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(No model.)

To all whom it may concern:

Be it known thatI, THOMAS V. ALLIS, a citi-

zen of the United btates and a resident of
New York city, in the eounty and State of
New York, have invented new and useful Im-

provements in Wire Rod or Strip Rolling

Mills, of which the following is a %pemﬁc&-
tion.

This mventmn relates, essentially, to the
onide apparatus in wire rod or strip rolling
mills for controlling the rod or strip between
the pairs of rolls in trains in which the sev-
eral pairs are arranged continuously in the
same line, and 1s more particularly appli-
cable to trains. in which the successive pairs
of rolls are alternately placed in oppositely-
inclined planes; but it is also useful in trains
having the successive pairs all inclined in
one plane, and it may with some modification
be used with rolls all placed horizontally or

alternately horizontally and vertically.

Another feature of the invention relates to
relief apparatus for the escape of the rod or
strip from the guide when stalled in advance,
and another feature relates to the use of vari-
able-friction driving-gear for the rolls.

In the accompanying drawings, Figure 11is

“a front elevation of a train of rolls construct-

30

35

in this figare.

ed in accordance with my invention. Fig. 2

represents some of the parts in side view in |

the axial lines of the rolls of one pair and at
right angles to said lines of the next pair, a
part of the guide-carriage being broken out
Fig. 3 1s a longitudinal sec-
tional elevation of some of the apparatus of
Fig. 2 on line x =. Fig. 4 1s a central trans-
verse section of some of the apparatusof Iigs.
2 and 3 online y v, Fig. 3, with a part in dot-

“ted lines illustrating the operation of the
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ouide. Fig. § is a detail of relief apparatus
for the rod or strip when stalled, partly in
side view and partly in section on line z z,
Figs. 2 and 4. Ifig. 6 1s a side elevation of a
modified form of apparatus that may be used
to release the guide from the check in which
it 1s held to allow the entry of the rod be-
tween the rolls and permit said guide fo act
when the loop forms. Ifig. 7 represents a
form of device that may be substituted for

the rolier employed in the automatic detach-

ing device for the guide-carrier. Fig.8isade-

tail of the guide-carrier-elevating apparatus.

|

creased at high speed.

In an application for a patent.forimprove-

ments in wire-rolling machinery filed August
16, 1889, Serial No. 020 966, and now pending 55

T have 1epresented a 101161‘-0111d6 which vi-
brates on a swinging arm for eontmlllnn the
wire or rods between the consecutive pairs of
rolls and which works in the plane of the
pass-grooves to which the wire or rod runs
from said gnide and is intended more par-
ticularly for use with rolls for reducing wires

in round form by cold-rolling, in which only.

short loops form between the rolls.
The guide of the present invention 1s 1n-

tended more especially for use in hot-rolling

wire rods and strips which have to run in

loops of greater length between the pairs of

rolls, but is also apphcable for cold-rolling.

Therolls a are placed successivelyin the same 4

line of feed at short distances apart and alter-
nately in opposite inclinations of about forty-

five degrees to the level plane with the rolls

properatthelowersidesand thedriving-shafts
0" atthe uppersidesof theinclines. Each pair
of rolls is geared to its driving-shaft b by the
bevel—wheelq ¢, cone-pulleys cZ and shifting

| frietion-belt e, with a belt- Shlftel g for a sim-

ple and ready means of varying the speed of
the rolls and with the multiplying spur-wheels
f between the cone-pulleys and the rolls, the
object of which is to enable the bevel-wheels,
and especially thefriction-cones, to run slower

i for the required speed of the rolls than if the

transmitting -cone were coupled directly to
one of the rolls. This saves wear and fric-
tion in obtaining the required high speed of
the rolls, because the spur-gears are less af-
fected in these respects than are the bevel-
wheels and the cone-friction device, espe-
cially the friction-belt and the belt-smftel on
which the wear and {friction are G'Leatly In-

In the use of the vibrating
above-referred-to pending application it ig
contemplated that after first “threading” the
rolls with the wire rods to be Ieduced they
will remain threaded by stopping the rolls
and welding on other lengths before running
the previous lengths out, which cannot well
be done in rolling the larger hot rods or strips
for which the apparatus of this invention 1is
more particularly intended, whereas it 1s an
especial feature of the omde in this case that
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it shall be such as will conduet the ends of | the rolls from which the rods enter the guide,

new pieces directly front one pair of rolls to
another before loops are formed and after-
ward take care of the loops as they are pro-
duced. Another feature of the said guide 1s
that it provides for the bending of the loops
in the flatwise direction of the rods to which
they naturally tend, and therefore work bet-
ter than in the other direction, said rods be-
ing thus flattened by rolling in shallow pass-
grooves, which they are caused to enter edge-
wise, so that being flattened that way in said
shallow greoves a greater reduction takes
place and fins are avmded They are caused
to thus enter the pass-grooves by the arrange-
ment of the successive pairs of rolls at right
angles to each other. In trains of rolis all ar-
ranged in the same plane a twist-guide is em-
ployed for this purpose. It will be seen that
the loops thus turning in the flatwise direc-
tion of the rods form in ) the planesof the pass-
grooves of the rolls from which the rods issue
instead of in the planes of the pass-grooves to
which the rods run from the guides,as in the
arrangement of the said pending application,
which demands a special condition of the
ouide for directing the rod into the pass-
o1rooves not 1*equ1red in that case.

Referring now to Figs. 2 and 4, there 1is

seen a fixed guideway g’ of the size fmd form

of the rod, into which the rod enters directly
as 1t issues from the Pass-grooves of the rolls.
at the right hand, and at A is a similar fixed

ffmdeway leadmﬂ into the pass-grooves of the
next pair of rolls at the left ha,nd and be-
tween these two fixed guideways, Wthh eXx-
tend only part of the distance between the
two pairs of the rolls, is another guideway ¢,
which at times forms a direct continuation
between the said two fixed guides and at
other times shifts away therefrom laterally
as the loop forms to control it;. but 1t 1s to be
understood that the movable guide will oper-
ate successfully in this arrangement of the
same to work in the plane of the pass-grooves
from which the rod enters the guide without
the fixed guide ¢’, and I am not limited to
its use, though I prefer it as giving better re-
sults; but the chief purpose of said fixed
guide isto provide for the use of the relief
apparatus, that will be described further on.
In such case the movable guide will be longer

‘or will be otherwise so arranged that its re-

ceiving end will be close to the rolls from
which it receives the rod. These fixed and
movable guides are beveled at the ends j to

gage them in alignment when the movable

oaide retumq to thdt position. The station-
ary parts ¢’ and /v each have a guide-roller &
at the end connecting with the movable guide,
and said movable guide has the rollers { for

anti-friction carriers to run the loop over,

and the ends of the guides are slightly bell-
mouthed to facilitate the running of the rods
or strips. The movable guide is attached to

the carriage m, which runs on the rails n,
parallel w1t11 the plane of the pass-grooves of ‘

said rails being in the inclined arrangement

of rolls herein represented inclined corre-

spondingly with them, so that saild guide
oravitates into the blﬂ‘ht of the loop to Leen
it taut; but 1f used Wlth rolls placed on a
level base said guide may have a cord and
weight working over a pulley or any other
approved means of keeping the loop taut.

70

A spring-buffer 39 is arranged at the lower

end of the railway to break the shock when

the carriage happens to run down without re-

straint, as when the rod runs out or happens
to break in the loop. The carriage is con-
nected by a belt o with a pulley p, mounted
looselv on shaft 6’ or any approved shaft at
a suitable distance above the upper end of
the carriage-way and provided with a fric-
tion-cluteh » to engage the friction-driver
with said pulley to set the pulley in motion at
any time when the carriage is to be run up the
raillway for retuarning the movable guide to
alienment with the stationary guides, as when
a rod has run out and another is to enter the
rolls. A friction device is preferred for thus

00

Qo

connecting the pulley p, because it allowsthe

pulley to stop without much shock when the
carriage comes to and is arrested in its posi-
tion. Any approved form of friction device
may be employed.
thus returned to the said position,the retain-
ing catch-hook ¢ automatically engages the
wrist-pin % in the forked head of the rod v,
projecting from the upper end of the car-
riage, and holds it in that position until the
new rod enters, when the retaining-hook is
automatically detached and the loop-guide
released to run with and control the loop.
Ifor automatically detaching the retaining-
hook a small disk or wheel w, mounted on
the free end of an arm x, pivoted to the car-
riage at v, 18 arranged to rest in the slot z in
the side of the movable guide, so that the pe-
riphery of said wheel projects into the guide-
way for the rod far enough to be forced out,

and thus raise the arm a little by the enter-

ing end of the rod. A lever-latch, as 40, Fig.
7, may be substituted for the roller, if pre-
ferred, said lever being arranged to project
into the guideway the same as the roller does
to be raised by the entering rod. Thearm x
carries the fork 1, which engages the end of
the short arm of the bell-crank 2, the long
arm of which bears against the end of the
push-rod 3, which may be made to set in mo-
tion various arrangements of devices for trip-
ping said 1'et.:unm g-hook.

In Figs. 1, ,anrl 3 1 represent an electric
device for the purpose, which consists of said
hook arrangedas the armature of the electro-
magnet 4, with a clrcult-closing lever 5, hav-
ing one of the circuit-wires 6 connected to it
and made to have contact with the binding-
post 7, having the other wire 8 of the circuit,
by the thrust of the push-rod 3 against the
end of another push-rod 9, caupled with said
lever and arranged in a shdeway 10, so that

95
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it bears against the end of push-rod 3 at 11 | from all pressure, as it is desirable that after

to receive the thrust of it, and thereby actu-
ate the ecircuit-closing lever. The magnet
then attracts the armature and releases the

retaining-hook. The push-rod 9 isconnected |
‘to the lever 5 in the socket 12, that contains a

coiled spring 13, through which the thrust is
transmitted for the relief of the parts from the
hard shocks that wouldresultif positively con-
nected, and also from injury by too long a
throw should wheel 1w be raised too high. The
rod is secured in said socket by a pin 14, work-
ing inaslot of the socket to allowof the play ot
the rod relatively to the socket. The coiled

spring 15 separates the circuit-closing lever

5 from the binding-post 7 when the carriage
shifts away after being released, and then the
attraction of the magnet ceases and the retain-
ing-hook drops back to its position ready for
again engaging the carriage on its return.
The loop begins to form immediately on the
end of the rod entering the rolls at the left;
hand, which makes it necessary that the car-
riage should be more quickly started on 1ts
way than it would be by its gravitating ac-
tion alone, for which I provide the starter, con-
sisting of the plunger 16 and the spring 17,
which on the return of the carriage to the up-
per position are forced back and the spring

is compressed ready tor giving a starting i

thrust when retaining-hook ¢ 18 disengaged.

To provide for the escape of a rod issuing
from one pair of rolls when stalled in advance
of the next pair and to avoid the jamming of
a mass of metal, which quickly accumulates
in such case with very damaging results, 1
provide an automatic relief device in the
guide ¢’ to allow the rod to escape through
the side. This device consists of the said
ouide provided with the lateral enlargement

18, containing a movable side 19, and having

the escape-passage 20 at the outer edge of one
of the permanent sides of said enlargement.
The movable side 19 is connected by the links
21 with the arms of a rock-shaft 217, pivoted
in supporting-standards 23, said shaft having
a balanced arm 24. In the normal condition
of the device the movable side 19 stands in
the position to limit the guideway to the di-
mensions of the rod, and it issecured in that
position by the latch-bolt 25 at theextremityof
the arm 24, engaged with the weighted keeper
26, fitted to slide in the stationary guideways
27,the power of whichis sufficient to hold the
lever and retain the rod when running prop-
erly, butissuchthatwhenever therod happens
to get stalled any where along the guide, and
isthereby forced tocrowd laterally, the keeper
will rise and allow the movable side 19 to
move outward -and open the passage 20, and
thus permit the rod to escape that way until
the mill can be stopped to remedy the mat-
ter.
the latch-keeper moves, are so inclined that
the keeper escapes from the lateh-bolt when
the movable side 19 has opened the escape-

The stationary guideways 27, in which

having entered the escape-passage the rod
may run as free as possible. A buffer-spring
28 and the yielding seat 28* are arranged
under the keeper to break the shock of 1its
fall when the latch escapes. The latch-bolt

25 has a shoulder 29, which locks it securely
against escaping from the keeper while in the
‘normal position, as it might by the jarring

and shaking of the mill, and the slideway for
the bolt is sufficiently larger than the Dbolt,
as indicated bv the dotted lines 30, to allow
the bolt to rise when striking the keeper, so
as to release the shoulder 29 from the end of

75
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the slideway and allow the bolt to be forced

back for engaging the keeper. *
Another means of detaching the retaining-
hook ¢ automatically to permit the loop-guide
to act may consist of the elbow-lever 31,
mounted loosely on the stationary axis 32 of

‘a continuously-rotating ratchet-disk 33, with

one arm bearing against the tail-arm of the
hook, and having the pawl 34 on the other
arm, against which the rod 9 acts when re-
celving the thrust of rod 3, so as to engage
the pawl with the ratehet-disk and cause le-
ver 31 to be turned so as to actuate the hook.
A stationary cam 35 detaches the pawl 34

Q0

from the disk 33 immediately after the hook
is detached, and the pawl-lever 31 falls back

to its original position, and a light spring 36

holds the pawl outof contact with the ratchet-
disk.

The spring 15 shifts rod 9 so far away
from pawl 34 that it allows said pawl while
held out of contact with the ratchet-disk to
return to the normal position without hin-
derance by said rod. The movement of the
pawl away {rom the ratchet by the spring 36
is limited by the stops 83. The ratchet-disk

33 may have a pulley 37 to be driven by a

belt from any suitable driver to actuate it.
This hook-detaching apparatus is susceptible
of various modifications, and I do not limit
myself to the particular arrangement of it

‘above degscribed.
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What I desire to claim and secure by Let-

ters Patent 1s—

1. The combination, in a train of rolls for
rolling wire rods or strips, of a loop-guide re-
ciprocating laterally in the plane of the pass-
grooves from which the rods orstrips run and
enter the guide, substantially as described.

2. The combination, in a train of rolls for
rolling wire rods or strips, of a laterally-recip-
rocating loop-guide, a carrier therefor, and

115

120

ways for thecarrier located between two pairs

of rolls, substantially as described.
3. The combination, in a train of rolls for
rolling wirerods or strips,of alaterally-gravi-

| tating reciprocating loop -guide, a carrier

therefor, and ways for the carrier located be-

tween two pairs of rolls, substantially as de-

scribed.

- 4. The ¢combination, in a train of rolls for
rolling wire rods or strips, of a laterally-gravi-
tating reciprocating loop - guide, a carrier

125
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passage 20 to then relieve the escaping rod | therefor, and ways for the carrier located be-
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- the loop-guide and the rolls to which the rod
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tween two pairs of rolls, and also a power de-
vice to raise the carriage and return the loop-
ouide to the direct line of feed, substantially
as described.

5. The combination, in a train of rolls for
rolling wire rods or strips, of a laterally-recip-
rocating loop-guide, and a fixed guide between

runs from the guide, located between two
pairs of rolls, substantially as described.

6. The combination, in a train of rolls for
rolling wire rods or strips, of a laterally-recip-
rocating loop - guide, a fixed guide between
the loop-guide and the rolls to which the rod
runs from the guide, and also a fixed guide-
between the loop-guide and the pairs of rolls
from which the rod runs to the guide, all lo-
cated between two pairs of rolls, Substantlall}f

as dGbOI 1bhed.
7. The combination, in a train of rolls for

rolling wire rods orstrips, of a loop-guide nor-

mally in the direct line of feed to receive the

entering rod and automatically movable lat-
erally thereto with and controlling the loop
substantially as described.

3. The combination, in a train of rolls for ;
rolling wire rods or strips, of a loop-guide nor-
mall}* in the direct line of feed to receive the
rod and automatically movable laterally to
control the loop,a hook to retain the guide in
said line to receive the rod, and the roller in
the carrier subject to the entering rod for
tripping the hook,substantially as described.

9. The combination, in a train of rolls for
rolling wire rods or strips, of a loop-guide nor-
mally in the direct line of feed to receive the
rod and automatically movable laterally to
control the loop, a hook to retain the guide
in said line to receive the rod, the 1"0116]’.‘ In
the carrier subject to the entering rod, and
the elbow-lever and thrust-rod actuated by
said roller for tripping the hook, substantially
as described. -

10. The combination, in a train of rolls for
rolling wire rods orstrips, of aloop-guide nor-
mally within the direct line of feed to receive
the rod and automatically movable laterally |

463,697

to control the 100p, a hook to retain the guide

in said line to receive the rod and being an
armature-lever of an electro-magnet,the roller
in the carrier subject to the entering rod, the
elbow-lever, thrust-rod, and the circuit-closer
of the electro magnet actuated by said roller
to detach ther etmmnmhooh, substantially as
described.

11. The combination, in a train of rolls for
rolling wire rods or stupq of a rod-guide be-
tween tio pairs of rolls having the “movable
side sliding between the two opposite sides
and subject to the lateral thrust of a stalled
rod, and an escape-passage which the said
movable side opens along the edge of one of
said opposite sides for the escape of the rod,
substantially as desecribed.

12. The combination, in a train of rolls for
rolling wire rods or strips, of a rod-guide be-

50
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Ys)

tween two pairs of rolls and having the mov-

able side subject to the lateral thrust of the
stalled rod, and the escape-passage for therod,
subject to the control of said movable side
and the weighted retaining-lever to said mov-
able side, substantially as described.

13. The combination, in a train of rolls for
rolling wire rods or strips, of a rod-guide be-
tween two pairs of rolls, having the movable
side subject to the lateral thrust of the stalled
rod and the escape-passage subject to the
control of said movable side, the weighterl re-
taining-lever to said side, and the automatic
weight - releasing catch, substantially as de-
scribed.

14.

/C
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The combination of the rolls, the ad-

justable friction-cones and belt-drivers, and

the spur-gears intermediate to said friction-
drivers and the rolls, substantially as de-
scribed.

In testimony that I claim the foregoing as
myinvention I have signed my name, in pres-
enceof two witnesses, this 30th day of Novem-

ber, 1880
Witnesses:
W. J. MORGAN,
A. P. THAYER.
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