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UNITED STATES

Patent C

F F ICEs

WILLIAM D. EYNON AND JOHN R. EYNON, OF PHILADELPIIIA, PENN:
SYLVANIA, '

CONTINUOUS ROLLING-MILL.

SPECIFICATION forming part of Letters Patent No. 616,092, dated December 20, 1898.
Application filed March 31, 1898.5 Serial N6, 675,836, (No model.) ‘

To all whom it may conceriv: |
Be it known that we, WiLLIAM D. EYNON

and JOHN R. EYNON, citizens of the United |

States, residing in the city and county of
Philadelphia, State of Pennsylvania, have in-

vented new and useful Improvements in Con-
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tinuous Rolling-Mills, whiech improvements
are tully set forth in the following specifica-
tion and accompanying drawings.

Our invention relates to improvements in
continuous rolling-mills; and it consists of
mechanism whereby the millis rendered more

convenient of access and effective in its op-

eration than mills of asimilar character now
in use. o | |

It also consists in so arranging the several
parts of the mill that the time and expense

ordinarily required for repairs to the same

are reduced to a minimum, as are also the

first cost and maintenance of the mill.

It also consists in combining the mill and
engine in such a manner that the desired
speed 1s imparted to the rolls arranged in
groups of two or more pairs.

It further consists in the exclusive employ-

ment of spur-gears and in so arranging the
gearing that two or more pairs of rolls may
be driven without the use of bevel-gears.

It also consists in so arranging grooves in
the several rolls that the torsional strain on
a bar when the same is passing from one pair
of rolls to the next pair is reduced to a mini-
mum. | |

1t also consists of a guide which directs a

35 bar from the grooves in one pair of rolls to

_40

45

those in the next pair, said guide being op-
erated by the bar when the latter is passing
from one pair of rolls to the next pair and
in such a manner as to automatically raise
the lids of the guide when the forward end
of a bar is engaged by the grooves in the

‘next pair of rolls, sothatsaid bar may bulge

without coming in contact with the lids of

the guide, should bulging oceur, due to the

bar being fed faster by a pair of rolls than it
is taken up by the next pair. T
It also consists of mechanism for indicat-

, ing the relative speed of a bar as it passes

!
\

from one pair of rolls to the next pair as com-

| '\.-__ﬁ

plue shown in a di
o

'par_ed with the speed of the rolls between

which said bar is passing. _
- It also consists of mechanism for indicat-
ing the draft of the rolls, so that the latter
may be adjusted with great exactness in or-
der to insure the correct working of the same.
- 1t also consists of mechanism whereby the
mill can be disconnected from the engine tha
drives it simultaneously with the shutting off
of the steam to the engine, so that there will
be no danger of breakage from delay in stop-
ping. |

It further consists of novel details of con-
struction, all as will be hereinafter fully set
forth, and particularly pointed out in the
claims. .

Figures 1 and 2 represent plan views of cer-
tain portions of a rolling-mill embodying our
invention. Fig. 3 represents a side elevation
of aportionof the gearing seen inFig. 1. Fig.
4representsapartialsideelevationand partial
vertical section of certain of the parts seen

1n Fig. 1, the section being taken on line z «,

Fig. 1. Fig. 5 represents a partial side ele-

vation and partial vertical section of certain

of the parts seen in Fig. 2, the section be-
ing taken on line y vy Fig. 2. Fig. 6 repre-
sents a side elevation of certain of the parts
seen inFig. 2. Fig. 7 represents a plan view,
on a reduced scale, of certain of the parts
shown in Figs. 1. and 2 and the manner of
driving the gearing in order to impart mo-
tion to the several rolls, which latter, how-
ever, are omitted for the sake of clearness
of illustration. Fig. S represents, on an en-

larged scale, an end elevation, partly in see--

tion, of a guide employed in connection with
our invention. FKig. 9 represents, on a re-
duced scale, a side elevation, partly in sec-
tion, of the parts seen in Fig. 8. Ifig. 10 rep-
resents an end elevation of a pair of rolls and
frame in which the same are journaled and
a portion of the mechanism for operating the
lid of the guide seen in Figs. 8 and 9. Fig.
10* represents a vertical section of a three-
way cock employed in connection with our

invention. Iig. 10 represents a sectional

view of.the parts seen in Fig. 10® with the
Terent pogition from that
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seen in Fig. 10%,
elevation of the parts seen in Fig. 10.
12 represents an-end elevation of a pair of
rolls and frame in which the same are jour-
naled and also the mechanism for adjusting
the draft of said rolls. Fig. 13 represents a
front elevation of the parts seen in Iig. 12.
Fig. 14 represents a front elevation of a pair
| Fig. 15 repre-
sents, on an enlarged scale, a vertical section
of portions of a pair of rolls employed. Fig.
16 represents a partial side elevation and par-
tial vertical section of the mechanism for
starting and stopping the mills, the section
being taken on line z z in Iig. 17. Fig. 17
represents a plan view of certain of the parts
seen in Fig. 16. TFig. 18 represents a partial
end elevation and partial vertical section of
certain of the parts seen in Fig. 17, the sec-
tion being takenon line 2’ 2’ 1n Fig. 17. Fig.
19 represents a plan view of the driving mech-
anism for the rolls of the mill. Fig. 20 rep-
resents a plan view of a modification of the
driving mechanism seen in Fig. 19. Fig. 21
represents an end elevation of certain de-
tached portions of the mill. Iig. 22 repre-
sents an end elevation of a pair of rolls and
portions of the mechanism for indicating the

speed of said rolls and that of a bar passing

between them. Fig: 23 represents a partial

front elevation and partial vertical section of |

the parts seen in Iig. 22, the section being
taken on line z? z* in Fig. 22. Fig. 24 repre-
sents a front elevation of the speed-indicator
seen in Figs. 22 and 23. Fig. 25 represents
a, vertical section, on an enlarged scale, of
portions of a pair of rolls, showing the axial
movement imparted to a billet during 1its
progression.

Similar numerals of reference indicate cor-

. responding parts in the figures.
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Referring to the drawings, 1 designates a
rolling-mill,which in the presentinstance con-
sists of two distinet sets of frames 1%, as
seen at 2 and 3in Figs. 1, 2, and 7, sald frames
having journaled therein the rolls 4 to 11, in-
clusive, and which constitute the lower or
bottoin rolls of the series, it being evident
that the rolls are worked in pairs, consisting
of a top and a bottom roll.

The shaft 4%, which may be coupled to the
shaft 4% of the roll 4, may likewise be cou-
pled to a shaft 5%, journaled in the standards
6% and having secured thereon a spur-gear
5%X driven by an idler 7%, secured to a shaft
8%, journaled in the standards 6%, it being
noted that the shaft S has also secured there-
to a gear-wheel 9%, whichis driven by a pinion
10% on the main driving-shaft 11* for the rolls
journaled in the set 2 of frames 1~.

The shaft 12 of the roll 5 may be coupled
in any well-known manner to a shaft12* and
the latter to a shaft 12°%, which has secured
thereto a spur-gear 18%, which is driven by
the idler 7*. |

The shaft 13 of the roll 6 may be coupled

Iig. 11 represents a front |
Flg |

which has firmly secured thereon a gear-wheel
15%, with which meshes a gear-wheel 16%, se-
cured to a shaft 17X, which latter also carries
an idler 18%, driven by the pinion 10~

The shaft 19% of the roll 7 may be coupled
to a shaft 20X and the latter to a shaft 2077,
which has secured thereon a gear-wheel 217,
driven by the idler 18%.

It will be apparent that the number of
teeth in each of the gear-wheels hereinbefore
referred to may be such relatively to each
other that the proper speed may be imparted
thereby to the rolls 4 to 7, inclusive.

The shafts 4%, 12%, 14%, and 20" each carry
a pinion 22%, which meshes with a similar
pinion (which is not shown in the drawings
for the sake of clearness of illustration) on
each of a number of shafts located directly
above said shafts 4%, 12%, 14%, and 20%, so
that the motion imparted to the said shafts

4% 192X 14%, and 20% will be transmitted to

the shafts located above them, so that the
same may impart motion in the usual manner
to the shafts 23% of the top or upper rolls 23*%
of each pair of rolls. |

"The lower roll 8 of a pair of rolls is driven
by a gear-wheel 12, secured to a shaft 1o,
journaled in the standards 14, it being noted

that said gear-wheel is driven by an idler

or pinion 15, secured to a shaft 16, journaled
in the standards 14.

The lower rolls 9 of a pairof rollsisdriven
by a gear-wheel 17, secured to a shait 18,
journaled in standards 14, it being noted that
said gear-wheel 17 is driven by the idler 1o.

The shaft 16 has secured thereon a gear-
wheel 19, which is driven by a gear-wheel 20,
secured to the main driving-shaft 21 for the
rolls journaled in the set 3 of frames 1%,

The lower roll 10 of a pair of rollsis driven
by ‘a gear-wheel 22, secured to a shaft 25,
journaled in the standards 14, it being noted
that said gear-wheel 22 is driven by an idler
94, secured to a shaft 25, journaled in the
standards 14.

The lower roll 11 of a pair of rollsisdriven
by a gear-wheel 26, secured to a shaft 27,
journaled in the standards 14, it being noted
that said gear-wheel 26 is driven by the
idler 24.

The shaft 25 has secured thereon a gear-
wheel 28, which is driven by the gear-wheel
20 on the main driving-shaft 21. |

Journaled in the frames 1% of the set 3 of
frames are the shafts 29, 30, 31, and 32, each
of which earries a pinion 33, the object of
which is substantially the same as that de-
seribed in connection with the pinions 22%.

The shaft 34 of the roll 8 may be coupled
to the shaft 29, and the latter may be coupled
to the shaft 13, and likewise the shaft 35 of
the roll 9 may be coupled to the shaft 30, and

the latter may be coupled to the shaft 18 in

any well-known manner.
The shaft 36 of the roll 10 and the shatt 57
of the roll 11 may be coupled in any well-

toa shaft 14%, likewise coupled to a shaft 14*%, | known manner to the shafts 31 and 53, re-
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spectively. The shaft 31 may be coupled to
the shatt 23 and the shaft 32 may be coupled
to the shatt 27, sothat the gear-wheels 22and

26 will impart motion to the rolls 10 and 11,

respectively.
The main driving-shafts 11*and 21 may be
driven by the mechanism seen in Fig. 19, 1t

“being noted that said shafts are provided

with cranks 38,which are operated by the pis-
tons 39 in the cylinders 40, 1t being under-
stood that said cylinders are provided with
the customaryinletand exhaust ports,valves,

gear, &c., which are not shown in the draw-.

1ngs, since the same form no partof the pres-
ent mventlon

If desired, the cranks 38 of the shaft 21
and parts betw een them and thecylinders 40
may be dispensed with, and in lieu thereof

‘pulleys 41 and 42 may be secured to the shafts

11° and 21, respectively, and a belt43 passed
around said pulley, so that the motion im-
parted to the shaft 11X by the pistons 39 may
be transmitted to the shaft 21 through the
medium of said belt 43, as will be seen in

Figs. 7 and 20, it being of course understood.

that a single or double acting engine may be
employed, as may be desired. *

In Fig. 7 a portion of the driving mechan-
i1sm seen in Fig. 19 is shown in dotted lines,
as at a, 1t being understood that said portion

- in full lines on the right-hand side of Fig. 19

35
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and beyond the ecylinders 40, it being evi-
dent that when the four sets of cranks 38 are

employed the belt 43 may be dispensed with.

1t will be evident that, if desired, an ad-
ditional pulley may be applied to either or
both the shafts 11* and 21, whereby power
can be transmitted by a belt therefrom to an-
other mill or set of rolls similar to that indi-
cated at 2 and 3. It will also be apparent
that, if desired, when a double-acting engine
is employed toactuate the shafts 11° and 21

the belt 43 (seen in Fig. 7) can be dispensed

with and power transmitted from the pulleys
41 and 45 to other mills or sets of rolls.

The stopping mechanism for the main driv-
ing-shafts 11° and 21 consists of a clutch 44,
earrled by each of said shafts, as beet seen in
Figs. 16 and 17. .

The shafts 11* and 21 are eeeh formed in
two lengths, one length of each of said shafts

having firmly secured thereto the member 45

of a cluteh 44, while the other length of each
of said shafts carries the members 46 of a
clutch 44, said member 46 being adapted to
slide longitudinally on the length of shaft

which carried the same and being mounted

thereon in such a manner that when a rotary
motion is imparted to said member 46 it will
transmit a similar motion to the length of
shaft on which it is mounted.

The member 46 of a cluteh 44 is provided
with a projection 47, with which engages at
certain times a wedge 48, forming part of an
arm 49, secured to -a shaft 50, journaled 1n
suitable supports 51.

Either of the arms 49 |

—

G

may be operated by a cord, chain, &c., 52,
and the motion imparted to one of sald arms
49 will be transmitted to the other by reason
of the link 53, which connects both of said
arms 49. The link 53 also operates a bell-
crank lever 54, so that the latter may either
open or close the throttle-valve 55, according
to the position of said bell-crank lever.
Each shaft 50 has secured thereto an arm

56, which operates a link 57, connected to a

wedge 58, so that motion from either arm 49
may be transmitted to said wedge 53, for a
purpose to be hereinafter described.

59 designates levers adapted to operate the
members 46 of the clutches 44, so as to cause
them to either engage with or be disconnected

from the members 45 of the clutches 44, ac-

cording to requirements.

Each lever 59 is retained in its normal PO-
sition by a stop 60, pivoted to alever61,which,
as seen in L1g. 18, is freely suspended in a
frame 62, it being noted that the lever 61 is
operated by the wedge 58, for a purpose here-
inafter ezplemed

The mechanism for adjusting the draft of
a pair of rolls consists of a shaft 63, Journaled
in ears 64, swiveled in the Serew—threaded
stems 65,each of which has a bevel gear-wheel
66 secured thereon, it being noted that the
bevel gear-wheels 66 mesh with the bevel gear-

shown dotted corresponds to the parts seen | wheels 67, secured to the shaft 63, the latter

being each provided with a wheel 68 for ro-
tating the same. ™The top or upper journal-
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boxes of each pair of rolls are keptatall times

in contact with the lower extremities of the
stems 65 by the mechanism seen in Kig. 12,
and which consists of the levers 69, operated
by the weight 70 and in such a manner as to
cause the bars or brackets 71, on which the
top or upper journal-boxes rest, to keep the
latter at all times in contact with the stems 65.

It will be seen on referring to Ki
the under side of the bevel gear-wheel 66 acts
as an abutment for one extremity of a lever
72,-fulerumed, as at 73, to the frame 1%, it be-
ing noted that said lever 72 acts as a pointer
for indicating, in connection with the gradu-
ated scale 74, the draft of the rolls jour naled
in the frame 1>< as seen in said Fig. 21.

In practicea draft- incdicating device similar
to that just descr 1bed 18 employed with each
pair of rolls.

In Fig. 22 is shown a device for indicating
the Speed of the rolls 23**and 75 and that of

the bar 76 being drawn between them, said

device consisting of an arm 77, pivoted, as
at 78, to any suitable support, as at 79, 1t be-
ing noted that said arm 77 has journaled in
one extremity thereof a roller 80, which con-
tacts with the roll 23%* and receives motion
from the same when the latterisin operation,

said support 79 being inserted in the opening
77% when the indicator is-in operation.

The

otherextremityof the arm 77 hasloosely fitted
therein a box 81, in which 18 journaled the

roller 82, which is in contact with the bar 76,

it being apparent that said bar 76 in being
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~imparted to a roller 82 by a bar 70.
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drawn from one pair of roils to the next pair
will impart during its progression a rotary
motion to salid roller 82 and that the latter
will not be interfered with by any irregulari-
ties in the bar 76, as the box 31 may accom-
modate itself to suchirregularities by raising
and lowering in the slot 83 more or less, ac-
cording to the extent of the irregularities in
the bar 70, should such exist. The rotation
of the roller 82 is transmitted to a worm 84,
which operates a worm-wheel 84%, secured to
a shaft 85, which carries a finger or pointer
86 for indicating the speed of the roller 82,
and consequently that of the bar 76, the dial

37 of the speed-indicatoer (seen in Fig. 24) be-

ing stationary, and it being understood that
the roller 80 operates parts which correspond
substantially to those bearing the numerals
84, 85, S6, and 87. - (Seen in Fig. 24.)

It will of course be understood that the in-
dicating device seen in Figs. 22 to 24, inclu-
sive, can be applied with equal readiness to
the receiving pair or delivery pair of rollers
without depm*tmﬁ' from the spirit of our in-
vention.

When a bar 76 in passing from one pair of
rolls to the next pair leaves a roller 82 the
latter, as also the extremity of the arm 77,
which C&I‘l‘leb the same, drops by gravity, and
said roller 82 will come in contact with a sta-
tionary gmde a8 for a bar 70, salud guide serv-
ing also as a brake to stop the rotary motion
It will
be apparent that when the extremity of the
arm 77 which carries the roller 82 drops 1ts
opposite extremity,which carriesthe roller 30,
will rise, and in so doing will cause said roller
S0 to come in contact with a brake 89, which
stops the rotation of the roller 80 as imparted
to the same by a roll, as 237, The object in
stopping the rollers 80 and 82, as hereinbefore
described, and immediately after a bar 76 has
been drawn from between a pair of rolls, such
as 23°* and 75, is to prevent the rollers S0
and 82 from rotating -after a bar 70 has left
a roller 82,1t being apparent thatif the brakes
88 and 39 were not employed the momentum
of the rollers 80 and 82 would carry their re-
spective fingers or points 86 beyond the de-
sired point, and thereby fail to indicate the
correct speed of said rollers as imparted there-
to by the roll 25 and bar 76, respectively.
The guides 38 are secured to their respective
frames 1” in the usual manner.

The portion 90 of the bottom roll {seen in
Ifig. 15) illustrates the manner of forming the
orooves therein, so as to produce flat bars
when workingin connection with theroll 23°%,
(seen in said Ifig. 15,) it being apparent that
by providing the roll 23*° with a tongue and
the roll 90 with a groove in substantially the

‘manner indicated and in addition shaping the

recesses on either side and providing over-
lapping joints, substantially as shown, the lia-
bility of bars when passing between the rolls

of being carried around by sticking to either
of said rolls 23*% or 90 is entirelyremoved, it | cept at the proper time.
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being also apparent that it 1s not necessary to
turn the bar, as the joints in the rolls are re-
versed as the bar progresses through the same.

01 designates a guide, (best seen in IFigs. 8
and 9,) the same consisting of a stationary
lower V or similar shaped portion 92 and lids
03 and 94, hinged thereto, as at 94%, it being
noted that said guide 91 is given an axial turn
or twist, as best seen in Fig. 9, the object of
said twist being to so turn a bar, as 76, for
instance, when passing from one pair of rolls
to the next pair that the forward end of said
bar may be so deflected by the twist in the

guide 91 that said forward end may be brought

in the proper position to enter the grooves 9o
(shown in dotted lines in Fig. 25) in a pair of
rolls,which receive the grooves 93* in the rolls
237X and 94, (seen in said Fig. 25,) it being

75

30

noted that the axis ¢ of the orooves 92 does

not coincide with the axis d of the grooves
03*; but said axes are so disposed relatwely

to each other that they lie in different planes.

The explanations in connection with the
orooves 927 and 93” apply also to the grooves
95 and 96, (seen in Fig. 25,) and one or more
cunides 91 may be loemed between each pair
of rolls, so as to guide one or more bars from
the grooves in any one pair of rolls to the

Q0

95

orooves in the next pair, and so on through-

out the entire series of rolls.

We desire to call especial attention to the
fact that the unrecessed portions of the pe-
ripheries of the rollg 23%%, 4, and 11, &c.,which
extend from the worl{mg orooves of said rolls
toward the frame 1%, are eylindrical or of sub-
stantially uniform diameter, whereby another
set, of grooves can be cut therem so that the
1’-01111:1'0* can be done with equal fﬂ,mhty, which
isnot the case when conical rollsare employed.

We also desire to emphasize another fune-

-tion attained by rolls constructed substan-

tially as seen in Ifigs. 13 and 14, since 1t will
beapparent that When itis desir ed to roll bars
‘erent sizes the desired adjustment can
be readily made by shifting each roll longi-
tudinally. Ior instance, if the roll 28%% is
shifted to the left and the roll 11 to the right
it will be seen that while the thickness of the
bar in one direction remains unchanged 1its
dimensions.in the opposite direction have in-
creased, a funetion which cannot be effected
by conically-grooved rolls. In like manner
it will be apparent that by separating and
longitudinally shifting in opposite directions
the rolls seen in Fig. 15 the same effect 1s
attained as has been above explained.
means for enabling the boxes of the rolls to
be longitudinally shifted, being well known

1 to those skilled in this art, is believed to re-
quire no further descmptmu since the same:
per se forms no part of the presentinvention.

The lids 93 and 94 have pivoted thereto the
catches 97 and 98, respectively, said catch 97
engaging & lug 99 on thelid 94 and the catch
98 engaging a lug 100 on the lid 93, so as to
prevent said lids 93 and 94 from opening ex-
The catches 97 and

The.
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98 are each provided with a hook 101 for con-
necting the catch 97 to an arm 102 and the
catch 98 to an arm 103, it being noted that

the arms 102 and 103 are secured to a crank-

- shaft 104, journaled in a standard 104* and
connected by means of a link 105 to a piston-
rod 106, so that the latter when moving in
the direction indicated by the arrow e in Fig.
J may rock the crank-shaft 104, and thereby
open the lids 93 and 94 by exerting a pull
upon the hooks 101, which latterin turn cause
the catches 97 and 9§ to rotate on their piv-
ots 107, and thereby release their hold on the
Ings 99 and 100, and when said catches come
in contact with the blocks 108 they can no
longer rotate on their pivots 107, and conse-
quently the cateh 97 and lid 93 at this period
move as one on a hinge 94 and for a purpose
to be hereinafter descrlbed

Journaled in each frame 1%X is a shaft 109,
(see Figs. 10 and 11,) which has secured
thereto the ar ms 110 and 111, the latter be-
ing connected by means of a hnk 112 to an
arm 113, secured to the plug 114 of a three-
way cock 115, so that the latter may be either
opened or closed by the action of the arm
110, as 1s evident. The cock 115 has con-
“nected thereto the pipes 116, 117, and 118, it
being noted that the pipe 117 leads from the

cock 115 to the steam-cylinder 119, within

which the piston 120 of the plston I’Od 106 is
located.

The operation is as follows The wheels 68
(seen in Figs. 12, 13, and 14) are rotated by
hand in one duectlon or the other until a
pointer 72 (seen in Fig. 21) registers with a
desired noteh or gmduation 72>< on the scale
74, and when said pointer coincides with the

desired graduation the rotation of the wheel

63 18 stopped, it being understood that each
frame 1” of the millis provided with a wheel 68
~ and registering mechanism connected there-
with, as described. The rotation of a wheel
68 in one direction or another will regulate
the draft of a pair of rolls employed in con-
nection therewith. It will be apparent that
when the clutch mechanism seen in Figs. 16
and 17 1s in the p081t1011 seen'in Fig. 17 the
several pairs of rolls in the mill 1 w111 be 1n
operation, and a bar 76 to be worked is then
fed to the rolls 4 and 23°%, (see Figs. 1 and

13,) said bar being fed by the latter to the |

roll 5 and a roll 2.‘><>< located above the same,
the latter pair of rolls feeding the bar 76 to
the next pair of rolls, and so on throughout
the entire series, and after a bar 76 ha% been
drawn between the last pair of rolls 11 and

237 (see Figs. 2 and 14) it is finished and
may be transferred to any desired point.

‘When it is desired to stop the rolls, either

cord 52 (best seen in IFig. 16) is pulled in the
direction indicated by the arrows J/, thereby
causing the wedges 48 to be brought in the
path of the mo;]e(,tmns 47, and thereby sepa-
rate the members 46 of the clutches 44 from
the members 45 thereof, and thus stop all the
1011f4 1n the mill 1 at the same instant.

| ber 45 by the action of a wedge 48.

by the next pair.
1n contact with an arm 110, the latter will re-

Al

.....

pull upon e1thel cord 52 will cause the wedges
53 to move 1n the presentinstance from rwhb
to left, and in so doing will canse each arm
61 (seen in Figs. 16 and 18) to turn on its axis
61%, and thereby cause the stop 60, pivoted
thereto, to lower, so as to be withdrawn from
the path of an-arm 59, so that the latter may
be free to turn on its axis 59, when a mem-
ber 46 of a clutch 441s separated from & mem-
It is to
be noted that the throttle- Va,lve 55 will be
closed simultaneously with the separation of
the members 46 from the members 45 of the
clutches 44, due to the bell-crank lever 54
and parts connected therewith and so clearly
seen in Fig 16. When the forward end of a
bar 76 comes 1n contact with an arm 110, it
will cause the latter to rock ifs shaft 109 and
cause the link 112 to lower, and thereby cause
the plug 114 of the cock 115 to occupy the
position seen in Fig. 10° and when said
plug is in this position the live steam will
flow through the pipes 116 and 117 and enter
the cylinder 119 and cause the piston 120

therein to move in the direction indicated by

the arrow ¢ in Fig. 9, and thereby rock the
shaft 104, and thus open the lids 93 and 94 of
the guide or conveyer 91 at about the period
that the bar or billet 76 hits the arm 110, so
that said lids will not interfere with a bar 76
should the same bulge while passing between
two sets of rolls, it belnﬂ' apparent that bulg-
ing of a bar 76 occurs when the same is fed
by one pair of rolls faster than it is taken up
When a bar 76 is no longer

turn of its own weight to its normal position,
as seen in Kigs. 10 and 11, and rotate the
plug 114, so that the same will occupy the

position seen 1n FKig. 10*, and when in this

position the steam in the cylinder 119 will
escape through the pipe 117 and plug 114
and finally through the pipe 118 to the open
alr or any desired point, it being noted that
when the plug 114 is in the position seen in
Fig. 107 the live steam in the pipe 116 is
shut off from the pipe 117, and thereby per-
mits the steam from the cylmder 119 to fol-
low the course indicated by the arrows in said
Fig. 10*. When the steam has escaped from.

& cylinder 119, the lids 93 and 94 of a guide -
91 close of their own weight and interlock

automatically, and said lids in closing will
rock the shaft 104, and thus cause the piston-
rod to exert a pull on the piston 120 and in a
direction opposite to that indicated by the

arrow e in Iig. 9, and thereby return the pis-

ton 120 to 1ts nor mal position, as seen 111 said
Fig. 9.

It is t0 be understood that the draft regu-
lating and indicating device seen in Figs. 12,

13, 14., and 21 and also the spee’d-indicating

device seen in Ifigs. 22, 23, and 24 are em-
ployed in connection with each pair of rolls
and that a guide 91 and connected parts seen

in Figs. 8 and 9 1s located between two adja-

cent pairs of rolls; so as to impart the proper
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twist to a bar 76 for the purpose hereinbetore
described. o

It will be apparent that the speed-indicat-
ing device and also the guide 91, hereinbe-
fore described, may be increased or dimin-
ished in number, aceording to the number of
orooves in each pair of rolls.
- Especial attention is called to the fact that
we employno bevel-gearing to transmit power
from one set of rolls to the other, since only
spur-gears are used, whereby the construc-
tion is greatly simplified throughout and more
effective results are obtained than in prior
devices where bevel-gears have been em-
ployed. |

It will be evident that in the construction
seen in Figs. 8 and 9 we need not in every
instance employ eylinders containing a pis-
ton actuated by fluid-pressure, since the lids
or covers 93 and 94 can be operated by means
of an electric motor, cog-wheels, or a system
of levers, the proper connections having been
made thereto from the tripping mechanism
seen in Ifig. 10, and we do not theretore de-
sire to be limited in every instance to the ex-
act construection of the fluid-actuating mech-

anism we have shown inthe present instance.

It will also be understood that the arm 110
(seen in Fig. 10) may be located at other
points without departing from the spirit of
our invention.

Especial emphasis is laid upon the func-
tion attained by the indicating devices seen
in Tigs. 21 to 24, inclusive, it being under-

stood that the same are operated in conjunc- |

tion with each other, the reading or indica-
tion upon the dial or disk 24 being compared
with the reading on the scale seenin IFFig. 21,
whereupon the necessary adjustment of the

rolls relative to each other can be readily
made. It will also be apparent that changes

may be madein the details of the clutch mech-
anism seen in Figs. 16 to 18, inclusive, with-
outinvolving a departure from ourinvention,
the principal object thereof being to enable
the main shafts 11* and 21 to be simultane-
ously thrown out of operation at the time the
throttle-valve is closed. It will further be

apparent that other changes may be made by |

those skilled in the art without departing
from the spirit of our invention, and we do
not therefore desire to be limited in every in-
stance to the exact construction we have here-
in shown and described.

Having thus described ourinvention, what
we claim as new, and desire to secure by Let-

ters Patent, 1s—

1. In a rolling-mill, & main driving-shaft
11* having a spur-gear 10* secured thereon
and adapted to mesh with and drive the spur-
gears 9% and 18%, so as to impart motion to
their shafts S* and 17* respectively, a spur-

“gear 7% secured to the shaft 8* and adapted

-3 »

to mesh with and drive the spur-gears 5%
and 13%, the latter gears being mounted on
the shafts 5 and 127< respectively, which lat-

{

i
| D

e

ter transmit power to the rolls 4 and 5 and to
the spur-gears 22X mounted on the shafts 4~
and 12%, said gears 22> being adapted to drive

‘similar gears of rolls adjacent to said rolls 4

and 5, a spur-gear 16* secared to said shaft
17% and adapted to mesh with and drive the
spur-gear 15* connected to the shaft 14" and
also the shaft 14X and the roll 6, the gear-
wheel 22% on the shaft 14* being adapted to

i mesh with a similar gear actuating a roll lo-

cated in proximity to the roll ¢, a spur-gear
21% meshing with said gear 18 and secured
to the shaft 20°% and means for transmitting
ower from the gear 21* to the alining gear
29X on the shaft 20%, and thence to the roll 7,
said gear 22% being adapted to drive a simi-
lar gear belonging to the roll adjacent to the
roll 7. | | S

2. In a rolling-mill, a main driving-shaft
21, a spur-gear 20 secured thereon and adapt-

ed to mesh with the spur-gears 19 and 23 se-

cured to the shafts 16 and 25 respectively, &
pinion 15 secured to the shaft 16 and adapted

'to mesh with the spur-gears 12 and 17, where-

by the two latter impart motion to the rolls
3 and 9 respectively, and to gears 33 mounted
on the shafts 29 and 30, said gears 33 being
adapted to mesh with and drive similar gears
belonging to the rolls adjacent to said rolls 8
and 9, and a spur-gear 24 secured to the shaft
25, which carries said gear 28, and adapted
to mesh with and drive the spur-gears 22 and
26, whereby the motion of the two latter may
be imparted to the rolls 10 and 11 respec-
tively, and also to the gears 33, the latter be-
ing secured to the shafts 31 and 32, and said
cears 33 being adapted to drive similar gears
belonging to the rolls adjacent.to the rolls 10
and 11. | |

3. In a rolling-mill, a main driving-shaft
11* having a spur-gear 10~ secured thereon
and adapted to mesh with and drive the spur-
gears 9% and 18%, so as to impart motion to
their shafts 8% and 17” respectively, a spur-
gear 7% secured. to the shaft 8¢ and adapted
to mesh with and drive the spur-gears 5**
and 13%, the latter gears being mounted on
the shafts 5% and 12%X respeectively, which
latter transmit power to the rolls 4 and 5 and
to the spur-gears 22* mounted on the shatts
4% and 12%, said gears 22* being adapted to

drive similar gears of rolls adjacent to said

rolls 4 and 5, a spur-gear 16* secured to said
shaft 17X and adapted to mesh with and drive
the spur-gear 15% connected to the shaft 147°%
and also the shaft 14* and the roll 6, the gear-
wheel 22% on the shaft 14* being adapted to
mesh with a similar gear actuating a roll lo-
cated in proximity to the roll 6, a spur-gear

21* meshing with said gear 18" and secured

to the shaft 20%% and means for transmitting
power from the gear 21 to the alining gear
29X on the shaft 20 and thence to the roll 7,
said gear 22% being adapted to drive a simi-
lar gear belonging to the roll adjacent to the
roll 7, in combination with an engine-cylin-
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del a piston and piston-rod therein and con-
nections common to said rod and shaft 11%,
for operating the latter.

4, In a rolling-mill, a main driving-shatt
11* having a spur-gear 10* secured thereon
and adapted to mesh with and drive the spur-
gears 9° and 18* so as to impart motion to
their shafts 8% and 17* respectively, a spur-
gear 7% secured to the shaft 8¢ and adapted
to mesh with and drive the spur-gears 5%*
and 13%, the latter gears being mounted on

the shafts 5% and 12%% respectively, which

latter transmit power to the rolls 4 and 5 and
to the spur-gears 22* mounted on the shafts
4% and 12%, said gears 22* being adapted to
drive similar gears and rolls adjacent to said
rolls 4 and 5, a spur-gear 18~ secured to said
shaft 17%, a gear 16~ carried by the shaft 17%
and ada,pted to mesh with and drive the gear
15% connected to the shaft 14*% and also the
shaft 14* and the roll 6, the gear-wheel 22%
on the shaft 14~ being adapted to mesh with
a similar gear actuating a roll located in prox-
imity to the roll 6, a spur-gear 21~ meshing
with said gear 18* and securad to the shaft
20°* and means for transmitting power from
the gear 21* to the alining gear 22*% on the
shaft 20* and thence to the roll 7, said gear

227 being adapted to drive a similar gear be-

longing to the roll adjacent to the roll 7, in
combination with a crank-shaft 21, gearing
and rolls actuated thereby, a double-acting
engine located between said shafts and con-
nections from the piston-rods of said engines,
to each of said crank-shafts, the latter hav-
ing pulleys thereon for tmnsmlttm power

_from sald shafts.

5. In a rolling-mill, a crank-shaft 11% hav-
ing a pulley ther eon, a spur-gear 10 mounted
thereon and in mesh with spur-gears 9% and
18%, a shaft 8° on which the gear 9* is mount-
ed, a gear 7* also mounted on said shaft 8%,
gears 5 -and 15° meshing with said gear 7%,
means for transmitting power from the gears
5*% and 13 to rolls 4 and 5, a shaft 17 on

which the gear 18 is mounted, a gear 16*

mounted on said shaft17%, a gear 15% in mesh
with said gear 16%, rolls 6 and 7, power-trans-
mission devices for actuating the latter rolls
and also other rolls located in proximity to

said rolls 4, 5, 6 and 7, a ecrank-shaft 21, hav- |

ing a pulley mounted thereon, a spur-gear 20
mounted on said shaft 21, a gear 19 in mesh
with the gear 20, a shaft 16 carrying said gear
19 and also a gear 15, gears 12 and 17 mesh-
ing with said gear 15, shafts 13 and 18 carry-
ing said gears 12 and 17 respectively, rolls 8
and 9, means for actuating said rolls from
said shafts 13 and 18 respectively, a gear 23
in mesh with said gear 20, a gear 24, a shaft
on which said gears 28 and 24 are mounted,
gears 22 and 26 in mesh with said gear 24,

- shafts 23 and 27 on which said gears 22 and
- 206 are mounted, rolls 10 and 11 adapted to be

actuated from said shafts 23 and 27, other
rolls located in proximity to said rolls 8 9,10
and 11, means for actuating said other rolls

'shafbs,elutches common thereto,

| a double-acting engine located intermediate

said crank-shafts 11*and 21 and connections
from the piston-rods of said engine to said
crank-shafts.

6. In a rolling-mill, a plurality of main

shafts, a throttle-valve controlling fluid-pres-

sure by means of which said shafts are oper-
ated, clutches mounted on said shafts, each

clutch consisting of a plurality of members

having a projection thereon, wedges adapted
to Gontact with said pmwutmns s0 as to sep-
arate said clutch members, means for oper-
ating said wedges in unison, and connections
common to said means and throttle-valve.
7. In a rolling - mill, a plurality of main
said clutches
consisting of members 45 and 406, each of the
latter having the projection 47 thereon, levers
suitably fulerumed and provided with wedges

76
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adapted to be brought into contact with said

projections so as toseparate said clutch mem-

bers, a link common to said levers, devices

for rendering the clutch-shifting mechanism
temporarily inoperative, a lever suitably ful-
crumed in proximity to said clutches and op-

erated in unison therewith, a throttle-valve

and connections common to said lever and

throttle-valve.
8. In a rolling-mill, an indicator devlce the

same consistingofr ollel srotatably suppor ted
the journals of ¢ one of said rollers being mount-
ed in a movable box, worms movable in uni-
son with the journals of said rollers, gears suit-
ably supported and actuated by said worms,
a registering device adjacent said gears, and
brakmo‘ dewces for said rollers. |

0. Tn a rolling-mill, the clutehes 44 consist-
ing of the membels 45 and 46, each of the lat-
t_er having the projection 47 thereon, the

wedges 48 adapted to be brought in contact

with said projections so as to separate said
members, a link common to a pair of said
wedges, whereby the latter can be moved 1n
unison, levers adapted to be operated by the
members 4.6, pins 60 for retaining sald levers
in their normal positions, wedges 58 for re-
moving said pins from the path of the levers
59, and a lever snitably fulerumed and oper-
ated by said link, a throttle-valve and cou-
nections common to said valve and lever.

10. In a rolling-mill, a device for ascertain-

ing the relative draft of a bar of metal as com-
pared with the speed of the rolls operating
thereupon,said deviceconsisting of a plurality

of rollers suitably supported, one of said roll-

ers being adapted to be applied to one of the
rolls cmd the other to said bar, and an indicat-
ing device for each of qa,ld 10116-['5‘ and oper-
ated thereby.

- 11. In a 1'0111110-111111 the rollers 80 and 82
rotatably supported :;md adapted to indicate

the relative speed of a pair of rolls to that of

the metal being drawn between the same,
speed- reﬂ*lgtermﬂ‘ devices operated by Smd
rollers, and br ake devices for the latter.

12, In a rolling-mill, a plurality of sets‘ of
| rolls, having diamond or V shaped grooves
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therein, the grooves of an alining set of rolls | one end of said eylinder, and means for caus-

having their axes turned at an angle to each
other, a trough-shaped axially-turned guide
located intermediate said rolls for the purpose
of turning the metalduring its progress there-
between, lids attached to said guide, levers
pivoted to said lids for opening and closing
the latter,an arm adapted to be operated by

“the metal when the latter is being drawn be-

tween said rolls and devices intermediate
sald arm and levers whereby said lids are op-
erated at proper intervals. |

13. In a rolling - mill, a plurality of rolls,
frames or housings therefor, threaded stems
mounted in the upper portion of the latter,
bevel-gears carried by said stems, a shaft also
provided with bevel-gears in mesh with said
first-mentioned gears, a pointer operated by
said stems, and a
graduated scale adjacent said pointerin com-
bination with an indicator provided with roll-
ers, means for supporting said indicator so
that one of said rollers shall contact with a
roll while the other of said rollers contacts
with the metal which is being rolled, and in-
dicating devices attached to s.:ud rollers and
‘uhpted to be operated in conjumction there-
with, the readings upon said scaie and i1ndi-
cating device being adapted to be compared
with each other.

14. In a rolling-mill, a pointer operated by
the adjustment of the journal-boxes of an up-

per roll, and a scale adjacent said pointer,in

combination with an indicating device pro-
vided with rollers one of which is adapted to
contact with a roll and the other with the
metal which is being rolled, said rollers hav-
ing indicating devices attached thereto.

15. In a rolling-mill, an axially-turned
cuide, lids hinged to said guide, levers piv-
otally mounted on said lids, blocks on said
lids adapted to form stops for said levers, in-
terlocking devices common to the ends of said
levers and sald lids, a movable arm adapted
to be operated by the metal in the act of roll-
ing and devices intermediate said arm and

said levers, whereby the rocking of smd arm
operates said levers and lids.

. 16. Inarolling-mill,aguide adapted toturn
the metal during its progression between &
pair of adjacent rolls, said guide consisting

~of a trough, lids hinged to each side and ex-

tending longitudinally thereof, levers pivot-
ally mounted on said lids, interlocking de-

vices common to said levers and lids, means

for closing said lids and means for automat-

ically actuating said levers, so as to unlock

’Lhe Iatter and open said lids.
Inarolling-mill, a guide adapted to turn

the meial dumnﬂ' 1ts progress through a pair

of rolls, the 1&tt61‘ having grooves therein in
different planes, lids mvoted to sald guide,
levers pivoted to said lids, connectlom from
the levers to a cr mlk-slmfb a cylinder having
a piston therein, conn ections common t0 mid
piston and cmnk shaft, a fluid-pressure pipe

ing said fluid-pressure to be introduced 1nto
said cylinder at a point prior to the entrance
of the Dbillet into its guide.

18. In a rolling-mill, a guide adjusted to
turn the metal as it passes through the same,
so as to bring theforward end of ‘Lhe 11’16’[::11111
allnement with ogrooves whose axes are in dif-
ferent planes from those of the arooves of the
feeding cylindrical rolls, hin ﬂ'ed lids attached
to s'.fud cuide, levers pwoted to said lids and
adapted to open and close the same, devices
actuated by fluid-pressure for operating said
lids, avalve controiling said fluid-pressure, an
arm adapted to be opemted by the metal
when the latter is being drawn between the
rolls, and connections common to said arm
and valve whereby said lids may be operated
at the proper intervals.

19, In a rolling-mill, a plurality of sets of
cylindrical rolls each having grooves therein,

the axes of said grooves bem*D turned at an
angle to each other onides loea‘red interme-
(]mte each pair of 10115, said gunides being
turned axially for the purpose (:-f impar tmrr
an axial movement to the metal which is be-
ing rolled, lids pivotally attached to thesides
of said ﬁ'mdes means for antomatically open-
Ing :-:md (J]osmfr said lids, and interlocking de-
vices for the latter.

20. In a 1"‘011i11m-111i11, a plurality of rolls, a
plurality of main shafts by which said rolls
are actuated, clutch mechanism common to

said rolls, a throttle-valve controlling the en-
gine operating said main shafts, means for
operating said clutch 111eeha1113m and throt-
tle sim ultaneously cuides intermediate said
rolls, lids for said ﬁ'mdes, and means for au-

tomatlcally opening and closing said lids.
21. In a rolling-mill, a main (]1"1\?111{1 shaft

11X having a spur-gear 10* secured thereon
and ad.&pted to mesh with and drive the spur-
gears 9% and 18%, so as to impart motion to
their shafts 8% and 17% respectively, a spur-
gear 77 secured to the shaft §° and adapted
to mesh with and drive the spur-gears 5** and
13%, the latter gears being mounted on the
shafts 5% and 127~ respectively which latter
transmit power to the rolls 4 and 5 and to the
spur-gears 22* mounted on the shafts 4* and
12X, said oears 22% being adapted to drive

oy

similar gears of rolls adjacent to said rolls 4

and 6, a spur-gear 16~ secured to said shaft
17° and ﬂdeopted to mesh with and drive the
spur-gear 15% connected to the shaft 14 and
also the shaft 14% and the roll 6, the gear-
wheel 22% on the shaft 14~ being adﬂpted to
mesh with a similar gear actuating a roll lo-
cated in proximity to the roll 6, a spur-gear
21% meshing with said gear 18* and secured
to the shaft 20 and means for transmitting
power from the gear 21° to the alining gear

22X on the shaft "”O}‘f, and thenece to the 1‘011 7,
said gear 22% being adapted to drive a simi-
lar gear belonging to the roll adjacent to the
roll 7, in combination with an engine-cylinder,

provided with a throttle-valve leading Into | a pwton and piston-rod therefor connectlons
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common to said rod and to cranks on said
main shaft 11%, a pulley mounted on the lat-
ter, another dmvmﬂ-shaft 21 suitably sup-
ported and adapted to actuate a set of rolls,
a pulley mounted on said shaft 21 and a belt
or other power-transmission device common

to said pulleys.
22. In a rolling-mill, a main driving-shaft

- 11 having a spur-ﬂ'ear 10X secured thereon

and adapted to mesh with and drive the spur-
gears 9% and 18%, so as to impart motion to
their shafts 8% and 17% respectively, aspring-
gear 7 secured to the shaft S and adapted
to mesh with and drive the spur-gears 5%*and
13%, the latter being mounted on the shafts
5% and 12%%, which latter transmit power to
the rolls 4 and 5 and to the spur-gears 22%

_ mounted on the shafts 4% and 12X, said oears

20
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22% being adapted to drive similar gears of
rolls adJacent to said rolls 4 and 6, a spur-
gear 16* secured to said shaft 17%and &dapted
to mesh with and drive the spur-gear 15% con-
nected to the shaft 14** and also the shaft 14%
and the roll 6, the gear 22* on the shaft 14%
being adapted to mesh with a similar gear
actuating a roll located in proximity to the
roll 6, a spur-gear 21* meshing with said gear
18% and secured to the shaft 20%X and means

for transmitting power from the gear 21% to

the alining gear 22*% on the shaft 20X and
thence totheroll 7,said gear 22* being adapted
to drive a SImllar gear belonging to the roll
adjacent to said roll 7, 1n combmatwn with a
second main drivin D'-Shaft 21, a spur-gear 20
secured thereon and adapted to mesh with
the spur-gears 19 and 28 secured to the shafts
16 and 25 respectively, a pinion 15 secured to
the shaft 16 and adapted to mesh with the
spur-gears 12 and 17, whereby the two latter
impart motion to the rolls § and 9 respectively
and to gears 33 mounted on the shafts 29 and
00, sald gears 33 being adapted to mesh with
and drive similar gears belonging to the rolls
adjacent to said rolls 8 and 9, a spur-gear 24
secured to the shaft 25, which carries said
gear 23 and adapted to mesh with and drive
the spur-gears 22 and 26, whereby the motion
of the two latter may be imparted to the rolls
10 and 11 respectively and also to the gears
35, the latter .being secured to the shafts 31

and 32 and said gears 33 being adapted to

drive similar gears belonging to the rolls ad-
jacent to the rolls 10 and 11 and means for
actuating said shafts 11* and 21.

93, In : a rolling-mill, & main driving-shaft
11* having a spur-gear 10X secured thereon
and adapted to mesh with and drive the spur-
gears 9% and 18%, so as to impart motion to
their shafts 8% and 17* respectively, a spur-
gear 7% secured to the shaft 8% and adapted
£0 mesh with and drive the spur-gears5** and
13%, the latter being mounted on the shafts 5%
and 127%%, which latter transmit power to the
rolls 4 and 5 and to the spur-gears 22° mount-
ed on the shafts 4* and 12"’*, said gears 22%
being adapted to drive similar gears of rolls

adgacent to said rolls 4 and 6, a spur-gear 16% |

secured to said shaft 17X and adapted to mesh

with and drive the spur-gear 15* connected

to the shaft 14<% and also the shaft 14X and

70

the roll 6, the-gear 22% on the shaft 14 being

adapted to mesh with a similar gear aetuat-
ing a roll located in proximity to the roll 6, a
spur-gear 21* meshing with said gear 18* and
secured to theshaft 20 and means for trans-
mitting power from the gear 21~ to the alin-
ing gear 22X on the shaft 20% and thence to
the roll 7, said gear 22% being adapted to drive
a similar gear belonging to -the roll adjacent
to said roll 7, in combination with a second
main driving-shaft 21, a spur-gear 20 secured
thereon and adapted to mesh with the spur-
gears 19 and 28 secured to the shafts 16 and
25 respectively, a pinion 15 secured to the
shaft 16 and adapted to mesh with the spur-
gears 12 and 17, whereby the two latter im-
part motion to the rolls 8 and 9 respectively
and to the gears 33 mounted on the shafts 29

75
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and 30, said gears belonging to the rolls ad-

jacent to said rolls 8§ and 9, a spur-gear 24 se-
cured to the shaft 25, which carries said gear
28 and adapted to mesh with and drive the
spur-gears 22 and 26, whereby the motion of
the two latter may be imparted to the rolls
10 and 11 respectively and also to the gears
99, the latter being secured to the shafts 31
and 32, and said gears 33 being adapted to
drive similar gears belonging to the rolls ad-
jacent to the rolls 10 and 11, an engine-cylin-

der located intermediate said main shafts 11%

and 21, a piston and piston-rod for said cyl-
inder, connections common to said piston-rod
and to cranks on one of said main shafts, pul-
leys mounted on each of the latter and a belt
or other power-transmission device common
to sald pulleys.

24. In a rolling-mill, a pluarality of rolls
one of the la,tter hawmﬂ‘ a tongue plowded
with inclined sides and Wa,lls extending at an
obtuse angle therefrom on either side, said
walls being continued and inclined ontwardly,
while the otherof said rollshas a groove there-
in corresponding to the contour of said tongue

and walls extending at an obtuse angle from

the sides of said groove said walls being ex-
tended so as to oveﬂap the contiguous walls
of the adjacent roll.

25. In a rolling-mill, a plurality of rolls, a
plurality of main shafts, gearing common to
said shatts and rolls, mechanism for operat-
ing said shafts, eluteh-shlftmﬂ' devices for the
]a,tter a valve for controlling s(ud mechanism
and means foractuating said. valveand clutch-
shifting devices simultaneously.

26. In a rolling-mill, a plurality of rolls, a
main shaft, gearing intermediate said rolls
and shaft, mechanism for rotating said shaft,
clutch-shlftmn‘ devices whereby the 101;:-1131011
of said shaft can be controlled; a valve con-
trolling said mechanism and means for actu-
ating said valve and clutch-shifting devices

simultaneously.
- 27, In a rolling-mill, a plurality of sets of

cylindrical rolls, V-shaped grooves therein,
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the axes of said grooves being turned at an |

angle to each other, trough-shaped axially-
turned guides intermediate said rolls, lids

pivotally attached to each side of said guides

and extending longitudinally thereof, devices
for locking said lids in closed position and
means for automatically opening said lids.
28. Inarolling-mill, the combination witha
plurality of sets of rolls of a trough-shaped
axially-turned guide, lids pivotally attached

to each side of the latter, devices for locking

said lids in closed position and means for au-
tomatically nunlocking and opening said lids.

29, Inarolling-mill, ashaft11”, a spur-gear
10 mounted thereon and in mesh with spur-
gears 9% and 18%, a shaft 8%, on which the

616,092

gear 9% is mounted, a gear 7* also mounted

on said shaft 8%, gears 5%% and 13 meshing

with the gear 7%, means for transmitting power
from the gears 5<% and 13 to rolls 4 and 5, a
shaft 17X on which the gear 18* is mounted,
a gear 16X mounted on said shaft 17%, a gear
15%in mesh with the gear 16 and power-trans-
mission devieces for rotating the roll 6, in com-
bination with means for rotating the rolls ar-
ranged in proximity to said rolls 4, 5, and G.

WILLIAM D. EYNON.
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