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UNITED STATES

FRED 1. DANIELS,

OF WORCESTER,

PATENT OFFICE.

MASSACHUSETTS.

ROLLING-MILL PLANT.

SPECIFICATION forming part of Letters Patent No. 407,177, dated July 16, 18809.
Application filed January 31, 1889, Serial No, 208,290, (No model.)

To all whom it may concern.:

Beit known that I, FRED 1. DANIELS, a citi-
zen of the United States, residing at Worces-
ter, in the county of Worcester and State
of Massachusetts, have invented certain new
and useful Improvements in Rolling-Mill

Plants for Making Wire Rods and Similar

Produets, of which the following, together
with the accompanying drawings, 1S & SpOLlﬁ-
cation sufficiently full clear, and exact to en-
able persons skilled in the art to which this
imvention appertains to make and use the
Saine. |
In making fine rods from heavy bars or
blooms atasingle heat there arises apractical
difficulty in timing the working of billets so
as to preserve their heat at a uniform condi-
tion in the several runs of rods and a second
difficulty in maintaining the heat of the bil-
lets when a delay takes place in the operation
of the second {rain, or any delay that neces-
sitates the lying 1dle of the heated metal at

~any intermediate stage in the process of re-
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duction. Another difficulty is the increase of
waste caused by the stopping or interruption
of the product at some intermediate stage of
its reduction or hefore it has passed through
the finishing-train.

The objects of my present invention are,
first, to provide a plant for making wire rods
and siimilar products that will produce rods of
small size 1n large quantities and with com-
paratively small percentage of waste orloss ot
product, and in which hand labor 1s in a
ogreat measure dispensed with, so that the
plant can be operated by a comparatively
small number of attendants.

Another object is to provide facilities for
taking care of the product at different stages
of reduction in caseof any interruption inthe
reducing operation or derangement in the
normal woeru of the mechanism at any part
of the plant,so t]mt said product is preserved
in available shape and condition to be subse-
quently worked or utilized as a merchantable
article instead of going to waste.

Another objectisto provide,in combination
with the rod-reducing h“lms their leading
conductors, and the 1)111013—-]?(31:3(1m'D applmnoes
a caupplemental furnace or c,ha,mbe and aux-
iliary conductors and feed mechanism for di-

1nstantly severing,

- —

verting and receiving product from the regu-
lar conductors and for the temporary %t011110
and reheating of billets, and provided with
facilities for sub‘-‘;equenuy feeding the billets
to the rod-reducing trains, or elthu' of them,
as occasion requires.

Another object is to overcome or avoid ex-
cess of waste produact by rolling a rod of mer-
chantable form and of moderately large sec-
tion in the second rolling-train and providing
between such second train and the finishing-
train switching-cutters and a reel or reels tfor
diverting, and coiling the
product in the event of its becoming stopped
before passing the third or finishing train.

These objects 1 attain by mechanism ar-
ranged and organized for operation substan-
tially as explained in the following desecrip-
tion, the particular subject-matter claimed be-
ing hereinafter definitely specified. |

In the drawings, IFigure 1 is a plan diagram
showing the general disposition of mechan-
ism as employed in my improved plant for
making wire rods, the finishing-trains and
reels for one wing of the apparatus being
omitted on this drawing to bring the figure
within the limit of the drawing-sheet. Ifig.
2 is a plan view illustrating the arrangement
of the conductors, switches, feed-rolls, and
shears as employed between the first and sec-
ond rol'ing-trains and the supplemental fur-
nace. Ifig. 3 is a plan view showing a modi-
fied arrangement of finishing-trains and reels
for completing the reduction and coiling of
the rods after they pass the second reduc-
ing trains, and also showing mechanism for
%hlf‘unn and automatically 0011111& the rods
al & pmtuﬂ stage of their reduction. Yig. 4
1S a ]101'1550111‘&1 section of the cutting and
switching devices for throwing off the rods in
case of derangement in the running of the
finishing- tlﬂ,ln

In 1et011mn to parts, A denotes the furnace
or furnaces for ]matmﬂ the blooms or mate-
rial from which the rods are to be formed.

I3 indicates the first train of reducing-rolls,
which is herein termed the “Dbillet-mill,” and
which preferably consists of eight pairs of
rolls (more or less) arranged and suitably
oeared for working in “continuous’” order tor
reducing a bloom of any desired size down to
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a bar or billet of about one 111(3]1 diameter,
more or less.
C indicates a switeh or culde for directing
the produect from the last olls b of the first
5 reducing-train or billet-mill I3 into any one
of the several conductors D, D/, or D2, one of
which conductors D leads to a supplemental
receiving chamber or furnace F, and the

others D’ and D7 lead, 1espe(3twely, to second

10 rolling-trains G’ and G2, which I herein term
“rod-mills,” and conduct the billets or par-
tially-reduced product from the last rolls b of
the billet-mill 3 into the pass or groove of
the first pair of rolls of said rod- mills or sec-
ond rolling-trains.

T’ [ indicate return - conductors le&ding

backward from the conductors D’ and D? to-

ward the delivery end of the conductor D,

and through which the product can be fed
backward after it has passed switch C? and
directed into the supplemental furnace T.

K’ K? indicate conductors that lead from
the furnace K and join the conductors D’ and
D? in front of the respective rod mills or
trains G’ and G? and through which the bil-
lets can be delivered from said supplemental
tfurnace into the respective rod-mills. The
conductors are in substance the same as H’
H?; but for some reasons it is preferable to
duphcate the oonductors from I to G’ G? as
shown in Fig. |

IFeedin fr-rollfa are arranged in the lines of
conductoxs, as indieated at T, I’, 1=, I, and I4
for advancing or retracting the blllets, as de-
sired, and feed rolls 1" are arranged adjacent
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to the furnace F to assist the enteuno and -
Shears or CllttBICB'

withdrawing of the billets.
are prowded at J for severing or cutting off
the crop endsof the billets 1)ef01"e introduecing
them to therod-mill. Shears J’ are provided
for severing the billet and stopping the feed
thereof in case any derangement occurs in the
- working of the rod- mill or second trains.
Shears J*° are provided in the conductor D for
trimming or cutting the billets before intro-

4.0
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ducing them into the furnace or chamber I.

Switches C¢, C3 and C* are provided at the

JU.IICthIlS of the several conductors forchang-

ing the lines of the conductor-channels to
allow the billets to take the direction re-
~quired. Therod-millsorsecond trains G’ and
G* preferably each comprise some twelve

50

pairs of rolls (more or less) disposed for op-

eration in continuous order, their interme-
diate guides and operating-gearing being
arranged in suitable well- ]{nown Mmanner.
The two rod-mills are best located at the right

55

and left of the system of conductors ::md at -

suitable positions for respectively receiving
bars or billets either from the billet-mill B or
from the furnace F, as occasion may require.

Beyond the foot of each of the rod-mills
or second rolling-trains I provide finishing-
mills or third 1*011111{1—-1313111% M M’, each of

which preferably eonmstg of a series of pairs
of rolls 21, 22,

6o

Ao

23, and 24, arranged for oper-.

407,177

ating in “ Belgian’
100p1nn out of the rod at opposite sides of the
mill between the several pairs of rolls, said

finishing-trains being disposed in relation to

the rod-mill in the manner illustrated.

Conductors L L” 17 are ¢ provided for ciuid-'
ing the rods from the last pair of rolls in the

rod mill down to the ﬁm&,hmﬂ’—trmn% and a
switch [ is arranged therein for dlreetmﬂ* the
rod into either of said conductors, so th&t 1t

will go to the right or left finishing-train.

In Fig. 1 the eonductors are shown as ter-
minating with an open end at m.
stance an attendant seizes the end of the rod
with tongs and feeds 1t to the rolls 21, while
in Kig. s
directly to the pair of rolls 21. In this latter
instance the end of the rod is automatically
fed into the finishing-train.

The finishing-trains are provided with re-
peater-guides 5 and 6, that automatically di-
rect the end of the rod about the curve of its
loopsand into the pass of the succeeding pair
of rolls. Ifin anyinstance desired, feed-rolls

can be used in the line of repeaters, as indi-
cated in Ifig. 3.

In pmetwe a cutter or shear is preferably
m*rm]ﬂed in front of the first rolls 21 of the
ﬁnishinfr-trains, by means of which the rod
can be severed to stop 1ts feeding into said
rolls in case it becomes tangled or ehoked at
any part of said finishin n‘—tmm

In a separate ﬂppheatlon for Letters Pat-
ent
detall the construction of a roliing-mill suit-
able for employment as ﬁmshnw-tr:-:uns M M,
and as the special eonstruetwe features of
said mill are claimed 1n my said separate ap-

Pplication and not in this present application

a more particular description herem 1S not
neceqsary

N’ N* indicate cutting aund switching mech-
anisms arranged in the 1111(3 of the eonductorq
L 17 and from which branch guide-pipes n’
n® lead to automalic reels P’ P? into which
the rod can at any time be instantly directed
by bringing the cutter and switch into action.
The eon%‘rruetwe details of the operating
mechanism for bringing the cutting and
switching heads 1nto action can be substan-
tially the same as described 1n my Letters
Patent No. 370,688, or of any suitable arrange-

ment, and as such operating mechanism is not

a feature of my present invention it need not
be herein more fully described. In some in-

stances, 1f 1t 1s desired, the switching-cutters

N’ N% branch guides n’ n? and reels P’ P?
can be omitted from the plant. In such case
the rods can be sent down the conductor 1.
and coiled on the reel V in the event of any
derangement oceurring in the proper running
of the finishing-trains M or M’.

R R’ indicate reels for automatically coil-
ing the finished rods, which are fed thereto

from the finishing-rolls 24 through the guide-
pipe 7, a switch S being employed, if two or

> order—that is, for the-

In thisin-.

the conductors are shown as leading -

b of even date herewith 1 have described in
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more reels are used, so as to direct alternate
rods to the difierent reels in well-known man-
ner.

A reel V is provided for winding up “cob-
bles” or incomplete rods that from any cause

fail to pass through the mills to final comple-

tion.

The rod mill or train G*, Fig. 1, is in prac-
tice provided with delivery-conductors L 1.
and finishing-trains—such as M M’—which
are disposed for operation in relation to such
rod mill or train G* in the same manner as
above described, and with automatic reels,
guides, switches, and repeaters substantially
like those shown in connection with the
train G’.

Sultable motors or engines E are provided
for operating the rolling-mills and apparatus
appertaining to the working plant, and any
convenient arrangement of belts, gears, or
other connections can be employed for trans-
mitting the power and motion from such mo-
tors to the operated mechanism.

The several conductors or guideways ar-
ranged between the billet-mill, rod-mills, and
supplemental furnace are preferably inclosed
in a non-radiating or heat-retaining covering
1n & manner substantially similar to that de-
scribed 1n my Letters Patent No. 390,285,
whereby the heat of the billet will be main-
tained with as little loss as possible during
1ts passage from one stage of reduction to the
next, or to and from the storage receptacle or
furnace. The conductors L7 I.* are likewise
mciosed with non-radiating material, protect-
ing and maintaining the heatof the rod while
passing therethrough. |

The operation of my improved rolling-mill
plant 1in the production of wire-rods is sub-
stantially as follows: The bloom or material,
after being properly heatedin the furnace A, is
transferred from said furnace and fed into the
billet-millor first rolling-train I3, whereby itis
reduced from its original size to abarorlong
billet of about one inch square, (more or less,)
in which condition it- runs from the rolls b
into one of the conductors D/ or D? its for-
ward end advancing to the shearsJ, by means
of which the crop end is cut off. The billet
18 then advanced by means of the feed-rolls 1
into the rod-mill or second rolling-train,
wherein it is reduced by the usual alternate
square and oval passes, so that it issues from
thelastrolls of said rod-mill, preferably, with a
round section of about three-eighths inch di-
lameter, more or less. This rod advances
down one of the conductors L, and its end is
fed to the rolls 21 of the finishing-train, and
then follows automatically around the re-
peaters 5 and 6 and through the several pairs
of rolls to the end of the finishing-train, and
thence through the guide-pipe ¢ into the reel
R or R/, by means of which it is automati-
cally coiled. The quantity of material con-

65 tained in a single bloom is greater than that

ordinarily desired in a single coil of finished :

rod for convenience of handling. T'herefore
the rod or billet, when passing the shears J',
or at some convenient stage in the reducing
operation, is preferably severed -at one or
more places and the separate parts switched
to the different finishing-trains, one part to
the train M and another to the train M’, and
so alternating.

In the normal running of the plant billets,
as they issue from thebillet mill or train B, are
alternately sent to the right and left rod-mills,
the output of the billet-mill I being calcu-
lated to supply the plurality of rod-mills with
material, while each of the rod-mills is calcu-
lated to supply its respective plurality of fin-
ishing-trains, thus keeping the mechanism in
effective operation, while affording time for
the rods to run clear of any partof the appa-
ratus before another rod is ready to enter the
same.

In the event of a cobble in one of the rod-
mills or second trains, or any temporary de-
rangement in the working that would pre-
vent one or the other of the rod-mills taking
its share of the output from the billet-train
13, then the billets that would normally go to
said rod-mill are directed by way of the con-
ductor D, cut into suitable lengths by the
shears J% and deposited for temporary stor-
age and maintenance of their heat within the
furnance K. In case a billet has partly
passed into the second train at the time the
cobble or derangement ocecurs, then the billet
is immediately severed by an attendant work-
ing the shears J’ at the head of the rod-mill,
and the portion of the billet within the con-
ductor is, by aid of the  feed-rolls I* and 1,
drawn Dback through the return-conductor H’
or II* and run into the storage chamber or
furnace . The billets deposited in the cham-
ber or furnace I¥ can, when the derangement
is righted, be withdrawn and guided through
the conductor I’ or I{? or back through ' II?
to either of the second trains G” or G* and
this can be done when convenient, or when
any delay occurs in the working of the first
train B, as when adjusting or shifting rolls or
cuides in said train or other short delays
which in practice occur at varying intervals
of time.

In the event of a cobble or any derange-
ment in the finishing-train M or M” the auto-
matic cutter and switeh N’ (or N? accordingly
as it is in the right or left train) is brought
into action, which instantly severs the rod
issuing from the second rolling-train, and di-
rects the following portioninto the intermedi-
ate reel P’ or P*,where it is coiled up in proper

condition to be utilized as a rod of large di-

ameter and not wasted, while the portion cut
off and not passed through the finishing-train
can be picked up from the floor and coiled
upon the reel V.

It will also be seen that the plant can, if de-
sired, be employed for the production of these
larger-sized rods by setting the switches N’

oV
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N< so that all rods run into the 1eels P’ ¢,

tgia final trains M M’ at such times remaining
1dle. |

By introducing the supplemental furnace,
which can receive the product from the first
or billet train, and also receive produet after

1t has been delwel ed to the rod-mill or sec-

ond train in case said mill becomes choked,
and, further, by providing facilities wher (,by

the product can be delivered from said fuor-
nace to either of the rod-mills or second

- trains, I am enabled to equalize the distribu-

20

30

35
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tion and feed of product tothe several reduc-

-Ing-trains, so that a temporary stop or.delay

in one palt of the mill will not interrupt the
working of other portions,and also to accom-
modate the feed for the secondary and terti-
ary roll-trains, so as to utilize time to the best
advantage for the rolling of a large quantity
of produect, while the bars or blllets can be

manipulated in advantageous manner for pre-.

5e1 ving their heat and for sending them for-

ward to either of the second trmns when
necded.

What I claim as my invention to be se-

cured by Letters Patent, is—

1. In the rolling-mill -plant descllbed the
arrangement of a i st train of rolls, a con-
ductor, a second rolling-train through which
the product is delivered from said conductor,
a second conductorthrough which the product

18 delivered from said seeond rolling-train,

and a third rolling-train for finishing the pro-
duet, all dlsposed and operating as and for
the purpose specified. .

2. In a rolling-mill plant, the arrangement,
Substantially as described, of a first rolling-
train, a second rolling-train, a supplemental
storage chamber or furnace, a conductor lead-
ing from said first rolling-train to said sec-
ond rolling-train, a conductor from said first
10111nﬂ—tram to said storage-furnace, and a
return- conductor through which the pmduet

can be withdrawn from 1ts approach to the

second rolling-train and directed to said stor-
age-chamber, said conductors being respect-
1vely provided with switches and with feed-
rolls for advancing or retracting the product,
as set forth. |

3. In a rolling-mill plant, the arrangement,
substantially as described, of the billet-mill,
a plurality of rod-mills, a supplemental fur-
nace or recelver, a series of conductors lead-
ing from said billet-mill to the rod-mills and

supplemental furnace, with a switech for di-

recting the produect to either conductor, feed-

‘rolls and cutters in the line of said conduct-

ors, and return-conductors with feed-rolls for
withdrawing the billets from the rod-mill con-

407,177

ductor for delwely to the fulnaee as set
forth.

4. In a rolling-mill plant, the a11a11gelnel1t, -

substantially as set forth, of the billet-mill,
the rod-mill, a conductm leading from S&ld
rod-mill to ¢ md billet-mill and ha,vmﬂ‘ feed-
rolls and cutters in the line thereof as in-
dicated, a finishing-mill, a Conductor from
said rod-mill to said finishing-mill provided
with a switeh and cutter having a branch
gulde, and an automatic reel to which the rod
is delwerea by sald branch guide, f01 thepur-
pose set forth.

5. In the rolling-mill plant descubed the
arrangement, w1th a rod-mill having a tlam

“of rolls a,lmnﬂ'(,d in pairs for Opera,tmn in

continuous mdel of a plurality of finishing-

trainsconsisting of pairs of rolls with the axes

of the several pairs of rolls disposed at right
angles, a series of overfeed-guides for lead-
1ing the end of the rod through said finishing-
train, and a conductor between the rod-mill
and the fintshing-trains, substantially as set
forth.

6. In a rolling-mill plant, the arr angement,
substantially as described, of the blllet-mlll
the rod-mill, a conductor with shears and feed-
rolls for ‘urimming and advancing the product

from said billet-mill into the rod-mill, a plu-

rality of finishing - trains having their rolls
disposed at right angles and provided with
overfeed - guides, conductors from said rod-
mill to said finishing-trains, a switch for di-

60
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recting the rod to either finishing-train, and

1 reels f(n coiling the finished 10ds Subbtan-

tlally as set forth |

7. In a rolling-mill plant, the aua,nﬂement
substantially as described, of the blllet-lmll
the rod-mill, a conductor with shears and feed-—
rolls for trimming and advancing the product
from said billet-mill into the rod-mill, & fin-
ishing-train, conductors from said rod-mill to
said ﬁmshmmtmm and a reel for coiling the
finished 10ds, as %et forth.

8. T'he -rolling - mill plant consisting of a
billet-mill, an inclosed conductor for main-
taining the heat of the product of the billet-

95
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mill and for conveying it to the rod-mill, a

rod-mill, an.inclosed conductor for maintain-
ing the heat of the productof the rod-mill and
forconveying it to the finishing-mill, a finish-

11O

ing-mill, and a reel for coiling the ploduet of

the finishing-mill.

Witness mylmnd this 2%11 day of January,

A. D. 1889,
| | FRED II. DANIELS.
Witnesses:
CHAS. . BURLEIGH,
KELLA P. BLENTUS.
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