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- mill which is adapted for use in rolling
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To all whom it may qoncem_i S
Be it known that I, Hgnry Griy, a citizen

of the United States of AAmerica,#esiding at

f

New York, in.the county of New: York and f
State of New York, have invented certain
new and useful Improvements 1’ Rolling -~
declarefthe following to |

be a full, clear, and exact description of the

invention, such as will enable others skilled

in the art to which it pertains to make arnd
use the same. | o

, This invention relates to 'improv'em_entrs in
mills or apparatus for rolling

erally. - o
This invention pertains more especially to

flanged beams or bars and comprises, first,

20

23,

»

a pair of horizontal web-reducing rolls ar- .
ranged one above the other and in the same _.,:

vertical plane and next above and next below
the path of the blank to be operated upon,
and 1n position to operate upon the upper

side and lower side, respectively, of the web’

of the blank or work and upon the inner

- sides of the flanges or heads of the blank or

‘path of the blank and in

2

- c¢rate upon

e

‘adjacent

and prefer-

work, with one of the said rolls,

ably the top roll, adjustable verticallx to- |

)

ward and from the other rolls second, two

vertical or upright side rolls arranged next

to and at opposite sides, respectively, of the
position to op-

erate upon the entire outer sides of the heads

or flanges of the blank or work and carried
by slides or supports which are adjustable

toward or from each other so as to render
the said side rolls
another

pair of supplementary horizontal
rolls

arranged a suitable -distance laterally

of and from and parallel with the aforesaid

web-reducing rolls and in position to op-
the edges of the flanges or heads
of the blank or work in the passage of the
latter to or from the web-reducing rolls and
side rolls; and, fourth, a covered
passage-way for conducting and gulding the
blank or work in its passage between the
web-reducing rolls and the aforesaid supple-
mentary rolls. _ | |
One object of the present invention is to
provide a desirable top bearing as well as a
bottom bearing for each vertical side roll
employed to operate upon the outer side of

a flange or head of the blank or work, and

successfully prevent upward displacement of

L3
L
F -
. k
-

blank. by the roll ‘and to avoid torsional

metallic |
beams, girders and structural work’ gen-

adjustable apart; third,

path of
| arranged to prevent displacement of the 110

strain upon the screw. which is employed in
retaining the said top bearing in place and
engages “a correspondingly screw-threaded
hole formed in the axle embraced by the sald

roll. I would here remark that I am aware )
‘that with necks on the ends of the said ‘ver-

‘tical-rolls the frames or
| such necks would offer resistance to the ris-

supports holding
Ing of the said rolls vertically, but in prac-
tice when making wide-flanged bars, beams
or sections, the construction of these rolls
With necks thereon would have the result of
o 1ncreasing the diameter: of the body of
rolls, or decreasing the diameter of the neck
of the said rolls, that the mill would be in-

capable of resisting the forces employed.
~ Another object of this invention is the -

provision, between the ‘web-reducing rolls
and the rolls employed to. operate- on- the

top and bottom walls,
all extending approximately from a point
in_close proximity to the last- mentioned
rolls to a point in close proximity to the

web - reducing rolls, so that the blank or

work, 1n its passage between the pair of

- web-reducing rolls and the pair of rolls ar-

ranged to operate on the edges of the heads
or flanges of the blank or work, shall be
continuously guided not only in a lateral
but also a vertical direction. I would re-
mark, first, that the bottom wall or bottom
of the said passage-way prevents downward
displacement of the blank or work and is
enough narrower than the space between the
side walls of the said passage-way to afford
a_bottom-bearing only for the web of the
blank or work; second, that the top or
cover-forming wall of the said passage-way
is preferably made in vertically adjustable
sections which form guides arranged to pre-
vent upward displacement of the blank or

work and immovable except during a re-

adjustment of the same, and means where-
by the said sections are simultaneously
raised or lowered simultaneously with the
elevation or lowering of the top web-reduc-
ing roll is provided, and third, the opposite
side walls of the said passage-way are ar-
ranged at opposite sides, respectively, of the
the blank or work and form guides

60 -
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-edges of the flanges or heads of the blank or
{ work, of a work-conducting passage - way
‘which ‘has side walls,
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work laterally in opposite directions respec-

tively and instrumental in straightening the
pivoted vertically near the.
vertical side rolls to the different slides re- :

work, and are

spectively which carry the said side rolls,
and move toward or from each other simul-
taneously and equally with the adjustment
apart of the said side. rolls according as
the aforesaid slides are actuated toward or
from each other. o

Another object of this invention consists
in connection with the pivoting of the said
side guides near the -vertical side rolls to
the slides which carry the said rolls, 1n ex-
tending the said guides between and beyond
the outer side of the rolls employed to op-
erate upon the edges of the heads or flanges
of the blank or work, and providing means,
preferably at the outer side of the said last-

. mentioned rolls, whereby 1s facilitated the

swinging of the said guides toward or from

- each other simultaneously with but a greater

distance than the movement of the vertical
side rolls toward or from each other so as
to enable blooms or blanks, which are not
straight, to readily pass between and Dbe
caught by the rolls employed to operate on

the edges of the flanges or heads of the

blank and to participate in effecting a grad-
ual straightening of the blank during the
reduction of the blank. -
Another object of this invention 1s to so
connect the inner end-portion or merhber of
each slide which carries a side roll with the
outer end-portion or member of the said
slide, which outer slide-member 1s provided
with thrust-bearing-forming rollers against
which the said side roll bears laterally and
outwardly in rolling, that the said side roll
1s vieldingly maintained, by an elastic pres-
sure, against the said rollers and does not
spring from the said rollers when the blank
or work passes from between the two side
rolls and consequently 1s not thrown vio-
lently against the said rollers when the said

rolls engage the work.

With these objects 1n view, and to the end
of realizing other advantages hereinafter ap-

- pearing, my 1nvention consists 1n certain

50

09

features of construction, and combinations
of parts, hereinafter described and pointed
out in the claims.

In the accompanying drawings, Figure 1
is a top plan of a rolling mill embodying my
invention, and portions are broken away and
in section in this figure to more clearly show
the construction. Fig. 2 is a side elevation
of the mill, largely in central section, and

~ portions are broken .away and in section in

60

65

this figure to more clearly show the construc-
tion. Fig. 3 1s a top plan of the mill, largely
in section taken between the rolls of the pair
of web-reducing rolls B and B* and between
the pairs of flange-edge-rolling rolls A" and
A2 Fig. 4 is a side elevation 1n section and

|

D48,638

1n ﬁetail, illustrative of the connection be-

“tween the members ¢ and ¢ of a slide H. -

- and 7 are drawn on the same scale and on a

i

Fig. 5 is an elevation in detail, largely in
central section taken through one of the ver-
tical upright flange-reducing side-rolls D.
Fig. 6 1s a top plan 1n horizontal section on
line 6—6, Fig. 5.  Fig. 7 is an elevation in
detail, largely in section, of the greater por-

‘tion of the operative connection between the
shaft M and the top guides 47 and 48.  Figs.

9 and 3 are drawn on the same scale and on a
somewhat larger scale than Fig. 1. Figs. 4

scale larger than Figs. 2 and 3. Figs. 5 and
6 are drawn on the same scale and on a scale
larger than Figs. 4 and 7. -

The mill 1llustrated in the said drawings
comprises an upper horizontal roll B, a
lower horizontal roll B? and two vertical
side rolls D and D arranged at opposite
ends, respectively, of the said horizontal
rolls, and centrally between the axes of the
sald horizontal rolls. The top and bottom

rolls B” and B? form a pair of web-reducing

rolls arranged one above the other and 1n the

same vertical plane and next above and next

below the path of the blank to be operated
upon and 1n position to operate upon the
upper side and lower side respectively of the

web of the blank or work and upon the in-

ner sides of the flanges or heads of the

70
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blank or work. The two vertical or upright =

side rolls D are arrahged next to and at op-
posite sides, respectively of the path of the
work and in position to operate upon the
entire outer sides of the heads or flanges of
the blank or work, and carried by slides
which are adjustable toward or from each
other, as will hereinafter appear, so as to
render the said side rolls adjustable apart.
The blank or work C is shown in position in

Fig. 4. The top roll B’ is adjustable ver-

tically relative to the bottom roll B? which 1s
supported 1In any approved manner from
two housings G- and £ |

at opposite sides, respectively, of and a suit-
able distance from the path of the blank or
work. The rolls B’ and B? are practically

which are arranged

1.0(

10:

of the same diameter and rotated in opposite

directions respectively, but means for ro-
tating the said rolls are too well known to
require description or 1illustration in this
application. The side rolls D may be driven
by the contact of the blank or work there-
with or In any other approved manner.
The blank or work 1s given as many passes

through the mill as are required to complete -

the rolling or shaping of the work, and the

11

12

blank or work i1s of course suitably heated '

preparatory to its introduction into the mill,

and the work 1s fed with its web arranged

horizontally.

It 1s obvious,' that for work of the
character indicated the adjustable top roll
B’ and the adjustable side rolls D are, at the

19
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commencement of the operation of the mill, | confined upon the rods % between the outer

set as required for the first pass of the bloom
or _heated blank.

and the side rolls' D, in adjusting them
apart simultaneously with the adjustment of
the top roll B’, are moved more rapidly
than the top roll in order to avoid long crop
ends and torn or cracked flange-edges on the
finished product. o

Fach housing G, near its lower end adja-
ceit to the adjacent trunnion of the bottom
web-reducing roll B2 is provided with
, brackets (" which form a slideway for and
support the outer end-portion or member d
of a slide H whose inner end - portion or
member e carries one:of the side rolls D.
The two slides H are movable with and in
the direction in which the side-rolls D are
adjustable. Both slides H are movable,
‘therefore, toward or from each other. Each
shde H is operatively connected, at its cen-
tral portion, with a screw H? arranged par-
allel with the travel of the slide, which screw
engages a correspondingly threaded nut I
(see F1g. 3) rigidly secured within and to
the outer end-portion or member d of the
slide. The said member d is connected with

but has an adjustment toward and from and

independently of the roll-bearing inner end-
portion or member e of the said slide, which
member e 1s suitably supported from the
housing which supports the aforesaid slide-
member d. Preferably the legs of each hous-
mg G are connected together at the bottom
by a web g as shown in Figs. 2 and 4. The
webs ¢ support the bottom-web-reducing roll
I3* and the inner end-portions or roll-bear-
ing members ¢ of the slides H.

The outer member d of each slide H car-
ries the thrust-bearing for the side roll D

slide, and the said thrust-bearing (see Fig. ;

3) comprises two large vertical rollers J
and J arranged a suitable distance apart at
the outer side of and engaging the said side
roll. Two rods A are attached to the said
inner or roll-bearing slide-member ¢ and ex-
tend, parallel with the travel of the slide,
treely through the outer or roller-bearing

slide-member d, as shown more clearly in

Fig. 4. The space had between the two
slide-members ¢ and e accommodates the ad-
justment of the outer slide-member d upon
the said rods A toward the inner slide-mem-
ber e. The adjustability of the outer slide-
member ¢ accommodates the taking up of
any wear between the said side-roll D and
the engaging rollers J and the maintenance
of the sald rollers in contact with the said
roll, and .the said slide-member ¢ is yield-
ingly retained in the adjustment required to
hold 1ts rollers J in contact with the said
roll D by springs A" which are mounted and

The adjustment of the
rolls B” and D, relative to the path of the.
5 blank or work, is effected simultaneously,

end of the said slide-member d and nuts A2
which engage threads formed upon the said
rods /4 at the said outer end of the said slide-
member. Each rod / extends into and is

screw-threaded within the inner or roll-bear-

3,'

70

Ing slide-member ¢ which, as shown in Fig. -

4, contains a nut 2% engaging with threads

upon and embracing the said inner end-por-
tion of the said rod, and the slide-member ¢

| 1s recessed, as at ¢’, to receive the said nut -
A* with sufficient closeness to
-tachment of the said rod from the said slide-

member "during an endwise and outward

pull upon the said rod. It will be observed
therefore, that the inner and roll - bearing
slide-member e of each slide is hitched to or

prevent de-

787>

80::

connected with the outer and roller-bearing

slide-member ¢ of the said slide in such a
manner that the said inner slide-member is
shifted simultaneously with the said outer

slide-member during a readjustment apart

of the two slides H. o
By the construction hereinbefore de-
scribed it is obviousthat the rollers J of the

| slele-member d of each slidée H are yield-

ingly and constantly held against the roll D
of the inner member e of the said slide so
that the said roll does not spring from the
sa'd rollers when the blank or work passes

‘from between the two rolls D and conse-

quently 1s not thrown violently against the

90 -

95

said rollers when the said rolls again engage

the work. |

- Each slide-operating screw H? extends
from the connected slide H outwardly
through a yoke-forming bar G2 which con-
nects together and is secured to the two legs
of the housing which supports the said slide.

| T'wo collars H® and H3, which are fixed or

formed upon the said screw at opposite sides

| respectively of the said yoke, prevent end-
carried by the inner member ¢ of the said | wi

wise movement of the screw during the ro-

100

105

tation of the screw. It is obvious that each

slide H, and the side roll D supported there-
by, are adjusted toward or from the pair of

horizontal rolls B’ and B? according as the

connected screw H?
rection or the other.

The means employed for holding each
s'de-roll D down upon its support which, as
already indicated, is formed by the inner
end-portion or member e of the slide H

1s turned in the one di-

~which carries the said roll, is shown verv

clearly in IFigs. 5 and 6. The said slide-
member ¢ 1s provided, centrally of the said
roll D, with an upwardly projecting and
vertically arranged axle 10, and the said roll
is bored vertically and centrally to accom-
modate the location of the said axle and the
means employed in forming a top bearing
for the roll. The said roll D is provided, in
its lower end, with an annular recess 192
which extends around the.lower end of the

| axle 10 so as to form, within the lower por-

110

115

126

129

130"
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tion of theroll,a downwardly facing annular
shoulder 13, and anti-friction devices in the

form of conical rollers 14 are arranged be-

tween the said shoulder and the aforesaid

' {slide-member- ¢ which forms the bottom-

bearing or main support for the roll. The

rollers 14 are arranged radially of the roll
and taper inwardly. The.said roll D is pro-
vided, 1n its upper end, with an annular re-

30 °cess 15 which 1s arranged in the main above

16

20

25

30

39

40

and extends around the upper end of the
axle 10 so as to form, within the upper por-
tion of the roll, a downwardly facing an-
nular shoulder 16. The said axle 10 is pro-
vided, 1n its upper end and centrally, with a
circular recess 17. A disk or cap 18, which
forms the top-bearing of the said roll D, is
arranged within the upper recess 15 and
overlaps anti-friction devices which are in

the form of conical rollers 20 interposed be-

tween the shoulder 16 and the said cap. The
rollers 20 are arranged radially and taper
inwardly. The cap 18 1s provided centrally
with a depending boss 22 which extends 1nto
and snugly fits the recess 17, and a screw 23
extends centrally and vertically through the
sald boss into engagement with a corre-
spondingly screw-threaded hole 24 formed

1 the axle, which screw is provided, at its

upper end, with a head or member 25 ar-
ranged to hold the said cap downwardly.
Means which prevents circumferential dis-
placement of the cap 18 is provided and
comprises, preferably, any suitable number
of keys 26 which extend from within the
boss 22 to within the boss-surrounding wall
of the recess 17. -

By the construction hereinbefore described
1t will be observed that the provision of
necks on the side-rolls D is avoided; that a

- rising of the side-rolls D upon the axles 10

45

00

50

GO

toward the necks of the top horizontal roll
B’ 1s prevented, and consequently a top roll
B” having diametrically large necks or trun-
nions 1s accommodated; that the said side
rolls are adequately supported at the bot-
tom; that vertical displacement of the said
side-rolls 1s effectually
quently the said side rolls will at all times be
in position to completely cover the flanges or

heads of the blank or work upon which the |

sald side rolls operate during the operation
of the mill. Also, by the construction here-
inbefore described the friction between the
caps or top-bearings for the side rolls D 1s
reduced to a minimum and circumferential
displacement of the said top bearings is
effectually prevented, and torsional action
upon the screws 23 1s avoided. .

Two vertical screws L. (see Fig. 1) are

prevented and conse-

trolled by the screws L.

i
!

- arranged above the different necks or trun- .

Gd

nions respectively of the top horizontal roll
B’. Kach screw L, as shown in Fig. 2, en-
gages a correspondingly screw-threaded nut
12 fixed or formed in the top of the adjacent

|

-proved manner. |

erally

943,633

| housing . Between the lower end of each

screw L and the adjacent trunnion or neck
of the top roll B’ i1s interposed a saddle ?
(see Fig. 2), and the said neck or trunnion

has bearing in a half-box ¢” which rests upon.

a vertically movable frame or structure 72
engaged and held in the desired adjustment
by the piston {2 of a hydraulic cylinder 74
and obviously instrumental in supporting
the said roll at the desired elevation con-

- The 'mechanism employed for rotating the
screws-L and H?2 1s shown to be as follows :—

‘Upon the upper end or portion of each screw

L (see Fig. 1) 1s operatively mounted a

‘worm-wheel I/ which meshes with a worm

M’ formed upon a suitably supported hori-
zontally-arranged shaft M which is arranged
at the top of and above the housings G. The

upper ends of screws Li-are angular in cross-

section and extend through corresponding
holes 1n the central portions of the engaging

~wheels I without interrupting operative

connection between the said wheels and
screws. The. shaft M is smitably driven in
the one direction or the other according as
the screws L, and consequently the top roll
B’, are to be elevated or lowered. The shaft

' M 1s operatively provided, at one end, with a
driving-wheel M* to which power is applied

in any approved manner. Upon the outer
end of each screw H? (see Fig. 3) 1s opera-

7(

7¢

8(

80

9(

95

tively mounted a worm-wheel H® which

meshes with a worm A° formed upon a suit-
ably supported upright shaft A*. KEach shaft
h* 1s operatively provided, at its upper end,
(see Figs. 1 and 2) with a bevel-gear A®
which meshes with a bevel-gear N°® opera-
tively mounted upon a shaft N which is suit-

ably driven in the one or the other direction

according as the slides H, and consequently
the side rolls D, are to be shifted toward or
from each other. The shaft N is operatively
provided, at one end, with a driving-wheel
N’ to which power.is applied in any ap-

It is obvious that, as alfeady 'indi'ca,ted,
the top web-reducing roll B’ and with it the

10

10

11

flange-reducing side rolls D are set, prepara-

| tory to the first pass of a heated blank that

requires reducing, the distance apart re-
quired for the first pass, which distance
forms the largest work-receiving passage be-
tween the said rolls during the reducing op-
eration upon the blank, and said passage is
rendered smaller preparatory to each suc-
cessive pass of the work, and the rolls after
the work has had its finishing pass are re-
adjusted to enlarge the work-receiving pas-
sage between them as required for another
blank. -' '

At one side and a suitable distance lat-
of the horizontal web-reducing rolls
B’ and B? (see I1gs. 1,2 and 3) arearranged
two horizontal rolls A" and A? which are

11

12

1 3¢
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- other at their adjacent ends.

50

~from the lower roll

“between the

> ment of the blank or work. The
- extends from a point in

048,633

parallel with the rolls B’ and B and ar-
ranged one above the other and respectively
next above and next below
blank or work to be operated upon and
shaped and placed to operate upon the edges

~of the heads or flanges of the blank or work.

The rolls A’ and A2

ner substantially the same as the manner of
supporting the rolls B’ and B2  The upper
roll A’ is adjustable vertically toward and
A%, and the means for
acjusting the top roll A’ is substantially the
same as the means for adjusting the ‘web-
reducing roll B” and does not constitute any

portion of the claimed subject-matter of this
~application.

The rolls A’ and A2 are op-
erated in any approved manner.,

The passage-way for the blank or work
web-reducing rolls B’ and B2
and the flange-edge-rolling rolls A’ and A is
practically closed at the top as well as at the
sides and bottom from .end to end of the
said passage-way. The bottom wall or bot.
tom of the said passage-way is preferably a
bar or plate 84 which is supported in any
approved manner and extends from a polnt

~In close proximity to the bottom web-redyc.

ing roll B2 to a point in close proximity to
the bottom roll A2 as shown in Fig. 2. The
top. wall or cover of the said passage-way is
formed by two plates 47
next adjacent to the top roll A’ and top roll
B’ respectively. The plates 47 and 48 form
top guides which prevent upward clsplace-
gulde 48
close proximity to
the roll B’ a suitable distance toward the
roll A’. The guide 47 extends from a point
1L close proximity to the roll A’ a suitable
distance toward the roll B’. The guides 47
and 48 extend into close proximity to each
The guides 47
and 48 are simultaneously raised or lowered
according as the top web-reducing roll B’ is
elevated or lowered during a readjustment
of the said roll, as will hereinafter more
clearly appear. As shown in Figs. 1 and 2,
the guide 47 is carvied, at its end which i
adjacent tc the roll A’, by a slide 51 mount-

' ed on-a box 49 which is pivoted horizontally
‘and transversely of

the path of the blank or
work by rotatably mounting it upon a shaft
or rod 50 which is correspondingly arranged
transversely of the said path and at the top
of the said guide and supported 1n any ap-
proved manner, as, for instance, by the hous-
ings 30 in which the rolls A’ and A2 are

- mounted. The slide 51 extends longitudi-

- GO

60

nally of the guide 48 a suitable distance be.-

- vond opposite sides of the box 49 so that the
gulde 48 is capable of shding longitudinally.

Adjacent ends of the guides 47 and 48 (see
Figs. 2 and 7) have interlocking ears 46
easily embracing a shaft or pin 52 which is

arranged horizonta,l_ly and’ transversely of

and 48 arranged

- sprocket-wheel 63 is

-

| the path of the blank or work. A vertically

shittable slide-forming bar 45 is arrangecl
parallel with and longitudinally of the pin
92 above the ears 46 and is rovided, at its
under side, with depending boxes 44 which
aftord bearing to the said pin. The bar or
slide 45 engages corresponcingly vertically
arranged slideways 43 formed in the hous.
ings (. Two vertically arranged screw-

i threaded spindles 57 are arranged a suitable

distance apart between the housings G and
engage with correspondingly vertically ar-
ranged and corresponding y threaded nuts
58 which are secured to the said housings:
The screws 57 extend loosely through the
slide 45 and have collars 49 at the top and
bottom of the said slide so that the SCrews
are turnably attached to the said slide. Each
spindle 57 extends upwardly through and a
suitable distance above the engaging nut 38,
and on each spindle, above the engaging nut,
1s operatively mounted a worm-whee]l 60
which rests upon a bracket 40 secured to the
adjacent housing G. The worm-wheels 60
mesh with worms 61 which are formed upon
a shaft 62 arranged horizontally and extend-
ing between and supported from the hous-
Wngs G. The operative connection between
each spindle 57 and the engaging worm-
wheel 60 is such that the spindle can move
endwise independently of the worm-wheel,
and 1n the mill illustrated the upper por-
tions of the said spindles are angular and
extend easily through correspondingly an-
gular axial bores in the said wheels., A
operatively mounted
upon the shaft 62 between the two worms 61
and 1is operatively connected by a chain 64
with a sprocket-wheel 65 which is oper:-
tively mounted upon the worm-shafi M.
The arrangement of the parts 1s such that
both guides 47 and 48, by the operative con-
nection between them and the worm-shsfi
M, are simultaneously lowered or elevated
according as the top web-reducing roll B’ is
lowered or elevated by power transmitted to
the said roll from the shaft M. A counter.
balance for the guide 48 is provided and con-
sists of a weight or poise 55 arranged above
the central portion of the guide 47 and
mounted on a lever 53 which is fulerumed,
as at 94, to the slide 45 and, between the said
slide and the top roll B’, 1s operatively con-
nected, by a link 56, to the guide 48. The
under sides of adjacent ends of the guldes 47
and 48, below their interlocking ears 46,
preferably slope or curve upwardly toward
the extremities of the said ends, and the
guide 47 turns or curves upwardly toward
the roll A’ between the said roll and the
pivot 50.

The side walls # of the
tending between the two pairs of rolls B’ B2
and A" A? form guides which are instru-

passage-way ex-
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by two nuts £ and #, respectively.

shaft .

S

blank or work laterally of the said passage-
way in opposite dirvections respectively when
the blank or work is being passed from one
to the other of the said pairs of rolls. The

uides 7 are pivoted vertically, as at +7, (see

Fig. 8) to the roll-bearing member ¢ of the

different slides II respectively so that the
said .cuides are adjusted apart simultane-
ously with the adjustment apart of the side-
rolls D and while they are adjusted apart
are capable of being swung horizontally on
their pivotal bearings toward or from each
other for the purpose more especially .of
enabling the said guides to recede from or
approach each other more rapidly than the
said rolls D recede from or approach each
other during a readjustment of the slides
H. The guides » extend from their pivotal
bearings 7° (see IFigs. 2 and 3) to and be-
tween the flange-edge-rolling rolls A” and
A2 and beyond the outer sides of the said
rolls where the said guides are operatively
connected with the mechanism employed to
actuate the said guides toward or from each
other simultaneously with and in addition
to the actuation of the said guides toward
or from each other by the operation of the
slides H, which mechanism (see Ifigs. 1 and
9) comprises preferably a horizontally ar-
ranged shaft ¢z which extends transversely
of and below the work’s path through the
lower portions of the guides ». A right-
handed screw ¢ is formed upon the shatt
¢t at the outer side of one of the said guides
r, and a left-handed screw #° 1s formed upon
the shaft at the outer side of the other guide
r. Screws ¢ and #* are operatively engaged
Said
nuts #* and #* have bearing 1n and are ar-
ranged to slide endwise of lugs ¢* formed
upon the housings (G, and each. guide 7 1s
operatively connected with one of the said
nuts, and in the mill illustrated the lower
portion of each guide # slidably embraces
the shaft ¢ and engages a recess ¢* formed
in the inner end of the connected nut. Shaift
¢ 1s operatively provided, at one end, with

‘a bevel gear ¢° which meshes with a bevel-

gear ¢* operatively mounted upon a suitably

supported shaft ¢* which is arranged hori-

zontally and at right angles to the shaft ¢.

Shaft #¢ extends from adjacent the shaft ¢

toward and into suitable proximity to a
shaft T which 1s arranged parallel with the
The shaft ¢ adjacent the shaft T
is operatively provided with a bevel-gear
2 which meshes with a bevel-gear T° fixed

to the shaft T.

As already indicated, the side-guides »are
arranged at that side of the pairs of rolls B’
and B? which faces the web-reducing-rolls
A’ and A2, but at the opposite side of: the
said pairs of rolls B’ and B? are arranged
two side guides and work-straightening bars
R which are arranged at opposite sides re-

|
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Hpeuti?u]y of the path of the blank or work.

The bars R are pivoted vertically, as at R/,
to the roll-bearing member ¢ of the different
slides L respectively so that the said bars
are adjusted apart simultancously with the
adjustment apart of the side-volls 1D and
while they are adjusted apart are capable of
being swung horizontally on their pivotal
bearings toward or from each other for the
purpose more especially of enabling the said
bars to recede from or approach cach other
more rapidly than the sard rolls I recede
from or approach cach other during a read-
justment of the slides 1. The bars R ex-
tend from their pivotal bearings 7" (see
I'igs. 1, 2 and 8) a suitable distance longi-
tudinally of the path of the blank or work
and are operatively connected,” near their
outer or free ends, with the mechanism em-
ployed to actuate the said bars toward or
from each other simultaneously with and 1n
addition to the actuation of the said bars
toward or from each other by the operation
of the slides H, which mechanism comprises
preferably the shaft T which, as already 1n-
dicated, 18 arranged horizontally and ex-
tends transversely of and below the path
of the blank or work through the lower por-
tions ef the bars R. A right-handed screw
T’ is formed upon the shaft T at the outer
side of one of the bars R, and a left-handed
screw T? is formed upon the said shaft at
the outer side of the other bar R. Screws
T’ and T?® are operatively engaged by two
nuts T? and T*, respectively. The said nuts
have bearing in and are arranged to slide
endwise of Tugs G* formed upon the hous-
ings (3, and each bar R 1s operatively con-
nected, with one of the aforesaid nuts, and
in the mill illustrated the lower portion of
each bar R slidably embraces the shaft and
engages a recess T° formed in the inner end
of the connected nut. The shaft T 1s opera-
tively provided with a worm-wheel T® which
meshes with a worm T? formed upon a di-
agonally-arranged shaft T® which extends
into close proximity to the shaft N (see Figs.
1 and 2) and is operatively provided with a
bevel-gear T which meshes with a bevel-

oear N'° operatively mounted upon the said
shaft N.
"By the construction hereinbefore de-

scribed it will be observed that if the screws
Hz2, and the shafts £ and T are rotated at the

same speed, a pitch of the threads of the

shaft ¢ greater than the pitch of the threads

of the screws H? will result in the adjust-
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ment apart of the guides » by the operation -

of the shaft ¢ more rapidly than the adjust-
ment apart of the said guides by the adjust-
ment apart of the slides H, and that a pitch
of the threads of the shaft T greater than
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the pitch of the threads of the shaft 7 will

result in the adjustment apart of the work-

straightening bars R by the operation of the

130



sard guides

shaft T' not only more rapidly than the ad-
justment apart of the. said-bars by the ad-
justinent apart of the slides H but more
rapidly than the adjustment apart of the
7 by the operation of the shaft 2.

A%ottom-guide or support w arranged
next below the path of the blank or work
between the work-straightening bars R is of

course provided.
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I would here remark that the pivotal con-
nection of the side guides directly with the
slides in suitable proximity to the vertical
side rolls whereby the said guides are ad-
justed simultaneously with the adjustment of
the said slides, and the means for swinging
the said guides toward or from each other
during their adjustment by the shifting of
the slides, constitutes a meritorious and not
unimportant combination when the necessity
of having the mili readily capable of receiv-
ing and operating upon crooked blanks is
considered. A variety of curves are found
in blanks brought to the mill, and when the
front end of a blank,—that is, the end of the
blank which first enters the mill,—is crooked
the side guides must be far enough apart at
their outer ends to enable the blank to reach
the rolls: The pivoting of the side guides to
the shides which carry the vertical side rolls
accommodates the maintenance of the re-
quired close relationship between the inner
ends of the said guides and the said rolls
and at the same time accommodates the
swinging of the said guides far enough
apart at their outer ends to permit a curved

them to the rolls.

The bottom wall or bottom of the passage-
way for the blank or work between the web-
reducing rolls B, B? and the flange-edge-
rolling rolls A’, A2 and the top wall or
cover over the said passage-way and formed
by the bars or plates 47 and 48, are, as shown
in Ifigs. 2 and 3, arranged respectively next
above and next below the path of the web of
the blank and between the side guides 7.
The said bottom and the said cover are a
little less in width than the web-reducing
surfaces of the web-reducing rolls B’, B2
and perform the functions of lateral or side
guldes between the paths of the heads or
flanges of the blank as well as bottom and
top guides for the web. Hence the top wall
or cover and bottom wall of the said passage-
way prevent displacement of the blank lat-
erally- of the path of the blank as well as
vertically, and the said passage-way is prac-
tically closed at the top, bottom and ‘sides

~from a point in close proximity tothe Hange-
00

edge-rolling rolls to a point in close proxim-
ity to the web-reducing rolls.

Referring again to the application and op-
eration of the guides » I would remark that
my invention embraces broadly the Provi-
sion, in connection with the horizontal rolls

4

| and vertical rolls and the slides carrying the

different vertical roils respectively and ad-
Justable toward and from cach other, of two
guldes arranged at one side of the horizontal
rolls but at opposite sides respectively of

the path of the blank, which guides are

pivoted or fulcrumed vertically at one end
to the different slides respectively and inde-
pendently adjustable at the other end so that
the said guides are capable of being swung
toward or from each other while they are
adjusted by the shifting of the slides, and
means for swinging the said guides toward
or from each other at a greater speed than
the mechanism which adjusts the aforesaid
slides so that the space between the outer
ends of the guides is enlarged or decreased
during the adjustment of the guides by the
shifting of the slides and so that, as already
hereinbefore indicated, the maintenance of
the required close relationship between the
inner ends of the said guides and the vertical
rolls 1s accommodated as well as the swing-
ing of the said guides far enough apart at
their outer ends to
curved blank to readily pass between the
guides. In other words, by the construction
and arrangement of parts described and
shown the inner ends of the guides » are

permit a crooked or
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kept 1n approximately the same position ¢ _

relative to the vertical rolls which move in-
wardly at every adjustment, and the ends of
the guides which protrude beyond the
flange-edge-rolling rolls are moved faster
than the ends carried by the slides. A close

relationship is kept between the inner ends

of the said guides and the vertical rolls,
and at the same time the guides can be
swung, at their outer ends where they first
receive the blank, far enough apart to per-
mit the various and indefinite variety of
crooked shaped bars or blanks coming to the
mill. -

What I claim is:—

1. In a rolling mill, the combination, with
a shideway; a slide engaging the said slide-
way and consisting of two parts or members:
a reducing-roll carried by one of the said
slide-members; a lateral bearing for the roll
and carried by the other slide-meémber, and
the last - mentioned slide - member being at-
tached to but adjustable independently of
and toward or from the roll-bearing slide-
member and operatively engaged by means
for shifting the slide, and suitably applied
means acting to yieldingly retain the inde-
pendently adjustable slide-member in its in-
ner position so as to maintain the aforesaid
lateral bearing constantly in contact with
the roll. _ - x

2. The combination, with a slideway: a
slide engaging the said slideway and consist-
ing of two parts or members; a reducing-roll
carried by one of the said slide-members: a
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the other slide - member and the last - men-
toned <hide-member being attached to but
adjustable imdependently of and toward or
from the roll-bearimg shide-member, and suit-
ably apphed springs acting to retain the in-
dependently adjustable shde-member in its
mner position so as to maintain the aforesaid
lateral bearmg in contact with the roll.

3. The conmbmation, with a shdewav; a
slide engaging the said slideway and consist-
Ing of two parts or members; a reducing-roll
stipported from one of the said slide-mems-
bers; rollers sustaining the roll and carried
by the other slide-member, and the roller-
bearing slide-member being adjustable inde-
pendently of and toward or from the roll-
bearing slide-member; screw-threaded rods
extending easily through the independently
adjustable part and attached to the roll-bear-
ing part; nuts upon the said rods at the outer
end of the said adjustable part, and elastic

means on the said rods between the said nuts

and the said outer end of the said adjustable
part, substantially as shown, for the purpose
specified. | :

4. The combination, with a slideway; a
slide engaging the said slideway and consist-

ing of two parts or members; a reducing-roll

supported from one of the said slide-mem-

bers; rollers sustaining the roll and carried by
the other slide-member, and the roller-bearing

slide-mmember being adjustable independently

~of and toward or from the roll-bearing slide-

390
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member; screw - threaded rods extending
easily through the independently adjustable
part and attached to the roll-bearing part;
nuts upon the said rods at the outer end of
the said adjustable part, and spiral springs
mounted and confined upon the said rods
between the said nuts and the said outer end
of the said adjustable part, substantially as
shown, for the purpose specified.

Pt

zontal web-reducing rolls arranged one above
the other and in position to operate upon
opposite sides respectively of the web of a
blank having a web hetween two flanges and
upon the 1nner sides of the said flanges, ver-

tical rolls arranged to operate upon the outer !

sides of the flanges, and horizontal rolls ar-

- ranged a suitable distance Tron: and parallel

00

60

with the aforesaid web-reducing rolls in po-
sition to operate upon the edges of the

flanges, of a passage-way for the work be-

tween the pair of web-reducing rolls and the
rolls arranged to operate upon the edges of
the flanges, which passage-way has a ver-
tically adjustable cover which 1s a little less

in width than the web of the blank and
practically extends from a point in close

- proximity to the web-reducing rolls to a

point 1In close proximity to the flange-reduc-
ing rolls, and mechanism for shifting the

said cover vertically, and the said cover be- |

5. The combination, with a pair of hori-

|
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ing 1mmovable except by the operation of
the said mechanism. o -
6. The combiation, with a pair of hori-
zontal web-reducing rolls arranged to oper-
ate upon oppostte sides respectively of the
web of a blunk having a web between flanges
and upon the mner sides of the flanges, ver-
tical rolls arranged to operate upon the outer
sides of the flanges, and horizontal rolls
parallel with and arranged a suitable dis-
tance from the aforesaid web-reducing rolls
In position to operate upon the edges of the
flanges, of a passage-wav for the blank be-
tween the pair of web-reducing rolls and the
rolls arranged to operate upon the edges of
the flanges, which passage-way has a top
wall or cover practically extending from a
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point in close proxinnty to the last-men- -

tioned rolls to a point in close proximity to
the web-reducing rolls and comprising two
normally immovable but vertically adjust-

‘able sections forming opposite end-portions

respectively of the said cover, and mechan-
1sm for shifting the said sections toward or
from the bottom of the said passage-wav.

7. The combination, with a pair of web-
reducing rolls arranged to operate upon op-
posite sides respectively of the web of a
blank or work and upon the inner sides of
the heads or flanges of the work, rolls ar-
ranged to operate upon the outer sides of
the said flanges or heads, and rolls arranged
a suitable distance from and laterally of the
atoresaid web-reducing rolls in position to
operate upon the edges of the heads or
flanges, of a passage-way for the work be-
tween the pair of web-reducing rolls and
the rolls arranged to operate upon the edges
of the heads or flanges, which passage-way
has the top-wall or cover thereof composed

‘of sections which are adjustable vertically

and mechanism whereby the said sections

are simultaneously actuated toward or from

the bottom of the said passage-way.

8. The combination, with a pair of web-
reducing rolls arranged in a horizontal
plane and in position to operate upon oppo-
site sides respectively of the web of a blank
or work and upon the inner sides of the
heads or flanges of the work, upright side-
rolls arranged to operate upon the outer
sides of the said flanges or heads and rolls
arranged a suitable distance from and lat-
erally of the aforesaid web-reducing rolls
in position to operate upon the edges of the
heads or flanges, of a vertically adjustable
gulde-forming plate or section adjacent and
extending into close proximity to the t{op
web-reducing roll and arranged to form a
portion of the top wall or cover of the pas-
sage-way which extends toward the web-re-
ducing roll from a point in close proximity
to the rclls arranged to operate upon the
edges of the heads or flanges, and another
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‘vertically adjustable -guide - forming plate | tions which extend into close
or section extending between the first-men-

tioned guide-forming section and the upper

of the last-mentioned rolls, and means for

simultaneously adjusting both of the said
guide-forming plates or sections relative to
tg e aforesaid passage-way.

9. The combination, with a pair .of web-
reducing rolls arranged in a horizontal
plane and in position to o erate.upon onO-
site sides respectively of the web of a blank
or work and upon the inner sides of the
heads or flanges of the work, upright side
rolls arrangeﬁ to operate upon the outer
side of the said flanges or heads, and rolls

arranged a suitable distance from and lat..
of the aforesaid web-reducing rolls.

in position to operate upon the edges of the
heads or flanges, of a vertically adjustable
guide adjacent and extending into close
proximity to the top web-reducing roll and
a portion of the top wall
or cover of the passage-way which extends
from a point in close proximity to the web-
reducing rolls to a point in close proximity
to. the rolls arranged to operate upon the
edges of the heads or flanges, and a verti-
cally tiltable guide-forming section arranged
to form a portion of the aforesaid top wall
or cover and extending between the first.
mentioned guide and the last-mentioned

~rolls and pivotally supported adjacent to

- 85

40

~ upon the lower side of the

45

_50.p

and near the last-mentioned rolls, and means

for adjusting both of the said guides simul-

taneously relative to the bottom of the
aforesaid passage-way. _

10. In a rolling mill of the character in-
dicated wherein the blank or work is fed
with its web arranged horizontally,
bination, with a roll arranged in a horizon-
tal plane below and transversely of the path
of the blank or work in position to operate
web and upon the
inner sides of the heads or tlanges of the
blank or work, another and vertically ad-

Justable roll arranged in a horizontal plane

directly over the first-mentioned roll and

and upon
the inner sides of the heads or flanges, up-
right side rolls arranged to operate upon the

~outer sides of the said flanges or heads,

bb

60

'Web-reducing

means for shifting the top web-redueing
roll vertically toward or from the lower
_ roll, and a pair of rolls ar-
ranged a suitable distance from and later-
ally of the web-reducing rolls in position to
operate upon the edges of the heads or
flanges, of a passage-way for the blank or
work between the last-mentioned palr of
rolls and the pair of web-reducing rolls
which passage-way has its top wall or cover

comprising two vertically adjustable sec- |

043,638

proximity to
the edge-rolling rolls and web-reducing rolls
respectively, and means whereby both of the
sald sections of the said top wall or cover
are equally or approximately equally ad-
Justed simultaneously with and in the same
direction as the top web-reducing roll is

shifted during a readjustment of the said

top web-reducing roll relative to the bottom
web-reducing roll, |

11. The combination, with two horizontal
rolls arranged one above the other and in
position to operate upon opposite sides re-
spectively of the web and upon the inner
sides of the flanges of the blank, vertical
rolls arranged to operate upon the outer
sides of the flanges, and two slides ]
the different vertical rolls respectively and
adjustable toward and from each other, of
two guides arranged at one side of the web.
reducing rolls but at opposite sides respec-
tively of the path of the blank, which guides
are pivoted or fulecrumed vertically, at one
end, to the different _
independently adjustable at the other end so
that the said guides are capable of being
swung toward or from each other while they
are adjusted by the shifting of. the slides,
and means for swinging the said guides to-
ward and from each other at g greater speed

than the mechanism - which adjusts the

aforesaid slides so that the

tne space between
the outer ends of the guides

1s enlarged or

~decreased during the adjustment of the

guides by the shifting of the slides. |

12. The combination, with a pair of hori-
zontal rolls arranged one above the other
and In position to operate upon onnosite
sides respectively of the web and upon the
inner sides of the flanges of the blank; ver-
tical side rolls arranged to operate upon the
outer sides of the flanges: two slides carry-
ing the different vertical rolls respectively
and adjustable toward and from each other,
and a pair of rolls arranged at one side of
and parallel with and a suitable distance
from the web-reducing rolls in position to

| operate upon the edges of the flanges, of two

guides pivoted or fulerumed vertically, at
one end, to the different aforesaid slides re-
spectively and independently adjustable at
the other end, which guides have the ar-
rangement and length required to form the
side walls of the passage-way for the blank
between the last-mentioned pair of rolls and
the pair of web-reducing rolls, and mechan-
ism for swinging the said guides toward
and from each other at a oreater speed than
the mechanism which adjusts the aforesaid
slides so that the space between the outer
ends of the guides can be enlarged or de-
creased during the adjustment of the guldes
by the shifting of the slides, '

13. In a rolling mill of the  haracter in'-.
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¢ dicated, a pair of horizontal rolls arranged | nected 7_ﬁithf. the said’ méchéiiis'm; ferﬁdai
“one above the other and in position to op- | rolls arranged ‘to-operate upon the outer
~ érate upon opposite sides respectively of the | sides of the flanges, two slides carrying the
web and upon the inner sides of the flanges | different vertical rolls respectively .and ad-;

of the blank and adjustable to decrease or
* increase the space between them; mechan-

ism instrumental in relatively readjusting

the web-reducing rolls; a suitably driven

10

shaft operatively connected -with the said
mechanism; vertical rolls ‘arranged to op-

- erate upon the outer sides of the flanges;
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two slides carrying the different vertical
rolls respectively and adjustable toward and
from each other; mechanism for simulta-

neously shifting or adjusting the said slides |

toward or from each other; another suitably
driven shaft parallel with the first-men-
tioned shaft and operatively connected with
the slide-adjusting mechanism; two guides
pivoted or fulcrumed, at one end, to differ-
ent slides respectively and arranged to form.
opposite side walls respectively of the pas-

sage-way for the blank, and mechanism op-

eratively connecting the said guides with

one of the aforesaid shafts and, during

the slides, operating at a gr

the slide-adjusting mechanism.

- 14. In a rolling mill of the character indj-
cated, a pair of horizontal rolls arranged one
. above the other and in position to operate

upon opposite sides respectively of the web

35 )T (eCre: : A
"~ mechanism instrumental 1n relatively read-

40
" different vertical rolls respectively and ad-

crease or decrease the space between them,

justing the said rolls, a shaft operatively
connected with the said mechanism, vertical

sides of the flanges, two. slides carrying the

- justable toward or from each other, another

45

shaft operatively connected with the last-

mentioned. roll-shifting means, a pair of

rolls arranged a suitable distance from and

~laterally of the web-reducing rolls in posi-

tion to operate upon the edges of the flanges,
two guides pivoted vertically to the different

‘aforesaid slides respectively and arranged
to form opposite side walls respectively of

the passage-way for the blank between the
last-mentioned pair of rolls and the pair

~ of web-reducing rolls, and mechanism op-

95

. from their pivotal bearings. -

60

eratively connecting the said guides with
the last-mentioned shaft a suitable distance

15. In a rolling mill of the character indi-
cated, a pair of horizontal rolls arranged

one above the other and 1n position to oper-
ate upon opposite sides respectively of the

- web and upon the inner sides of the flanges
of the blank and relatively adjustable to

65

increase or decrease the space between'them,
mechanism instrumental in relatively read-
justing said rolls, a shaft operatively con-

the | first-mentioned shaft. ' .
adjustment of the guides by the shifting of |

eater speed than

justable toward or from each other, another.
shaft parallel with the first-mentioned shaft

“and “opeératively connected with the last-

70

mentioned roll-shifting means, a pair of .

‘rolls arranged parallel with and-a suitable
‘distance from and at: one side of ‘the web- 75
‘reducing rolls in position to operate upon:
‘the edges of the flanges, two guides-pivoted

vertically to the different aforesaid slides

respectively and arranged to form opposite
side-walls respectively of the passage-way

80’

for the blank or work between the last-men-

tioned pair of rolls and the pair of web-reduc-

‘ing rolls, mechanism operatively connecting

the said guides with the shaff instrumental

in adjusting the. aforesaid slides, and two

‘vertically adjustable sections arranged to

form opposite en’d-portl'ons respectively of a
‘top wall or cover for the aforesaid passage-

85-

way and operatively connected with the

~16. The combination, with a pair of hori-

zontal rolls arranged one above the other
‘and in position to operate upon opposite

sides respectively of the web and upon the
inner sides of the flanges of the blank, up-

right side rolls arranged to operate upon the-
outer sides of the flanges, -two slides carry-
and upon the inner sides of the flanges of |
the blank and relatively adjustable to-in-

ing the different side rolls respectively and

~adjustable toward or from each other, a pair
i of work-straightening bars arranged at one
‘side. of the pair of horizontal rolls but at
opposite sides respectively of the path of
_ ‘the blank and pivoted vertically to the dif-
rolls arranged to operate upon the outer ”

ferent aforesaid slides respectively, a pair
of guides arranged at opposite. sides respec-

‘tively of the aforesaid path.at the opposite

90

95

100

105

side of the pair of horizontal rolls and piv-

oted vertically to the different -aforesaid
slides respectively, mechanism for shifting
the said slides toward or from each other,
mechanism for swinging the. aivresaid

110

guides -toward or from each other at-a

sreater speed than the mechanism which ad-
justs the aforesaid slides during the adjust-
ment of the guides by the shifting of the
slides, and mechanism -for ‘swinging the
aforesaid bars toward or from each other at
a greater speed than. the mechanism-which
adjusts the said slidés during the adjustment
of the bars by the shifting of the said slides.

17. In'a rolling mill-of the character indi-
cated, a pair of horizontal rolls arranged to

flanges of the blank, and the said rolls being
relatively -adjustable to Increase or decrease
the space between them, mechanism 1nstru-
mental in relatively readjusting said rolls,

~a shaft operatively connected with the said
| hechanism, upright side rolls arranged to

116 |

120

“operate upon opposite sides respectvely of
‘the web and upon' the inner-sideés ‘of the

126

130
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15

20

;0per.ate upon the outer sides of

. 948,638

: the flanges,
two slides carrying the different side rolls
respectively and adjustable toward or from

each other, a pair of work-straightening

bars arranged at opposite sides respectively

of the ipa‘ch of the blank at one side of the
pair of horizontal rolls and pivoted ver-
tically to the different aforesaid slides re-
spectively, a pair of guides arranged at op-
posite sides respectively of the aforesaid
path at the opposite side o the pair of hori-
zontal rolls and pivoted vertically to the dif-
ferent aforesaid slides respectively, mech-
anism for adjusting the said slides, a shaft
parallel with the first-mentioned shaft and
operatively connected with the said slide-ad-
justing mechanism, mechanism Instrumen-
tal in swinging the aforesaid guides toward
or from each other at a greater speed than
the mechanism which adjusts the slides dur-
ing the adjustment of the guides

each other at a

anism which adjusts the slides during the
adjustment of the bars by the operation of
the said slides. | o S
18. The combination, with a pair of web-
reducing rolls arranged to operate upon op-
posite sides respectively of the web of the
blank and upon the inner sides of the heads
or flanges of the blank: rolls arranged to
operate upon the outer sides of the flanges
or heads, and rolls arranged a suitable dig-
tance from and
web-reducing

rolls in position to operate

upon the edges of the heads or flanges, of a

passage-way for the work between the web-
reducing rolls and the rolls arranged to op-
erate upon the edges of, the heads or flanges,
which passage-way has a bottom-wall or bot.
tom, a top or cover, and side walls, all prac-
tically extending from a point in close prox-
1mity to the flange-edge-rolling rolls to a
point in close proximity to the web-reducing

rolls and being practically immovable dur- |

erate upon the outer sides of

reducing

by the
operation of the slides, and mechanism for
swinging the aforesaid bars from or toward
greater speed than the mech-

‘Immovable during the passage of
‘through the said passage-way, and the afore-
said top or cover and bottom wall of the said

arallel with the aforesaid

' ing the passage of the blank through the
sald passage-way, and the aforesaid top or
assage-
way being both somewhat less in width than.

cover and bottom wall of the said

11

a0

the web-reducing surfaces of the web-reduoe- -

ing rolls and arranged to form lateral guides
as well as top and bottom guides respectively -

for the blank. : R
19. The combination, with a pair of web-

reducing rolls arranged to-operate upon op-

posite sides
blank and u

or flanges of the blank; rolls arranged to op-
the flanges or
heads, and rolls arranged a suitable distance
from and parallel with the aforesaid web-
rolls in position to operate upon
the edges of the heads or flanges, of a pas-
sage-way for the work between the web-re-
ducing rolls and the rolls arranged to op-
erate upon the edges of the heads or flanges,

respectively of the web of the

~which passage-way has a bottom-wall and a

top or cover practically extending from a
point in close proximity to the flange-edge-
rolling rolls to a point in close proximity to

the web-reducing rolls and being practically
' the blank

passage-way being both somewhat less in
width than the web-reducing surfaces of the
web-reducing rolls and arranged between the
paths of the heads or flanges of the blank so
as to form lateral guides as well as top and
bottom guides for the blank during the pas-

~sage of the blank through the aforesaid pas-

sage-way.

n testimony whereof, I sign the forego-

ing specification, in the presence of two wit-
nesses, this 6th day of September 1902. at

| Cleveland, Ohio.

HENRY GREY.

Witnesses:
C. H. Dorer,
- TELSA SCEWARTZ.

on the inner sides of the heads
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