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UNTTED STATES

PateEnT OFFICE.

HENRY GREY, OF NEW YORK, N. Y., ASSIGNOR TO THE AMERICAN
UNIVERSAL MILL COMPANY, OF SAME PLACE.

ROLLING-MILL.

SPECIFICATION forming part of Letters Patent No. 635,382, dated October 24, 1 899.
Application filed January 14, 1899, Serial No. 702,165, (No model.)

To all whom it may.concern:
Be it known that I, HENRY GREY, residing

in the city of New York, county of New York,'

and State of New York, haveinvented certain
new and useful Improvements in Rolling-
Mills; and I do hereby declare the following

tobe a full, clear, and exact description of the

invention, such as will enable others skilled
in the art to which it pertains to make and use
the same. ‘

This invention relates to improvements in
mills or apparatus for rolling metallic beams,
girders, columns, and structural work gener-
ally. '

The primary object of this invention is to
obviate the necessity of employing different
roll-collars or rolls in rolling different widths
of flanges, and thereby avoid the labor and
loss of time whenever a change in the width
of flanges for any given weight of beam or
work is desired, and to obviate the necessity
of turning the blank or work during the proec-
ess of manufacture, and thereby prevent loss
of heat during the process.

With this object in view, and to the end of
providing novel and meritorious means for
preventing upward displacement of the work,
and realizing other advantages hereinafter
appearing, the invention consists in certain
features of construction and combinations of
parts hereinafter described, and pointed out
in the claims.

In the accompanying drawings, Figure I is
a top plan illustrating the roll system em-
ployed in operating upon the sides of the
flanges and web of the work and another
novel and meritorious roll system employed
in operating upon the edges of the flanges.
Portions are broken away in this figure to re-
duce the size of the drawing and to more
clearly show the construction. Fig. II is a
side elevation relative to Fig.I, partlyin sec-
tion. Fig. III is an elevation, mostly in sec-
tion, on line IIT III, Fig. I, illustrating por-
tions of roll systein B, and particularly the
operative connection between the rolls D and
the roll B'. Fig. IV is a vertical section on
line I'V 1V, Fig. I, looking in the direction of
thearrow. Fig. Visa vertical section on line
V V, Fig. 1, looking in the direction of the
arrow. Fig. VIisan elevation, partly in sec-

tion, of a vertically-shiftable top gunide and
mechanism employed in controlling the said
guide. Fig. VIIis an elevation in section on
line VII VII, Fig. VI, looking in the direction
of the arrow. :

Referring to the drawings, A designates a
roll system for rolling the edges of the heads
or flanges of the column, beam, or girder, that
is hereinafter termed ‘‘blank,” ‘‘section,”
“work,” or ‘“product,” and B represents a
roll system for rolling opposite sides of the
flanges or heads and the web of the work.

6o

The two roll systems B and A'are arranged in -

line, and the rolling or operating surfaces of
the rolls of the twosystems of rolls are driven
positively and in the direction required to
feed in opposite directions alternately. The
blank is in a suitably-heated condition pre-
paratory to its introduction into the mill, and
the work is fed through the mill with its web
arranged horizontally.

The roll system B (see Figs. I, IT, and 1II)
comprises a top horizontal roll B’, a bottom
horizontal roll B% and two vertical siderolls D
and D,arranged atopposite ends,respectively,
of the said horizontal rolls. Roll B'is ar-
ranged horizontally and transversely of the
work’s path in position to operate upon the
upper side of the web of the work and upon
the inner sides of the work’s flangeés or heads
above the web. Roll B? is arranged below
and transversely of the work’s path in posi-
tion to operate upon the lower side of -the
work’s web and upon the inner sides of the
work’s heads or flanges below the web. The
two upright rolls D and D are arranged at op-
posite sides, respectively, of the work’s path,
in position to operate upon the outer side of
the adjacent flange or head of the work. The
work C is shown in position in Figs. II, III,
IV, and V.

The roll system A comprises a pair of rolls

1 and 1" and another pair of rolls 2 and 2.

The two pairs of rolls are arranged side by
side and a short distance apart, and the pair
of rolls 2 and 2' is arranged between the pair
of rolls 1’ and 1 and the pair of web-reducing
rolls B’ B® of roll system B. Rolls 1’ and 1
are arranged at the top and bottom, respec-
tively, of the work’s path. The roll 1 is ar-
ranged in position to operate upon the down-
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wardly-presented edges of the work, and the
roll 1" is arranged to afford bearing or resist-
ance for preventing upward displacement of
the work during the operation of the roll 1.
Rolls 2'and 2" are arranged at the top and
bottom, respectively, of the work’s path. Roll
2'is arranged in position to operate upon the
upwardly - presented edges of the work’s
The roll 2' is arranged to
afford bearing or resistance for preventing
downward displacement of the work during
the operation of the roll 2.

Feed-tables (not shown) of any approved
construction are provided atopposite endsof
the work’s path through the mill, and any
suitable intervening supports: for the work,
in addition to:the support afforded by the
aforesaid rolls, may be provided. The work
is passed .in opposite directions alternately,
as already indicated.

The mechanism or apparatus preferably
employed for positively driving the aforesaid
rolls comprises the following: An engine-
shaft 4 is operatively provided with a gear 5,
that is operatively connected in anysuitable
manner with the trunnion of the bottom web-
reducing roll B? and the said gear meshes
with a diametrically-corresponding’ gear 6,
that is operatively connected in any approved
manner with the adjacent trunnion of the top
web-reducing roll. . Hence thetwo web-reduc-
ing rolls are driven at the same speed and in
opposite directions, respectively. The en-
gine-shaft is operatively provided also with
a bevel-gear 7, that meshes with a bevel-gear
8, operatively mounted upon a suitably-sup-
ported shaft 9, that is arranged horizontally
and at right angles to the engine-shaft, and
operatively provided also with bevel-gears
10 and 11. Gear 10 meshes with a bevel-gear
12, operatively mounted upon a sunitably-sup-
ported shaft 13, that is arranged horizontally
and parallel with the engine-shaft, and is
operatively connected in any manner with a
trunnion of roll 2', and the adjacent trunnion
of roll 2 is operatively connected in any ap-
proved manner with the gear 15, that meshes
with a gear 14, operatively mounted upon the
shaft 13. The gear 11 meshes with the bevel-
gear 16, operatively mounted upon the suit-
ably-supported shaft 17, that isarranged hori-
zontally and parallel with the shafts 13 and
4 and operatively connected in any suitable
manner with a trunnion of roll 1, and the ad-
Jacent trunnion of roll 1’ is operatively con-
nected in any approved manner with the gear
19, that meshes with the gear 18, operatively
mounted upontheshaft17. The arrangement
of the parts that establish operative connec-
tion between the said rolls and the engine-
shaft is such that all of the said pairs of rolls
shall be driven ir the direction required to
feed the workin the one direction orthe other,
according as the engine-shaft is driven in the
oneortheotherdirection. Itwill be observed,
therefore, that the two web-reducing rolls B’
and B? are driven in opposite directions, re-

spectively, as already indicated;: that the up-
per web-reducing roll :and the lower web-re-
ducing roll are driven in the same direction as
the upper rolls and lower rolls, respectively,
of the roll system A; that the work can be fed
from and between the rolls of the pairs of
rolls of the roll system A to and between the
rolls of roll system B, or viee versa, accord-
ing as the engine-shaft is rotated in the one
direction or the other, and preferably the
relative arrangement of the two roll systems
and therelative arrangement of the two pairs
of rolls of the flange-edge-rolling rolls are
such as' will enable the work, in the latter’s
passage through the mill, to be operated upon
by another, pair of rolls before it has'left an
operating pair of rolls.

The lower web-reducing roll B? is suitably
supported from the two:housings G G, that
are arranged a suitable distance apart at op-
posite sides; respectively, of the work’s path.
It is obvious that for work of the character
indicated one or both of the web-reducing
rolls must be adjustable vertically, and the
upright side rolls D and D must be adjust-
able apart, and in the case illustrated the top
roll B'is shiftable vertically. It is obvious
also- that the rolls at the commencement of
the operation of the mill are set as required
for the first pass of the heated blank.

Before further reference to the adjustirent
of the rolls B', D, and D, I would remark that
live surfaces should be present to all sides of
the work, and consequently all of said rolls,
and the bottom roll B3*should be rotated posi-
tively. A suitable operative connection be-
tween each of the upright rolls D and D and
the adjacent trunnion of the apper horizon-
tal roll B’ comprises, preferably, a horizontal
friction-disk d, (see Fig. II1,) operatively con-
nected with the respective upright rollin any
approved manner, and preferably by the en-
gagementof lugs d? formed upon and depend-
ing from the disks d into recesses D?, formed
in the roll, and friction-disks d are friction-
ally engaged by friction-collars B2 formed
upon or operatively connected with the trun-
nions of the roll B’. The vertical adjusta-
bility of disks d accommodates the mainte-
nance of frictional engagement between the
said disks and the friction-collars B3 The
arrangementof the frictionally-engaging sur-
faces of members d and B?is such that a de-
sirable adequacyin the contactis maintained
between the said frietion members during the
adjustment of the vertical side rolls toward
and from the horizontal rolls and during the
adjustment of the top web-reducing roll to-
ward and from the lower web-reducing roll.
The means acling to elevate each friction-
disk d and maintain frictional engagement
between the disk and the engaging friction-
collar B3® comprises, preferably, a piston E,
that is secured to the disk in any approved
manner. The piston extends downwardly
into the chamber f, formed in a suitably-sup-
ported slide II, that carries the side roll D,
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that is operatively connected with the said
disk. The chamber f is provided with an in-
let ', at which fluid under pressure is intro-
duced to the lower end of the piston. This
fluid acts to forece the piston upwardly, and
thereby causes the disk d to be held in fric-
tional contact with the engaging friction-col-
lars B? and can, if desired, assist in support-
ing the top roll B'. As already indicated,
each side roll D is carried by a slide H. The
slides H H are movable toward and from each
other, and consequently the tworolls D D are

-adjustable toward and from each other. The
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mechanism for shifting the rolls D D toward
and from each other and the means employed
in maintaining operative connection between
the rolls D D and the roll B’ form no part of
the present invention, and further illustra-
tion thereof and reference thereto in this ap-
plication is not considered necessary.

The upright screws L L (see Fig. III) en-
gage correspondingly-threaded nuts L? fixed
or formed in the tops of housings G G. - Sad-
dles [ are interposed between the lower ends
of said screws and the trunnions of the said
roll. The trunnions of the top roll have bear-
ing in boxes I, that rest upon vertically-mov-
able frames or structures [?, engaged and held
in the desired adjustment by the pistons ° of
hydraulic cylinders I*, and thereby support-
ing the roll at the desired elevation controlled
by the screws L.

The mechanism employed for rotating
serews Lisshown to be as follows: Upon the
upper ends or portions of screws L (see Figs.
I and III) are operatively mounted corre-
sponding worm - wheels I/, that mesh with
corresponding worms M/, formed upon a suit-
ably-supported and suitably-driven horizon-
tally-arranged shaft M. - The operative con-
nection between each wheel I/ and the screw
is formed by the upper angular portion of the
screw extending easily through a correspond-
ingly-angular axial bore formed in the wheel,
s0 as to accommodate an endwise movement
of the screw L independently of the wheel
withoutinterrupting operative connection be-
tween the wheel and the screw. The two
rolls of each pair of rolls 1 1’ and 2 2’ of .roll
system A are of course arranged in the same
vertical plane. The upper roll of each of the
said pairs of rolls is adjustable vertically and
has its trunnions resting in boxes A* mov-
able up and down in upright housings A% A5,
that are arranged at opposite sides, respec-
tively, of the work’s path. Boxes A* rest
upon and are consequently supported from
vertically-movable frames or structures AS,
engaged and held at the desired elevation by
the pistons A7 of hydraulic eylinders AS, and
thereby supporting the roll at the desired ele-
vation controlled by suitably-operated screws.
Saddles or blocks A’ rest upon the trunnions
of the roll above half-boxes A% and the said
screws engage correspondingly-threaded nuts
fixed or formed in the tops of the housings
and have their lower extremities engaging

the upper surfaces of saddles A%. Thelower
roll 2’ of the pair of rolls 2 and 2' is suitably
supported from the two housings of the said
pair of rolls. The lower roll 1 of the pair of
rolls 1 1’ is adjustable vertically and has its
trunnions resting in boxes A', that are mov-
able up and down in the upright housings of
the said rolls, and each of the said boxes rests
upon and is consequently supported from a
vertical or.upright screw 40, (see Figs. IT and
V,) that extends through and engages a sta-
tionary nut A, It will be observed, there-
fore, that the upper roll of the pair of rolls 2
and 2’ and both rolls of the pair of rolls 1 and
and 1'are shiftable vertically for the purpose
hereinafter made apparent.

The screws 20, that are instrumental in
vertically adjusting the upper roll of the pair
of rolls 1 and 1, are, when they are simulta-
neously rotated or turned, operated uni-
formly, and the screw-turning mechanism for
the said screws comprises, preferably, two
corresponding worm-wheels 21 21, operatively
mounted on the different screws, respectively,
above the housings and meshing with corre-

‘sponding worms 22, that are formed upon a

horizontally-arranged shaft 23, suitably sup-
ported above and from the housings.

The screws 30, that are instrumental in ver-
tically adjusting the upper roll of the pairof
rolls 2 and 2/, are, when they are simultane-
ously rotated or turned, operated uniformly,
and the screw-turning mechanism for the said
screw comprises, preferably, two correspond-
ing worm-wheels 31 81, operatively mounted
on the different screws, respéctively, above
the housings and meshing with correspond-
ing worms 32, that are formed upon.a hori-
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above and from the housings.

Thescrews 40, that are instrumental in ver-

tically adjusting the lower roll of the pair of
rolls 1 and 1’, are, when they are simultane-
ously rotated or turned, operated uniformly,
and the screw-turning mechanism for the said
serews comprises, preferably,two correspond-
ing worm-wheels 41 41, operatively mounted
on the different screws, respectively, and
meshing with corresponding worins42,formed
upon a horizontally-arranged shaft 43, that is
supported in any approved manner.

The operative connection between screws
20, 30, and 40 and the connected worm-wheels
is exactly like the operative connection be-
tween screws L and worm-wheels L', so that
each of the said serews 20, 30, and 40 is shift-
able endwise independently of the connected
worm-wheel without interrupting operative
connection between the wheel and the serew.

The'shaft 43 is operatively provided (see
TFigs. T and II) with a bevel-gear 44, that
meshes with a bevel-gear 45, operatively
mounted upon asuitably-supported shaft 46,
that is arranged horizontally and at right an-
gles to the shaft 43. Shaft 46-is operatively
provided with another bevel-gear 47, that
meshes with a bevel-gear 48, operatively
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mounted upon thelowerend of a vertical shaft
49, that is arranged at one end of the pair of
rolls 2 and 2/, that is operatively provided at
its upperend with a bevel-gear 50,that meshes
with a bevel-gear 51, operatively mounted
upon the worm-shaft 33, that is instrumental,
as already indicated, in the operation of the
screws employed for shifting theroll 2. The
serews 20, 30, and 40 have the same pitch, and
the gears of the operative connection between
the worm-shafts 45 and 33 correspond diamet-
rically, and the worms and the worm-wheels
of the mechanism for driving the screws 30
correspond, respectively, with the worms and
worm-wheels of the mechanisin employed in
therotation of the screws40,and consequently
all of the serews are capable of being simul-
taneously shifted at the same speed, so that
the rolls 1 and 2 are shiftable simultaneously
and at the same speed, and the arrangement
of the screws and the parts of the mechanism
employed in transmitting motion tothe serews
is such that the rolls 1and 2 are, when moved
simultaneously by the screws, shifted in op-
posite directions, respectively.

A cluteh 52, (see Tig. I1,) of any approved
construction, is interposed in the line of the
shaft 49 and is adapted to interrupt and es-
tablish continnity in the said shaft, so that
the rolls 1 and 2 ean be shifted not only to-
gether, but independently of each other.

The worm-shaft 33 (see Fig. I) is opera-
tively provided with a bevel-gear 29, that is
in mesh with a bevel-gear 28, operatively
mounted upon a shaft 27 suitably supported
at the top of {he roll system A and arranged
horizontally and at right angles to the worm-
shafts 33 and 23. The said shaft 27 is opera-
tively provided also with a bevel-gear 25, that
meshes with a Dbevel - gear 24, operatively
mounted upon the worm-shaft 23. All of the
gears of the operative connection between the
two worm-shafts 33 and 23 correspond dia-
metrically, and the worms and worm-wheels
that are instrumental in shifting the roll 1’
correspond with the worms and worm-wheels,
respectively, of the mechanism employed in
shifting the roll 2, so that the said rolls 1’
and 2 are capable of being shifted simulta-
neously and at an equal speed.

A cluteh 26, capable of establishing and in-
terrupting continuity in the shaft 27, is inter-
posed in the line of the said shaft, and con-
sequently the roll 1’ ean not only be shifted
simultaneously with, but also independently
of, the roll 2.

The bevel-gear 29 of the worm-shaft 33
meshes also with a diametrically-correspond-
ing bevel-gear 35 that is operatively mounted
upon the suitably-supported shaft 36, éxtend-
ing from over the roll system A to and over
the roll system B into suitable proximity to
the worm-shaft M of the last-mentioned roll
system and operatively provided with an-
other bevel-gear 37, that meshes with a bevel-
gear 38, which in the case illustrated has
twice the diametrical size of gear 37 and is

operatively mounted upon the worm-shaft
M. Itis obvious, therefore, that the shaft 36
and connected mechanism,upon the transmis-
sion of motion to the said mechanism by the
latter’s operative connection with the worm-
shaft M, are actuated twice as rapidly as the
said worm-shaft, and one or more or all of
the shiftable rolls 1, 1, and 2 are capable of
being shifted simultaneously with and twice
as rapidly as the upper web-reducing roll if
the worm-wheels and pitch of the worms of
the mechanism instrumental in shifting the
said web-reducing roll correspond, as they do
in the case illustrated, with the worm-wheels
and piteh of the worms, respectively, of the
roll system A.

A suitably-operated clutch 39 of any ap-
proved type for establishing and interrupting
continuity in the shaft 36 is interposed in the
line of the said shaft, and consequently the
shiftable rolls of the roll system A can be
shifted simultaneously with or independently
of the shifting of the top roll I3 of the roll
system B.

The worm-shaft M isintergeared at any con-
venient point, as at m?, with the shaft m’ of
an electric motor m. The worm-shaft 33 is
intergeared at any convenient place, as at n?,
with the shaft ' of an electric motor n.

Dy the construction hereinbefore deseribed
it is obvious that any one of the shiftable
rolls can be shifted simultaneously with or
independently of any of the other shiftable
rolls.

Those portions of the resisting or bearing-
affording rolls 1’ and 2’ that are adjacent to
the roll proper of the said rolls are suffi-
ciently smaller diametrically than the flange-
edge-rolling rolls 1 and 2 to avoid contact or
interference with the work.

The operation of the mill illustrated is as
follows: The rolls of the roll system I are
set as required to readily receive the blank
or section that is. to be rolled and that is trans-
ferred to the said roll system directly from
a blooming-mill or heating-furnace (not
shown) and enters the said roll system after
passing through the roll system A. Thelat-
ter’s shiftable rolls are at this time so placed
that the centers of the top rolls 1'and 2 of the
roll system A are as much higher than the
center of the top web-reducing roll B’ of
roll system I3 as the web of the blanlk or sec-
tion that is to be rolled by the mill is thicker
before entering the roll system B than it is
after its first pass through the said roll sys-
tem I. Ience the piece under manipulation
goes through the roll system A upon its first
pass without being affected by the rolls of the
said roll system A. The mill is designed
in the case illustrated to reduce the web in
its roll system I3 exactly as much in the sec-
ond pass, fourth pass, sixth pass, eighth pass,
and tenth pass (if so many passes are needed)
as the web is reduced in the first, third, fifth,
seventh, ninth, and eleventh passes. After

the section or blank has made its lirst pass
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through the roll system B upon the section’s
passage to the latter from roll system A
the electric motor m is rendered operative,
and the shiftable web-reducing roll B’ and
the rolls D D employed in working upon the
outersides of theflanges areshifted inwardly
far enough for the next or second pass.
Clutches 39 and 26 are rendered operative
simultaneously with the said motor, so that
the rolls 1’ and 2 of roll system A are shifted
simultaneously with the shifting of the roll
B'of roll system B and into position required
for the second passof the work. 'While motor
m and clutches 39 and 26 are operative mo-
tor n and cluteh 52 are kept inoperative. As
already indicated, the shiftable rolls of roll
system A are shifted twice as rapidly as
the shifting of the roll B’ of roll system B,
and consequently the shiftable rolls 1’ and
2 during their adjustment simultaneously
with the roll B” are shifted as much by one
operation of their shifting mechanism as the
said roll B' is shifted by two operations
of its shifting mechanism, and therefore
if the centers of rolls 2 and 1’ are as much
higher than the center of roll B’ as one-half
of the distance that the said rolls 1’ and 2 are
shifted during one operation of their shifting
mechanism, as is the fact in the case illus-
trated, it will be observed that upon the first
operation of the shifting mechanism of the
said rolls 1’ and 2 preparatory to the second
pass of the work the centers of the said rolls 1’
and 2 and the center of the said shiftable
web-reducing roll B’ will be on the same

~level. §{ When the roll B’ has been lowered, as

required for the second pass, and when the
rolls1"and 2 have been lowered so as to bring
their centers as low as the genter of roll B’,
motor m and clutches 39 and 26 are rendered
inoperative. Eleetric connectionsand appli-
ances whereby motor m and clutches 39 and
26 can be simultaneously operated are so well
known that illustration thereof in this ap-
plication isnot considered necessary. When
the shiftable rolls of roll system B have been
set to reduce the thickness of the web and
flanges to the degree required for the second
pass and when motor m and clutches 39 and
26 have been rendered inoperative, the motor
n and the clutch 52 are rendered operative,
so that roll 1'is shifted toward the opposing
bearing-affording roll 1’, and simultaneously
roll 2 is again shifted toward the opposing
bearing-affording roll 2’, and both rolls 1 and
2 are by the mechanism illustrated shifted at
the same speed. Rolls 1 and 2 are now ready
for the second pass, and motor n and clutch
52 are again rendered inoperative. The dis-
tance that the roll 2 is lowered determines
the amount that the width of the flanges of
the work or section is reduced, and this
amount will eqnal the distance that the roll
1 is raised plus the distance that the roll 1'is
lowered. Now the section or piece under
manipulation is passed through roll -sys-
tems A and B. The thickness of the web is

reduced to the amount of space between rolls
B’ and B* The thickness of the flanges is
reduced to the amount of space between the
side rolls D D and the ends of rolls B' and B2
The width of flanges above the web is deter-
mined by the distance between rolls 2 and 2'.
The width of flanges below the web is de-
termined by the distance between rolls 1’
and 1.
same level. The roll 1' is on the same level
with the roll B’ whenever roll system A is
working on the edges of the flanges. As al-
ready indicated, the said roll system A oper-
ates only in the case illustrated on the sec-
ond, fourth, sixth, eighth, and tenth passes,
if "so many passes are needed, whereas roll
system B operates upon every pass. Before
the section that is being operated on is passed
through the roll system B the third time mo-
tormis again rendered operative; buton this,
as on the fifth, seventh, ninth, and eleventh
passes, the clutches 39 and 26 are inoperative,
and hence no work is done by roll system A
during the said passes. The section or piece
is then passed through the third time and in
this pass is operated upon by roll system B

‘only. Before making thefourth passclutches

39 and 26 are again rendered operative, so
that preparatory to the fourth pass the roll
B’ is lowered as much as it was lowered be-
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fore the third pass,and rolls 1’and 2 arelow-

ered a distance equal to the descent of the
roll B’ during both third and fourth passes.
Then motor m and clutches 39 and 26 are
again rendered inoperative, and motor n and
clutches 52 are rendered operative, and roll 2
and roll 1 are shifted simultaneously and cor-
réspondingly toward the opposite bearing-
affording roll. Next motor 7 and clutch 52
are again rendered inoperative, and the sec-
tion or piece is passed through the mill for
the fourth time and is reduced in thicknéss
of web and flanges by roll system B and in
width of flanges by roll system A, and this
operation is repeated on the sixth, eighth,
and tenth passes.

It must be obvious that by the mill illus-
trated flanges may be reduced to any width
at will by the action of motor », which, low-
ering the toproll 2 and at the same time rais-
ing bottom roll 1, narrows the flanges above
the web by and between rolls 2 and 2’ and
narrows the flanges below the web by and be-
tween rolls 1 and 1'. It is evident also, as
already indicated, that before the second,
fourth, sixth, eighth, and tenth passes (the
passes during which work is done upon the
edges of the flanges) roll 1’ is level with roll
B’, roll 2' is level with roll B? and roll 2 is
always the same distance from roll 2’ that roll
1is from roll 1.

Now while a very desirable arrangement
and combination of parts is described in this
application it should be understood that and
withoutdeparting from the spirit and scope of
the invention the opérative connection shown

between the two roll systemsand ecomprising
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gears 37 and 38 might be omitted and the roll-
shifting screws of roll system A might be
worked independently of the roll-shifting
serews of roll system B and independently of
each other, and instead of reducing exactly
as much in every other pass the reduction
might beat the willof the operator,who would
decide how much the reduction should be in
any pass. The primary object of the inven-
tion, as already indicated, is to avoid the ne-
cessity of changing roll-collars or rollsin the
flange-edge-rolling rollsystem for making dif-
terent widths of flanges and to avoid the ne-
cessity of overturning the work. Of course
the coupling together of the two roll systems
in a manner substantially asindicated in this
application is a matter of convenience, but
not of primary importance, although at {imes
very desirable.

Bottom guides (not shown) for preventing
downward displacement of the work during
the mill’s operation and side guides (not
shown) for preventing lateral displacement
of the work should be provided, but such
guides form no part of the present invention
and are therefore not illustrated in this ap-
plication.

The top guide T for preventing upward dis-
placement of the work as the latter passes
from roll system B to rolls 2 and 2’ of roll sys-
tem A is provided and is shiftable simultane-
ously and in unison with the roll B'. A top
guide 80 for preventing upward displacement

of the work as the latter passes from rolls 2

and 2' to rolls1'and 1is provided gnd is shift-
able simultaneously and in unison with the
roll 2. Theobjectof atop guide in the places
indicated isnecessary ordesirable for thesue-
cessfal operation of a mill of the character
indicated, and the guide should be shifted si-
multaneously with the respective top roll and
to the same extent and in the same direction
astheroll. Top guide T is therefore elevated
and lowered simultaneously and in harmony
with the elevation and lowering of the roll B/,
and the arrangement of the guide relative to
the roll is such that the lower surface of the
guide is approximately flush with the roll’s
lower extremity. The guide T is arranged,
furthermore, centrally between the two hous-
ings G G and above the path of the web of
the work and is supported in any approved
manner from a vertically-movable slide T3,
that extends between the two housings and
engages slideways 66, formed in and extend-
ing up and down the housings. Theslide in
the case illustrated. consists of two parallel
bars 60 and 61, that engage the slideways, and
blecks or pieces 62, interposed between and
suitably secured to the end portions of the
bars 60 and 61 and forming a space 63 be-
tween the said bars for accommodating the
location of collars and nuts 64 and G3, re-
spectively, that are mounted upon the lower
ends of the vertical screws 70, that are turn-
ably attached to the upper bar 60. Two
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serews 70 are provided at opposite end por-
tions, respectively, of the slide. Each screw
has an annular shoulder 71, resting upon
the upper side of the bar 60, and is re-
duced diametrically below the said shoulder
and extends downwardly loosely through the
said bar, and a nut (5 is mounted upon the
lower end of the screw below the said bar,
and a collar or washer 64 is interposed be-
tween the nut and the bar. Each screw 70
extends upwardly through and engagesa nut
67, formed upon or rigid with the adjacent
housing—that is, two nnts 67 and 67, that are
fixed to the different housings, respectively.
The screws extend a suitable distance above
the nuts, and each screw above the engaging
nut is operatively provided with a suitably-
supported worm-wheel 72, that meshes with
a worm 73, formed upon the shaft 74, thatis
arranged horizontally and extends between
and through the housings and has bearingin
boxes 68, secured to or formed upon the outer
sides of the housings. The operative connec-
tion between eachscrew 70 and the engaging
worm-wheel is such that the screw can move
endwise independently of the worm-wheel,
and in the case illustrated the upper portions
of the screws are angular and extend easily
through correspondingly-angular axial bores
in the said wheels. A sprocket-wheel 75 is
operatively mounted upon the shaft 74 be-
tween the two worms 73 and 73 and is oper-
atively connected by a chain 76 with a
sprocket-wheel 77, that is operatively mount-
ed upon the worm-shaft'M. The arrange-
ment of parts is such that by the operative
connection between the guide T'and the worm-
shaft M hereinbefore described the guide is
lowered or elevated, according as the roll B’
is lowered or elevated, by power transmitted
from the shaft M, and the guide and the roll
aresimultaneouslyshifted. Itisobviousthat
if, as in the case illustrated, the sprocket-
wheels 75 and 77 correspond in diameter and
the pitch of the screws 70 bears the same re-
lation to the number of teeth on the worm-
wheels 72 that the pitch of the screws L bears
relative to the number of teeth on the worm-
wheels L the guide T and roll BB’ are equally
shifted daring the operation of the shifting
mechanism.

A counterbalance for the guide’s portion
that extends between the slide T? and the roll
B’ is provided, and consists of a weight or
poise T, that is connected with the said por-
tion of the slide by a lever and links T? and
T, respectively, which lever is fulerumed to
the upper bar G0 of the slide and attached by
the said links to the counterbalanced portion
of the guide.

The manner of securing the guide T to the
slide T? comprises the provision at any suit-
able points longitudinally of bar 61 of the
slide of a pair of lugs 78 and 78, arranged at
opposite sides, respectively, of the said bar
and engaged on top by a plate 79, that ex-
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tends across and engages the upper side of
the bar and is bolted or otherwise secured to
the said lugs. .

Theguide 80 and its shifting mechanism are
substantially the same as the guide T and the

latter’s shifting mechanism, and suffice it to
fal 3 .

state, therefore, that the shifting mechanism
for the said guide 80 comprises two upright
screws 90 and 90, (see Figs. I and II,) turn-

ably connected to the guide and engaging

stationary nuts 87, operatively provided with

and movable endwise independently of worm-

wheels 92, that mesh with worms 93, formed
upon a suitably-supported shaft 94, that is
operatively connected at 96 with the worm-
shaft 33, and the arrangementof partsissuch
that the guide 80 and the roll 2 are shiftable
simultaneously and to the same extent and in
a corresponding direction.
however, thearrangementand width required

to cause it to extend over the flanges above,

the web, and hence is arranged at an eleva-
tion abovetheguide T, asshown in the dotted
lines, Fig. II.

‘What I claim is—

1. In a rolling-mill of the character indi-
cated, two flange-edge-rolling rolls arranged
to operate upon opposite flange edges, re-
spectively, screws and engaging nuts instru-
mental in shifting one of the said rolls; worm-
wheels operatively mounted upon the said
serews in such a manner that the screws can
move endwise independently of the wheels;
aworm-shaft having worms engaging the said
wheels; screws and engaging nuts instrumen-
talin shifting the other roll; worm-wheels op-
eratively mounted upon the last-mentioned
screws in such a manner-that the screws can
move endwise independently of the wheels;
a worm -shaft having worms engaging the
last-mentioned worm-wheels; a shaft opera-
tively connected with both of the said worm-
shafts, and a clutch arranged in the line of
the last-mentioned shaft, and adapted to es-
tablish and interrupt continuity in the shaft.

2. In a rolling-mill of the character indi-
cated, a flange-edge-rolling roll arranged to
operate upon the flange edges at one side of
the web and shiftable toward and from the
work; aroll arranged opposite the said flange-
rolling roll in position to afford bearing for
the work during the operation of the said
flange-edge-rolling roll; another flange-edge-
rolling roll arranged to operate upon the
flange edges at the other side of the weband
shiftable toward and from the work, and an-
other roll arranged opposite the last - men-
tioned flange-edge-rolling roll in position to
afford bearing for the work during the opera-
tion of the said flange-edge-rolling roll.

3. In a rolling-mill of the character indi-
cated, a flange-edge-rolling roll arranged to
operate upon the flange edges at one side of
the web and shiftable toward and from the
work; aroll arranged opposite the said flange-
edge-rolling roll in position to afford bearing
for the work during the operation of the said

The guide 80 has,

flange-edge-rolling roll; another flange-edge-
rolling roll arranged to operate upon the

flange edges at the other side of the weband

shiftable toward and from the work, and an-
other roll arranged opposite the last-men-
tioned flange-edge-rolling roll in position to
afford bearing for the work during the opera-

-tion of the said flange-edge-rolling roll, and

mechanism whereby both of the flange-edge-
rolling rolls are shiftable simultaneously in
opposite directions, respectively.

4. In a rolling-mill of the character indi-
cated, two flange-edge-rolling rolls arranged
to operate upon opposite flange edges, re-
spectively, and arranged a suitable distance
apart laterally of each other, and shiftable
toward and from the work’s path; a roll ar-
ranged opposite one of the said flange-edge-
rolling rolls; another roll arranged opposite
the other flange-edge-rolling roll, and mech-
anism whereby Doth of the flange-edge-roll-
ing rolls are shiftable simultaneously and
equally in opposite directions, respectively.

5. In a rolling-mill of the character indi-
cated, two vertically-shiftable flange-edge-
rolling rollsarranged, respectively, aboveand
below the work’s path in position to operate
upon the edges of the flanges of the work,
and arranged, furthermore, a distance apart

laterally of each other; a roll arranged oppo--

site one of the said flange-edge-rolling rolls
in position to afford bearing for the web of
the work, and another roll arranged opposite
the other flange-edge-rolling roll in position
to afford bearing for the work’s web.

6. In a rolling-mill of the character indi-
cated, two vertically-shiftable flange-edge-
rolling rolls arranged at the upper side and
lower side, respectively, of the work’s path
in position to operate upon the edges of the
flanges, and arranged, furthermore, a dis-
tance apart laterally of each other; a roll ar-
ranged below the top flange-edge-rolling roll
in position to afford bearing for the work dur-
ing the operation of the said flange-edge-roll-
ing roll, and a vertically-shiftable roll ar-
ranged above the bottom flange-edge-rolling
roll in position to afford bearing for the work
during the operation of the last-mentioned
flange-edge-rolling roll.

7. In a rolling-mill of the character indi-
cated, a vertically-shiftable top flange-edge-
rolling roll arranged at the upper side of the
work’s path; means acting to elevate the said
roll; mechanism for lowering the said roll
against the action of the roll-elevating means;
a roll arranged below the aforesaid flange-
edge-rolling roll in position to afford bearing
for the work during the operation of the said
flange-edge - rolling roll; another vertically-
shiftable flange-edge-rolling roll arranged at
the under side of the work’s path, mechanism
for elevating the last-mentioned flange-edge-
rollingroll,a vertically-shiftable rollarranged
above the last-mentioned flange-edge-rolling
roll in position to afford bearing for the work
during the operation of the said flange-edge-
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rolling roll; means acting to elevate the shift-
able bearing-forming roll, and mechanism for
lowering the last-mentioned voll against the
action of the roll-elevating means.

8. In a rolling-mill of the character indi-
cated, a vertically-shiftable top flange-edge-
rolling roll arranged at the upper side of the
work’s path; means acting to elevate the said
roll; mechanism for lowering the said roll
against the action of the roll-elevating means;
a roll arranged below the aforesaid flange-
edge-rolling roll in position to afford bearing
for the work during the operation of the said
flange-edge-rolling roll; another vertically-
shiftable flange-edge-rolling roll arranged at
the under side of the work’s path, mechanism
for elevating the last-mentioned flange-edge-
rolling roll,a vertically-shiftablerollarranged
above the last-mentioned flange-edge-rolling
roll in position to afford bearing for the work
during the operation of the said flange-edge-
rolling roll; means acting to elevate the shift-
able bearing-forming roll, and mechanism for
lowering the last-mentioned roll against the
action of the roll-elevating means, and means
for establishing and interrupting operative
connection between the aforesaid roll-lower-
ing mechanism.

9. In a rolling-mill of the character indi-
cated, a vertically-shiftable top flange-edge-
rolling roll arranged at the upper side of the
work’s path; means acting to elevate the said
roll; mechanism for lowering the said roll
againstthe action of theroll-elevating means;
a roll arranged below the aforesaid flange-
edge-rolling roll in position to afford bearing
for the work during the operation of the said
flange-edge-rolling roll; another vertically-
shiftable flange-edge-rolling roll arranged at
the under side of the work’s path, mechanism
for elevating the last-mentioned flange-edge-
rollingroll,a vertically-shiftablerollarranged
above the last-mentioned flange-edge-rolling
roll in position to afford bearing for the work
during the operation of the said flange-edge-
rolling roll; means acting to elevate the shift-
ablebearing-formingroll, mechanism for low-
ering the last-mentioned roll against the ac-
tion of the roll-elevating means, and means
for establishing and interrupting operative
connection between the mechanism for low-
ering the top flange-edge-rolling roll and the
mechanism instrumental in raising the hot-
tom flange-edge-rolling roll.

10. In a rolling-mill of the character indi-
cated, a vertically-shiftable top flange-edge-
rolling roll arranged at the upper side of the
work’s path; means acting to elevate the said
roll; mechanism for lowering the said roll
against the action of theroll-elevating means;
a roll arranged below the aforesaid flange-
edge-rolling roll in position to afford bearing
for the work during the operation of the said
flange-edge-rolling roll; another vertically-
shiftable flange-edge-rolling roll arranged at
the underside of the work’s path; mechanism
for elevating the last-mentioned flange-edge-

rolling roll; a vertically - shiftable roll ar-
ranged above thelast-mentioned flange-edge-
rolling roll in position to afford bearing for
the work during the operation of the said
flange-edge-rolling roll; means acting to ele-
vate theshiftable bearing-forming roll; mech-
anism for lowering the last-mentioned roll
against the action of the roll-elevating means,
a shaft operatively connected with theafore-
said roll-lowering mechanisms, a clutch for
interrupting and establishing continuity in
the said shaft; another shaft operatively con-
nected with the mechanism for lowering the
top flange-edge-rolling roll and with the afore-
said mechanism instrumental in raising the
bottom flange-edge-rolling roll, and a clutch
for interrupting and establishing continuity
in the last-mentioned shaft.

11. In a rolling-mill of the character indi-
cated, the combination with a roll system
comprising a vertically-shiftable top roll ar-
ranged to operate upon the upper side of the
web and adjacent inner flange sides, a bot-
tom roll arranged to operate upon the lower
side of the web and adjacent inner flange
sides, two laterally -shiftable side rolls ar-
ranged to operate upon the flanges’ outer
sides; of another roll system arranged in suit-
able proximity to the first-mentioned roll
system and comprising the following: a ver-
tically - shiftable top roll arranged to op-
erate upon the npwardly - presented flange
cdges, a bearing-forming bottom roll opposite
the said top flange-edge-rolling roll, a verti-
cally-shiftable bottom flange-edge-rolling roll,
arranged to operate upon the downwardly-
presented flange edges, and a vertically-shift-
able bearing-forming top roll arranged oppo-
site the last-mentioned flange-edge-rolling
roll, substantially as set forth.

12. In a rolling-mill of the character indi-
cated, the combination with a roll system
comprising a vertically-shiftable horizontal
roll and another horizontal roll arranged to
operate upon opposite sides, respectively, of
the web and upon the inner sides of the
flanges, and upright side rolls arranged to
operate upon the outer sides of the flanges;
of another roll system comprising the fol-
lowing: two vertically-shiftable flange-edge-
rollingrollsarranged asuitable distance apart
laterally of each other and at elevations cor-
responding, or approximately corresponding,
with the elevations of the different web-re-
dueing rolls, respectively; two bearing-form-
ing rolls arranged opposite the different
flange-edge-rolling rolls,respectively,and that
bearing-affording roll whose elevation, corre-
sponds, or approximately corresponds, with
the elevation of the aforesaid shiftable web-
reducing roll being shiftable vertically, and
mechanism or apparatus whereby is attain-
able the simultaneous shifting of the shift-
able bearing-formingroll and the flange-edge-
rolling roll whose elevation corresponds, or
approximately corresponds, with the eleva-
tion of the shiftable web-reducing roll and
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shiftable bearing-forming roll, substantially
as and for the purpose set forth.

13. In a rolling-mill of the character indi-
cated, the combination of a roll system com-
prising a vertically-shiftable horizontal roll
and another horizontal roll arranged to oper-
ate upon opposite sides, respectively, of the
web and upon the inner sides of the flanges,
and other rolls arranged to operate upon the
outersides of the flanges; another roll system
comprising two vertically-shiftable flange-
edge-rolling rolls arranged a suitable distance
apart laterally of each other and at elevations
corresponding, or approximately correspond-
ing, with the elevations of the different web-
reducing rolls, respectively, and two bearing-
forming rolls arranged opposite the different
flange-edge-rolling rolls, respectively, and the
bearing-forming roll whose elevation corre-
sponds, or approximately corresponds, with
the elevation of the shiftable web-reducing
roll being shiftable vertically, and mechanism
or apparatus whereby is attainable, first, the
simultaneous shifting of the shiftable web-
reducing roll, the shiftable bearing-forming
roll, and the flange-edge-rolling roll whose ele-
vation corresponds, or approximately corre-
sponds,with the elevation of the shiftablebear-
ing-formingroll, and, secondly,the simultane-
ous shifting of the flange-edge-rolling rolls in-
dependently of the shiftable web-reducing roll
and the shiftable bearing-forming roll, sub-
stantially as and for the purpose set forth.

14. In a rolling-mill of the character indi-
cated, the combination of a roll system com-
prising a vertieally-shiftable horizontal roll
and another horizontal roll arranged to oper-
ate upon opposite sides, respectively, of the
web and upon the inner sides of the flanges,
and other rolls arranged to operate upon the
outer sidesof the flanges; anotherroll system
comprising two vertically - shiftable flange-
edge-rollingrollsarranged a suitable distance
apart laterally of each other and at elevations
corresponding, or approximately correspond-
ing, with the elevations of the differentweb-
reducing rolls, respectively, and two bearing-
forming rolls arranged opposite the different
flange-edge-rolling rolls, respectively, and the
bearing-forming rolls whose elevations corre-
spond, or approximately correspond,with the
elevation of the shiftable web-redueing roll
being shiftable vertically, and mechanism or
apparatus whereby is attainable, first, the si-
multaneous shifting of the shiftable web-re-
ducingroll, theshiftable bearing-forming roll,
and the flange-edge-rolling roll whose eleva-
tion corresponds, or approximately corre-
sponds, with the elevation of the shiftable
bearing-forming roll, and the shifting of the
two last-mentioned rolls is correspondingly
faster than the shifting of the shiftable web-
redueing roll, and, secondly, the simultane-
ous shifting of the flange-edge-rolling rolls
independently of the shiftable bearing-form-
ing roll, substantially as and for the purpose
set forth.

15. In a rolling-mill of the character indi-
cated, the combination of a roll system com-
prising a vertically-shiftable horizontal roll
and another horizontal roll arranged to oper-
ate upon opposite sides, respectively, of the
web and upon the inner sides of the flanges,
and other rolls arranged to operate upon the
outersides of the flanges; another roll system
comprising two vertically - shiftable flange-
edge-rolling rolls arranged a suitable distance
apart and laterally of each other and at ele-
vations corresponding, or approximately cor-
responding, with the elevations of the differ-
ent web-redneing rolls, respectively, and two
bearing-forming rolls arranged opposite the
different flange -edge - rolling rolls, respec-
tively, and the bearing-forming rolls.whose
elevations correspond, or approximately cor-
respond, with the elevation of the aforesaid
shiftable web-reducing roll being shiftable
vertically, and mechanism or apparatus
whereby is attainable, first, the simultaneous
shifting of the shiftable web-reducing roll,
the shiftable bearing-forming roll, and the
flange-edge-rolling roll whose elevation cor-
responds, or approximately eorresponds, with
the elevation of the shiftable bearing-forming
roll, and the shifting of the two last-mentioned
rolls twice as rapidly as the shifting of the
shiftable web-reducingroll,and, secondly, the
simultaneous shifting of the flange-edge-roll-
ing rolls independently of the shiftable bear-
ing-forming roll, substantially as and for the
purpose set forth.

16. In a rolling-mill of the character indi-
cated, the combination of a roll system com-
prising a vertically-shiftable horizontal roll
and another horizontal roll arranged to oper-
ate upon opposite sides, respectively, of the
web and upon the inner sides of the flanges,
and other rolls arranged to operate upon the
outer sides of the flanges; another roll system
comprising two vertically-shiftable flange-

edge-rolling rolls arranged a suitable distance

apart laterally of each other and at elevations
corresponding, or approximately correspond-
ing, with the elevation of the different web-
reducing rolls, respectively, and two bearing-
forming rolls arranged opposite the different
flange-edge-rolling rolls, respectively, and the
bearing-forming roll whose elevation corre-
sponds, or approximately corresponds, with
the elevation of the shiftable web-reducing
roll being shiftable vertically; mechanism in-
strumental in shifting the shiftable web-re-
ducing roll and comprising a suitably-driven
shaft; mechanism instrumental in shifting
the flange-edge-rolling roll whose elevation
corresponds, or approximately corresponds,,
with the elevation of the shiftable web-re-
duecingroll and comprising ashaft operatively.
connected with the first-mentioned shaft and
provided with a clutch capable of establish-
ing and interrupting continuity in the clutch-
shaft; shifting mechanism instrumental in
shifting the shiftable bearing-forming roll
and comprising a shaft operatively connected
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with the shifting mechanism of the last-men-
tioned flange-edge-rolling roll and provided
with a clutch capable of forming a part of and
arranged to establish and interruptecontinuity
in the shaft; shifting mechanism instrumen-
tal in shifting the remaining flange-edge-roll-
ing roll and comprising a shaft operatively
connected with the shifting meehanism of the
other flange-edge-rolling roll and provided
with a cluteh arranged to interrupt and es-
tablish eontinuity in the shaft.

17. In a rolling-mill of the character indi-
cated, the combination of a roll system com-
prising a vertically-shiftable top rollarranged
to operate upon one side of the web and upon
the adjacent inner sides of the flanges, a bot-
tom roll arranged to operate upon the other
side of the web and adjacent inner sides of
the flanges, and two side rolls arranged to op-
erate upon the flanges’ outer sides; another
roll system comprising a vertically-shiffable
top flange-edge-rolling roll, a bearing-form-
ing roll arranged opposite the said flange-
edge-rolling roll, a vertically-shiftable bottom
flange-edge-rolling roll, and a vertically-shift-
able top bearing-affording roll opposite the
Iast-mentioned flange-edge-rolling roll, and
mechanism or apparatus whereby is attain-
able, first, the shifting of all of the top rolls
simultancously, and, secondly, the shifting
of the flange-edge-rolling rollssimultaneously
butindependently of the remainingrolls, sub-
stantially as and for the purpose set forth.

18. In a rolling-mill of the character indi-
cated, the combination of a roll system com-
prisinga vertically-shiftable top rollarranged
to operate upon one side of the web and upon
the adjacentinner sides of the flanges, a bot-
tom roll arranged to operate upon the other
side of the web and adjacent inner sides of
the flanges, and two side rolls arranged to op-
erate upon the flanges’ outer sides; another
roll system comprising a.vertically-shiftable
top flange-edge-rolling roll, a Learing-form-
ing roll arranged opposite the said flange-
edge-rolling roll, a vertically-shiftable bottom
flange-edge-rolling roll, a vertically-shiftable
top bearing-forming roll opposite the last-
mentioned flange-edge-rolling roll, and mech-
anism or apparatus whereby is attainable,
first, the shifting of all of the top rolls si-
multaneously and the shifting of the top
flange-edge-rolling roll and the top bearing-
affording roll twice as rapidly as the top web-
reducing roll, and, secondly, the shifting of
the flange-edge-rolling rolls simultaneously
and equally but independently of the remain-
ing rolls, substantially as and for the purpose
set forth. _

19. The combination with a shiftable re-
ducing-roll, a vertically-shiftable top guide,
and mechanism instrumental in shifting the
aforesaid roll and comprising a suitably-ro-
tated shaft; of such an exclusively mechan-
ical operative connection between the said
guide and the aforesaid shaft that the guide
is elevated or lowered according as the shaft
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is rotated in the one direction or the other
and is lowered when the shaft is rotated in
the direction required to shift the aforesaid
roll inwardly.

20. In a rolling-mill of the character indi-
cated, the combination with a shiftable re-
ducing-roll, a vertieally-shiftable top guide,
and mechanism instrumental in shifting the
roll and comprising a suitably-rotated shaft;
of serewsturnably attached to the guide, sta-
tionary nuts engaging the screws, worm-
wheels operatively connected with the shaft
in such a manner as to accommodate end-
wise movement of the screws independently
of the wheels, suitably-supported worms
meshing with the wheels and operatively con-
nected with the aforesaid shaft, and the ar-
rangement of parts being such that the guide
is shifted inwardly or outwardly according as
the roll is shifted inwardly or outwardly.

21, In a rolling-mill of the character indi-
cated, the combination with a vertically-
shiftable top reduecing-roll; two housings ar-
ranged at opposite ends, respectively, of the
said roll; means acting to hold the roll ele-
vated, and mechanism for lowering the roll
and comprising a suitably-rotated shaft; of
a top guide arranged to prevent upward dis-
placement of the work and shiftable verti-
cally; upright screws turnably attached to
the guide; nuts engaging the screws and
formed upon orrigid with the housings; worm-
wheels upon the screws; such an operative
connection between the wheelsand the serews
as will accommodate an endwise shifting of
the serews independently of the wheels with-
out interrupting the said operative connec-
tion; suitably-supported wormsengagingthe
said wheels and operatively connected with
the aforesaid shaft, and the arrangement of
the parts being such that the guide is shifted
simultaneously with the shifting of the roll

and in a corresponding direction upon the ro-.

tation of the aforesaid shaft.

22, In a rolling-mill of the character indi-
cated, the combination with two vertically-
shiftable flange-edge-rolling rolls arranged
a suitable distance apart laterally and at the
upper side and lower side, respectively, of
the work’s path; a bearing-forming roll be-
low the top flange-edge-rolling roll, and a ver-
tically-shiftable bearing-forming roll above
the lower flange-edge-rolling roll; of the
mechanism instrumental in shifting one of
the said shiftable rolls, a vertical top guide
arranged between the top bearing-forming
roll and the top flange-edge-rolling roll, and
mechanism instrumental in shifting the said
guide and operatively connected with the
aforesaid roll-shifting mechanism.

Signed by me at New York city, New York,
this 11th day of November, 1898,

HENRY GREY.

VWitnesses:
C. H. DORER,
FREDERICK TKAGLE.

70

75

8o

85

[9]¢]

95

100

105

IIC

115

120

125




