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and the fifth four by four

UNITED STATES P

FFICE.

 JAMES HEMPHILL, OF PITTSBURG, PENNSYLVANIA.

STEEL BLOOMING AND SLABBING MILL.

SPEGIFIG.A.TION forming part of Letters Pa,tent No. 232,713, dated September 28, 1880,
| Apphmhen filed December 9, 1879

To all whom it may concern :
Be it known that I, JAMES HE _.MPHILL of

Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvementin Steel Bloomingand
Slabbing Mills; and I do hereby declare the
fol]owmn to be a full, clear, and exact descrip-

tion tbex eof, refelence bemﬂ‘ had to the accom-

panying drawin gs, forming pert of this specifi-
cation, in Whleh—

Figure 1 is a side elevation of my improved
mill. Fig.2 is a plan view, partly in section ;
and Fig. 3 is an outline elevation of the rells

and spmdles showing their positions in differ-

lee letters of reference 111d1eete like parts

in each.

Heretofore mills, as usunally constructed for
rolling steel ingots into blooms and slabs, and
especially 1n rolls for producing square bars,
have been made with the different t‘f‘rooves
turned to the width and depth of the dlﬁelent
sizes to be made, or nearly so—that is to say,
the first groove, or the groove in which the
first pass 1is mede Would be quite deep and

cut equally in both rolls, and the other grooves

of gradually-reducing size. This required the
guards and points or gulde boxes to be of un-
equal heights and the feed-rolls to be of taper

form, or larger at one end than the other, so

as to bring the ingot, bloom, or slab to the
proper helght with the groevee, in order that
it might be properly fed to and delivered by
the rolls. Thus to reduce an ingot twelve
inches in diameter to a bar four inches square
would require the rolls to have five grooves,
the first being of size (in inches) twelve inches
wide and ten lngh the second ten by eight,
the third eight by six, the fourth six by four
The first groove
would be cut about four inches in eech roll,

the space between the rolls giving the re-

mainder of the height. The other four grooves

would be of less depth, reducmg gradually to

the last. . In each groove the ingot would be
given three passes, more or less.
dling the ingot in such rolls, owing to the dif-
ferent heights of the gulde boxes 18 very la-
borious, and the expense of the rolls and the
power required to operate them are very great.

The han-

| necessary for the collars of the grooves to be

high enough to support the enfire side of the

‘bloom or slab, and that the steel, if supported

at the corners, will not spread over a low col-
lar, as is the case with iron. TIfarthermore,in
mills as usually constructed the spindles are
geared at the power end in such a way that at
the first pass the upper spindle stands at its
greatestinclination. Ateach subsequent pass
the upper roll is secrewed down nearer to the
lower one, and this reduces the angle of the

spindle until at the last and easiest passitisin

a horizontal position and parallel to the lower
spindle. The hardest work is on the mill dur-
ing its middle pass or passes. The greatest
reduction is probably in the first pass, owing
to the fact that the metal just coming from the

furnace is at a flush heat, soft and spongy,
70

and full of cinder. The cinder is removed by

the first pass or passes, and then during the

6o
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middle passes the rolls have to work on the

compressed and rapidly-cooling bloom or slab.

The last pass or passes, being ﬁmshmg rather

than reducing passes, are compmratwely light
and easy on the rolls. Consequently it is de-
sirable to get the greatest power of the rolls
during the middle passes.

An anﬂlmg position of the upper spindle

produces great friction and loss of power. To
secure the absence of friction during the mid-
dle passes 1 increase the size of the pinions,
making them of greater diameter than the
rolls at the collms

If the pinions are not lar ger than the diam-
eter of the rolls at the Lolhrs 15 1s evident
that the spindles will be perallel,,only, when
the upper roll is screwed down until the col-
lars meet, and that will oceur only at the last
pass. If, however, the spindles are to be par-
allel during the middle pass, when the rolls
are considerable distance apart, the size of the
pinions must exceed the size of the rolls at the
collars in order that they may gear properly.

- My invention consists of an improved con-

struction of the mill, wherein I make the
grooves with low collars and all of the same

deptilt, the depth of no groove of the series in
each roll exceeding half the width of the final

or finishing groove, and am thereby enabled
to have the guards, points, and feed-rolls on

I have found by actual test that it is not | an even level and the lettel of equal diameter
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throughout, and by 1t I save in the labor of
handling and feeding the ingot, in the con-
struction of the rolls, in power, wear, and tear,
and am able to roll both blooms and slabs of
different sizes in the same mill; and it also
consists in the manner of neaxmg the driving-
spindles, whereby the greatest power is ob-

tained at the middle pﬂusses,"_where 1t 1s gener- |

ally required.

To enable others skilled in the art to make
and use my invention, I will now proceed to
describe its construction and manner of use.

I first construct a pair of rolls, a b, in the
usual way, and-for a mill reducing to a four-
inch square bar I cut in each roll a namber
of grooves—say five, 1, 2, 3, 4, 5—each hav-
ing a depth of two 1[]Ch6b and hELVI[lﬂ the fol-
lowing widths—viz., gloovc 1, twehe inches ;

groove 2, ten mcheb groove 3 eight inches;

ogroove 4, six 1nches; "and or 00V6 D, Four inches.
This wroovmg produces low collars ¢, all of
the same height between the grooves.

The rolls are placed 1n suitable housings d,
and are provided with spindles e, having pin-
ions /. The lower roll, 0, is set in fixed bear-
ings, while the upper 0116, a,1s1n sliding bear-
ings, which are provided w ith suitable adjust-
Ing-sCrews g.

The orooves being of the same depth, the

cuards h and pomtb ¢ are on a level with each |

other and the feed-rolls £ are of uniform di-
ametel throughout, and are horizontal.
The spindle of the lower roll 1s horizontal,

~ but the spindle of the upper roll 1s houzontal
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for the middle passes.

only during the middle passes. Asa rule,the
heaviest work comes on the roils during the
middle passes, and as the spindles work bet-
ter and with less strain when horizontal, 1
make the pinions f lalgel than the rolls at
the collars, and of such size that when the up-
per splndle, f, 1s straight and parallel with
the lower one, the 1"0113 are at proper gage
Then 1n their adjust-
ment they are moved only a limited distance

“above and below the central plane, which en-

ables the work to be done with a more nearly
horizontal spindle than the prior forms, in
which the horizontal position of the spindle was

~at the lowest adjustment and the easiest pass

instead of the middle adjustment and h‘u dest

pass.

The upper spindle ismovable in its coupling-
boxes ¢, and is of the ordinary form used for

- such purpose.

55
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The great advantage of my invention is
that with a mill of this kind I ean roll not
only blooms of various sizes, but also with the
same mill slabs of the widths of the various
grooves except the first. Thus, in the 1llus-

‘tration given I can either roll blooms or slabs
in each one of the various grooves, so that
the same mill which 1s used for making blooms
of various sizes may at the same heat be used
for making slabs in either the grooves 2, 3, or |

thickness equal to or greater than the helght
of the collars. This was impossible 1n any
former construction known to me.

The purpose of the collars ¢, which are very
low for the size of mill shown, 1s to support
the corners of the blooms or slabs.

I have discovered that the tendency of the
steel is to draw in at the center of the sides
instead of swelling over them, as 1s the case
with iron, and for this reason my invention is

applicable to steel and not to 1ron.

The collars, although low, should be high

| 4, of ten, eight, or six inches wide, and of any 6 g
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enough to give a support to the corners of

the bloom or slab.

In rolling a slab of ten mchub width two 8o

orooves should be used, the groove 1 to square
up the ingot by edge: lolliug and reduce it to
proper size for entrance to the groove 2, in
which, by repeated passes and screwing down
the upper roll, it may be drawn down to a
slab of ten inches wide and of any desired
thickness greater than the height of the col-
lars ¢. © To make a bloom of any desired size
the piece is carried down through the requi-
site number of grooves for that purpose.

The dimensions I have given 1n this deserip-

in view, the purpose of the mill being consid-
ered 1n promdmn the number of grooves and -
the height of the collars. There should be at
least two orooves, one for squaring up the 1n-
got and the second for drawing 1t down

I am aware that rolls hwmg grooves of

9°

_tion will be varied to suit the particalar case |
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equal depth and varying width have hereto-

tofore been employed, and do not claim the
same, for in all such cases the depth of the
orooves in each roll exceeded half the width
of the finishing or final groove, and squares
cannot be rol]ed in the final 0100\*6 but

What I c¢laim as my 1111?611131011 a,nd deSlre
to secure by Letters Patent, 1s—

1. In a steel blooming and_blabbmg mill,
the combination of two grooved rolls, each

I0O
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having a series of grooves of equal depth, and

the depth of said grooves not exceeding half
the width of the final or finishing groove of
the series, substantially as and for the purpose
specified.

2. In a steel blooming and slabbing mill, '

two grooved rolls, each of which.has a series ot
orooves of equaldepth, thedepth of the grooves
not exceeding half the width of the ﬁnalor fin-
ishing groove of the series, and one of said rolls
being vertically adjustable, in combination
with each other, and with pinions which ex-

ceed the rolls 1n diameter, substantially as and

for the purpose specified.

In testimony whereof I, the said JAMES
HEMPHILL, have hereuanto set my hand.
JAS. HEMPHILL.
Witnesses: o

L. B. KERR,
JAMES H. PORTE.
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