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UNITED STATES PATENT OFFICE.

FRED W. WATERMAN, OF ELYRIA, OHIO, ASSIGNOR TO NATIONAL TUBE COMPANY, OF
PITTSBURGH, PENNSYLVANIA, A CORPORATION OF NEW JERSEY.

LOOPING DEVICE FOR ROLLING-MILLS,

1,072,676,

Specification of Letters Patent.

Patented Sept.9,1913.

‘Application flied October 18, 1911, Serial No. 855,389,

To all whom it may concern:

Be it known that I, Frep W. Warermax,
a citizen of the United States, residing at
Elyria, Lorain county, in the State of (ﬁ)i(),
have invented a new and useful Looping
Device for Rolling-Mills, of which the fol-
lowing is a specification.

My invention relates to apparatus used in
conjunction with rolling mills for regulat-
ing and controlling the lengthwise move-
ment of long thin flexible pieces of metal
n delivering such materials, from cne stand
to a succeeding stand of rolls, and more
particularly relates to looping apparatus for
continuous rolling mills employed in con-
trolling and directing the lengthwise move-
ment of the entering or forward end of long,
thin and flexible materials while passing
from one set of rolls to another and in caring
for the overfeed caused by increase in length
of the materials or due fo variations in the
speeds of the series of stands of reducing
rolls during the rolling operations.

One object of my invention is to provide

5 an improved looping device having novel

means whereby the entering or forward end
of each successive piece of metal being rolled
is guided and caused to enter the receiving
side of the successive stands of reducing rolls
and novel means whereby the overfeed of
the materials being rolled 1s cared for during
such rolling operations.

Another object of my invention is to pro-
vide looping apparatus having improved
means by which the apparatus is automati-
cally actuated and caused to move into and
out of its operative position while the mate-
rial is in the passes of adjacent stands of
rolls, and whereby the apparatus is auto-
matically actuated to bring the looping de-
vice from its operative looping position into
its operative guiding position as the ends of

. the materials pass through and emerge from
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each succeeding stand of reducing rolls.

Further objects of my invention will ap-
pear as the invention is more fully described
hereinafter.

Referring to the accompanying drawings
forming part of this specification, Figure 1
is a sectional elevation showing my improved
looping device as applied for use in connec-

tion with adjoining sets of the reducing
rolls in a continuous rolling mill. - Fig. 2 1s
a plan, partly in section, of the apparatus
shown in Fig. 1. Fig. 3 is a detail sectional
side elevation, on a larger scale, of the ap-
paratus shown in Figs. 1 and 2.

55

In the drawings, the numerals 2 and 3, -

4 and 5, 6 and 7, designate sets of two-high
reducing rolls comprising three stands of the
rolis forming a continuous rolling mill.
The sets of rolls are mounted in the usual
manner in bearings in the housings 8 which
are secured in position or housing shoes 9.

As shown, the sets of rolls 2 and 3,4 and
5, 6 and 7, are arranged in tandem, and se-
cured between the sets of rolls forming esch
stand is a guiding trough forming part of
my improved looping device.

In the construction shown, the feed trough
by which ‘the forward end of the materials
being rolled is guided from one stand of
rolls to the next, is made in two sections 10
and 11. The trough sections 10 and 11 are
pivotally secured adjacent to their outer
ends to pivot stands 12 rigidly bolted in
place en a suitable foundation provided
therefor. The adjoining ends of the trough
sections 10 and 11 overlap when in horizon-
tal alinement (the position shown for the
trough at the right in Fig. 1) and have
vertical side walls 13 formed integral with
the longitudinal side edges of the flat bottom
portions 14. The bottom of the swinging
trough section 10 at its inner end will rest
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upon the floor 40 covering the pit beneath
the trongh sections 10 and 11, as will be seen -

by reference to Fig. 1. Adjacent to the
outer ends of the trough sections 10 and 11
the bottom portion 14 is inclined down-
wardly and terminates in an eye 14* to which
the ends of the links or connecting rods 15
are pivotally secured by means of the pins
or bolts 16.  The other ends of the links 15
are connected to the ends of the links 17
by means of turnbuckles or sleeve nuts 18,
the ends of each link 15 and 17 having screw
threads which engage with the right and
left hand threads of the internally threaded
turnbuckle or sleeve nut 18. One end of
each rod 17 is provided with an eye 172
for the pins 19 by which the rods are pivot-
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~ ally secured to the outer ends of the arms
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90 of the forked lever 21. The lever 21 is
pivotally secured by the pin 21° to a pivot
stand 22 which is secured in place on the
foundation for the stand 22. The forked
lever 21 has the outer end of one arm slid-
ingly connected by the strap 23 to the outer
end of the piston rod 24 for the piston 25

and the piston 25 is mounted in the vertical

fluid pressure cylinder 26 which is secured

- by bolts 27 to the cylinder foundation.
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The ports of the cylinder 27 are connected
by suitable piping fo a four-way operating
valve 28 having an operating lever 29. The
operating lever 29 is connected by a link 30
to one end of a solenoid core 31 which is op-
eratively mounted in a solenoid coil 32.
Each coil 32 is connected by fed wires 33

~ and 34 to suitable switch contacts 35 and 37
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having a movable tongue 86 which is ar-
ranged to move vertically in making and
breaking the electrical -connection between
the contact 35 and the contact 37, connected
to the ends of the two feed wires 33 and 34.
The feed wires 33, 34 for each looping de-
vice are connected to the main feed wires
which lead to a generator or other suitable
source of electrical energy.

Pivoted on the delivery side of each stand
of rolls is a trigger 38 the free end of which
is arranged to extend into the path of and be
lifted by engagement with the material be-
ing rolled as it issues from between the rolls

. of the rolling mill. The lifting end of the
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pivoted trigger 88 is connected by a link 39
to the tongue or plug 86 in such manner that
when the forward end of the material
emerging from the rolls contacts with and
lifts the trigger 38 the tongue 30 is lifted
out of engagement with the terminals or
electrical contacts 35 and 37 on the ends of
the wires 33, 34, and the electrical circuit

will be broken. When the circuit is broken,
‘the solenoid coil 82 becomes deénergized

and the solenoid core 31 then moves down-

wardly by gravity so as to shift the valve le- |

ver 29 and move the valve 28 into position to
admit fluid pressure to the lower end of the
cylinder 26 and cause the piston 25 to rise
therein. - Such movement of the piston 25,
through the medium of the connected links
15 and 17 swings the pivoted trough sections
10 and 11 downwardly from the position of

“the trough sections shown at the right of

Fig. 1 into the inclined position shown at

-the left of Fig. 1 and a loop is thereby
_formed in the material being rolled while

extending between the sets of rolls.

So long as materials are being discharged
from the strands of rolls, the tongue 36 will
be held out of engagement with the contacts
85 and 37 and the trough sections 10-and 11
will be maintained in the position shown at
the left of Fig. 1, with the bottom of the
trough section 10 at itsend in engagement

"gition shown at the left

_of reducing rolls.
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with the floor 40 below the trough section.
When the rear end of a piece of material
being rolled emerges frem betweern the rolls
of any one stand of rolls, the trigger 38
moves downwardly and again brings the
tongue 36 into engagement with the contacts
35 and 37 so as to again complete the elec-
trical circuit in the feed wires 33 and 84, and
once more energize the solenoid coil 32.
The solenoid coil 32 when again energized,
lifts the core 31 and the lifting movement
of the core moves the valve 28 so as to ad-
mit fluid pressure to the upper end of the
cylinder 26, and to connect the lower end
of the cylinder 26 with the outlet opening
in the valve. When the valve is in this posi-
tion and fluid pressure is admitted to the
upper end of the cylinder 26 the piston is
caused to move the lever 21 into the posi-
tion shown at the right hand of Fig. 1 and
also shown in Fig. 8. This movement of
the piston 25 in the cylinder 26 through. the
medium of the connecting mechanism, moves
the trough sections 10 and 11 from the po-
of Fig. 1 into that
shown at the right in Fig. 1 and in full lines
in Fig. 3.

The trough sections are then in position
to receive the forward end of a piece of ma-
terial being rolled as it emerges from one
stand of rolls and to direct it into the suc-
ceeding stand of rolls. The forward end of
each piece of material, when it emerges
from the succeeding stands of rolls engages
with the trigger 88 so as to again lift the
tongue 36 and break the circuit in the feed
wires 33, 34. This breakage in the electrical
circuit again degnergizes the solenoid coil
32 and permits the weight of the solenoid

core to again move the valve 28 into position

so that the adjoining ends of the trough sec-
tions 10 and 11 are moved from their posi-
tion in horizontal alinement with each other
into the lowered position shown at the left
of Fig. 1. A

Tnstead of making provision for auto-
matically raising and lowering the hinged
trough sections, as has been described, these
sections may be adjusted so as to bring the
adjoining ends of the trough sections to the
desired height and by then moving the valve
98 ‘into closed position, secure the trough
sections in such adjusted position. In such
case the forward end of the materials being

rolled will move down one and up the other

section of the trough into the succeeding
stand of rolls. - :

The advantages of my invention will be
apparent to those skilled in the art.

The long lengths of thin flexible materials
are automatically guided and controlled in
passing from one set-to the succeeding set
The overfeed or looping

‘ caused by increase in length in the reducing

operations or fluctuations in the speed of the
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several sets of rolls is cared for mechani-
cally and the necessity of hand labor or the
attention of an attendant during the rolling
operations is avoided and overcone.

Modifications in the construction and ar-
rangement of the parts may be made with-
cut departing from my invention as defined
in the appended claims.

I claim: —

1. In a continuous rolling mill, a looping

device comprising a delivery trough divided
transversely into sections located between
successive stands of rolls and arranged to
deliver materials being rolled from onestand
into a succeeding stand of rolls, means on
which the trough sections are pivotally
mounted, and means for moving said trough
sections to lift the adjoining ends thereof
into substantially the same horizontal plane
between successive rolling operations.

2. In a continuous rolling mill, a looping
device comprising a delivery trough divided
transversely into sections located between
successive stands of rolls and arranged to de-
liver materials being rolled from one stand
into a succeeding stund of rolls, means on
which the trough sections are pivotally
mounted, means for moving said trough sec-
tions to lift the adjoining ends thereof into
substantially the same horizon‘al plane be-
tween successive rolling operations and
means for holding the trough sections in ad-
justed position.

8. In a continuous rolling mill, a looping
device comprising a delivery trough divided
transversely into sections located letween
successive stands of rolls and arranged to de-
liver materials being rolled from one stand
into a successive stand of rolls, means on
which the trough sections are pivotally
mounted and means for moving said trough
sections to lift the adjoining ends thereof
into overlapping engagement between sue-
cessive rolling operations.

4. In a continuous rolling mill, a looping
device comprising a delivery trough located
between successive stands of rolls and ar-
ranged to deliver materials being rolled from
one stand to another of adjacent sets of rolls,
said trough being divided transversely into
sections, the adjoining ends of the trough
sections being vertically adjustable to vary
the height of the adjoining ends of the
trough sections relatively to the opposite
ends therecf, and means for maintaining the
trongh sections in adjusted position.

5. In a continuous rolling mill, a looping
device comprising swinging trough sections
located between adjacent sets of rolls and
miovable into and out of horizontal aline-
ment, mechanism for moving said trough
sections and means operated by contact with
metal emerging from said rolls for causing
the actuation of said trough moving mech-
anism.

6. In a continuous rolling mill, a looping
device comprising swinging trough sections
located between adjacent sets of rolls and
movable into and out of horizontal aline-
ment, mechanism for moving said trough sec-
tions, a solenoid cperatively. connecled to
said trough moving mechanism, and means
in the path of the metal being rolled for caus.
ing the energizing of said solenoid in actu-
ating the trough moving mechanism.

7. In a continuous rolling mill, a looping
device comprising swinging trough sections
located between adjacent sets of rolls and
movable into and out of horizontal aline-
ment, mechanism for moving said trough sec-
tions, a solenoid operatively connected to said
trough moving mechanism, a switch for caus-
ing energizing and dednergizing of said sole-
noid to actuate said moving mechanism and a
swinging trigger operated by engagement
with the metal being rolled arranged to ac-
tuate the said switch.

8. In a continuous rolling mill, a looping
device comprising a plurality of oppositely
inclined swinging trough sections located be.
tween adjacent sets of rolls and movable
into and out of horizontal alinement, mech-
anism for moving said trough sections and
means controlled by contact with metal
emerging from said rolls for actuating said
trough moving mechanism.

9. In a continuous rolling mill, a looping
device comprising a plurality of oppositely
inclined swinging trough sections located
between adjacent sets of rolls and movable
into and out of horizontal alinement, mecha-
nism for moving said trough sections, a
solenoid operatively connected to said trough
moving mechanism, and means in the path
of the metal being rolled for causing ener-
gizing of said solenoid in actuating the
trough moving mechanism.
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10. In a continuous rolling mill, a looping

device comprising a plurality of opposttely
inclined swinging trough sections located be-
tween adjacent sets of rolls and movable
into and out of horizontal alinement, mecha-
nism for moving said trough sections, 4 sole-
noid operatively connected to said trough
moving mechanism, a switel, for causing the
energizing and deénergizing of said solenoid
to actunate said moving mechanism and a
swinging contact operated by engagement:
with the metal being rolled arranged to actu-
ate the said switch.

11. In a continuous rolling mill, a looping
device comprising a sectional delivery trough
located hetween successivestands of rollsand
arranged to deliver materials being rolled
therebetween, said trough sections being
adjurtable to move the bottom of said trough
at an intermediate point lengthwise into
horizontal planes differing from that of the
ends thereof, and means for securing the
trough in such positions. Co
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12. In a continuous rolling mill, a loop- | that of the ends thereof, and means for se-
ing device comprising a sectional delivery curing the trough in such positions. 10
trough located between successive stands of In testimony whereof, I have hereunto set
rolls and arranged to deliver materials be- | my hand.
ing rolled therebetween, said trough sections FRED W. WATERMAN.
being adjustable to move the bottom of said Witnesses:
trough at an intermediate point lengthwise K. W. PLocHER,
into lower horizontal planes differing from M. L. HageMaN.



