
March 1, 1938. liversen 2,109,904 
APARATUS FOR METAL ROLLING 

Filed July 15, 1935 5 Sheets-Sheet 

s 9. EEas 
E. N G s: s Esso rt E. SA 

Danzis. lights S-N NZ ES és s 
in 

FG =ES 
i RE 

QQ 2-1 | ALCAt INVENOR 
N. EE s \levelvest", 

As (6. P?ilo?as) re. SEES, S.S. e. |Elisa-e- 

  



2,109,904 L. WERSEN 

APPARATUS FOR METAL ROLLING 

March 1, 1938. 

wevsew 

sal kasu-N 
S. 

5 Sheets-Sheet, 2 

wa 
W 

| lovew 
s 

Filed July 15, 1935 

× 

?y 

?SS S(SNRNSSSNRNS SSSS:&. No.) -SNS 

  

  

  

  

  

  

  

  

  

  

  

  

  

  



March 1, 1938. L. VERSEN 2,109,904 
APPARATUS FOR METAL ROLLING 

Filed July 15, 1935 5 Sheets-Sheet 3 

s 
aszz, 2 

RS s 
w 

, 

S. 
aä % N N N i. ss., S & y SS Nitti LSNS 24 is S.Y. 1 FIFEEpig s 

;BSkNSNES rS' 
its EEEE RNS 

INS Assas A. SA Sy 
EEE its SNSS Es 

N. N. S. n INVENTOR 
2. (\ \ t VlarW A verás Y42. \, t \. 

S YzY2 s (Qasr 
n SNS 2-4 

  

  

  

  

  

  



March 1, 1938. L. VERSEN : 2,109,904 
APPARATUS FOR METAL ROLLING 

Filed July 15, 1935 5 Sheets-Sheet 4 

32 SI 
r f 

All 
4. 

N 

ANAA 

St 

5 
SS 

t f 

S. ... it Zia K3) S$2. AS3, 138 
2. a 4- 2-3s --- 38 Ef-4, St. 202 Ec . . g 

-- s' W - 

EEE r 

INVENTOR 

Vlbvryn (syn. 

  

  

  

    

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

    

  

  



March 1, 1938. liversen 2,109,904 
APPARATUS FOR ETA ROLLING 

Filed July 15, 1935 - 5 Sheets-Sheet 5 

NVENTor 
\l orently evrse Y 

6s..., elka &milar 

  



5 

0 

s 

20 

30 

3 5 

40 

50 

Patented Mar. 1, 1938 2,109,904 

UNITED STATES PATENT OFFICE 
2,109,904 

APPARATUS FOR METAL ROLING 

Lorenz versena, Pittsburgh, Pa., assignor to Mesa, 
Machine Company, Pittsburgh, Pa., a corporal 
tion of Pennsylvania. 

Application July 15, 1935, Seria No. 3,433 
10 (Cairns. 

This application is a continuation-in-part of my 
application Serial No. 633,960, filed September 
20, 1932, now Patent 2,059,460. 
There is a constant trend in the steel industry 

toward the production of strip in greater widths. 
In recent years mills have been built for the 
rolling of strips 72 inches or more in width. 
Such mills represent a very high capital cost, 
and unfortunately, as heretofore constructed, 
their installation and use has required additional 
high expenditures in the production of slab ingots 
of sufficient width to permit of rolling the de 
sired wide strip. 
The present, invention provides apparatus 

whereby slabs or slab ingots of lesser width than 
the desired strip may conveniently be employed 
as starting pieces in the production of such strip. 
At this end I employ a cross rolling mill with means for advancing the slab to the mill, turning 
it so as to effect broadside entrance of the slab 
into the mill with consequent Widening and there 
after turning the widened slab into alignment 
With the subsequent mill stands for further re 
duction therein. (The Word 'Siab' Will be used 
for convenience herein as a word of ; general 
definition and is intended to include slab ingots. 
as well as rolled slab-like bodies.) 

In the accompanying drawings illustrating a 
present preferred embodiment of the invention, 

Figure 1 is a top plan view, partly broken away, 
showing the cross rolling mill with associated 
mechanism; 

Figure 2 is a vertical section taken on the line 
II-II of Figure 1; 

Figure 3 is a view to enlarged Scale, partly 
broken away, of a portion of the apparatus illus 
trated in Figure 2; 

Figure 4 is a transverse Section, to enlarged 
scale, on the line IV-IV of Figure i; 

Figure 5 is a top plan view of the apparatus 
shown in Figure 4; - 

Figure 6 is a vertical section on the line WI-VI 
of Figure 4; 

Figure 7 is a transverse section through pusher 
mechanism lying above the plane of travel of the 
slabs and further illustrated in Figures 2 and 3; 
and 
Figure 8 is a diagrammatic view showing the 

mill stands in their relation to the slab-turning 
mechanism. 

Referring first to Figure 1 there is shown a roll 
table 2 supplying slabs (advancing from right to 

5 5 

left as viewed in the drawings) to a pair of scale 
breaking rolls 3. The slab is delivered from 
these rolls to table rollers 4 which advance it 

(C. 80-31.1) 
onto a turn table 5. The slab is there turned 
through 90 and is advanced over table rollers 6 
to a CrOSS-rolling or spreading mill . This mill 
is of the 4-high type having driven work rolls 8 
and backing rolls 9. It is effective for materially 
reducing the thickness of the slab and increasing 

... its dimension in the direction of rolling. Since 
the slab is fed broadside to this mill, a substantial 
Widening of the slab is effected, thus permitting 
the use of originally narrow slabs for the produc 
tion of wide strip. The widened slab issues from 
the mill and is fed over table rollers 0 to a turn 
table did where it is again turned through 90° and 
is then advanced lengtnwise over table rollers 
f2 to a Squeezer 3. This squeezer, which is more 
Specifically described and claimed in my appli 
cation above referred to, effects further removal 
of Scale from the slab, straightens the edges there 
of, and then releases it so that it may advance 
to the continuous strip mill. 

If desired, the slab, before it reaches the turn 
table 5, may be moved transversely by broadside 
conveyors 4 to turnover arms 5 and then re 
turned, upside down, to the table rollers 4. This 
operation is effective for removing the scale lying 
on top of the slab and previously loosened by the 
rolls 3. 
The mechanism for the turn tables 5 and is 

Substantially identical and a description of the 
turn table will suffice for both. Its construc 
tion is shown in detail in Figures 4 to 6 inclusive. 
Two of the table rollers Oa and Ob have body 
portions f6 of reduced diameter providing a re 
cess which accommodates the table head 7. The 
end portions of the rolls Oa and Ob are of full 
diameter so that they can exert tractive effort on 
the slab when the table head f is in its lowered 
position. The rolls are driven by a motor 8 
through gearing 9. 
The table head 7 is mounted on a spindle 20 

rotatable in a cross member 2 secured to the 
rails 22 which carry the table rollers. The bot 
tom end 23 of the spindle 20 is squared to en 
gage a Corresponding opening in the hub 24 of a 
turning arm 25. The hub 24 is rotatable and slid 
able in a cylindrical recess 26 formed in the bot 
tom of the cross member 2. Rotation of the arm 
25 in one direction or the other causes a corre 
sponding rotation of the table head 7, and rais 
ing or lowering of the arm and its hub causes rais 
ing or lowering of the table head as indicated in 
Figure 4. 

Rotation of the arm 25 in one direction or the 
other is effected by a link 27 having a ball and 
Socket connection 28 at one end with the arm 25 
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2 
and a ball and socket connection 29 at the other 
end with a crank arm 3G. The crank arm 3G is 
mounted on a shaft 3i driven through worm 
gearing 32 (Figure 5) from a motor Shaft 33 
connected to a motor 38 (Figure ). The throw 
of the crank 30 is sufficient to cause a 90' move 
Anent of the airn 25 (see Figure 5) So that a half 
revolution of the crank causes a 90° rotation 
of the table head in one direction, and the next 
half revolution of the crank restores the table top 
to its original position. 

Raising and lowering of the table is effected by 
a hydraulic ram 35 engaging the bottom of the 
hub 28. The rain is carried in a hydraulic 
cylinder 36 supported from the cross arm 2A 
by stretcher bolts 3i. The hydraulic cylinder is 
provided with a fluid connection 36d. So that pres 
Sure may be applied to the ram 35 for raising the 
table when desired. The ball and socket connec 
tions 28 and 29 permit of rotation of the table 
in any vertical position thereof. 

In order to insure that the reduced diameter 
of the middle portions of the rolls 0d and (b 
shall not cause undue deflection of Such rolls 
When they are weighted with a slab, the cross 
arm 2 is provided with bearing saddles 38 which 
engage the reduced portions f 6 of such rolls. 

Figures 2, 3 and 7 illustrate in detail a mecha 
nisin lying above the roll tables, which mecha 
nisin is used for squaring the slab. With the mill 

after the slab has been turned CrOSSWise On 
the turn table 5 and for assisting in feeding the 
slab to the mill. It consists of a pair of rails 
39 extending between the housings 60 of the 
Scale-breaking rolls 3 and the housings of the 
mill , which rails support a horizontally mov 
able carriage 4 carrying a slab-engaging finger 
82. The carriage 6 is advanced or retracted 
along the rails 39 by lead screws 43 having end 
bearings 44 and 45 and lying on saddles 46. The 
lead screws are connected through Spiral gears 
87 to a cross shaft &8 driven from a reversing 
motor (not shown). The carriage & has rollers 
49 running on tracks 5 carried by the rails 39. 
Arms 5 extend sidewise from the carriage & 
over cover plates 52 which protect the lead ScreWS 
(33 from scale, water and dirt. The arms 5 ex 
tend downwardly at 53, then inwardly at 54 be 
neath the cover plates 52, and carry Saddle nuts 
55 which engage the lead Screws A3. Rotation 
of the lead screws 43 in one direction drives 
the nuts 55 and hence the carriage 4 toward the 
mill i, while reverse rotation of the lead ScreWS 
causes retraction of the carriage. 
The slab-engaging finger 42 is of considerable 

width so that it engages the slab over a consid 
erable area, and by pushing it forward Squares 
it. With the rolls of the mill . The finger is piv 
oted to the carriage 3 at 56 and is provided with 
rearwardly extending arms 5 in which a CrOSS 
shaft 58 is journaled. This cross shaft carries 
cam rollers 59 engaging, translation cans 60 
formed in the rails 39. The Surfaces of the 
translation cams 6 y are horizontal for the 
major portion of the length of the rails 39, 
but toward the rear end of these rails the 
cams 60 have inclined portions 6f which act 
upon the rollers 59 and depress the same when 
the carriage is retracted, thus raising the fin 
ger 42 as shown in full lines in Figures 2 and 3 
to permit the feeding and manipulation of a 
slab thereunder. As the carriage 4f is advanced, 
however, the cam rollers 59 fall down the in 
clined surfaces 6 and permit lowering of the 
finger as shown in dotted lines in Figures 2 and 3. 

2,109,904 
Continued forward movement of the carriage 3 
feeds the slab to the spreading mill and, if de 
sired, the finger may be made sufficientiy long 
and thin to permit of its being projected be 
tween the rolls 8 so as to push the slab well onto 
the table rolls f (). This feature is of importance 
because of the great size of the Spreading mill 
2 and the consequent difficulties of placing driven 
table irollers close to the work rolls 3. 
A pair of additional fingers 32 is provided on 

the exit, side of the mill . These fingers are 
irockabe So that as a slab is advanced. Over the 
table rollers the fingers rise upwardly and ride 
over the top of the slab. When the slab is for 
tated on the table , the fingers drop behind 
the edges of the slab and by thus limiting its ro 
tation aid in Squaring it for its for Ward travel. 
it will be found in practice, however, that these 
fingers need not always be used, since with propar 
construction and operation of the turn table 
the slab is squared sufficiently to insure of its 
Smooth entrance to the Squeezer 3. 
The slab Squeezer 3, which is more specifi 

cally described and claimed in my copending ap 
plication above identified, loosens and breaks 
the scale formed on the surfaces of the slab, 
thus preparing it for its Subsequent rolling in 
the continuous strip mill. 

Figure 8 shows the mill in diagram, the mech 
anisms hereinabove described being illustrated in 
their relations to one another and the rolls 63 
being also shown. If desired, the descaled slab 
may be fed directly from the squeezer 3 to the 
rolls 63 by means of a roll table, but I prefer to 
interpose a broadside transfer 64 having a turn 
over 65 therein. This permits the loose scale on 
top of the slab to fall off by gravity and gives a 
cleaner product. 
My invention is highly advantageous in that 

it permits of the use of ingots which are relatively 
narrow in the production of wide Strip and there 
by eliminates the necessity of providing ingot 
molds with all the associated mechanism for the 
casting of slab ingots Substantially as Wide as the 
desired strip. In view of the large number of 
ingot molds required in connection with a mill of 
this character, a tremendous Saving in capital 
cost is effected. The operation is Simple and 
relatively rapid and the investment is compara. 
tively low. It is also important to note that the 
stands which precede the Spreading stand need 
not be as wide as the subsequent stands because 
they, operate on relatively narrower slab.S. 
While I have illustrated and described the 

present preferred embodiment of my invention, 
it Will be understood that the Same is not limited 
thereto but may be otherwise embodied and prac 
ticed within the Scope of the following claims. 

I claim: 
1. In the method of rolling wide strip from 

slabs of lesser width than the strip, the steps 
consisting in forming a slab, feeding it broad 
side between reducing rolls and thereby thin 
ning and widening it to a dimension. Substantially 
corresponding to the desired strip Width, Sub 
jecting the widened slab to pressure along its 
longitudinal edges thereby to break the scale on 
the slab and true such edges, then rolling the 
Widened slab lengthwise in single-ply thickness 
to effect a further reduction in the thickness and 
form it into a long Strip. 

2. In the method of rolling wide strip in a con 
tinuous mill, the steps consisting in forming a 
slab, feeding the slab broadside between reducing 
rolls, thereby thinning it and Widening it to a 
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2,109,904 
dimension substantially corresponding to the de 
sired strip width, turning the slab through a right 
angle so that it thereafter travels lengthwise 
through the mill, and passing it lengthwise and 
in single-ply thickness through subsequent mill 
Stands to further reduce its thickness and form 
it into a long strip. 

3. A mill for rolling wide strip from slabs of 
lesser Width comprising a roll stand, means for 
effecting broadside entrance of slabs thereto, the 
mill being effective for thinning the slabs and 
widening them to a dimension substantially cor 
responding to the desired strip width, means for 
descaling the widened slabs, rolls adapted to re 
duce the Widened slabs in single-ply thickness to a 
long strip, and means for feeding the widened 
and descaled slabs to such rolls. 

4. A mill for rolling Wide strip from slabs of 
lesser width comprising a roll stand, means for 
effecting broadside entrance of slabs thereto, the 
mill being effective for thinning the slabs and 
widening them to a dimension substantially cor 
responding to the desired strip width, means for 
descaling the widened slabs, rolls adapted to re 
duce the widened slabs in single-ply thickness to 
a long strip, and means for feeding the widened 
and descaled slabs to such rolls, said means in 
cluding a turn-table interposed between the first 
mentioned roll stand and said reducing rolls. 

5. Apparatus for rolling wide strip from slabs 
of lesser width comprising a roll stand, means for 
effecting broadside entrance of a slab thereto, 
the roll stand being effective for thinning the slab 
and widening it to a dimension corresponding to 
the desired strip width, a turn-table beyond the 
roll stand effective for engaging the widened slab 
and turning it at right angles, reducing rolls ef 
fective for rolling the widened slab in single-ply 
thickness into strip form, means for feeding the 
turned slab lengthwise to the reducing rolls, and 
scale removing means in advance of the reducing 
rols. 

6. A mill for rolling wide flat metal in long 
lengths from slabs of lesser width comprising a 
reducing mill, means for effecting broadside en 
trance of slabs thereto whereby such slabs may 
be thinned and simultaneously widened to a di 
mension substantially corresponding to the de 
sired width of the product, a mill train consist 
ing of a plurality of mill stands adapted to receive 
the Widened slab and roll it in single-ply thick 
ness, the stands being arranged to engage the slab 
successively and effect successive reductions 
thereby to reduce it to the desired thickness, and 
means for feeding the widened slab from the first 
mentioned mill to the mill train and feeding it 
to the mill train in a rolling direction which is 
transverse to the direction of rolling in the first 
mentioned mill. 

60 

65 

7. A mill for rolling wide flat metal in long 
lengths from slabs of lesser width comprising a 
reducing mill, means for effecting broadside en 
trance of slabs thereto whereby such slabs may 
be thinned and simultaneously widened to a di 
mension substantially corresponding to the de 
sired width of the product, a mill train consist 
ing of a plurality of mill stands adapted to re 
ceive the widened slab and roll it in single-ply 

S 
thickness, the stands being arranged to engage 
the slab successively and effect successive reduc 
tions thereby to reduce it to the desired thickness, 
and slab-advancing means effective for moving 
the slab in its broadside direction as it leaves 
the reducing mill, terminating its broadside travel 
and supplying it lengthwise to the mill train. 

8. A mill for rolling wide flat metal in long 
lengths from slabs of lesser. width comprising a 
reducing mill, means for effecting broadside en 
trance of slabs thereto whereby such slabs may be 
thinned and simultaneously widened to a dimen 
Sion Substantially corresponding to the desired 
width of the product, a mill train consisting of a 
plurality of mill Stands adapted to receive the 
Widened slab and roll it in single-ply thickness, 
the stands being arranged to engage the slab 
Successively and effect successive reductions 
thereby to reduce it to the desired thickness, and 
roll table means extending between the first 
mentioned mill and the mill train effective for re 
ceiving the slab as it issues broadside from the 
first-nentioned mill and supplying it to the mill 
train in a rolling direction which is transverse 
to the direction of rolling in the first-mentioned 
nil. 

9. A mill for rolling wide flat metal in long 
lengths from slabs of lesser width comprising a 
reducing mill, means for effecting broadside en 
trance of slabs thereto whereby such slabs may 
be thinned and simultaneously Widened to a di 
mension substantially corresponding to the de 
sired width of the product, a mill train consist 
ing of a plurality of mill stands adapted to re 
ceive the widened slab and roll it in single-ply 
thickness, the stands being arranged to engage 
the slab successively and effect successive re 
ductions thereby to reduce it to the desired thick 
ness, roll table means extending between the 
first-mentioned mill and the mill train effective 
for receiving the slab as it issues broadside from 
the first-mentioned mill and Supplying it to the 
mill train in a rolling direction which is trans 
verse to the direction of rolling in the first-men 
tioned mill, and a squeezer between the first 
mentioned mill and the mill train for Squeezing 
the slab edges. y 

10. A mill for rolling wide flat metal in long 
lengths from slabs of lesser width comprising a 
reducing mill, means for effecting broadside en 
trance of slabs thereto whereby such slabs may 
be thinned and simultaneously widened to a di 
mension substantially corresponding to the de 
sired width of the product, a mill train consist 
ing of a plurality of mill stands adapted to receive 
the widened slab and roll it in single-ply thick 
ness, the stands being arranged to engage the slab 
successively and effect successive reductions 
thereby to reduce it to the desired thickness, slab 
advancing means between the first-mentioned 
mill and the mill train, and slab turning means 
interposed therein arranged to turn the slab from 
a broadside position to a lengthwise position in 
respect of the mill train, the slab advancing 
means being effective for feeding it lengthwise to 
the mill train. 
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