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To all whom it may concern:
Be it known that we, WiLLiaM AHLEN, a

" subject of the King of Sweden, and Karn
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‘ments in

H. CEDERLUND, a citizen of the United States,
residing in Duquesne, Pennsylvania, have
invented certain new and useful Improve-
ﬁotbed'and Run-Out Table Mecha-
nism, of which the following is a specifica-
tion. : ‘
This invention aims to provide certain im-
provements in mechanism for operating and

- controlling the run outs and hot bed of a
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bar rolling mill and similar apparatus.

The accompanying drawings illustrate an
embodiment of the invention. .

Figure 1 is a diagrammatic plau of the hot
bed with adjacent portions of the hot run
out and the cold run out and showing the
locations of the several motors and con-
trolling devices; :

Fig. 2 is a cross section through the hot
bed and the two run outs;

Fig. 8 is a diagrammatic face elevation of-
one of the triggers and the electrical con-

nections controlled thereby; -

Fig. 4 is a full face elevation of the same ;I_

'Fig. 5 is a plan thereof; v

Fig. 6 an end face elevation thereof;

Fig. 7 a réar face elevation thereof;

Fig. 8 is a diagram of the circuits of the
controlling mechanism.

Referring to the embodiment of the in-
vention illustrated, the hot run out A re-
ceives the bar from the mill and carries it
along on rollers B until its full length, usu-
ally of several hundred feet, is alongside the
hot bed C.. The bar is then kicked off from
the hot run out onto the hot bed where it is
shifted laterally step by step by means of the
usual racks across the hot bed and onto the

. cold tun out D provided with rollers E.
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The cold run out is so arranged as to collect
a number of bars and then lower them upon
the rollers E, which convey them fo ths
shears. The bars move in the direction of
the arrows shown in Fig. 1. They are con-
veyed one at a time along the hot run out
and then shifted therefrom in ‘succession
onto the hot bed so that there is generally
a number of bars on the hot bed located at
successive points in the width and in the
course of transfer to the cold run out. The
racks of the hot bed have a circular motion,
the alternate racks being assembled in-two
groups, each of which moves upward and

- to the right alternately so as to pick up the

bars and convey them step by step across the
hot. bed. This is a known type of hot bed
and run outs. The controlling mechanism
of our invention may be applied either to

this or to other styles of hot bed and run
outs. o

A trigger or other device for starting the.

controller -is arranged slightly in advance
of the point to which the rear end of the bar
must travél along the hot run out before it
can be kicked ofi to the hot bed. A con-
troller is provided which starts its cycle of
operations as soon as the bar passes the trig-
ger, ‘but not before this time. The. con-

+ troller secures the proper sequence of opera-

tions, as follows. The operation of the hot
bed rack is begun only after the kick off has
moved the bar to such a position that the
hot bed rack may properly receive it. Af-
ter the kick off has moved a bar to the de-
sired position it must be returned and
stopped in position to act properly on the
next bar from the mill. The hot bed rack

'is also stopped in position to receive the next

bar from the kick off, and is stopped ac-
curately in position so as to prevent the bars
from being kinked while cooling. The bars

~ follow each other out of the mill very

closely. If a bar from the mill reaches the
trigger which controls the master switch be-
fore the cycle of operations on the previous
bar has been completed, the operations on
the previous bar will nevertheless proceed
without interference; and as soon as the bed
has completed its cycle of operations on the
first bar it will be ready to handle the sec-
ond bar.. The apparatus is also arranged to
empty the hot bed at any time desired with-
out interfering with the operation of the
kick off. The controller is also equipped
with ‘a safety device to prevent a bar from
running off the end of the hot run out if for
any cause the usual operation fails. '
Referring to Fig. 1, the main trigger F is
located along the hot run out slightly in ad-
vance of the hot bed. Three such triggers
are illustrated. Any one is sufficient, but
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three are provided for additional safety in -

case of the breakage of one or two. The mo-
tors for driving the kick offs are illustrated
at G and the kick offs adjacent to opposite
ends of the hot bed are illustrated at H, it
being understood that there is a number of
such kick offs at -suitable intervals. The
kick off limit switch, whose function and
operation is described hereinafter, is shown
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at Y, the hot bed limit switch at Z and the
motor which constitutes the main drive for
the apparatus at L. Near the end of the hot
run out is located the safety trigger M.
The path of the end of a kick off is shown
in dotted lines at H’, Fig. 2.

The triggers T and connections are shown
in detall in Figs. 3 to 7. The trigger is
fixed to a rotatable member N carrying a
pair of contact rings O and T separated
from each other and connected respectively
to electrical wires or-cables 10 and 20. A
spring terminal Q connected to the negative
wire of the main circuit, hereinafter re-
ferred {o, bears against the cylindrical sur-
face of the drum N, normally making con-
tact with the segment P. A rod advancing
along the hot run out strikes the trigger F
in the direction of the arrow and swings it
to about the dotted line position bhown, the
rod then passing under the trigger and hold-
ing it up in this dotted line posmon
movement shifts the connection of the spring

-terminal @ from the segment P to the seg-

ment O, or from the wire 20 to the wire 10,

. and maintains the latter connection until the
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- mately so.

rear end of the bar passes, whereupon the
trigger swings back to the vertical position
and restores “the original connections. The
drum N is mounted on a shaft R rotating
in suitable bearings, the blade or trigger I
being fixed in this shaft at one side of the

~drum. On the same shaft R at the opposite
.end of the drum is an'arm S connected to

the upper end of a spring T tending to pull
it down and to swing the trigger F down
against the adjustable stop U (IFig. 7) which
holds it in a vertical position or approxi-
The base V of the trigger-oper-
ated mechanism is mounted, as shown in
Fig. 2, above and at one side of the rollers
B of the hot run out, with the trigger F
projecting downward between successive
rollers B in the path of the bar carried on
said rollers.

The controlling switches, resistances and
the like of the several motors are of the
ordinary type and are not illustrated in
detail ag to thelr mechanical constluctlon,
but are show n diagrammatically in the com-
plete cireuit in Iig. 8.

The trigger It is normalily held by means
of the spring T in such a position as to
make contact from the minus wire, through
P, to the wire 20. When the bar W strikes
the trigger it connects the minus wire,

through O with the wire 10. The trigger’

is held in this position until the rear end of
the bar passes the trigger, whereupon the
latter is restored to the normal position
shown.

A set up relay X when actuated closes

“two electrical circuits, 10 to minus and 2 to

plus, these circuits being insulated from each
other.

This
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A Kick off limit switch indicated as a
whole at Y 1s driven from the line shaft of
the kick offs by chain or gearing with such
a ratio that the 1imit switch makes one com-
plete revolution for each operating cycle of
the kick off. This kick off limit switch is

70

shown of the face plate style for the sake -

of clearness, the contact disk being supposed
to revolve while the finger remains station-
ary; but it may be of the drum style or

‘of any other suitable style.

A hot bed limit switch Z is ‘driven by
chain or gear from the line shaft:of the
hot bed racks with such ratio that the switch
will make one complete revolution for each
operating cycle of the hot bed rack.
hot bed limit switch, like the kick-off limit
switch, is illustrated as of the face plate
style: with the disk revolving, but may be
of any other suitable style.

The kick off motor G is provided with an -

ordinary automatic accelerating magnetic
switch controller compnmnnr a4 series’ ac-
celerating ‘switch @, a starting resistance b
and a braking resistance ¢ with switch d,
the armature of this kick off motor being
shown at e, series field at f and shunt ﬁeld
at' g.

Similarly, the hot bed motor L is pro-
vided with a_series accelerating switch 4,
a starting resistance 7, a braking resistance

4 and a switch % thelefm ; the armature of
this hot bed motor being indicated at 7, the
series field at m and the shunt field at n.

A small bed-clearing switch o of the knife
type is used to close the cireuit of the hot
bed rack and to continue the hot bed motor
in operation when it is desired to empty
the bed without adding fmther bau from
the hot run out.

The safety -trigger M is similar in me-

‘chanical construction to the trigger ¥ and

is arranged to make two contacts when ac-
tuated by a bar, one from 2 to plus, and
the other-from ‘)O to minus, the two contacts
being insulated from each other.

The switches Y and Z are mdlcated dia-
grammatically, the construction being old
and well known. A contact finger Y’ or 7/,
which is mdlmted diagr Amm.ltlc.lllv (,\-

‘tends upwardly in fixed position from the

axis or center of the switech. These contact
fingers Y’ and Z’ will be formed of insu-

Jating material in order to prevent short

mrcultmo' through the finger Y and 727,
When dLsuul howey er, such finger may be

.made in se¢ tlonb with one sectmn insulated

from the other or others.  The wires leading
to each ring or segment of the switches have
their ends connected by small ¢ireles which
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may represent binding screws or contacts,

these binding screws being fastened to the
stationary finger Y’ or Z’. The fingers Y’
and 7" are addptcd to cause the bmdmg
screws or contacts thereon to bear on the
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rings or segments shown, when these rings
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or segments are turned to bring them under
an opposite contact on-the finger and to
cause each binding screw or contact to be-

come electrically connected to the ring or -

segment.in whose line or path it lies when
the rings or segments are in position under
or opposite said binding screws or contacts.

The operation of the various devices in
the circuits just described is as follows.
When the bar W coming from the mill on
the hot run out strikes the trigger F a short

distance in advance of the hot bed this trig-

ger is moved to the right as deseribed and
completes the circuit minus to 10. This
closes the circuit of the relay X, through
the coil of the relay, the wire 1-and the
segment S, which is’ connected. by the-con-
tact finger to the plus main as hereinafter
described; and its operation lifts the con-
tact disks p and ¢, the disk p also closing
the circuit minus to 10 so that the relay

“holds its own circuit closed. The other ter-

minal of the relay coil is connected to the
plus wire of the main circuit through the
kick off limit switch, the connection being
from the plus segment, which is a com-
plete ring  to the small segment s, the con-
tact finger Y’, Fig. 8, being supposed to ex-
tend fixedly from the center of the disk up-
ward. The circuits remain closed as de-
scribed as long as the trigger is held for-
ward by the bar.

As the rear end of the bar passes the trig-
ger the latter springs back to the position
indicated making an electrical connection
from minus to 20. This completes the cir-
cuit through the coil which operates the

" maln switch: ¢ of the kick off motor; the cur-
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rent passing from the plus wire of the main
circuit through the contact plate ¢ of the
relay X to the wire 2, thence to the coil
of the main switch ¢ and back by way of the
wire 20 and the trigger contact P to the
minus wire of the main circuit. The clos-

" ing of the main switch ¢ starts the kick off:-

motor by means of the automatic controller.

As soon as the kick off motor starts,
the line shaft driven thereby transmits a
synchronous movement through chains or
gears to the kick off limit switch Y. The
first movement of this switch connects the
ring » through the segment %, and button

“on the contact finger (all of the rings or

segments turning relatively to the contact
finger Y’), so as to form a connection from
the plus wire to the wire 2 which continues

" during ‘nearly the entire rotation of the

60
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switch. The same movement connects the
minus ring » by means of the segment w
(and contact finger Y’) which is connected
with the wire 20 so that this connection
also is maintained throughout practically
an entire revolution of the switch. . Tmme-
diately thereafter the connection to the seg-

ment s and wire 1 is broken, which releases
the relay X and allows its contact plates p
and ¢ to drop, breaking the contacts at
these points and leaving the relay in con-
dition for a repetition of the previous oper-
ation when the next bar comes along from
the mill. The closing of the circuit plus
to 2 and the circuit minus to 20 by the limit
switch Y holds the main switch # closed even
though the former circuits through its coil
be broken by the dropping of the plate ¢
of the relay and the second advancement of
the trigger F by the next bar -(this second
advancement breaking the circuit which was
formerly maintained from minus to 20
through N). The main switch ¢ of the
kick off motor is thereafter held closed until
the corresponding-limit switch Y has com-
pleted a revolution; and similarly the kick
off motor is continued in operation until it
has completed its cycle independently of the
position of the relay X and trigger F.

At the end of a revolution of the limit
switch Y both sides of the cireuit which
operates the main switch ¢ arve broken; that
is the plus ring » is disconnected from the
segment % of the wire 2, and the minus ring
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» 1s disconnected from the segment w of the -

wire 20. The opening of the main switch
¢ applies the switch @ of the dynamic brak-
ing coil ¢ to stop the motor, the braking
switch  being closed when the main switch
t is open by the usual mechanism, one ar-
rangement of which is shown diagram-
matically in Fig. 8. The kick off motor is
thus stopped automatically at the initial
point of its cvele and the kick off limit
switch Y stops likewise. _
The hot bed motor is started from the
kick off limit switch Y at a determined
point in the cycle of the kick off motor and
its limit switech Y. For this purpose the
switch Y has a segment 2 connected to a
wire 3 which in turn is connected to a short
segment y of the hot bed limit switch Z;
the segment y being connected by the usual
“¢ontact finger (in the initial position of the
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hot bed switch) to a contact ring z which is -

connected to a wire 4 leading to one of the
terminals of the coil by which the main
switch 50 of the hot bed motor is operated.
The opposite terminal of the coil of the
switch 50 is connected continuously to the
minus wire of the main circuit.
as the kick off motor has advanced suffi-
ciently to transfer the bar from the hot run
out onto the hot bed the kick off limit switch
Y, advaneing with its motor, brings the ad-

115

As soon

vance end of the segment 2 to the upper- .

most point so as to make a connection from
plus to 3 and thus to close the circuit
through the coil of the main switch 50 of
~the hot bed motor, and. this starts the latter
through its automatic controlling circuits
h,i and m. The hot bed limit switch Z has

125

130




cailil

a segment 51 constituting nearly a complete

circle with its ends slightly overlapping. the
ends of the short segment ¥, the segment 51
being connected to the plus wire of the cir-
5 cuit. 'I'hus a connection from the pluswire
of the circuit to the wire 4 is made directly
by the hot bed limit switch soon after it
_starts and just before the entire connection
through the kick off limit switch Y and the
10 wire 3 is broken by the passing of the seg-
ment y out of contact with the finger of the
switch Z. The direct connection plus to
4 through the hot bed limit switch Z is
maintained for nearly a complete revolu-
15 tion; that is, practically to the end of the
cycle of operations of the hot bed motor.
The segment @ of the limit switch ¥
passes under the finger of the switch and
maintains the circuit through 8 until the
20 limit switch Z has advanced sufficiently to
make the direct contact plus to 4 through
the segments 2z and 51; the segment @ of the
switch ¥ passing out of contact shortly
after the direct connection is made through
25 the switch Z. Therefore, when the switch
Z has made practically a complete revolu-

tion and the segment 51 has passed out from

under the contact finger of the switch, break-
ing the direct contact plus to 4, the circuit
30 through the wire 3 is also open; therefore,
the circuit through the coil of the main

switch 50 of the hot bed motor will be-
broken and this.switch will open, cutting -

off current from the motor. At the same

35 time the dynamic brake switch %4 will close
(by means of the usual mechanism), such as
that shown diagrammatically in Fig. 8, and
the dynamic braking resistance j will be
brought into the circuit and the motor will

40 be stopped at the initial point of its cycle of
operations.

* When it is desired to operate without the
automatic switches which stop the motors at
the end of each separate revolution, in or-

456 der to collect several bars on the cold run

out at one time for example, this may be .

done by means of a bed-clearing switch o

which makes a direct connection from the

. plus wire of the main circuit to the wire 4

50 at one end of the coil of the main switch 50

of the hot bed motor. This will start the

hot bed motor and keep it in operation re-

gardless of the limit switches Z and Y until
the clearing switch o is again opened.

55°  If for any reason the main trigger I or

the set up relay X fails to operate, the kick

" off will not operate and the bar will con-

tinue on the hot run out until it strikes the

- safety trigger M at the end of the hot run

60 out farthest from the mill. This will estab-

lish a connection from the plus main to the

. wire 2 through the contact plate 52, and

- from the minus main to the wire 20 through

. the contact plate 53. These contacts will

" 65 thus close the circuit through the coil of the

1,310,231

-'Ihain switch ¢ and will start the motors and

limit switches as before. : ,

In either case the controlling apparatus
will not start its cycle of operations until the .
end of the bar has passed the main trigger 70
and the proper sequence of operations will
follow, the hot bed rack bging set in posi-

tion after the bar has been kicked off from

the hot run off onto the bed. The positively
driven limit switches and the dynamic 75
braking circuits control the series of opera-
tions accurately and safely. This permits of
the safe.handling of bars following each
other very closely; the contacts of the limit
switches closing circuits which parallel the 80
trigger-controlled circuits immediately after
the operation of the kick off motor com-
mences. The cycle of the controlling mecha-
nism may be divided into five successive
stages as follows. ‘ ' 85

(1) During the passage of a bar past the
trigger F the relay X remains closed and
holds the contact plus to 2 closed, but the
contact from the main switch ¢ and the Iine
20 is broken at the trigger so that there is 90
no operation of the motors.

(2) As soon as the first bar passes the
trigger and the latter returns to its initial .
position the circuit of the main switch ¢ is
closed so that the kick off starts, 95

(8) The kick off switch continues its own
motor in operation independently of the
trigger and positively stops it at the end of
a cycle of its operations.

(4) During the operation of the kick off
motor, as soon as the kick off has transferred
the bar from the hot run out to the hot bed
and returning below the level of the next
bar on the run out, the hot bed motor is
started by means of the kick off limit switch. 105
The starting of the hot bed motor causes its
limit switch to close the circuit controlling
the starting switch of the hot bed motor.

100

The hot bed motor is then maintained in

operation until it completes its cycle, inde- 110
pendently of the operation of the kick off,

“and is stopped in its initial position.

(5) The arrival of the kick off limit
switch at the end of a revolution restores the
circuits controlling the kick off motor to 115
their original position, so that this motor
can be started again only after a second bar
passes the trigger. - And the arrival of the
hot bed limit switch at the end of a revolu- .
tion opens the circuit controlling the hot bed 120
motor so that the latter can be started again
only through the kick off limit switch. ‘

Though we have described with great par-
ticularity of detail-a particular apparatus
embodying our invention, yet it is not to be 125
understood therefrom that the invention is
restricted to the particular embodiment de-
scribed. Various modifications thereof in
detail and in the arrangement of the parts
may be made by those skilled in the art with- 130
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-out departing from the invention and the

mechanism may be applied to the controlling
of other types of hot bed and run out either
in the form shown or with suitable modifica-

tions to adapt it to the requirements of the .

type of hot bed and run out in question:

%Vhat- we claim is— o _

1. In a hot bed and run out table mecha-
nism, in combination, a kick off for shifting
a bar transversely from the hot run out on
to the hot bed, a motor for operating said
kick off; automatic means for starting said
motor and means for causing said motor to

operate said kick off through a complete
cycle of operations thereof independently of

the position of said automatic means after
said motor is started. :

2. In a hot ped and run out table mecha-
nism, in combination, a hot bed adapted to
receive a succession of bars -at one side and
to shift them in succession, step by step, to-
ward the opposite side, a motor for operat-
ing said hot bed, automatic means for start-
ing said motor, and means for causing said
motor to operate said hot bed through a
complete cycle of operations thereof inde-

pendently of the position of said automatic

means aiter said motor is started. )

3. In an apparatus of the class described,
in combinationy a kick off motor, automatic
means for starting said motor and means for

causing said motor to make a complete cyele-
of operations independently of the position -

of said automatic means after said motor is
started, a,hot bed motor, automatic means

- for starting'said hot bed motor when said kick

40

45

50

off motor has advanced to a determined

‘point and means for causing said hot bed

motor to make a complete cycle of operations
independently of the position of its aito-
matic starting means after said hot bed
motor is started. ‘

4. In.an apparatus of the class desecribed,
in combination, a kick off motor, -automatic
means for starting said motor and means for
causing said motor to make a complete cycle
of operations and to stop at the end of such

cycle independently of the position of said

automatic means after said motor is started,
a hot bed motor, automatic means for start-
ing said hot bed motor when said kick off
motor has advanced to a determined point

- . and means for causing said hot bed motor to

55

make a complete cycle of operations and to
stop at the end of such cycle independently

~ of the position of its automatic starting

60

means after said hot bed motor is started.
. 5. In a hot bed and run out table mecha-

nism, in combination, a hot run out adapted
to convey a hot bar lengthwise, a trigger
adapted to be operated by such a bar.and to
be released when the bar passes, mechanism
for moving such bar laterally, and a motor
for operating said mechanism and having

65 controlling circuits which are rendered op-

&

‘erative only by an operation and a subse-

quent release of said trigger. :
6. In an apparatus of the class described,

- In combination, a trigger adapted to be op-
-erated by a bar and to be released when the
‘bar passes, and a motor having controlling
circuits which are rendered operative only

by an operation and a subsequent release of
said trigger, and a safety trigger adapted
to be operated by a bar after the latter has
passed the first trigger, said controlling cir-
cuits adapted to be rendered operative also
upon such operation of the safety trigger.
7. In a hot bed and run out table mecha-

nism, in combination, a kick off for shifting "

a bar transversely from the hot run-out to
the hot bed, a motor for operating said kick-
off, automatic means for closing a con-
trolling circuit of said motor\and a kick off
switch operated from said motor and closing a
circuit controlling said motor parallel with
the circuit closed by said automatic means.

8. In a hot bed and run out table mecha-
nism, in combination, a hot bed adapted to
receive a succession of bars at one side and
to shift them in succession step by step to-
ward the opposite side, a motor for operat-

ing said hot bed, automatic means for clos- -

ing a controlling circuit of said motor and a
hot bed switch operated from said motor and
closing a circuit. controlling said motor
parallel with the circuit closed by said auto-
matic means. v

9. In an apparatus of the class described,
in combination, a kick off motor, automatic
means for closing a controlling circuit of
said motor and a kick off switch operated
from said motor and closing a circuit con-
trolling said motor parallel with the circuit
closed by said automatic means, a hot bed
motor having a controlling circuit which is
closed by said kick off switch at a deter-
mined point in the advance of the kick off
motor and a hot bed switch operated from
the hot bed motor and closing a circuit
controlling said hot bed motor parallel with
the circuit closed by said kick off switch.

10. In an apparatus of the class described,
in combination, a kick off motor, automatic:
means for closing a controlling circuit of
said motor, a kick off limit switch operated
from said motor and closing a: circuit con-
trolling said motor parallel with the circuit
closed by said automatic means and causing
said motor to make a complete cycle of op-
erations and to stop at the end of such cycle,
a hot bed motor having a controlling cir-
cuit which is closed by said kick off limit
switch at a determined point in the advance
of the kick off motor and a hot bed limit
switch operated from said hot bed motor

.and closing a circuit controlling said hot

bed motor parallel with the cireuit closed by
said kick off limit switch and causing said
hot bed motor to make a complete cycle of

i
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opérations and to stop at the end of such

‘cycle.

11. In an apparatus of the class described,
in combination, & motor, an electrically con-
trolled main switch for said motor, a set-up

relay for closing a break in the circuit oft

said switch, and a trigger which in its nor-
mal position closes another break in said
circuit and which in its deflected position

closes a break in the circuit through said

relay, whereby an operation of the trigger
first operates said relay to close one break in
the circuit of the swiich and then closes a
second break in the same circuit and causes
the closing of the switch, = _

12. In an apparatus of the class described,
in combination, a motor, an electrically con-
trolled main switch for said motor, a set-up
relay for closing a break in the circuit of

said switeh, and a trigger which in its nor-

mal position closes another break in said
circuit and which in its deflected position
closes a break in the circuit through said re-

lay, whereby an operation of the trigger

first operates said relay to close cne break
in the circuit of the switch and then closes
a second break in the same cireuit and causes
the closing of the switch and a safety trigger
in line with the first trigger and adapted
when deflected from its normal position ic

‘completely close a circuit through said

switch.
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_ 13. In an apparatus of the class described,
in combination, a motor, an electrically con-
trolled main switch for said motor, a set-up

relay for closing a break in the circuit of.
said switch, and a trigger which.in its nor-.

mal position closes another break in said cir-
cuit and which in its deflected position closes
a break in the circuit through said relay,
whereby an operation of the trigger first
operates said relay to close one break in the
circuit of the switch and then closes a sec-
ond break in the same circuit and causes the
closing of the switch, a limit switch for stop-
ping the motor after an operating cycle

thereof, said limit switch being driven from -

said motor to make a complete operation for
each operating cycle of the motor, said limit
switch in its normal position closing a sec-

ond break in the circuit of said relay and .

opening a shunt around the circuit through
the trigger in its normal position, said limit
switch when operated closing a direct circuit
of the main switch and then breaking the
circuit of the relay to prevent operation
thereof by the trigger and also closing said
shunt around the trigger to. cause the hold-
ing of the main switch closed until the limit
switeh makes a complete revolution.
In witness whereof we have hereunio
signed our names. o
WILILIAM AHLEN.
KARIL, H. CEDERLUND.
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