in the inner and outer bodies for 
securing the longitudinal adjustment, as well 
as the bearings and other parts thereof. 
Such a cast and machined adjustable V 

pulley requires a relatively great weight of 
material in order that the cast walls may be 
of proper thickness to resist the loadsim 
posed, is relatively expensive to manufacture 
due to the necessity of machining the same, 
and is relatively difficult to balance. 

In my U. S. Letters Patent No. 1,680,061, 
of August 7, 1928 for spun metal manufac 
ture and products, I disclose an apparatus 
and method for spinning integral, non-ad 
justable, spun metal V groove pulleys from 
the heavier gauges, as 16 gauge and thicker 
and including quarter inch sheets or strips, 
not only of the soft metals such as brass, 
aluminum, and the like, but also of steel, the spun metal V groove pulleys being completely 
finished and substantially dynamically bal 
anced. 
The metal spinning apparatus and method 

of my aforesaid patent is conveniently and 
immediately adaptable for the manufacture 
in relatively small quantities entirely by 
spinning operations from sheet or strip metal 
of adjustable V pulleys having the same ex 
ternal form and dimensions as those of the 
present invention, but for quantity produc 
tion of the same it is preferable to use the 
improved method of manufacture hereinafter 
Set forth and which includes in its sequence 
of operations a roller spinning operation 
which may be carried out by the use of the 
apparatus and method of my aforesaid prior patent. 
On the other hand attempts have been made 

to stamp or press by means of reciprocating 
dies, the separate cylindric bodies and 
periphral flanges for adjustable V pulleys, 
but it has been found practically impossible 
to form by reciprocating dies the flanges on 
the body with the necessary angle thereto, 
without buckling the sheet or strip metal in 
the flanges thus introducing undulations in 
the wearing surfaces of the pulley flanges, 
which undulations are undesirable and ren 

y der necessary a subsequent machining or 
grinding operation to provide faces for such 
ressed pulley flanges which will grip a V 
elt therebetween with the necessary uni formity of pressure. 
Moreover by reciprocating pressing opera 

tions, the wearing surfaces of the pulley 
flanges are not densified asis the case when the 
same are spun, and are not inherently dynam 
ically balanced as the result of the pressing 
operation as is the case with a roller spinning operation. 

It is furthermore difficult by a pressing 
operation to attain a uniformity of thickness 
throughout the cylindric body and flange. 
Accordingly the objects of the present im 

provements include: 
First, the provision of a method of making 

an article of manufacture such as an adjust 
able V pulley including inner and outer cy 
lindric bodies slidable on each other and 
each provided with an outwardly extending 
peripheral flange at a fixed angle with its 
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body, the flanges constituting an adjustable V 
groove for the pulley, and each cylindric 100 



body being made up of longitudinally worked 
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particles and each flange being made up of 
longitudinally and arcuately worked parti 
cles, with the consequent provision of densi 
fied and smooth wearing surfaces for the pull 
ley groove, and 

Second, the provision of a method of mak 
ing adjustable V pulleys of the above descrip 
tion from disks of sheet or strip metal pref 
erably steel of 16 gauge or thicker, and which 
shall be adapted for economical quantity pro 
duction. 
These and ancillary objects are attained 

by the present improved method of making 
an article of manufacture such as an adjust 
able V pulley, which method will be set forth 
in greater detail hereinafter, and which may 
be described in general terms as including 
first the step of finish forming a tubular body 
and semi-forming a flange from a blank disk 
by pressing or the like, and then the step 
of E. forming the flange by roller spin 
Inling. 

Preferred embodiments of the finished 
products made according to the method of the 
present invention, and of the same during 
successive steps in their manufacture, are il 
lustrated in the accompanying drawings 
forming part hereof, in which 

Figure 1 is an end elevation of one em 
bodiment of the improved adjustable V pull 
ley, with portions broken away and illus 
trated in cross section as on line 1-1, Fig. 2; 

Fig. 2, a side elevation thereof with por 
tions broken away and illustrated in longitu 
dinal axial cross section as on line 2-2, 
Fig. 1; 

Figs. 3, 4 and 5, sectional views illus 
trating successive steps in the method of 
making the inner cylindric body and flange 
for the pulley; 

Figs. 6.7 and 8, sectional views illustrating 
successive steps in the method of making the 
outer cylindric body and flange for the pull 
ley; 
fig 9, a view similar to Fig. 1 of a modi 

fied embodiment of the improved pulley, with 
portions broken away and illustrated in cross 
section as on line 9-9, Fig. 10; and 

Fig. 10, a side elevation thereof with por 
tions broken away and illustrated in longitu 
dinal axial cross section as on line 10-10, 
Fig. 9. , 
Similar numerals refer to similar parts 

throughout the drawings. 
The improved adjustable V pulley indi 

cated generally at 11 in Figs. 1 and 2 in 
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cludes an inner cylindric body 12 provided at 
one end with an outwardly flaring peripheral 
flange 13 at a fixed angle with the cylindric 
body depending on the particular angulation 
of the V belt with which the pulley is intend 
ed to be operated. 
The other end of the cylindric body 12 is 

preferably closed as by the circular end wall 

1,742,484 

14 provided with suitable apertures 15 there 
in by which the pulley may be secured to a 
suitable hub, not shown. 
An outer cylindric body 16 is slidable on 

the inner cylindric body and is provided at its 
end adjacent the flanged end of the inner cy 
lindric body 12, with an outwardly flaring 
peripheral flange 17 at an angle to the outer 
body 16 reverse to that of the angle of the 
flange 13 to the inner body 12. 
The face 18 of the flange 13 opposes the 

face 19 of the flange 17, and the faces 18 and 
19 form a V groove for the pulley in which 
a V belt is adapted to ride and turn or be 
turned by the pulley; and for providing ade 
quate gripping pressure on the sides of the 
V belt, the distance between the opposed faces 
of the pulley groove is adjustable by longi 
tudinally sliding the outer cylindric tubular 
body 16 upon the inner cylindric cup body 12. 
The preferred means of securing the inner 

and outer cylindric bodies and their flanges 
at desired selective positions with respect to 
each other includes angled slots 20 in the 
outer cylindric body 16 through which screws 
21 may extend and be screwed into suitable 
threaded apertures 22 in the inner cylindric 
body and reinforcing plates 23 therefor as 
may be desired, whereby by unscrewing the 
screws 21 and rotating the outer cylindric 
body upon the inner cylindric body, the 
angled slots 20 will vary the longitudinal dis 
tance between the opposed faces 18 and 19 
of the V groove faces, and the desired dis. 
tance between the faces may then be fixed 
and Secured by tightening the screws. 
For facilitating rotation of the outer cylin 

dric body 16 by a spanner wrench or the like, 
suitable spanner wrench sockets 24 may be 
provided upon the outer cylindric body. 
The modified adjustable V pulley 11 ill 

lustrated in Figs. 9 and 10 is identical with 
the embodiment 11 with the exceptions that 
the means for securing the outer cylindric body upon the inner cylindric body includes 
bolts 21, instead of screws 21, and each bolt 
21 is preferably provided with a squared 
offset 25 in its head for fitting in a like shaped 
aperture in the inner cylindric body 12, and 
each bolt shank extends through one of the 
slots 20 in the outer cylindric body 16 and a 
nut 26 is screwed thereon for securing the 
cylindric bodies in any desired position with 
respect to each other. 

Each of the aforesaid cylindric bodies and 
integral peripheral flanges have a substan 
tially uniform thickness of material 
throughout the flange and the body, and each 
cylindric body is preferably made up of longi 
tudinally worked particles, and each flange 
is preferably made up of longitudinally 
and arcuately worked particles and is 
provided with a densified and smooth wear 
ing surface for the pulley groove. 
This arrangement of the particles is at 
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tained by subjecting a blank disk or the like 
of sheet or strip metal to a series of one or 
more stamping or pressing operations fol 
lowed by a roller spinning finishing opera 
tion for the flange. 

In Fig. 3, is illustrated a disk 12 from 
which is made the inner body 12 and 
its flange by the improved method hereof. 

Fig. 4 illustrates the finished inner body 12 
and end wall 14 and the semi-finished flange 
13, which have been formed from the disk 
12 by subjecting it to one or more pressing 
or drawing operations as between suitable 
reciprocating dies of a draw press. 
By pressing operations it is possible to 

make the cylindric body 12 sufficiently ac 
curate, but it is practically impossible to ac 
curately form a finished flange thereon which 
shall have the desired smooth wearing sur 
face and shall be belanced. 

Accordingly by the pressing operations, 
the body 12 contains longitudinally worked 
particles and the semi-finished flange 13 also 
contains longitudinally worked particles, 
and these longtiudinally worked particles in 
the semifinished flange are next subject to 
arcuate working as by means of the roller 
spinning apparatus illustrated in my prior 
application, Serial No. 135,852. 

This arcuate working is attained by ap 
plying the pressure of a rolling spinning tool 
upon the wearing face 18 of the flange 13 
from its intersection with the cylindric body 
as at A, the other face of the flange being 
pressed by the spinning tool against a suit 
able arbor. - - 

By these means the flange 13 may be ac 
curately spun against the arbor with a fixed 
angular relation with the cylindric body, 
and the wearing face 18 is provided with a 
smooth densified surface. 
In Fig. 6, a disk 16 is illustrated from 

which is made the outer body 16 and its 
flange by the improved method hereof. 

Fig. 7 illustrates the finished outer body 
16 and the semi-finished flange 17, which 
have been formed from the disk 16 by sub 
jecting it to one or more pressing or draw 
ing and punching operations as between 
suitable reciprocating dies of a draw press. 

3 

quantity production, and substantially stati 
cally and dynamically balanced, and these 
advantages in the product are attained by 
the improved method of manufacture as 
hereinbefore set forth. 
The product, an adjustable V pulley dis 

closed, described, but not claimed herein has 
been made the subject matter of my divi 
sional application filed June 20, 1928, Serial 
No. 286,979, entitled Spun metal manufac 
ture and products. 

I claim: 
1. The method of making an article of 

manufacture such as an adjustable V pulley 
including a tubular body and an outwardly 
extending peripheral flange, which includes 
finish forming the tubular body and semi 
forming the flange to one shape from sheet 
or strip metal and the like by longitudinally 
working the material as between reciprocat 
ing dies, and finish forming the flange to 
another shape by arcuately working by roll 
er spinning the longitudinally worked ma 
terial therein. 

2. The method of making an article of 
manufacture such as an adjustable V pulley 
including a tubular body and an outwardly 
extending peripheral flange, which includes 
finish forming the tubular body and semi 
forming the flange to one shape from sheet 
or strip material and the like by pressing . 
the material between dies, and finish form 
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ing the flange to another shape by roller 
spinning the flange against an arbor. 
In testimony that I claim the above, I 

have hereunto subscribed my name. 
REYNOLD G. NELSON. 

As the result of the pressing operations, 
the body 16 contains longitudinally worked 
particles and the semi-finished flange 17 
also contains longitudinally worked parti 
cles, and these longitudinally worked parti 
cles in the semi-finished flange are next sub 
ject to arcuate working as by means of ap 
paratus as aforesaid, by the pressure of a 
rolling spinning tool and a suitable angle 
fixing arbor. 
The foregoing construction and arrange 

ment provides adjustable V pulleys having 
a minimum weight of material therein, hav 
ing a high finish, adaptable for manufacture 
within relative close limits of tolerance in 
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