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At the present time it is the practice to 
form many articles, such as lock washel's, 
from strips which have been cold drawn 
into shape usually by a plurality of drawing 
operations interrupted by one or more an 
nealing operations. My invention provides 
new and improved means for producing 
Such strips. 

In the drawings accompanying this Speci 
cation and forming a part thereof I have 

shown, for purposes of illustration, one form 
which my invention may assuline. In these 
drawings: 

Figure 1 is a face view of the rolling Sec 
tion of this illustrative embodiment of my 
invention, 

Tigure 2 is a similar view of the actuating 
Section, w 

Figure 3 is a section on the lines 3-3 of 
Figures 1 and 2 showing also the mechanism 
connecting the rolling section and the actu 
ating section, while 

Figure 4 is a diagrammatic illustration of 
a method of rolling for which this machine 
is particularly applicable. 
The rolling mechanism herein disclosed 

comprises a plurality of rolls 11 formed so 
that the adjacent face of each roll is tangen 
tial to the circular face of the preceding roll 
whereby the rolls conjointly define and form 
the walls of an aperture through which the. 
strip is passed and conjointly act upon the 
strip as it passes through this aperture to 
form the strip into a cross-section identi 
cal with that of the aperture. Each of these 
rolls 11 is adapted to be rotated by means of 
a shaft 12 fixedly carrying the roll 11, itself 
rotatably mounted in bearings 13 and 14 
carried by a block 15, and itself rotated by 
means of a bevel gear 16 fixed to the shaft 
12 and rotated in turn by means of a co operating bevel gear 17 carried by and 
fixed to a shaft 18 rotatably mounted 
within a bracket 20 carried by the block 15. 
Each of these blocks 15 is adjustably Sup 
ported from the rolling section frame 21, 
held in position against movement axially 
of the strip by engagement with the plate 22 
overlying the front of the rolling Section 
and a sectional plate 23 overlying the por 
tion of the rear face of the rolling section 
corresponding to the particular block 15, 
held in position against lateral movement by 
engagement with the parallel faces 24 of 
wedge members 25 and 26 each provided with 

faces 27 inclined reversely relative to each 
other and engaging cooperating inclined 
faces 28 and 29 formed upon lugs 30 pro 
jecting in Wardly from and integral with the 
frame 21 and each comprising a stem 31 pro 
jecting through an aperture 32 in the frame 
21 and screw-threaded to cooperate with a 
nut 33 bearing against the exterior of the 
frame 21 whereby the wedge may be moved 
inwardly by direct pressure against the stem 
31 and may be forced outwardly by the ro 
tation of the nut 33, held against movement 
radially from the strip by means of a pair 
of bolts 34 screw-threaded through the 
frame 21 with their inner ends 35 in contact 
with the outer face 36 of the block 15, and 
held against radial movement toward the 
Strip by means of the strip itself and a bolt 
37 passing through an aperture 38 in the 
frame 21 and provided with a head 39 over 
lying the frame 21 and an inner end 40 
Screw-threadedly engaging the block 15. 
The actuating section of the device herein 

disclosed comprises a pair of plates 41 and 
42 held in spaced position by means of bolts 
43 and collars 44 and supporting a plurality 
of shafts 45 each substantially in alinement 
with one of the shafts 18 of the rolling mech 
anism and connected to that shaft by means 
of an intermediate square shaft 46 secured 
to the squared end 47 of the shaft 18 by 
means of a loosely fitting sleeve 48, secured to 
the Squared end 49 of the shaft 45 by means 
of a similar loosely fitting sleeve 50, and 
provided with a pair of collars 51 and 52 
effective to hold in position the sleeves 48 and 
50 respectively. Each of these shafts 45 is 
operated by a pinion 53 fixed thereto and all 
of the pinions 53 are driven by a single sun 
gear 54 fixed to and mounted upon a shaft 
55 rotatable in the plates 41 and 42, project 
ing beyond the rear face of the plate 42 to 
receive any suitable driving device such as, 
a sprocket, alined with the aperture between 
the rolls 11, and hollow, to permit the pas 
Sage of the strip therethrough. 
The rolling section of the device and the 

actuating section of the device are both se 
cured to a common base herein shown as 
consisting of a pair of I-beams 57. 

It will be apparent from the above de 
scription that the strip enters through the 
hollow shaft 55 and then passes between the 
rolls 11 to be formed by these rolls into a 
Section having the same contour as the aper 
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ture between the rolls; that the rolls may be 
adjusted laterally of the strip by actuation 
of the wedges 25 and 26 and radially of the 
strip by reverse actuation of the bolts 31. On 
the one hand and the bolt 34 on the other 
hand, and that the rolls may therefore be 
adjusted to produce any section within the 
limits of the particular machine; that the 
rolls are positively driven whereby thene 
cessity for tension upon the strip is entirely 
eliminated and a greater reformation of the 
section is possible in a single pass and With 
out inaccuracies in the emerging Section; 
and that the portion of the roll operating 
mechanism mounted within the rolling por 
tion of the device moves as a unit with the 
rolls and therefore requires no attention 
upon adjustment of the rolls, the portion of 
the operating mechanism mounted within 
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the operating portion of the device is fixed 
and finaltered by adjustment of the rolls, 
and the loose engagement of the sleeves 48 
and 50 permits the adjustment of the rolls 
without any necessity for adjusting the Op 
erating mechanism at any point. 

It will also be apparent that the action 
of the device in positively driving the strip 
prevents the strains due to the usual draw ing of the strip through rolls actuated only 
by the strip itself whereby the use of ama 
chine of the type herein described elimi 
nates the necessity of maintaining the strip 
static during annealing and, on the contrary, 
permits annealing of the strip as part of a 
continuous process in which the annealing 
oven is interposed between adjacent rolling 
machines and the strip passes in a continu 
ing action through the various rolling mal. 
chines and annealing ovens, all as indicated 
diagrammatically in Figure 4. It will also 
be understood that while I find it advisable, 
particularly for this purpose, to drive all of 
of the rollis, I may, under certain circum 
stances, find it possible to omit the drive 
from one or more of the rolls and may omit 
that much of the drive to simplify the con 
struction of the machine. It will also be 
understood that I may utilize any number of 
rolls and that the likelihood of omission of 
the drive from one or more rolls will in 
crease with the number of rolls utilized. 
And those skilled in the art will readily 
realize that the particular machine herein 
shown may be variously changed and modi 
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fied without departing from the spirit of my 
invention or sacrificing 
thereof and that the disclosure herein is 
illustrative only and my invention is not lim 
ited thereto. 
I claim: 
1. A rolling mill comprising a set of rolls 

at least three in number arranged to act co 
incidently on the strip and to impart the de 
sired section to the strip, means to adjust 
each of said rolls independently of each 
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other roll and to vary the Section imparted 
to said strip, and means to drive each roll 
independently of said strip. 

2. A rolling mill comprising a set of rolls 
at least three in number arranged to act co 
incidently on the strip and to impart the de 
sired section to the strip, means to adjust 
each of said rolls independently of each other 
roll and to vary the section imparted to said 
strip, operative means, and means to drive 
each roll from said operating means inde 
pendently of said strip and of each other 
roll. 

3. A rolling mill comprising a set of rolls 
at least three in number rotating about axes 
each substantially in a plane perpendicular 
to the axis of the strip, arranged to act coin 
cidently on the strip, and adapted to impart 
the desired section to the strip, means to ad 
just sufficient of said rolls to vary the Sec 
tion imparted to said strip, and means to 
drive each roll independently of Said strip. 

4. A rolling mill comprising a set of four 
rolls rotating about axes each substantially 
in a plane perpendicular to the axis of the 
strip, arranged to act coincidently on the 
strip, and adapted to impart the desired Sec 
tion to the strip, means to adjust sufficient of 
said rolls to vary the section imparted to 
said strip, and means to drive each roll in 
dependently of said strip. 

5. A rolling mill comprising a set of rolls 
at least three in number rotating about axes 
each substantially in a plane perpendicular 
to the axis of the strip, arranged to act coin 
cidently on the strip, and adapted to impart 
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the desired section to the strip, means to ad 
just each of said rolls independently of each 
other roll and to vary the section imparted 
to said strip, and means to drive each roll 
independently of said strip. 

6. A rolling mill comprising a set of rolls 
at least three in number rotating about axes 
each substantially in a plane perpendicular 
to the axis of the strip, arranged to act coin 
cidently on the strip, and adapted to impart 
the desired section to the 'strip, means to ad 
just sufficient of said rolls to vary the sec 
tion imparted to said strip, operative means, 
and means to drive each roll from said oper 
ating means independently of said strip and 
of each other roll. 

7. A rolling mill comprising a set of rolls 
at least three in number rotating about axes 
each substantially in a plane perpendicular 
to the axis of said strip, arranged to act co 
incidently on the strip, and adapted to im 
part the desired section to the strip, means 
to adjust each of said rolls independently of 
each other roll and to vary the section im 
parted to said strip, operative means, and 
means to drive each roll from said operating 
means independently of said strip and of 
each other roll. 

8. A rolling mill comprising a first frame 
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and a second frame, a plurality of rolls ad 
justably carried by said first frame, a plu 
rality of intermediate members carried by 
said first frame adjustahle with said first 
frame and for transmitting actuation to said 
rolls and rotatable about axes parallel to the 
strip being rolled, a plurality, of driving 
members carried by said second frame rotat 
able about axes also parallel to said strip, 
and a plurality of rotatable means connect 
ing said driving members to said intermedi 
ate members to permit said driving members 
to drive said intermediate members and rolls 
in all adjusted positions of said intermedi 
ate members and rolls. 

9. A rolling mill comprising a first frame 
and a second frame, a plurality of rolls ad 
justably carried by said first frame each ad 
justable two-dimensional perpendicular to 
the axis of the strip, a plurality of driving 
members carried by said second frame, and 
a plurality of means connecting said driving 
members to said rolls to permit said driving 
members to drive said rolls in all adjusted 
positions of said rolls. 

10. A rolling mill comprising a first frame 
and a second frame, a plurality of rolls ad 
justably carried by said first frame each 
adjustable two-dimensional perpendicular to 

30 the axis of the strip, a plurality of interme 

diate members carried by said first frame 
adjustable with said rolls and for transmit 
ting actuation to said rolls, a plurality of 
driving members carried by said second 
frame, and a plurality of means connecting 
said driving members to said intermediate 
members to permit said driving members to 
drive said intermediate members and rolls 
in all adjusted positions of said intermediate 
members and rolls. 

11. A rolling mill comprising a first frame 
and a second frame, a plurality of rolls ad 
justably carried by said first frame each ad 
justable two-dimensional perpendicular to 
the axis of the strip, a plurality of interme 
diate members carried by said first frame ad 
justable with said first frame and for trans 
mitting actuation to said rolls and rotatable 
about axes parallel to the strip being rolled, 
a plurality of driving members carried by 
said second frame rotatable about axes also 
parallel to said strip, and a plurality of ro 
tatable means connecting said driving mem 
bers to said intermediate members to permit 
said driving members to drive said interme 
diate members and rolls in all adjusted posi 
tions of said intermediate members and rolls. 
In testimony whereof, I hereunto affix my 

signature. 
WILLIAM HEINAUER. 
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