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To «ll whom it may concern: :
; S
Be it known that I, Cuartes M. Orey, a

“citizen of the United States, residing in

East Orange, county of Issex, and State of
New Jersey, have invented certain new and
useful Tmprovements in the Art of Rolling,

of which the following is a specification.

This invention is a new and useful rolling

_ mill, wherein I employ -mnain trains having

‘10

- new method of rolling.
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rolls of a novel eonstruction, for the rolling
of beams, channels and other flanged  sec-
tions, and. the -invention embodies, also, a

In the rolling mill t
matter ~of this invention I utilize the so

called universal trains, cr stands of rolls, of

thattyf)e containing horizontal and vertical

“rolls wherein the axes of both the horizontal
1t

and vertieal rolls are in the same plane.
has heretofore been the practice, in operat-
ing mills of this type, to use trains other
than those constituting™ the universal train,
frequently termed supplemental mills, to
operate upon the edge-of the flanges so as to

regulate the width bf the flanges, but the

present-invention enables said.supplemen-
tary mill to be Qispensed with, :
The invention embéllies ‘mechanism for

* rolling flanged sections of metal, such as I-

30
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beams. H-heams, girder or channel beams,
ete., withcut the necessity of raisin% or low-
ering feed tables it each passage of the bar
as is the case in three-high mills. ~ This is
accoinplished, moreover, without the use of

the so called “*supplementary mills  which:
_ operate only o the flange edges of the sec-

" tion being rolled, and require a heavy and
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costly equipment, which equipment is not
utilized, however, to materially reduce the
arca of the section. L

In universal mills supplied with supple-

mentary rolls for working on flange edges

only, the main rolls, 4, &, those working on
both sides of the weh and the inner and
outer sides of the flanges,eve sitbject to ex-
cegsive wear, due to the faet that they must
stand the abrasion iacident to the reduction
of area of the bar at each passage through
the rolls. In "applicant’s invention this
wear oF abrasion; due to the reductien of
area: of the bar, is verv materially over-
come, sinte it is divided up between two
sets of pollg, and, accondingly, i only helf

- of what it i3 oni each main s of a mill work-

ing in.conjunction with gupplementary or.
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edee forming rofls. "A mill embodying this
invention enables two setz of supplementary
irains.to be dispensed with withsut loss of

- funciton. aud, moreover, the new mill oceu-

pies only one-half the roomn and requires
only one-half the rell changing that is nee--
essar in-order to provide against the wear

607" .

of rolling a given tonmage on universal mills =

emrioving supplementary rolls, ;

In the accompanying drawings 1 have
Hustrated different practical embodiments
inveniion, bui  the constructions
shown th=rein ave 1o be understood as iHlus-
trative. anly, and not as defining the limits
of the invention, except us the scope of the
claims demands. - _

Fignre 1 is a plan siew of v improved
mill showing. aléo, a suitable driving mech-
anizm therefor: Fig, 2145 an end elevation of
the trains shown 1 Fie. 1, but, for clear-
sess. omitting the backing rolls for the ver-
tical rolls of said trains; Figs. 3 and 4 are
Jdiagrammatic views of the horizontal and
vertical rolls of the traing shown in Figs.
1 and'2, and showing the plece in position
to be operated-upou: Figs. 5.and § are dia-
grammatic views of the borizontal -and ver-
tical rolls of the train shown in Figs. 1 and
2 ifinsteating a modification of the arrange-
went of rolls, shown in Figs. 3 and 4, and
which might be used ‘in practicing the in-
vention, ' o

Referring particularly to Fig. 1, T have
illustrated therein two. sets or stands of
rolls, A and B. and each stand. conzists of
four working rolls, two horizontal and two

_vertical, all having their axes in the same

plane.. The top horizental roll of one train,
sav-train B, has flange edge rolling collars,
P, see Fig. 4, while the borizontal roll co-
eperating therewith 1s not provided with
such cellars. - In the other train, however,
say train, A. the bottom hovizontal roll has
flange edae rolling collars, P’ see Fig. 3,
while its eoiperating horizontal roll is net
provided with such collars.

- The foregning arrangement of flange edge
rolling esllars may be varied, as shown in
Figs. 5-and 6, wherein the fiange edge roll-
ing co'ars are dirgenally opposite one
flange edze rolling collar, P2, being formed
on one roil; and annther flange edge roiling
cellary P, being formed at the-opposite end
of the other roll, see Fig. 5, or in opﬁcsing
positions. as shown at P4 and P?, Fig. 6.
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Tn Fig. 5. the vertical olls are lettered, D',

10

and in Fig. 6, K. T have dc;i*nmed the
train shown in Fi ig. 5.as A’ and that shown
in Fig. 6 as B,

hrr © is an ond elevation of trains, A
and B, ‘omitting the backing rolls for the
vertical” olls, D and E, and it will be ob-
served that one end of eacly of the ver tlcal
rolls, . is closaly adjacent to the flange edge
rolling collars, I, on the top roll, while one
end of each of vertical rolls, D, ‘are closely
adjacent to the flange edge rollmg collars,

"1, on the bottom roll of frain, A. F'xch

1B

_ top chucks. 1%,

* vertical roll, E, is sapnorted on a saddle, F

free to shdo in blocks: ¥, which blocks ne
supported by the rods, F“, attached to the

"~ of the vertical rolls, E, are always closelv

20

adjacent to the flange edge rolling collar, P,
on the top rell, but. at the same ti ne, are
capable of lateral adjustment on ‘account of

being slidably’ mounted 'in the blocks, F’.

| . The rolls, D, are held closely adjacent to the

25

~the saddle on which it is mounted J’rom}

flange’ edge rolling collar, P’; on the bettom
roll by any suitable means which prevents

. being displaced vesrtieaily.

.30
- example” of  which is disclosed in Grey’s.

35

“The means for mounting- and ad]ustmc

the vertical rolls is substantxally the same us
the means employed .in universal mills, cne

Patent, No. 943,633, granted Dec. 14,1909,

~bat such means may be descnbod, genel al]y,

as follows,

By reference to Fig. 1 it will be observed
that each stand of rolls is provided with a
shaft, I, extending across the top of both

. }musm«rs and \hOWln"‘ an end broken off

40

ad]acent to the pinion housm«r Said shaft,
in practice, is operated, 7. e., rotated by any
snitable motor, such as an electric motor.
The shaft is provided with worms, m, which

. mesh. with worm wheels, #, wluch wheels

- 451

~ tieally (key or feather).
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are so. mounted on top of screws, O (Figs.

1 and 2) as to rotate said screws, while “at
the same {ime permitting t.em to move ver-
Said serews dffect
the vertical adjustment of the horizontal
rolls. “The shaft, I, is alss provided with
bevel geavs, P, meshing with gaars, R, which
latter are motnied upon a shaft (S) e‘ttend-
ing downward to a werm, T, which in turn
mesh with a worm gear, U.
is mounted up(m\the end of a screw,. .V, this
latter screw effecting the in and out ad]nst-
ment of the vertical rolls. It will thus be
seen that with each adjustment of the hori-
zontal rolls, which takes place before each
succeeding reduction of the bar in evoss see-
tional area, as 1t asses through said hori-
zontal volls, thzt the vertical rolls are, also,

adjusted inward, thl ough the mechanism de-
scribed, thereby resulting in a proportional
“reduction. of the cross seciional arvea of the
flanges ¢f the bar arwrated uoon.

As:a result, the upper edges.

.Worm gear, U,

968,465

" Tt will be observed that the vertical rolls

are beveled at the ends that are adjacent to
the flange edge rolling collars. This bevel

s an nnportant feﬂure of my invention, for

the reasons, mainly, that when:the bar is
being redueed in cross sectional area be-
tween the horizontal and vertieal rolls ne
reduction in thickness of the flanges is made

at the extreme end of the bevel, the latter

being made sufficiently small in diameter to
escape all pressure coming from any reascn-
able reduction in thickness of the flanges at

one passage: of the bar, and it provides a -

¢

75

space for any metal that may be displaced.

or spread by “the rolling action of the flange
edge rolling collars. This space-is of such

80

form as to allow such displaced metal to

assume a triangular shape, which shape fa-

-cilitates the rolhng or working of it into

the body of the flange upon the next pas-
sage of the bar through the rolls. “For in-

85

st‘mce. referring to Figs. 3 and 4, supposing e
we are wmkmg through mill, A, in one -

' dirvection, and passing through mili, B, with-

out any reductlon then working: through B

90

and passing through A without any reduc-

tion in cross section, but with the rolls of
A placed in exactly the same position rel-

‘atively as they are in B while rolling ;- it
follows that even if there was a tenaency’
to spread the metal ai the edges of the-

95

flanges in B, it would be all straightened out -

in passing through A although A would
otherwise be idle. If the vertical rolls were
not beveled the displaced metal would spread

ont between the flange edge rolling collar

and the end of the vertical roll adjacept

thereto, forxmng a thin and proportmn‘xte y‘ :
wide fin which would be cold lapped into

the flanges on the next passage of the bar.

This eold ldp]i))l]lg is fatal to the production
le bars, hence the great im-.

of merchants
portance of providing for the proper shap-
g of sueh fin as may occcur. ‘

Fig. 1 illustrates, also, the pinions or
gears for operating the mill, and they are
connected to a suitable drive, which, as

 shown, con §rxﬂes three gear wheels, 8/, S%,

8%, mounted on shafts, X/, X2, X35 respec-
The middle shaft. k’ is connected to
a suitable motor through the medinm of

tively.

100
105
110 -
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clutch, C. The two outside shafts are in. - ‘

turn coprected to the pinions operating
trains, A and B, in such a manner as to
revolye the traine in the same direction.

In operating the mill as shown, one stand
of rolls operates on the bar at each passage
of the bar through the mill,-while the rolls
of the other stand are spfxced sufficiently
apart to render them inoperative as regards
rednction in -area.of the bar. It is o be
nnderstood, of course, that the applicant
does not limit himself to the particular type
of drive illustrated; as any suitable device
might be usad for this purpose.
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The vdm'wings formin% part of this speci-
¢

fication contain rany features, old in the
art and- the operation of which are well
known; so I have not deemed it necessary to
deseribe them in detail. : S

From  the . forégoing - description of the

mill, it is lelieved its operation will ‘be
readily understood by those skilled in -the

art, but it may-be described; briefly, as fol-
lows: The driving crab or clutch, G, Fig. 1,
is driven by any suitable motor or engine
which is to be reversible at will, so that
when the engine is driven in one direction,
say in the line from A to B, only one stand
of rolls-either A or B will be used to reduce
the cross section of the bar being operated

upon ; but when this bar, while traveling in
the direction indieated, shall have passed.

through both the stands of rolls, in_one of
which the ecross sectional area is.réduced,
and on the other of which no work 3¢ done

“at all, the mechanism is reversed, whereunon

- the bar travels in the opposite direction and

25

is reduced in cress sectional area in .that-

stand of .rolls through which it previously
passed witheut “2ing so reduced. . Thus the
bar is caused t. iravel alternately in one

_ direction or th: other and when traveling

- in one directior is reduced in cross sectional

area in one stand of rolls and when travel-

" ing in the other direction is reduced in area

35
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in the other set. For example, as the piece
operated upon, o, passes through train, A,
both sides of the web, the inner and outer
sides ‘of the flanges, and the edges of the
bottom flanges will be rolled or elongated,
while the top edges of the flanges will be free

-to spread in a vertical direction; now as the

piece, being. reversed in direction passes
through mill, B, both sides of the web and

-, the inner and outer sides of  flanges and
the top edge of flanges will be rolled while

45
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the bottom edge will be free to spread &s
before described. '

As the rolling action on‘ half the ﬂange

edges is-designed to take place on alternate

assages in -accordance with the direction
in which the bar is being delivered, and the
action on the other half of the flange edges
is made when the piece is being delivered in
the opposite direction. it is evident that the
operation of this mill is not dependent upon
vertically opposite edges being operated on
at aliernate passes, but may be accomplished
by working on diagonally opposite flanges at
each alternate pass, as illustrated in Figs.

‘5 and 6,

One embodiment of the invention is illus-
trated in Figs. 2, 3, and 4 of the drawings,
but an obvious modification consists in pro-
viding two stands of rolls, of the type de-
scribed, one horizontal roll of each stand
being fitted with flange edge rolling collars

having one end of each of the vertical rolls

closely adjacent thereto. Furtherinore, this

pes 468 - - - .a

horizontal ‘foll, thus fitted with flange edge .

rolling collars, would be relatively fixed, <. e.,
would niot have tq be adjusted during the
process of rolling..and the space between the
two horizontal reils of each train would be
decreased for each successive pass by the ver-
tical adjustment of the herizontal voll not

70

yrovided with flange edge rolling collars. :

-Means would ba provided, of course, for the
adjustment of the end of the vertical roll

75

toward or away from the axis of the roll -

fitted with flange edge rolling coliars and
the vertieal rolls in all cases would be so

niounted as to be capable of latersl adjust-

ment for each successive pass. -The arrange-

80

ment of the rolls previously described would, -

naturally, be the preferred form, since con-
siderably- fewer adjustments of the rolls are
required therein. ‘ ’ ,
. The method disclosed in the foregoing de-
scription forms a valuable feature of the
invention, and claims covering the same are
apperded hereto, .
Having thus fully described the inventien,
what I claim as new, and desire to secure
by Letters Patent is: R : ‘
1. In.a rolling mill for rolling sections
havin _
of rolls each of which contains vertical and
horizontal rolls the axes of all of which rolls
are in the same plane, the rolls of one set

being provided with working surfaces adapt-

ed io operate on the web and on the faces

of the flanges and on the edges of two of the

flanges only, and the roils of the other set
being provided with working surfaces adapt-

85

90

a web and four flanges, two stands -

95

100

ed to operate on the web and on the faces of

the flanges and on the edges of the two
other flanges not operated upon by the first
set of rolls, the said stands being so posi-
tioned relative to each other that .both de-
liver the bar in the same direction at cach
rolling operation,.and the reduction in cross
section will be effected alternately on one
stand and then on the other.

2. In a rolling mill for rolling sections
having a web and four flanges, two stands

of rolTs each of which contamns vertical and

horizontal rolls the axes of all of which rolls
are in the same plane, the rolls of one set
being provided with working ¢ nrfaces adapt-
ed to operate on the web and on the faces
of the flanges and on the edges of the two
flanges on one side of the web only, and the
rolls of the other set being provided with

106

110

15

120 -

working surfaces adapted fo also operate on .-

the web and on the faces of the flanges and
on the edges only of the two flanges on the
opposite <ide of the web from those cperated
upon by the first set of rolls.

3. In a rolling mill of the character indi-
cated, the combination of vertical and hori-
zottal rolls having their axes in the same
plane, one of. the said horizontal rolls he-
ing fitted with flange edge rolling coliars,

125 .

130
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. cal rolls, and two horizontal rolls cobperat-

10

15

20°

-25

" verticall

the said vertical rolls having one end. closely”

adjacent to the surface of said flange edge
rolling collars, means whereby the vertical

- rolls may be moved up and down with the

flange reducing collars, and ‘to substantially
the -eame extent, means for adjusting’ the
vertical rolls laterally at each passage of the
bar, and a single operating mechanism by
which the adjustments of the vertical and
horizont:J rolls arve effected simultancously.

4. In a mill of the character indicated, a
stand of rolls having vertical and horizoutal
rolls, said horizontal rolls being adjustable
relatively to .each other, flange
edge rolling collars on said horizontal rolls,
each of said flange edge rolling collars hav-
ing closely adjacent thereto the end of one
‘of the vertical roils, said vertical rolls being
adjustable vertically, and to substantiaily
the same extent at each-adjustment as'is the
flange edge rolling collar against which one
of its ends is adjacent; means for adjusting
“the vertical rolls laterally for each passage
of the bar, and a single operating mechanism
by which the adjustments of the vertical and
horizontal rolls are effected simfltaneously.

5. In a mill of the character described, 2

" stand of vertical and horizontal rolls having
* their axes in the same plane, one of said
: P 3

- 30

35
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horizontal rolls having flange édge rolling

“collars, one end of said vertical rolls bemg

provided with a beveled portion of less di-
ameter than said vertical roll for the pur-
pose of facilitating the formation of a fin,
if any is made, with a wide base, the beveled
ends of the vertical roils being positioned
closely -adjacent to said flange edge rolling
collars. .

6. In a rolling mill for rolling channeled
sections, etc., the combination of two verti-

ing therewith, flange edge rolling collars on
said horizonta! rolls, said “ertical rolls be-
ing cut away at their ends adjacent to satd
collars, thereby producing a free space into

which metal may flow.

7. In a mill of the character. indicated,

. _two horizontal rolls, and two vertical rolls

50

55

60

cobperating therewith, one end of each of
said vertical rolls bemng of less diameter
than the body thereof. i

& In a mill of the character described,
two stunds of verticai snd horizontal rolls
each stand having the axes of its four rolls
in the same plane, the top horizontal roli in
one stand having flange edge rolling collars,
and the bottoin horizontal roll in the other
stand having flange edge rolling collars, all
the said flange edge rolling collars of both
stands having closely adjacent thereto the
beveled end of & vertical roll said beveled

‘end being of less diameter than the body

L1]

thereof for the purpose of gradually freeing
said end from the maximum compressive
force resisted by the main body of said ver-

- 968,465

tical roll when operaﬁng upon the piece be-
ing rolled. , ‘ :
9. The riethod of rolling flanged shapes,

such as I-beams, girders or H-bars on uai- -

versal mifls having horizontal and vertical
rolls with their axes in the same plane,;
which consists in rolling the piece, at ever,
passage of the bar, on both sides of the we

70 -

and flanges thereof, but operating at one

pass upon only the upwardly projecting
flange edges and simultaneously allowing
the downwardly projecting flange edges un-

restricted spread, and then reversing the

gaid operations on the vespective -flange
edges of the bar at the nexi passage of the
piece through the mill. : '

5

80

10. The method of rolling Hanged shapes, -

such as I-beams, girders or H-bars, which
consists in rolling the piece, at every pas-
sage of the bar, on both sides of the web and
flunges but operating at one puss on a part
only of the flange edges of the piece being
rolled and siulianeously atlowing the cther

flange edges unrestricted spread and then

reversing this operation on the next passage

90

of the bar so as to operate on the edges not -

operated upon during the previous passage.

11. The method of rolling flanged shapes,
such as I-beams, girders or H-bars, on uni-
versal rolling mills of that type wherein the
axes of all the rolls are in the same plane,
which consists in rolling the piece, at every
passage of the bar, on both sides of the web
and flanges but operaling at one pass on a
part only of the flange edges of the plece
being: rolled and simulianeousty allowing
the other flange edges unrestricted spread
aud then reversing this operation on the
nexi passage of the bur so as to operate on
thie edges not operated upon during the pre-
vious passuge. ;

12. The method of volling Hauged shapes
such as I-beams, girders or H-bars, on uni-
versal mills having two staids of rells each
stand having horizoutal and vertical rolls
with their axes in the.same plane, which
consists in rolling the plece at every work-
ing passage of the bar on both sides of the
web and tlanges thereof but operating on
first stand in one direction upon two flange
edges only and simultaneously allowing the
other two flange edges unrestricted spread,
then veyersing the said operations of rolling

by passing the piece through the sccond

stand of rolls in the opposite direction,
thereby operating upom\ the two edges of
those flanges that were in the former case
allowed unrestricted spread and simultane-
ously allowing the other flange edges unre-
stricted spread. .

13. In a roliing mill, a stand of rolls hav-
ing vertical snd horizontal rolls which have
their axes in .the same plane, means for
changing the vertical distance between the
horizontal rolls after each passage of the

100
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" bar, one of said horizontal rolls being Pro-
vided with two flange edge rolling eollars
closely adjacent to the rolling surface o
each of which is the end of one vertical roll,

. 5 the said vertical rolls being so mounted as
to be held in such position during the opera-
tion of rolling un(f. being capable of adjust- |
ment horizontally after each passage of the
bar, and a- single operating mechanism by

L e

868,463

-horizontal rolls are effected

which the adjustments of the vertical &nd 10
simultaneously..
In testimony whereof I have signed ‘my
name to. this specification in the presence of
two subseribing witnesses, -
S CHARLES M. GREY.
Witnesses: ' FERE

- Jas. H, CrirmiN,
© H. T. BranHARD.




