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' , , . 1 Claim. (CI. 153-28) 

This invention relates to rolling machines for 
forming strips of cold sheet metal into desired 
shapes, and more particularly to a roll speed 
equalizer for controlling the speed of the strips 
of metal as they pass through the machine. 
A machine of the type herein considered is 

described in U. S. Patent No. 1,792,122, issued to 
me on February 10, 1931. Such machines have 
a plurality of pairs of cooperating upper and 
lower die rolls. A strip of cold metal is passed 
between one pair of die rolls to the following pair, 
the die rolls being progressively shaped to gradu 
ally form the sheet metal strip into the desired 
shape. The lower die rolls are substantially of 
the same diameter, but the upper die rolls gradu 
ally increase in diameter, and consequently the 
peripheral speed of the upper die rolls increases 
as the metal progresses through the machine, 
and all of the rolls are rotated at the same speed. 20 
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The variation in the peripheral speeds of the up 
per die rolls is objectionable in that the various 
portions of the metal strip are urged to move at 
different speeds resulting in buckling and bend 
ing of the sheet metal strip. Also, the upper die 
rolls slip over the metal, the slipping increasing 
as the diameters of the die rolls increase, result 
ing in an undesired, an uneven, wearing of the 
die rolls which causes improper forming of the 
metal sheets. Inasmuch as die rolls are expen 
sive and must be carefully and accurately made, 
it is essential that uneven wearing of the 
die rolls be eliminated. . . Heretofore, this has been 
accomplished by providing gearing designed to 
drive the various die rolls at different and proper 
speeds; that is, to cause the peripheral speeds of 
all of the die rolls to be substantially the same 
so that there will be no slipping or sliding of 
the metal sheet as it passes between the rolls. 
But as is obvious, gearing to produce the proper 
speeds for a given set of die rolls will be ineffec 
tive for another set of rolls; and consequently the 
equalizing of peripheral speeds by especially de 
signed gearing is objectionable in that whenever 
it is desired to form the netal into a different 
shape it is necessary to rearrange the gearing. 
Such a procedure is very expensive and incon 
venient, and inasmuch as many manufacturers 
desire to use the same machine for making sev 
eral different shapes, it is desirable that a ma 
chine be provided. Which is universal in its 
application. - 

It is, therefore, an object of this invention to 
provide a metal forming machine having a plu 
rality of pairs of die rolls, all of which rolls have 

accompanying drawing, forming part hereof, and 

of pairs of die rolls, 

shaft 19, and the lower roll 7 is fixed to a shaft 

Substantially the same peripheral speed regard 
less of the diameters of the rolls. . . 
A further object is the pirovision, in a meta 

fol'ining Elachine, of friction clutch means inter 
posed between each die roll and the means for 0 
driving the roll, so that any undue force on the 
die roll due to difference in speed between the 
die roll and the metal sheet passing between the 
die rolls will cause the driving means to be auto 
matically disconnected from the die roll. 
These and other advantageous objects, which 

will later appear, are accomplished by the simple 
and practical construction and arrangement of 
parts hereinafter described and exhibited in the 70 
in which: 

Figure 1 is a fragmentary elevational view of a 
cold metal forming machine having a plurality 
Figure 2 is a view, partly in section, of a pair 75 

of die rolls and the driving means thereforem 
bodying my invention, - 
Figure 3 is a side elevational view taken on 

line 3-3 of Figure 2, . . . . 
Figure 4 is a perspective view of frictional 

clutch members employed in the form shown in 
Figure 2, 3 . . . . . . . . . . . . 

Figure 5 is a partly sectional view of a pair of 
die rolls and the driving means therefor, em 
ploying a modified form of friction clutch, and .. 8 

Figure 6 is a perspective view of a conical ele 
ment of the frictional clutch shown in Figure 5. 

Referring to the drawing, a cold Inetal forming 
machine is shown in Figure 1 to have a plurality 
of pairs of die rolls; the lower rolls 7 of each pair 
being of the same diameter, while the upper rolls 
8, 9, 10, 11, 12 are respectively of gradually in 
creasing diameters. All metal forming machines 
of the type herein described have a plurality of 
pairs of die rolls, and while in Figure 1, the ma 
chine is shown to have but five pairs of die rolls, 
it is to be understood that in some instances these . 
machines may have ten, or more pairs of die 
rolls. 
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In Figure 2 is shown the general arrangeiment 00: 
of a pair of die rolls 7 and 12, which are used, 
for example, to form a strip of cold metal into a 
channel 30. The upper die roll 12 is fixed to a 

20, the shaft 19 being journalled in bearings 14, 
16 and 18 respectively in the housings 13, 31, and 
17 respectively; while the lower shaft is jour 
nalled in a bearing 15 in housing 13 and in simi 
lar bearings in housings 31, 17. Shafts. 19 and 
20 are rotated at the same angular speed by O 
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2. 
ileans of driving means (not shown) engaging 
the gears 22, 21, which gears in turn are in mesh 
With pinions 23, 24, the latter being in mesh with 
geal's Similar to the gears 22, 21. On the next suc 
Ceeding die roll unit, SO that all of the die rols 
On the machine are rotated substantially at the 
same angular speed. The lower die rolls 7 of 
the machine, being of the same diarineter, con 
Sequently have the same peripheral speed. But 
the upper die rolls 8, 9, 10, 11 and 12 being of 
different diameters, naturally have different pe 
ripheral speeds; and the difference in the pe 
ripheral speeds is compensated for by means 
hereinafter described. ... 
The driven gear 22 on upper shaft 19 is shown 

in Figure 2, to be loosely mounted and to have 
an in Wardly projecting centrally positioned an 
nular flange 22' which is in frictional engagement 
iwith the flanges 28, 29, of the collars 28, 29, 
(see Fig. 4) the collars being On opposite sides of 
the flange 22 and splined to the Shaft. 19. A 
compression Spring 27 bears against flange 28 
and urges the latter constantly into engagement 
with the annular fange 22, the fange 29 of co 
lar 29' being restricted in movement in one direc 
tion by contact With the bearing 16. 
The shaft 19 is threaded at 25, and carries a 

threaded nut 26 which engages the spring 27 and 
serves as means for adjusting the tension of the 
Spring. - 

In operation, when resistance is encountered by 
the roll 12 due to the difference in peripheral 
speeds of rolls 7 and 12, and a metal Strip paSSing 
through the machine, flange 22 slips over the 
flanges. 28, 29 against the pressure of Spring 27, 
S0 that While gear 22 Will be rotated at a constant 
speed, the rotary speed of shaft 19 and die roll 
12 Will be varied to cause equalization of the 
peripheral speeds of die rolls 7 and 12. 
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While a Specific form of friction clutch is shown 
in Figure 2, it is obvious that the friction clutch 
may be made in a number of forms without de 
parting from the Spirit of my invention. For ex 
ample, in Figure 5, is shown a form of friction 
clutch in which a driven gear 40 has an annular 
Wedge-shaped flange 41 which is engaged on op 
posite sides by conical members 42, (see Fig. 6) 
Which are Splined to Shaft 19, the conical mem 
bers corresponding to the collars 28, 29 and 
flanges 28, 29 shown in Figures 2 and 4, and are 

1,927,501 
maintained in contact with wedge-shaped flange 
41 by Compression Spring 27 as above described. 

Obviously, it is not essential that the friction 
clutch members be located in connection with the 
driven gears as shown in Figures 2 and 5, but may 
be placed any place between the driving means 
and the die roll and accomplish substantially the 
Same result. For example, the friction clutch 
means may be associated directly with the die roll 
itself; the essential feature being the provision of 
friction clutch: means interposed between the 
driving means and the die roll to compensate for 
abnormal resistance on the upper die roll due to 
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the difference between the peripheral speed of the 
die roll and the speed of the strip of metal pass 
ing between the upper and lower rolls. It is also 
clear that the friction means may be applied to 
the lower die roll as well as to the upper die roll 
and produce the same result, without departing 
from the spirit of the invention. 
From the above description it will be seen that 

I have provided effective means for equalizing the 
Speeds of the die rolls of a cold metal forming 
machine, which means are the same regardless of 
the die rolls used, and which require no change 
of gearing or other parts when it is desired to 
form different shapes on the same machine. 
The foregoing disclosure is to be regarded as 

descriptive and illustrative only, and not as re 
Strictive or limitative. of the invention, of which 
obviously an embodiment may be constructed in 
cluding many modifications without departing 
from the general scope herein indicated and de 
noted in the appended claim. 
Having thus described my invention, what I 

claim as neW and desire to Secure by Lettel's 
Patent, is: 
In a machine for forming cold metal into de 

sired shapes, an upper shaft and a lower shaft, 
die rolls of different diameters mounted on said 
shafts, gears to drive the shafts, means to rotate 
the gears at the Same angular speed, the gear on 
the upper shaft having an inwardly projecting an 
nular flange, a collar attached to the upper shaft 
and frictionally engaging one side of the flange, 
a Second collar Splined to the upper shaft, and 
resilient means normally urging said second col 
lar into frictional engagement with the other side 
of the flange. 

ALBERT RAFTER. 
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