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1

This invention relates to rolling sheet metal,

and 1s particularly concerned with the provi-
sion of improved automatic apparatus for use in
conjunction with rolling mills equipped with ap-
paratus for coiling the sheet metal as it emerges
from the rolls. The principal obiect of the in-
vention is to provide apparatus for automatically
performing the operation known in the industry
as “pulling a tail” on the coil into which the
sheet metal is wound. The so-called “tail” of
the coil is a flat uncoiled length at the trailing
end of the sheet metal—the last part thereof to
emerge from between the rolls. This uncoiled
end, or tail, at the outside of the coil, is neces-
sary in order to present the coil to a subsequent
rolling or other operation. If no tail is formed,
1. e. if the whole length of the meta] sheet (or
bar, as it is customarily called) is coiled, then
the coil must be opened by hand or otherwise
in order to present it to the next subsequent
operation, and this is often a difficult thing to
do, especially with fairly heavy gauge sheet
metal.

It has heretofore been customary to pull or
form the tail on sheet metal coils being wound
on the exit side of a rolling mil] by hand manip-
ulation of the coiling apparatus controls., Tail
pulling in this fashion requires a very alerf oper-
ator, because it requires manipulation of the con-
trols at exactly the right time in the very short
Interval of time following emergence of the trail-
ing end of the sheet metal, or bar, from be-
tween the rolls of the rolling mill, and just be-
fore it enters the coiling apparatus, in order to
discentinue the coiling operation at the proper
instant and to leave a flat uncoiled tail of proper
length. Even the most experienced operators
find it difficult to pull tails of uniform length,
that are neither too long to interfere with easy

handling of the coil, nor too short for easy pres- -

entation to a subsequent operation: and the diffi-
culty of the operation is of course increased at
high rolling and eoiling speeds.

The invention provides for pulling the tail
automatically, and with an accuracy and reli-
abilily that even in high speed rolling opera-
tions insures the production of coils with uniform
tails of optimum length. In accordance with the
invention, a rolling mill associated with appa-
ratus for coiling the sheet metal passing through
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the mill, as it emerges therefrom, is equipped
with electric control apparatus for automatically
discontinuing the coiling action of the coiling
apparatus at the precise moment for leaving a
tall of desired length for the next subsequent
operation such as further rolling, slitting, trim-
ming, etc. The electrical control apparatus com-
prises first switch means connected with the roll-
ing mill and caused to close promptly upon emer-
gence of the trailing end of the sheet metal from
between the rolls. A timer is connected to the
first switch means so as to become actuated by
closure thereof. A control circuit including sec-
ond switch means is also connected to the timer,
s0 that said second switch means are closed
promptly at the end of the predetermined tim-
Ing interval for which the timer is set. This
control circuit and its second switch means is
connected to the coiling apparatus and serves,
upon closure of the second switch means, to dis-
continue the coiling action thereof. Thereby s
tail of length determined by the speed of travel
of the sheet metal through the rolls, and by the
length of the timing interval of the timer, is
broduced automatically on the coil of metal
formed by the coiling apparatus.

It iIs common practice to eject the coil from
the coiling apparatus onto a conveyor, for carry-
ing it to the next subsequent rolling or other
operation. Frequently the coiling apparatus
ejects the coil with the tail at the bottom, and
1t is desirable to turn the coil over, to bring the
tail to the top, for convenience in presenting the
coil to a subsequent operation. The invention
contemplates the provision of apparatus for ef-
fecting this change in position automatically, di-
rectly after ejection of the coil from the coiling
apparatus. In accordance with this feature of
the invention, a coil positioner is included in the
conveyor, and a second electrical control appa-
ratus, which may be identical with that for con-
trolling automatic formation of the tail, is em-
ployed for actuating the coil positioner at a pre-
determined time interval following ejection of
the coil from the coiling apparatus.

A preferred embodiment of the Invention, in
which the foregoing and other features are in-
corporated, is described below in conjunction
with the accompanying drawings. Also described
are alternative arrangements of various indi-
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vidual components of the new apparatus.
~ the drawings,

Fig. 1 shows, more or less schematically, a roll-
ing mill and associated coiling apparatus em-
Lodymg the invention;

Fiz. 2 shows, schematically, a form of control
circuit in accordance with the invention:; and
. Fig. 3 shows, schematically, apparatus for
changing the position of the coll following 1ts
ejection with a tail from the coiling apparatus.

The apparatus shown in Fig. 1 coniprises &
rolling mill {8, and coiling apparatus I for coil-
ing the so-called bar, or sheet, emerging from
the rolling mill. The rolling mill and coiling

In

apparatus are both of conventional construc-

tion. The rolling mill comprises a heavy frame
{2 which provides support for the rolls {3. The
volls are driven through a suitable reducing gear
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. train 14, by an electric motor {3. Sheet metal

{6 emerging from the rolls 13 passes between

suide plates {7 to top and bottom power driven
coiling rolls I8 and 19 of the coiling apparatus.
These rolls impart a curvature to the sheet metal,

so that it loops upwardly and winds into & com~

pact coil 20.

The upper coiling roll 8 is mounted at each

end on a vertically movable supporting member
2. With these members held in their lower-
most position, the roll 13 cooperates with the
fixed lower rolls {5 to 1mpart o, set curvature In
the sheet metal and cause it to wind into a coil.
By releasing the members 21, causing them to
move to their upper position and lift the upper
roll 18 away from the lower rolls {9, the coiling
action of the apparatus is discontinued.

The release of the members 21 and ej-eetien-

of the coil from the coiling apparatus is accont-
plished by & kick-off mechanism comprising
a kick-off shoe 22 which normally is in the po-
‘sition shown in full lines in Fig. 1. In this po~
gition it forms a backstop for the coiling shest
metal and serves to guide the coil as it is being
formed. The kick-off shoe 22 is secured to and
supported on a pivot shaft 23, to which the mid-

point of o lever 28 is also attached. One end ¢

of the lever 24 is pivotally connected by a link
25 to a piston rod 26 connected to a piston with-
in a compressed air cylinder 27. A pair of alr
pipes 28 and 29 provide, respectively, for admit-

tine compressed air above and below the piston ;

within the cylinder 27. 'The other end of the
lever 24 is pivotally connected to one end of &
connecting rod 230, the other end of which is
pivotally connected to a bell crank lever &4
mounted on a shaft 32. The bell crank 3! also
is linked to a push rod 33 which actuates the
vertically movable supporting members 21 for
the upper coiling roll {8.

The kick-off shoe 22 is maintained in the po-
sition shown in solid lines in Fig. 1 when com-
pressed- air is admitted through the lower air
pipe 29 to beneath the piston. in the cylinder 21
and the upper pipe 28 is opened to the atmos-
| - In this position also the bell erank lever
31 is in the position shown, holding the upper
coiling roll {8 in its lowered position t0 cooperate
with the fixed coiling rolls {19 and exert a coiling
action on the sheet metal or bar coming from
the rolls. When, however, compressed air is
admitted through the upper air pipe 28 above
the piston in the cylinder 27 (the lower air pipe
29 then being opened to the atmosphere), the
piston is forced down, moving the kick-off shoe
22 approximately to the position indicated by the
dotted lines in Fig. 1. At the same time, the
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bhell ecrank lever is rotated (in a clockwise direc-

tion) by the lever 24 and the connecting rod 30,
raising the push rod 23 and releasing the sup-

porting member 2{ so that the upper coiling
roll is raised sufficiently to discontinue further
coiling action on the bar of sheet metal passing
beneath it. The forward motion of the Kick-oft
shoe 22 from the position shown in solid lines to
that shown in dotted lines ejects the coil of sheet
metal from the coiling apparatus onto a con-
veyor 34 (indicated only schematically in Fig. 1).

‘Thereafter, by reconnecting the lower air pipe

28 to a source of compressed air, and the upper
pipe 28 to an exhaust to the atmosphere, the

piston within the cylinder 27 is returned to the
upper limit of its travel, the kick-off

shoe 22 is
returned to the position shown in full lines, and
the upper coil roll 18 is again brought down into

position to exert a coiling action on the next bar
passed through the rolling mill.

The supply of compressed air to the air cylin-

der 271 through the air pipes 28 and 29 is regu~

lated by a four-way control valve 3%. With the
valve in the position indicated in full lines In
Fig. 1, a compressed air supply line 2% 1s coi-
nected through the valve to the Iower air pipe
29 leading to beneath the piston in the cylinder
21, and the upper air pipe 28 is connected through
the valve to an exhaust pipe 37 open to the at-
mosphere. With the valve in this position,
therefore, the kick-off shoe and the upper coil-

“ing roller 18 are held in the position indicated

in full lines in the drawing. By turning the
valve handle 28 through 90° to the position in-
dicated in dotted lines, the connections through
the air pipes 28 and 29 are reversed, as a result
of which the upper coiling roll i8 is reieased to
discontinue the coiling action of the coiling ap-
naratus, and the kick-off shoe is moved to eject

~ the coil from the apparatus to the conveyor d4.

The valve 35 is solenoid operated, and, in ac-
cordance with the invention, the operation of
the valve solenoid is governed by an eleectrical
control circuit including & timer which causes
the coiling action of the eozlmg apparatus to be
discontinued and the coil to be ejected by the
kick-off shoe 22 at the proper moment aiter the
trailing end of the sheet metal has emerged
from between the rolls {32, so as to leave a tail
of desired length on the coil. A control circuit
for accomplishing this result is shown sche-
matically in Fig. 2. The four major elements
of this control circuit are a relay 40 actuated
by emergence of the trailling end of the sheet
or bar from between the rolls; a first timer 4i,

the timing eycle of which determines the length

of the tail formed on the coil; a seccond ftimer
42, the timing cycle of which controls resetting
of the coiler kick-off mechanism; and the sole-
noid-operated valve.

The relay 498 shown in Fig. 2 is one that is
actuated by the difference between the amount
of electrical power supplied to the rolling mill
motor 15 when the mill is operating under load
with a bar of sheet metal passing therethrough,
and the amount of power supplied to the inill
motor when the mill is idling under nothing more
than its friction load, with no bar passing there-
through. Specifically the relay comprises a scle-
noid 43 energized by a current transformer 44
inductively coupled with one of the conductors
45 of the three-phase power supply line to which
the mill motor 5 is connected. When energized,
the solenoid 43 opens a switch 46 that normally
is held closed by 2 spring 47. When the rolling
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mill is operating under a working load, and in
consequence a relatively large amount of cur-
rent is flowing through the conductors £5, the
solenoid 43 is energized sufficiently by the cur-
rent transformer 44 to open the switch £5. When,
however, the rolling mill is idling under no load,
the solenoid 43 is insufficiently energized by the
current transformer to hold the switch 48 open,
and the switch therefore is closed by the spring
a7. |

The switch 46 is in series with a, solenoid 48 in
the first timer 4! and a power source 49 for the
control circuit. When the switch 4§ is closed,
the solenoid 48 is energized, throwing the switch
arm 80 of a single-pole double~-throw switeh into

position to eclose with a first switeh contact 5i.

When the solenoid 48 is de-energized by open-
ing the relay switch 48, the switch arm 59 is re-
tracied by 2 spring 52 away from the first switeh
contact §1, and into position to close with a sec-
ond switch contact 53.

Motion of the switch arm 53 is controlled by a
dash pot 64, arranged so that retraction of the
switch arm by the spring 52 to close with the
second switch contact 53 occurs immediately
upon de-energization of the solenonid 48; and so
that movement of the switeh arm 58 in the opLo~
site direction, upon energization of the solenoid
48, occurs only with some time delay. Thig is

accomplished by a poppet valve 535 in the dash :

Pot cylinder which opens to allow ready move-
ment of the dash pot piston 5% in the direction
urged by the spring 52, but which closes when
the piston is urged to move in the opposite di-
rection upon energization of the solenoid 428. A
small air leak passage 57 controlled by a needle
valve 98 allows air to leak slowly intg the dash
pot eylinder when the energized solenoid 48 urges
the piston in the direction in which the poppet
valve closes, thus permitting the dash pot piston
to move relatively slowly in the direction urged
by the solenoid and to permit contact to be made
between the switch arm 59 and the first switch
contact 8l at the end of g time interval that is
regulated by the setting of the needle valve 5B,

‘The first switch contact 51 is in a series eir-
cuit with a relay 88, s solenoid £8 in the second
timer 42, and the control eireuit power Source &9,
Energization of the solencid 68 occurs only when
the switch arm 50 of the first timer is closed
with the first switch contact 5{, and when the
relay 89 also is closed. Closure of the relay 59 is
eifected by energization of a relay solenoid §i , in
series with the power source 48 gnd the second
switch contact 53 of the first iimer.
ciosed mechanically, against the force of g relay-
opening spring £2, by engagement of the end
63 of the relay-onerating arm with a catch 64
mounted on a switch lever arm 65 which the sole-
noid 69 actuates. When the circuit through the
first switch contact 51 of the first timer and the
relay 99 is completed, the solencid &0 is ener-
gized, moving the switch lever arm 85 into posi-
tion to close a pair of switeh contacts 56 By
this same motion, the latch 64 is disengagced from
the end 63 of the relay arm, enabling the spring
62 to refract the relay arm and open the relay
coniacts, if the relay solenoid 81 is then de-ener-
gized. When the ecircuit through the solenoid 60
1s broken, either at the contact 51 or through the
relay 389, a spring B7 retracts the switch laver
arm &5 to open the contact 88.

Movement of the switch lever arm 65 is regil-

lated by a dash pot 68, arranged so that the lever
arm 69 moves to close the contacts 66 immedi-

It is held
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ately upon energization of the solenoid 60, but
1s retracted but slowly by the spring 67, after the
solenoid hecomes de-energized, so thai opening
01 the contacts occurs only after some time delay.
As In the case of the dash pot in the first timer,
this is accomplished by means of g poppet valve
69 and a small 2ir passage 70 controlled by a
needle valve 7. The poppet valve 89 is posi-
tioned to open and allow rapid movement of ‘the
lever arm 68 into position to ciose the switch con-
tact €6, but fo close when the switch arm 65
moves in the opposite direction. Movement of
the arm &8 in the direction to open the contacts
3%, therefore, occurs relatively slowly through a
tinie interval governed ty the setting of the
needle valve 1! controlling the rate at which air
can escape from the dash pot eylinder,

1The switch contacts £8 of the second timer 42
are 1n series with the power sourcs £3 and a sole-
noid 12 for operating the rour-way air valve 35
confroiling operation of the kick-off mechanism
o the coiling apparatus 1.

The operation of the control circuit shown in
Fig. 2 is substantially as follows: The contacts
are all shown in the position theay cccupy just
before introducing a bar (or sheet) hetween the
rolls 13 of the relling mill 1§. In this nosition
tire relay switch 48 is closed, and the sclenoid
28 of the first timer is thereby energized. Thus
contact is made with the first switeh contact Hi

of the first timer, but the relay 58 is open, so that
tne colenoid 889 of the second timer is not ener-
gized. Accordingly, the solenocid 72 controlling
operation of the valve 25 is not energized, and
the valve is held by a spring 34 in position so
that the compressed air supply line 36 is con-
nected with the lower pipe 28 leading to beneath
the piston in the air cylinger 21, while the upper
pipe 25 is connected to the exhaust pire 237. The
colling apparatus, then, is in position to receive
and coil sheet metal issuing from betwsen the
roils 13,

As soon as the bar or sheet enters the rolls i3,
the increased power reguired Ry the mili motor
results in a substantially inereased current dow-
ing through the mill motor Suprly lines 45, In
consequence, the solenoid 43 of the relay 43 is
energized, cpening the relay switch 48, Theve-
upon the solenoid 48 of the first timer is de-
energized, the eircuit through the first switch
contact 84 of the first timer is broken, and con-
tact is made with the second switeh consact B3,
This operation oceurs without significant time
delay. Thereby the circuit through the relay
solenoid 6f{ in the second timer is completed,
closing the relay 59, and this relay is held closed
0y engagement of the end §3 of the reiay overab-
ing lever with the catch 64. The cirenit throuzh
the second timer switch solenoid 6, however, ig
still incomplete, notwithstanding clesure of the
relay 69, because now it is broken at tha contact
gi of the first timer. Consequently nothing fur-
ther happens as the bar continues through the
rolliing mill, until its trailing edge emerges from,
between the rolls. At this moment the power
demand of the mill motor B drops substantially,
reaucing the amount of current flowing through
the mill motor supply line 85, and resulting in
de-energization of the relay solenocid 43 'There-
upon the relay switch 46 again closes, energizing
the first solenoid 48, and moving the switeh arm
&0 into position again to close with the first
switch contact 51. As pointed out apove, this
movement occurs slowly, so that the closure with
the first switch contact 51 occurs only after a
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time delay predetermined by the setting of the
needle valve 58. At the end of this timing inter-
~ val, a circuit is made through the contact 51 and
the now closed relay 59, energizing the solenoia
68. Immediately the switch arm 65 of the second
tiiner closes the contacts 68 and completes 2 Cir-
cuit through the valve solenoid 72. 'Thereupon
the four~way valve 85 18 rotated 20°, eausing the
coiling apparatus to discontinue its collmg action
anc resulting in ejectwn of the 0011 hy the kick-
off mechanism.

- Movement of the smtch aIrm 85 of the second
timer to close the contacts €6 results also in re-
leasing the end 63 of the relay lever arm, so that
the relay is opened by the spring 82. In conse-
guence, whe circuit through the second timer

10

13

sclenoid 60 is broken again almost as soon as

it is made. HEHowever, as pointed out above, the
switch arm &5 is retracted but slowly by the
sprmg 57, so that there is a time deiay deter-
mined by the sett ing of the needle valve 7{ before
the contacts 66 are again opened and the valve
solenoid 72 is again de-ener oized. At the end of
thls time interval, the four-way valve is retuned
to its original position by the spring i3, thereby
resetting the cmlmg apparatus for receiving and
coiling a new bar. When this has occurred the
_con‘m ol circuit is again in the position shown in

- from the coiling appalatus i,

20

29

wig. 2, and is again ready to begin the above-

‘described cycle of operations. |

Tt is evident from the foregoing that the timing
interval of the first timer (regulated by the set-
ting of the needle valye §8) conirols the length
of the tazl on the coil formed in the coiling appa-
ratus. 'This it does, of course, by regulating the
time interval that passes, following emergence of

. the trailing end of the bar from between the rolls

of the rolling mill, before the coiling action of the
coiling apraratus is discontinued and the coll
eiccted. For any given speed of travel of the bar

~ through the rolling mill, an increase in this tim-

ing interval results in decreasing the length of
the tail on the coil, and vice versa the tail length
is increased by a decrease of this timing interval.

The timing interval of the second timer deter-
mines the neriod between actuation of the coiling
apparatus kick-off mechanism and return of the
 kick-off mechanism to position for receiving a,

new coil. The timing interval of this timer there-

fore is not so critical as that of the first timer
44 but it should he amply long enough to allow
f01 complete ejection of the coil. |

The particular type of relay 40 shown in Fig. 2,
which operates in response to the change in mill
- motor power demand that occurs between Work-
ing-load and no-load operation of the rolling mill,
is not the oniy type of switch means that may be
employed. Still other forms are shown in dotied

lines in Fig. 1. One alternative, for example, is

o normally closed switch 74 mounted on the side
of the rolling mill from which the rolled metal
‘emerges, and in position to be held open by the
har passing through the rolls. Such a switch will
he onened girectly after a bar is fed into the rolls
43, snd will again close directly upon emergence
of the trailing end of the bar from between the
rolls, iust as does the switch 48 of the relay &0.
Still another switch means that may be sub-
stituted for the relay 48 is a normally opene
switeh 75 mounted on the rolling mill frame {2,
and held closed by a rod 7§ fastened at one end
%7 to the reoiling mill frame at a point remote
from the switch itself. Whenever a bar to be
rolled is introduced between the rolls (3, the
qtram 1mposed on the rollmg mill fra,me causes it

30

| CYLI" Get

35

40 O

- solencid operated valve &1,
45

50

59

- Pig, 2.
‘is just as described above, and its operation is of

60

85

70

76

turn the coil over fo bring

the ccnveycr.

87 rather than the

apparabus kick-off

8_
to.expand slightly, and this expansion is generally
sufficient to produce enough relative movement
between the switch 75 and the sctuating rod 16
to allow the switch to open. Of course, the
switch in such case should be of the type designed
for operatmn by very small mechanical move-
ments of the order of a few thousandths of an
inch. Such switches, however, are well known
and readily available. The operating rod 176

shown in the drawings may he guided in its move-
ment relative to the switch by a bearing eye 718.

if the expansion of the rolling mill frame is not
by itself sufficient to produce the degree of mo-
tion of the rod 76 relative to the switch 75 re-
quired to operate the latter, a motion- multiplying
lever system may be substl‘tuted for the rod T6.
As shown in Fig. 3, when a coil 79 is eJected
its tail 80 is at
the bottom of the coil, and it is in this position
that it is ¢ carried from the coiling apparatus on
the conveyor 34. Trequently it is desirable to
its ta,ll to the top,
for convenience in p::ewntmg it to a subsequent
rolling or other oraration. For this purpose, a
coil p051t10ner 8¢ is included in the CONVEeyor.
The cocil positioner consisis Sll‘ﬂ"‘l_} of an angular
craala pivotally mounted on a shafi ¢2. The
radle is normally in the wosition shown in solid
1111 s in Fig. 3, with one side thereef 83 forming
sn extension of the conveyor 34, and the other
side 84 eﬁtendmg uapwardly as a stop. An air
- 85 is provided for moving the cradle
through 90° about its p ivot shaft 82, 1o the posi-
tion indicated by broken lines in Fig. 3. When
so moved, the side &3 of the cr adle thiat was pre-
viously in line with the conveyor 34 is brought
to an upright position, and the other side a4 18
brought into alignment with an extension §5 of
Thereby the coil 78§¢ is turned
being hrought tc the top, and

k

ver, its tail &€g

in this new position it continues along the con-
yeyor extension 25, The air cylinder 88 by which

the eradle is moved, 1s controlled by a four-way
in substantially the
same manner as the air r‘yhfc er 27 of the colling
apparatus is controlled by its four-way valve 39,

In accerdance with the invention, a duplicate
of the control circuit shown in Big. 2 is emnloyved
tc operate the cradle cylinder control valve 87,
st as it is used to control operation of the coil-
ing anparatus kick-off mechanism. In this case,
a normally closed switch $8 is mounted in posi-
tion to be opened by a lever &9 promptly upon
actuation of the coiling apparatus kick-cff mech-
anism. The switch §8 here takes the place of
the relay 4% shown in Fig. 2, and it is connected
to the solenoid 48 of the first timer shown in
Otherwise the contrcl circuit of Fig. 2

course the same, the only difference heing that
the valve controlled thereby is the cradle valve
coiling apparatus valve 238.
With this arrangement, actuation of the ¢oiling
mechanism onens the switch
98. de-energizing the relay 4% of the first fimer
so that its switeh arm 58 is thrown intc position
to close the circuit through the relay solenoid
61 of the second timer 42. Then when the coiler
rick-off mechanism returns to its original posi-
tion, again permitting the switch 62 to close, the
switch arm 58 of the first timer, after a ftime
delay, returns to the position in which a cireuit
is completed through the first switeh contact i,
the relay 59, and the second timer solenoid f‘ﬁ
This results in closmﬂ the contacts 5 actuatmg
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the solenoid control valve 81 to move the coil
positioner cradle 81 through 90°. After a time
delay determined by the second timer 42, the
cradle is returned to its original position, ready
to receive the next coil ejected from the coiling
apparatus. At this point the timing circuit is
again in position to resume the above-described
cycle of operations. The timing interval of the
first timer 41 is, for this purpose, made sufficient
to allow the coil ejected from the coiling appara-
tus to travel down the conveyor to the coil posi-
tioner. The timing interval of the second timer
42 is made sufficient to allow the coil 79¢ to move
Off the coi] positioner, before the latter is returned
to its normal position.

Thus, in accordance with the complete inven-
tion, using automatic timer circuits for both
forming a tail on the ceil and reversing the posi-
tion of the coil, this sequence of operations may
be periormed enfirely automatically, resulting in
8 coil with a tail of suitable length and in posi-
tion for introduction into the next operation to
which it is to be subjected.

The control circuit has been described above
in connection with Fig. 2 as involving the use of
dash pots to achieve the desired timing intervals,
and with needle valves 1o control the length of
these time intervals. This has been done for the
sake of clarity and ease of understanding the
inventicn, but it is not necessary that dash-pot
timers be used. As a matter of fact, commercial-
ly available electronic timer equipment is for
many purposes superior t0 and more suitable
than mechanical dash-pot timers. The inven-
tion, for example, has been employed successiully
using the Model 52C electronic timer made by
the United Cinephone Corporation, of Torring-
ton, Conneciicut, which timer has a timing inter-
val adjustable in the range from 0.05 to 0.5 sec-
ond, as the first timer 41; and using a Model 548
electronic timer, made by the same concern, hav-
ing a timing interval adjustable in the range
from 0.1 to 10 seconds, as the second timer 42.

It is equally possible to employ a vacuum-tube
electronic relay in lieu of the solenoid actusted

relay 49 described above: and in fact in the

instailation using the electronic timers of the
United Cinephone Corporation, such a vacuum-
tube relay was employed rather than a solenoid-
operated relay.

The invention has been described above with
reference to a particular form of coiling appara-
tus 11 known in the art as a “coiler.” Another
form of coiling apparatus also used extensively
in rolling sheet metal is known as a “blocker.”
In their mechanical structures, these two types
of devices are quite different, and they are used
in somewhat different types of rolling operations.
They have in common, however, that they are
both designed to wind metal emerging from the
rolling mill in the form of a coil, and they in-
clude kick-off mechanism for ejecting the coil
after the bar has passed through the rolls. Ac-
cordingly, the invention contemplates, in lieu of
the coiler shown in Fig. 1, apraratus in which a
Brocker is substituted as the coiling apparatus;
and as used herein the term ‘“coiling apparatus”
15 generic to both coilers and blockers.

I claim:

1. The combination with a rolling mill, with
coiling apparatus for coiling sheet metal passing
through said mill as it emerges therefrom, and
with electrical means for deactuating said coil-
ing apparatus, of means for automatically pulling
a tail on the sheet metal coil including a source
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of electric power, a normally closed switch, means
holding said switch open only when metal is pass-
ing through the mill, whereby said switch closes
upon emergence of the trailing end of the metal
from between the rolls, a time delay relay con-
nected through sald switch to said power source,
whereby said relay is set in operation to begin
its timing cycle upon closure of said switch, said
time delay relay having contacts which close
upon expiration of its timing cycle, said contacts
being connected in circuit with said power source
and with the deactuaiing means for said coiling
apparatus, whereby upon closure of said relay
contacts the coiling action of said coiling appara.-
tus is discontinued and a tail of length deter-
mined by the speed of travel of the sheet metal
through the rolls and the length of the timing
cycle of said time delay relay is produced auto-
iméatically on the coil of metal formed by the coil-
ing apparatus.

2. Apparatus according to claim 1, in which the
rolling mill is driven by an electric motor, and in
which the normally closed switch by which the
time delay relay is actuased comprises a relay
having contacts spring hiased to a closed position
and having an actuating coil connected to the
mill motor power supply, said soring bias being
sufliciently strong to hold the contacts closad
when the mill motor is operating under merely
a Iriction load but being insufficiently strong to
hold the contacts closed when the motor is oper-
aving under a working load.

a. Apparatus according to claim 1, including
means for varying the timing cycle of said time
delay relay, whereby the length of tail formed on
the coil of sheet metal may be varied independ-
ently oi the speed with which the sheet metal
vasses through the rolling mill,

4. In apparatus comprising a rolling mill, coil-
ing apparatus for coiling sheet metal as i}
emerges from said mill, a pneumatic kick-off
mechanism for discontinuing the ceiling action
of said coiling apparatus, and a solenoid-operate
valve for actuating said kick-off mechanism, the
improvement comprising a switch, means for
closing said switch promptly upon emergzence of
the tralling edge of the sheet metal from the roli-
ing mill, a power source, a first time delay ralay
connecied in circuit with said switeh and said
power source, whereby said relay is energized
upon closure of said switch, saig first time delay
relay having contacts which closs after said relay
has been energized for the pericd of its timing
cycle and which open promptly upon de-enargi-
zation thereof, a second time delay relay con-
necved through the contacts of said frst time
delay relay to said power source, whereby sald
second vime delay relay becomes energized upon
closure of said first relay contacts, saig second
time delay relay having contacts which close
promptly upon energization thereof and which
cpen upon completion of its timing eycle follow-
ing de-energization thereof, the contacis of said
second time delay relay being connscted in cir-
cult with said valve solenoid and with the power
source, wherehy said kick~off mechanism is acii-
ated at the conclusion of the timing cyele of said
first time delay relay and then is reactusied at a
later time determined by the timing cycle of said
second relay.

9. Apparatus according to claim 1 in which the
normally closed switch is mounted on the roiling
mill frame and which includes a switeh eperating
rod, one end of said rod being mounted in POSi~
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tion to operate the swwch and the other end bemg
connected to the rolling mill frame at a point
sufficiently remote from the switch so that move-
ment of the rod relative to the smtch sufficient
to throw the switch occurs upon expansion and
contraction of the rolling mill frame 1n01dent to
entrance into and emergence. from the rolls, re-
spectively, of the sheet being rolled.

6. Apparatus accerdmg to claim 1 in Whlch thﬂ
| nermally closed switeh is positioned in the path
of the metal sheet as it leaves the rolling mill
and is there arranged to be held open by sheet
meta,l pessmg through the mill.
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