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corporation of Pennsylvania, 
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(Cl. 80-31.1) 4 Claims. 
1. 

This invention relates to a combined roller 
leveler and multiple roll reduction mill for use in 
straightening sheets and plates and for reducing 
Same where that is required. In Patent No. 
2,391,419, granted to me December 25, 1945, is 
disclosed a roller leveler device utilizing multiple 
Straightening rolls mounted on chains to be mov 
able in the direction of the sheet, material be 
tween a plurality of pressure blocks which sup 
port the rolls of relatively small diameter along 
their entire length. The patent further deals 
With a Cradle mount and other features for ad 
justing the rolls as required. 

In accordance with the present invention I 
utilize the same or similar apparatus as a mul 
tiple roll reduction pass for sheet material by 
adjustment of Shaft Centers of One drive relative 
to the other in lateral position to bring the upper 
and lower rollers with their axes in vertical align 
ment whereby, together with the tiltable means 
for adjusting the upper and lower rollers, the 
rollers of uniform diameter would constitute Sev 
erally adjustable roll passes and jointly a series 
of gradually reducing roll passes in the direction 
of movement of the strip. The apparatus could 
also be adjusted to constitute a roller leveler by 
staggering the rollers in the manner disclosed in 
my former patent. 
The invention will become more apparent from 

a consideration of the accompanying drawings, 
constituting a part hereof, in which like refer 
ence characters designate like parts, and in 
which 

Fig. 1 is a top plan view of a roller leveler 
embodying the principles of this invention; 

Fig. 2 a CrOSS-Sectional view of the roller leveler 
taken along the line 2-2, Fig. 1; 

Fig. 3 a vertical cross-sectional view through 
the rollers and pressure platens showing a modi 
fied form of journal and roller mounts; 

Fig. 4 a vertical section partially in elevation 
of the Sprocket drive gears and shafts for the 
roller Supporting chains; 

Fig. 5 an end elevational view of a shaft cou 
pling taken along the line 5-5, Fig. 4; and 

Fig. 6 an end elevational view partially in sec 
tion of a coacting coupling member and universal 
joint therefor, taken along the line 6-6, Fig. 4. 
With reference to Figs. 1 and 2 of the drawings, 

the numeral designates a base having side 
frames 2 and a connecting yoke 3 at the top 
thereof, the base forming an extension beyond 
the side frames as shown in Fig. 1 for mounting 
a drive motor 4 and transmission mechanism 5. 
A side bracket 6 extending from the frame mem 
bers 2 constitutes a support for a drive trans 
mission 7 from which a pair of drive shafts 8 and 
9 extend, as shown in Fig. 4. A plurality of 
sprocket shafts O and are mounted in a cross 
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member 3 and a similar pair of shafts 4 and 
i5 are mounted in a cradle 6 that is supported 
on a complementary shaped support 7 to be 
tiltable thereon. A pressure block 8 is provided 
in the top of cross member 3 and a pressure 
block 9 in the cradle 6, the pressure blocks 
extending the full length of chain rollers 20 and 
2 to provide a maximum area of contact of the 
pressure blocks with the rollers. Cradle 6 is 
provided with a fulcrum 22 connected by a pin 23 
to a rod 24 and may be movable by the wheel 25. 
The cradle support 7 is adjustable vertically in 
ways 26 on the side frames 2 by a wedge 2 
through the adjusting wheel 28. Tables 23 and 
30 are provided to support the material passing 
between the rollers 20 and 2, as Will be apparent. 
As shown in Fig. 4, shafts 8 and 9 are provided 

with coupling members 3 and 32 having uni 
versal joints 33 with connecting links 34 driving 
couplings 35 and 36. Coupling 35 may be a plain 
sleeve With a universal joint 37 as shown in Coll 
pling 36. Couplings 35 and 36 are respectively 
connected to drive shafts and 5 shown in 
Fig. 2, which are each provided with a pair of 
sprocket wheels 38, 39 and 49, 4, respectively, the 
sprockets being keyed on their respective shafts 
as shown. Shafts and 5 are journaled in the 
cross member 3 and the cradle 6 as previously 
explained. 
In accordance with the present invention the 

coupling 36 is a split member and consists of the 
part designated by the reference numeral 36 and 
the coupling 36a, the parts being connected by 
bolts 42. To make the drive shaft angularly 
adjustable relative to the drive shaft 5 for the 
purpose of converting the apparatus from a 
roller leveler as disclosed in my earlier Patent 
No. 2,391,419, to a reduction mill as shown in 
Figs. 2 and 3, the coupling member 36a has its 
bolt holes 43 elongated as shown in Fig. 5, the 
elongation being approximately 18 and the shift 
ing of the coupling on the bolt a distance from 
One end of the slot 43 to the other is Sufficient to 
index the sprocket wheels 38 and 39 one tooth, 
the pitch of the Sprocket chain being such that 
a half-tooth adjustment of the Sprocket wheels 
38 and 39 Will bring the rolls 29 and 2 in vertical 
alignment when one end of the slot 43 abuts the 
bolts 42, and in staggered relation as shown in my 
former patent when the other end of the slot 43 
abºuts bolts 42. 
From the above it is evident that by employ. 

ing an adjustable coupling 36, 36a, as shown in 
Fig. 4, a roller leveler may be converted to a 
multiple pass mill or vice versa. As shown in 
Fig. 6, the bolt holes 44 in the coupling member 
36 are not slotted, so that angular displacement 
of the parts 36, 36d, effects movement only of the 
part 36a and its connected shaft . 



2,684,000 
3 

In Fig. 3 of the drawing the shafts 0, . , 4 
and 5 are shown journaled in bearing blocks 
mounted on the pressure platens 45 and 46 to 
withstand the greater pressure on the rollers 20 
and 2 í When the apparatus is used as a multiple 
pass reduction mill. 

Also in Fig. 3 the work or sheet 47 is diagraim 
matically illustrated between the passes of the 
respective rolls as a gradually reducing member 
which demonstrates that each pair of oppositely 
disposed rolls constitutes a reduction paSS 
through which the material travels while the 
rolls severally in series constitute a gradually 
reducing pass whereby the degree of reduction. 
effected by the multiple rolls is equivalent to that 
of much larger rolls When a single pair of rolls 
is used as in conventional practice. 

It has been established in the art that the 
Working roll of a reduction mill which is usually 
supported by a backing roll is of a relatively 
Small diameter to more efficiently effect reduc 
tion engagement with the Work piece. By utiliz 
ing the pressure platens 8 and 9 of Fig. 4, or 45 
and 46 of Fig. 3, a much Smallier roll may be dem l 
ployed with great reduction eficiency. Also the 
latens permit of the travel of the rollers On 

chains in the direction of movement of the Work 
piece or sheet 47 which distributes wear evenly 
over the rolls and their supports, as Well as the 
bearings of the drive and driven ShaftS. 

It is evident from the foregoing description of 
the invention that chain type roller levelei's may 
be converted to multiple roll reductioi nills ol' 
vice versa, by adjustment of the shaft center of 
One chain drive relative to the other in lateral 
position, and that by tilting the Supporting pres 
sure plates any desired reduction roll pass con 
stituted by a series of rollers is obtainable with 
out materially increasing the preSSure On each 
individual roll. 
Although one embodiment of the invention inas 

been herein illustrated and described, it will be 
evident to those skilled in the art that various 
modifications may be made in the details of con 
struction without departing from the principles 
herein Set, forth. 

I claim: 
1. A rolling mill for metal sheet material con 

prising in combination a pair of laterally Spaced 
endless roller chains having rolls journaled 
therein and extending across said chains, a Sec 
ond pair of said laterally spaced roller chains in 
Superposed relation to said first named pair, the 
rollers of said chains converging in a horizontal 
piane to constitute a series of roll passes for act 
ing on the sheet metal therebetween, said roller 
chains being mounted on a plurality of Spirocket 
wheels mounted on a drive and a driven shaft, 
a spocket wheel for each of Said chains being 
nounted on the drive shaft whereby they are 
simultaneously driven so that the rollers of each 
chain maintain a fixed relation to the roller's of 
the cooperating chain, and means for angularly 
adjusting the sprocket wheel of one of the roller 
chains relative to the position of the Sprocket 
wheel of the other of said roller chains to there 
By adjust the rolling axes of the rollers of one 
chain relative to the rollers of the other of Said 
chains, pressure platens Supporting the rolls on 
the Working strands of Said chains, and means 
for adjusting said platens to change their bear 
ing surfaces from the horizontal to thereby vary 
the sizes of the Several Succeeding roll passes. 

2. A rolling mill for metal sheet material con 
prising in combination a pair of laterally Spaced 
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4. 
endless roller chains having rolls journaled 
therein and extending acroSS Said chains, a Sec 
ond pair of said laterally Spaced roiler chainS in 
superposed relation to Said first named pair, the 
rollers of said chains converging in a horizontal 
plane to constitute a series of roll passes for act 
ing on the sheet metal therebetween, drive 
mechanisms for said roller chains to Subject the 
rollers to bodily movement in a horizontal plane 
in a direction transversely to the axis of the 
rollers, and means for adjusting the drive means 
of one of said roller chains relative to the other 
to thereby adjust the rolls of one chain relative 
to the rolls of another, pressure plateliS Support 
ing the rolls on the working strands of said 
chains, one of Said platens having ineans for 
tilting the bearing Surface thereof to thereby 
simultaneously vary the successive roll passes 
between the pressure platens. 

3. A rolling mill for metal Sheet material con 
prising in combination a pair of laterally Spaced 
endless roller chains having rolls journaled 
therein and extending acroSS Said chains, a Sec 
ond pair of said laterally spaced roller chains in 
Superposed reiation to said first named pair, the 
rollers of said chains converging in a horizontal 
plane to constitute a Series of roll paSSes for act 
ing on the sheet metal therebetween, drive insch 
anisms for said roller chains to Subject, the iglia's 
to bodily movement in a horizontal plane in a 
direction transversely to the axis of the rollie's, 
and means for adjusting the drive ineans of one 
of said roller chains relative to the other to 
thereby adjust the rolls of one chain l'eiative to 
the rolls of another, pressure platens Supporting 
the rolls on the working Strands of Said Caii)S, 
one of said platens being mounted on a saidle 
support and means for adjusting the saddle angu 
larly to thereby simultaneously vary the Suc 
cessive roll passes between the pressure platers. 

4. A rolling mil for metal Sheet materia coim 
prising in combination a pair of laterally Spaced 
endless roller chains having rolls journaled 
therein and extending acroSS Said chains, a Sec 
ond pair of Said laterally Spaced roller chains ilin 
Superposed relation to Said first ained pair, the 
rollers of Said chains converging in a horizG:ntal 
plane to constitute a series of roll paSS2s for act 
ing on the sheet metal therebetween, drive 
mechanisms for Said 'oller chains to Subject the 
rollers to bodily movement in a horizontai par 2 
in a direction transversely to the axis of tha 
rollers, and meanS for adjusting the drive means 
of one of Said roller chains relative to the the 
to thereby adjust the rolls of one chain relative 
to the rolls of another, pressure platens support 
ing the rolls on the Working Strands of Said 
chains, Said platens being relatively adjustable 
to simultaneously vary the working passes of the 
successive rolls between said plateins. 
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