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process just referred to, and which possesses the 
further advantage that it accurately sizes and 
trues the edges of the slab preparatory to fur 
ther rolling. It will be understood that through 
out the present specification and claims the term 
“slab' is used as a word of definition including 
any shapes with which the invention may be 
practiced, and is not used as a word of limitation 
having in mind any particular shape, size or CrOSS 
Section. 
The present invention briefly, comprises sub- c. 

jecting the edges of the slab to simultaneous 
sustained pressure, preferably in a horizontal 
Squeezer or press, sufficient to reduce the Width 
an appreciable amount throughout a very ap 
preciable length of the slab. If the slab sizes 
are such as to permit, I preferably subject the 
entire length to pressure of the character re 
ferred to in a single operation. If this is im 
practicable on account of the extreme length of 
the slab being operated upon, the leading end 
of the slab is entered between the jaws of the 
press or squeezer to approximately the full length 
of such jaws, and the pressure exerted on Such 
portion as described. The slab is then released, 
again advanced, by an amount approximately 
equal to the length of the jaws, and Subjected 
to a second stroke effective for reducing the 
width of the slab exactly the same amount as 
the first operation. This may be repeated as 
often as is necessary until the entire length 
of the slab has been reduced equally in width 
from one end to the other, the edges equally trued 
and sized, and the scale effectively loosened. 
The loosening occasioned by the squeezing 

process is the result of shattering the brittle coat 
of scale over the entire width of the slab due to 
the fact that the plastic metal under the brit 
tle skin will flow freely and evenly under the 
pressure exerted, while the scale, on account of 
its brittleness, shears loose from the underlying 
metal and shatters into small pieces which drop 
readily from the under surface of the slab and 
may be easily blown or otherwise removed from 
the upper surface thereof by the use, for example, 
of a suitable jet of steam, water or the like. 
In certain cases provision is also made for 

turning the slab over, the better to remove the 
scale with equal effectiveness from both the top 
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and bottom surfaces thereof. 
In addition to the scale breaking effect, the 

method of squeezing the slab edgewise possesses 
the further important advantage, briefly referred 
to, of making the edges more truly parallel, since 
it is possible to control or change the width of 
the slab within certain limits by the squeezing 
operation so that the width of the resulting strip 
may be varied somewhat as rolled from the same 
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width of slab. For this reason, the method is 
particularly useful following what is known as a 
spreading mill, which comprises a mill stand of a 
width suitable for accommodating the long di 
mension of the slab. One or more passes through 
the spreading stand elongates the short dimen 
ision of the slab due to the cross rolling opera 
tion. The slab is then turned 90° from the di- - 
rection of rolling, and subjected to a squeezing 
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operation. The resulting slab is wider than the 
original slab by the amount of elongation in the 
spreading stand, and the uneven or irregular 
edges that emerge from the spreading stand are 
trued and corrected by the squeezer. 

75 

- In the accompanying drawings I have shown 
for purposes of illustration only, certain pre 
ferred embodiments of the present invention, the 

ing jaw 5. 

2,059,460 
figures of the drawings in many cases being 
largely diagrammatic for the purpose of giving 
a clearer understanding of the present inven 
tion without needless complication as to the par 
ticular design, construction and operation of 
auxiliary equipment constituting no essential part 
of the present invention. In the drawings:- 

Figure 1 is a diagrammatic view of one Sys 
tem in accordance with the present invention; 

Figure 2 is a diagrammatic view similar to 
Figure 1 of another embodiment of my inven 
tion; 

0 

Figure 3 is a plan view of a scale breaking 
squeezer with the roller tables serving it and a 
transfer and turn over for turning the slabs to 
effect a more thorough removal of the scale, and 
constitutes a showing in greater detail of a por 
tion of the system illustrated in Figure 1; 

Figure 4 is a view partly in plan and partly in 
section of the squeezer illustrated in Figure 3; 

Figure 5 is a detail Sectional view through the 
Squeezer of Figure 4 along the line V-W of Fig 
ure 4; ? 

Figure 6 is a detail sectional view of the slab 
turn over mechanism; 

Figure 7 is a view, generally similar to Fig 
lure 3, illustrating in greater detail a portion of 
the System diagrammatically shown in Figure 2; 

Figure 8 is a view partly in section and partly 
in elevation in a plane parallel to the direction 
of slab travel, of the Squeezer illustrated in Fig 
ure 7; 
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Figure 9 is a detail sectional view on the line 
IX-IX of Figure 8; 

Figure 10 is a detail sectional view along the 
line X-X of Figure 8; 

Figure 11 is a view partly in section, and partly 
broken away, and generally along the line XI-XI 
of Figure 10; 

Figure 12 is a plan view of the electro-hydraulic 
drive for the hydraulic squeezer shown more par 
ticularly in Figures 8 to 11; and 

Figure 13 is a view partly in section and partly 
in side elevation of the drive shown in Figure 12. 

Referring first to Figures 1 and 3, a slab 2 pro 
duced in any desired manner and having a skin 
of scale thereon which it is desired to remove, is 
Conducted to a Suitable Squeezer 3 by conveying 
means such as a roller table 4. The squeezer 
comprises opposed jaws 5 and 6. each of which 
is preferably movable in opposite directions as 
indicated by the arrows 7. The slab having been 
suitably spotted between the opposed jaws 5 and 
6 is subjected to a scale breaking stroke pref 
erably made entirely by one of the jaws moving 5: 
relatively to the other jaw, although this is not 
essential. It is then conducted away from the 
Squeezer by a second conveying means Such as 
a roller table 8, delivering to a transfer mecha 
nism 9 from which it is moved transversely to turn 
Over fingers 0 effective for engaging it and turn 
ing it over to accomplish a more thorough re 
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moval of the scale loosened by the Squeezing oper 
ation. : • - 
In Figures 4 and 5 the Squeezer is shown in 

greater detail. As herein illustrated it comprises 
in effect a horizontal crank press having a frame 

in which is journaled a double crankshaft f2. 
Carried by each of the throws or cranks 4 of 

the shaft 2 is a pitman 5 the ends of which 
cooperate with a ram 6 fitted with the squeez 

The opposing jaw 6 is carried by a 
ram which is moved by two screws 8 rotatable 
in stationary nuts 9 which are effective for ad 
vancing or retracting the jaw 6 to accommodate 75 





O 

20 

2 5 

30. 

35 

40 

45 

50 

55 

4. N 

Suitably secured at one end to the ram 6 and 
at the opposite end to a cross-head 79. The pull 
back cylinder 6 is constantly open to pressure 
from a suitable hydraulic accumulator or the like 
(not shown) so that the forward movement of the 
Squeezer plungers is made against this pressure, 
the fluid being returned to the accumulator on 
the forward or working stroke of the squeezer. 
On the backward stroke, horse-shoe shaped stops 
80 limit the return stroke. When the pull back 
cylinder pulls the pull back rod collars 8 against 
these stops, fluid may enter the main cylinders 
56 and 57 through suitable check valves 82. The 
under Side of these check valves is constantly sub 
jected to pressure sufficient to fill the system, but 
not sufficient to advance the ram 6 against the 
effort of the pull back cylinder 76. 
The Single stroke pump shown in Figures 12 

and 13 may be provided with a drive generally 
similar to that shown in Figures 4 and 5 for the 
mechanical Squeezer, except that in this case 
there is no need of using a clutch of the character 
referred to, it being possible to start and stop the 
motor for each stroke of the crank. 
By reason of the structure described, the hy 

draulic press is capable of making a short power 
stroke of a length dependent upon the displace 
ment of the plungers 68 and 69, and the relative 
areas of these plungers with respect to the 
Squeezer plungers 58 and 59. However, by admit 
ting fluid from the accumulator through suitable 
valves to the cylinders 56 and 57, by suitably rais 
ing or. Cpening the check valves 82, the ram may 
be advanced as far as required, the power stroke 
beginning from the point at which the cranks 
Start moving forwardly from dead center position. 
The opening of the valves 82 may be accom 

plished in any desired manner as, for example, 
by utilizing levers 83 (Figure 9) cooperating with 
a thruster 84. By reason of the fact that the 
jaw 63 may be adjusted by the screw mechanism 
65, and the jaw mechanism 62 by admitting fluid 
in the manner referred to, there is provided an 
adjustment for width of slabs on both sides of 
the Squeezer. This makes it possible to work 
with the slab in the center of the squeezer directly 
under plungers 85 carrying a hold down plate 86 
to prevent possible buckling of the wide slabs as 
the pressure is exerted on the edges. 

It will be understood that generally the hy 
draulic squeezer effectively accomplishes the same 
general objects before referred to, namely, the 
breaking or loosening and removal of the scale 
from the slab concomitantly with the sizing and 
truing of the edges preparatory to further rolling. 
AS in the case of the mechanical Squeezer, slabs 
squeezed in the hydraulic squeezer may be con 
veyed in the general manner described to a suit 
able transfer and turn. Over mechanism before 

60 delivery to a mill for a further rolling operation. 
From the foregoing description, it will be un 

derstood by those skilled in the art that the pro 
vision of a squeezer effective uniformly or sub 
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stantially uniformly throughout an appreciable 
length of a slab is distinctly advantageous not 
only from the standpoint of scale removal, but 
from the standpoint of accuracy of slab size ob 
tainable thereby. The advantages of scale re 
moval are accomplished without the limitations 
characteristic of an edge rolling mill, and without 
the objectionable Scale 'rolling in' characteristic 
of a light draft mill as heretofore utilized for scale breaking purposes. 
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Certain features of my in 
vention, particularly those concerned with the 
slab turning mechanism, are described and 

2,059,460 
claimed in my copending application Serial No. 
31,433, filed July 15, 1935, as a division and con 
tinuation-in-part of this application. 
While I have herein illustrated and described 

certain preferred embodiments of my invention, 
it will be understood that changes in the con 
struction, operation and arrangement of the parts 
may be made without departing either from the 
spirit of the invention or the scope of my broader 
claims. . 

I claim: 
1. Apparatus for breaking Scale from the faces 

of hot metal slabs comprising a conveyor for ad 
Vancing and Supporting successive slabs to be 
descaled, a pair. of cooperating elongated jaws. 
extending along opposite sides of the conveyor, 
the jaws being relatively reciprocable toward and 
away from one another, adjusting means for at 
least one jaw whereby such reciprocating move 
ment will be automatically terminated upon suc 
cessive reciprocating movements at a predeter 
mined adjusted minimum spacing of the jaws so 
aS to insure that Successive slabs Will be uniform 
ly sized, and power means for moving at least one 
jaw so as to effect such reciprocating movement. 

2. Apparatus for breaking scale from the faces 
of hot metal slabs comprising a conveyor for ad 
vancing and supporting successive slabs to be 
descaled, a pair of cooperating elongated jaws 
extending along opposite sides of the conveyor 
and adapted Simultaneously to engage all points 
along the opposite edges of the slab being treated, 
the jaws being relatively reciprocable toward and 
away from one another, means for effecting a 
predetermined minimum spacing of the jaws 
upon such reciprocating movement whereby to 
insure that successive slabs will be uniformly and 
properly descaled, and power means for moving 
at least One jaw SO as to effect Such reciprocal 
Inovement. 

3. Apparatus for breaking Scale from the faces 
of hot metal slabs comprising a conveyor for ad 
vancing and Supporting Successive slabs to be de 
scaled, a pair of cooperating elongated jaws ex 
tending along opposite sides of the conveyor and 
having continuous faces, the jaWS being relative 
ly reciprocable toward and away from one an 
other, means for effecting a predetermined mini 
mum spacing of the jaws upon Such reciprocating 
movement whereby to insure that Successive slabs 
will be uniformly and properly descaled, and 
power means for moving at least One jaw so as 
to effect such reciprocal movement. 

4. Apparatus for breaking scale from the faces 
of hot metal slabs comprising a conveyor for ad 
vancing and Supporting Successive Slabs to be 
descaled, a pair of cooperating elongated jaws 
extending along opposite sides. Of the conveyor 
and having continuous faces extending each in 
a plane for a sufficient distance to engage the 
opposite edges of a slab under treatment along 
its entire length, the jaws being relatively re 
ciprocable toward and away from one another, 
means for effecting a predetermined minimum 
spacing of the jaws upon such reciprocating 
movement whereby to insure that successive slabs 
will be uniformly and properly descaled, and 
power means for moving at least one jaw so as 
to effect such reciprocal movement. 

5. Apparatus for breaking scale from the faces 
of hot metal slabs comprising a conveyor for ad 
vancing and supporting Successive slabs to be de 
Scaled, a relatively fixed jaw extending along one 
side of the conveyor, a movable jaw extending 
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along the other side of the conveyor, the jaws 75 
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being adapted to engage opposite edges of a slab 
advanced to them by the conveyor, means for 
reciprocating the movable jaws and adjusting 
means for One of the jaws for effecting a pre 
determined minimum spacing thereof upon such 
reciprocating movement whereby to insure that 
successive slabs will be uniformly treated and adequately descaled. 

6. Apparatus for breaking scale from the faces 
of hot metal slabs comprising a conveyor for ad 
vancing and Supporting Successive slabs to be 
descaled, a pair of cooperating, elongated jaws 
extending along opposite sides of the conveyor, 
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the jaws being relatively reciprocable toward 
and away from one another, means for effecting 
a predetermined minimum spacing of the jaws 
upon such reciprocating movement whereby to 
insure that Successive slabs will be uniformly 
and properly descaled, power means for moving 
at least one jaw so as to effect such reciprocal 
movement, and hold-down means above the 
plane of the conveyor and effective for prevent 
ing buckling of the slab during the descaling operation. 

7. Apparatus for breaking. Scale from the faces 
of hot metal slabs comprising a conveyor for ad 
vancing and Supporting Successive slabs to be de 
Scaled, a pair of cooperating elongated jaws ex 
tending along opposite sides of the conveyor, the 
jaws being relatively reciprocable toward and 
away from one another, means for effecting a 
predetermined minimum spacing of the jaws up 
on such reciprocating movement whereby to In 
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Sure that successive slabs will be uniformly and 
properly descaled, power means for moving at 
least one jaw so as to effect such reciprocal move 
ment, and hold-down means above the plane of 
the conveyor and effective for preventing buck 
ling of the slab during the descaling operation, 
the hold-down means engaging the slab under 
treatment over a major portion of its length. 

8. Apparatus for breaking scale from the faces 
of hot metal slabs comprising a conveyor for ad 
vancing and supporting successive slabs to be de 
scaled, a pair of cooperating elongated jaws ex- . 

5 
tending along opposite sides of the conveyor, the 
jaws being relatively reciprocable toward and 
away from one another, means for effecting a 
predetermined minimum spacing of the jaws upon 
such reciprocating movement whereby to insure 
that successive slabs will be uniformly and prop 
erly descaled, power means for moving at least 
One jaw so as to effect such reciprocal movement, 
hold-down means above the plane of the convey 
or and effective for preventing buckling of the 
slab during the descaling operation, and means 
for adjusting the hold-down means vertically. 

9. A method of descaling wide slabs which in 
cludes the steps of applying pieSSure to the edges 
of the slab throughout Substantially the entire 
length thereof at one time, thereby slightly nar 
rowing the slab, the pressure being exerted in Suf 
ficient amount to cause a movement of the metal 
Over the entire width of the Slab SO as to loosen 
the adherent Scale over its entire Width. 

10. A method of descaling Wide slabs which in 
cludes the steps of applying pressure to the edges 
of the slab throughout Substantially the entire 
length thereof at one time, thereby slightly nar 
rowing the slab, the pressure being exerted in 
sufficient amount to cause a movement of the 
metal over the entire Width of the slab so as to 
loosen the adherent Scale over its entire width, 
and simultaneously restraining the slab, over a 
major portion of its length, against bulging. 

11. A method of descaling Wide slabs in an ap 
paratus having a conveyor and cooperating 
squeezing jaws, which includes the steps consist 
ing in operating the conveyor in such manner as 
to advance Successive slabs to a position between 
the jaws, checking the forward movement of each 
slab at such position and moving the jaws with 
the successive slabs therebetween to a predeter 
mined minimum spacing sufficiently less than the 
original width of the slabs to cause a movement 
of the metal over the entire width of the slabs 
and thereby loosening the adherent scale over 
their entire width. 
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