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To all whom ¢t may concern:

Be it known that [, WILLIAM E. HARRIS,

of the ecity of St. Louis, in the State of M.is-
souri, have invented a certain new and useful
Improvement in Three-High Rolls, of which
the following is a full, clear, and exact deserip-

~ tion, reference being had to the accompanying

drawings, forming part of this specification,

- gnd in which—-
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Figure 1 is a front elevation of my improved

mill. Fig. 2 is a side view of the balancing-

. frame. Fig. 3 is a side view of the mill, part
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in section. Fig. 4 is a top view. Iig. b1is a

horizontal transverse section taken on line 5 5,

Fig. 3. Fig. 6 is a view showing some of the

parts in front elevation and some in vertical
longitudinal section on line 6 6, Fig. 3. Fig.
7is a diagram showing the rolls in the posi-

tion they oceupy when the article being rolled
is about reduced, showing it between the lcwer
and the middle roller, and showing the rolls
of a form to produce angle-iron. Xig. 8 1s a

similar view, showing the metal between the

upper and middle rolls, and showing the rolls
of a form to produce half-angle iron.

My invention relates to an improvement in

three-high rolling-mills for reducing metal into

‘merchantable bars; and my invention consists

in features of novelty hereinafter fully de-

seribed, and pointed out in the claims.
Referring to the drawings, A represents the

housings of the mill, between which are jour-

naled an upper roll, B, a lower roll, G, and

an intermediate roll, D. These rolis are jour-
naled in boxes B, €, and D', respectively,
the boxes fitting in vertical slots K of the hous-
ing, as shown ia Figs. 1, 5, and 6. The boxes

- ("of the lower roll are stationary, while the
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boxes B’ and D’ are vertically movable in the
frame, being held there by means of tongues

“or projections B’ and D? respectively, which

fit in grooves Y in the frame, as shown in Fig.
5, and by dotted lines, Fig. 3. ‘The upper
rolls are positively adjusted by means of ver-
tical secrews F, passing through screw-threaded
sleeves F® and secured to the boxes B’ by means
of blocks B3 in which the lower ends of the

screws fit, and are held by collars B* thereon.

The collars permit of the turning of thesleeves,

so while at the same time they hold the screws

firmly in the blocks. The blocks are dove-

' tailed into the boxes, as shown at B®, Fig. 3.
The screws are turned to adjust the upper roll

by worm-wheels G, fixed to the sleeves F° into
which worm-wheels mesh worms H on a shaft, 5s
H', journaled in boxes H?, secured to the top

of the frame A, the shaft being provided with

a pulley, H?, to receivea driving-belt. It will
thus be seen that when the shaftt H' is turned
the screws will be moved vertically through 6o
means of the worms H and wheels G, thus
causing the vertical movement of the upper
roll, B. The belt passing over the pulley H?
would pass around a loose and tight pulley,
from one to the other of which 1t is quickly 65

1 shifted, so that the shaft H' can be turned in-

termittently, or when desired. |
- The wheels G prevent any downward move-
ment of the sleeves F°, and their upward move-
ment is prevented by collars I’ on their lower 70
ends, and thesleeves are thus held in the sock-
ets of the frame A, in which they fit.
The intermediate roll, D, is balanced, so as
to fit against either the upper roll, B, or the
‘lower roll, C, as shown in Figs. 7 and 8, al- 75
lowing the metal being worked upon o pass -
first between the middle and lower roll, and
then back between the middle and upperroll,
the roll D shifting up and down each time to
allow this passage of the metal, and as it i1s 8o
reduced the upper roll, B, is lowered, as above
described. The boxes of the middle roll move
freely up and down in the frame, and this roll,
as stated, is balanced, so as to be moved freely
in either direction. As a means of balancing 85
it T have shown a frame, I, consisting of a cross-
head, I, blocks I?, with openings I’ to fit over
the outer ends, J’, of journals J of the roll D.
The blocks and cross-head are connected by
vertical rods I, which form part of the frame. go
I secure to this frame a counter-balance, M, .
by means of a rope, cord, or other suitable con-
nection, M, passing over suitable pulleys, M".
This arrangement keeps the middle roll in a
balanced position, so thatit will move up and g5
down freely, for the purpose already stated.
In this manner the metal may be reduced from
a large to a small bar as conveniently and rap-
idly as it ecan by being passed through a num-
ber of horizontal rolls with variable spaces be- xco
tween them, the result being a saving of rolls
and space or room, |
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The rolls may be any desired shape to pro- | the roller D, whether in its upper or lower '
- duce the desired shape of bar in cross-section. ' o

I have shown in Figs. 6 and 7 rolls to produce
I-beams, and in Fig. 8 rolls of the shape to
produce channel-iron. 2

The mill should be provided with edging-

rolls, or rolls to work upon the edges of the |

metal. I have provided my mill with edging:-
rollers, there being a pair lettered O between
the upper and middle rolls, and a pair lettered
P between thelower and middlerolls, as shown
most plainly in Iig. 6. These rolls I have
shown journaled upon studs or pins O’ and P,
which passthrough the rollers, the rolls P be-
ing secured to the upper sides of blocks U, fit-
ting in or over the boxes ' by means of the
journal-pins P’, which are held in the blocks
by means of rods P? as shown on the right-
hand side of Fig. 6, and in Fig. 5. The up-

20 per parts of the blocks have conical projec-
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tions C' over which fit conical recesses or coun-
tersinks In the lower part of the rollers P to
form a solid and secure bearing, which pre-
vents any outward movement of the rollers P.
The pins P have heads P?, which are counter-
sunk into the rollers, as shown on the right-
hand side of Iig. 6, and thus the rollers are
prevented from upward movement.

-1 prefer to place bushings P* between the
rollers and their respective journal-pins. The
upper rollers, O, are likewise secured to the
under sides of blocks V, in or under the boxes
B', by means of journal-pins O’, having heads

- O° and bushings O% and which are held in the

. blocks by rods O°.

These upper blocks like-
wise have conical projections O, to receive
countersinks in the upper ends of the rolls O.
The blocks U may be adjusted to bring the

_ edging-rollers near to the main rollers by means
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of set-screws U’, that pass through extensions
A’ of the frame A, as shown in Figs. 3 and b5,
and the block V may be adjusted to the main

rollers by set-screws V', that pass through the

boxes B', as shown in Figs. 3 and 5.

It will be seen that the rollers O will be car-
ried up and down by the roller B, and that
they are of sufficient length to always embrace

f

{

position.

The rollers may be driven im any desired
manner. I have shown them driven by pin-
ions T,with which they are connected by wab-
blers W, as usual. |

I claim as my invention—

1. In a rolling-mill, the combination, with
a roll and movable boxes in which it is jour-
naled, of the edging-rollers carried by the
boxes of the movable roll and adjustable to-
ward and from the plane of the pass, substan-
tially as set forth.
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2. In a rolling-mill,. the combination, with .

the rolls having the passes, of the journal-
boxes therefor, each having a frusto-conical
boss projecting from one side thereof, an edg-
ing-roll having a corresponding socket fitting

sald boss, and a journal pin or stud upon which

sald roller turns secured to said box, substan-
tially as set forth.
3. In a roller-mill, the combination, with

the housing and the movable journal-boxes, of 70

ternally-screw-threaded sleeves F¢, fitted upon
sald screws and turning in bearings in the
housing, the flanges F' on said sleeves, the
worm-wheels G, secured to said sleeves, and
the worm-serew H,engaging said worm-wheels,
substantially as and for the purposes set forth.

4. In a three-high rolling-mill, the combi-

-the screws I, swiveled to said boxes, the in-
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nation of the upper and lower rolls, balanced

middle roller, and vertically-movable edging-
rollers, substantially as shown and deseribed,
for the purpose set forth.

_ 0. In a three-high rolling-mill, in combina-
tion with the upper and lower rolls, the bal-
anced middleroll, and edging-rollerssecured to

movable blocks in the boxes of the upper and’

lower rolls by means of journal-pins, substan-
tially as shown and described, for the purpose
set forth.

WILLIAM E. HARRIS.

In presence of—
GEro. H. KNIGHT,
JOE WAHLE.
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