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UNITED STATES

PaTeENT OFFICE.

CHARLES F. WASHBURN AND FRED H. DANIELS,

OF WORCESTER, MASS.

APPARATUS FOR MAKING WIRE RODS FROM FLUID METAL.
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SPECIFPICATION forming part of Letters Patent No, 362,688, dated May. 10, 1887,

Application fled June 10,1886, Serial No. 204,703,

(No model,)

To all whom tt may conceris

Be it known that we, CHARLES F. WASH- |
BURN and FRED H. D_WIELS both citizens of
the United States, residing At Worcester, in
the county of \Vorcester and State of Mfissachu-
setts, have invented certain new and useful
Improvements in Apparatus for and the
Method of Making Wire Rods, &e., from Fluid
Metal, of which the fo]lowmg, too‘ether with
the accompanying drawings, is a SpECIﬁOELth[l
sutticiently full, clear, and emct to enable per-
sons skilled in the art to which this invention
appertains to make and use the same. |

1'he object of this our present invention is
to provide an apparatus and afford a method
whereby small rods, wires, bands, or shapes
can be produaced from fluid metal direct in &
continuous manner, separated into sections-of
the desired length, and reeied into coils; also,
to provide means for soaking, mellowing, or
equalizing the heat and condition of the metal
as 1t passes from the ingot-producing mechan-
iIsm to the rolling or reducing mechanism;
also, to provide means for severing the rongh
ends from the ingot at the start or finish of the
casting: also, to provide means for cutbing oft
the 1ingot or bar and directing it to one side in
front of the rolling-train, in case the rolls be-
come choked ora ** cobble’” occurs atany part
of the rolling. We attain these objects by
nieans and process substantially such as here-
1nafter explained, the particular subject-mat-
ter claimed being hereinafter definitely speci-
fied.

[n the drawings, Figure 1 is a plan view
1llustrating thearrangement of a plant {for car-
rying out our improved method of making
rods, wire, or bands from fluid metal, Fig, 2
indicates asectional view of ashear for cutting
off the Ingot near the point of delivery from
the mold, “and Fig. 3 1s a horizontal section
lllnstratlnﬂ* the cut-off and side- switching
culde which may be employed in front of the
rolling-train. Fig. 4 18 a vertical sectional
view of Ingot-forming mechanism by which
fluid metal 1s congealed and shaped to be de-
livered in a continuous bar or ingot.

In referring to parts, A indicates Bessemer
converters or other suitable melting or steel- |
producing apparatus.

B indicates a ladle mounted upon a suitable |

! crane, C, and adapted for receiving the con-
tents or cha,rﬂ'e of steel from the convertels

and for transferrmg and delivering 1t to he
ingot-forming mechanismor Ll"n,velmﬂ mold D,

wherein it is congealed, and from Whleh it 18
delivered in solid form upon the guiding or
feeding roll-bed E, which directs 113 into rmd
throngh a furnace, I‘ and into a set or trainof
rolls, H, whereby it is reduced to 2 rod, band, 60
orwire of therequiredsize. The ingof, p%ssuw
direct from the forming-mold throu gh the fur-
nace androll, passses in continuous order, or so
long as the fluid metal is fed to the ingot-
formmﬂ mold D.

I indicates shears for severing the rod into
sections of any required length, and K K in-
dicate reels for coiling or winding up alternate
sections of the finished rod or band.

The ingot-forming mill or mechanism D may
be constructed substantially as indicated in
kFig. 4, the mold or matrix for receiving and
shaping the metal being a groove or channel,
d, formed in the cirele of a large revoluble
wheel, D', which operates in conjunction with rg
a travelmﬁ band, D? carried by guide-pulleys
D’ and held to the surface of the wheel in
such manner as to confine the metal within the
oroove or matrix for a distance of about one-
thu*dﬂof the circumference, more or less. A
ladle, P, having a sunitable stopper device, «,
is arranged above the traveling mold, which
receives the supply of fluid metal from the
furnaces or converters, and from which 1t 18
delivered through a suitable spout mfto the
space between the band or cover D* and the
wheel D', A cooling-chamber, 'V, for water
or other refrigerant, s located along the back
of the band D? and the partial cooling or con-
gealing of the metal 1s cffected as the mold
passes to the point of delivery, where guides
D* are arranged for receiving and straighten-
ing the formed metal and directing itoutward
along the roller-bed I, as indicated at k. ‘L'he
forward movement of the mold being continu- g5
ous and the supply of metal from the ladle I
being controlled to correspond to the forward
movement of the mold, the ingot or bar R
will be ejected in a continuously-increasing
length so long as the fluid metal 1s supplied to 100
the machine,

The machine can be operated by an engine,
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L,orin other suitablemanner. The particular
constructlon of this ingot-mill 1n detail 1s de-

scribed in a separate ‘tppllG&thH for Letters

Patent by F. H. Daniels, Seual No. 204,115,
filed Juneé 1886.

The mgot -forming mill, when used as herein

deseribed, is. prov1ded with a cut-off mechan-
1ISm or shear >, whereby the rough or imper-
feet ends of the ingot can be severed and re-

moved before entelmg it to the furnace and

subsequent reducing operations. .

We do not desire to confine our invention
to the particular construction and arrange-
ment of ingot-mill shown, as other forms of
mechanisn ¢ capable of pr oduemcra continuous

~1ngot or bar from fluid metal and delivering it

for farther treatment in substantially similar

- manner could be employed in heu of the style
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shown, 1f desired.

The furnace T is prefelab]y a reverberatory
furnace fired by gas on the regenerative sys-
tem, having doors at either end, and made of
2 sufficient length to heat the metal to the de-
sired degree as it passes through. |

The bottom of the furnace is so constructed
that the end of the ingot will shoot directly
throngh from the entrance-door f to the exit-
door f/, and thence into the guide 2, which
enters it into the pass of the leqdmg pair of
rolls in the rolling-train H.

The guide % may, if desired, be a plain
straight guide. 'We prefer, howevel to con-
struct 1’r as 1ndicated in Fig. 3, with a side
18sue passage m, and a cutting- off tongue or
shearing devwe, T, operated by a ha,nd lever,
t, or other smtable means, and to be br ouwht
into action as desired.

The cut-off tongue is so con&tructed and dis-
posed that when in normal position the bar
can pass direct or straight through the guide
into the pass of the roll without mterrupmou
but when the tongue is swung down its pomt

enters the rod and cuts it off. At the same |

time the mechanism directs or switches the
severed end out through the side issue pas-
sage m. 'Thus, when a cobbble or derange-
ment occurs in the rolling-train, the bar, in-
stead of being permitted to run forward and
choke the rolling-mill, can be severed and
turned to one Side, so as to run out upon a
suitable table or platform at'V until such time
as the ingot D can be stopped or discharged,
the bar being cut up into lengths and saved
to be worked or reduced by the old process
of rolling, thusavoiding waste in the operation.

The rolling-train H is preferably constructed
as a continuous rolling-mill, with guides, hous-
ings, and operating gearmg disposed in the
usual well-known manner. . Said rolling-mill

should be driven by the engine M at a speed
which will enable the first pair of rolls to re-
celve the bar and draw it into the rolling-mill
as fast as it is delivered from the ingot-form-
“1ng mechanism, or so as to reduce the ingot
to a rod, wire, or band in continuous.order
- as rapidly as it is produced. :

:
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Tn the present instance we have indicated
a fork-reel for winding up the rod which is
delivered {rom the rolling-train upon a floor
or platform; but it will be understood that
any suitable kind of reels may be employed
in this connection, and that two or more such
reels may be arranwed for automatically re-
ceiving and cmlmg ftltermtely %ectlons of the
rod. .
‘Mechanism for severing the rod automablc

ally may also be used when automatic reels

are employed, together with automaticswitch-

76

Ing devices, SO that the rod, after running out

or onto one reel for a glven distance, w111 be

severed and directed to the other reel auto-
‘matically or without attention from an at-

tendant. This automatic reeling mechanism
18 not herein shown, as we do not claim the

detail of its construction, and any suitable

mechanism may be employed-—as, for instance,

that described in Letters Patent Nos. 224 912

and 224,839,
In the operation of our mvenblon the metal

is mélted or prepared in theconverters A, the:

contents of which are deposited in the ladle B,
swung into position by the erane C,and poured
into the traveling mold or the ingot-forming

mill D, wherein the metal is congealed and

delivered in a continunous ingot, which runs
out on the roller-bed or guiding mechanism L.
The imperfect end at the commencement of

Q0

95

the forming of the ingot is severed or cut off

by the ‘shears and removed, and the perfect
portion is then permitted to run forward on
the gaiding mechanism E, passing into and

through the furnace F, wherein it is subjected

to proper heat for mellowing or giving to the
metal a uniform consistency and heat through-
out, passing out through the door ' and into
guide 2, which direets it into the pass of the
leading-rolls. _
of rolls operating in the manner of the con-
tinuous rolling-mill,and is thereby reduced to
a rod, wire, or band of the desired size, ac-
COr dmﬂ'ly ’_LS the passes of the rolls are made

for imparting any particlar required shape.

The end of this rod is then carried to one of the
reels I{, and so much of the rod as is desired
is wound or coiled.on said reel. When a suf-
ficient amount of the rod has been coiled onto
said first reel, the rod is severed by means of
the shears I, and the severed end is taken to

It then leads through the train
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and entered upon the second reel,whereonan- -

other portion of the rod is coiled. During
this time the coil may be removed from the
first reel, preparatory to again receiving an-
other coil of the rod, When the second 1eel 18
filled and the rod ¢ qgam severed, thus alter-
nately coiling portions of the rod wluch 1S COn -
tinuously being delivered from the ingot-mill
and rolling-train to an indefinite length, the
colls being made of such weight as to be con-
veniently handled and cared for in the subse-
quent operations to which the wire or bands

are subjected.
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In case of any derangement in the operation -
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of the rolling-train, the attendant. bl;.ngs into | from said ingot-producing mechanism, sub- 33

action the shefu T, which 1nstantlysevers the
bar and switches 1t out on the ‘floor or table

'V, thus relieving the rolls and avoiding an in-
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crease of the difficulfy, and also saving the
following portion of the bar in a condition so
that 1t can be utilized instead of wasted.

It will be understood that any suitable means
may be employed for cutfing up the bar run

out upon the platform V, and that the rolls

may be connected with said platform and cut-
ting-up mechanism for drawing forward the
bar in the ordinary manner.

What we claim as of our invention, and de-
sire to secure by Letters Patent, is—

1. The improvement in the art of making
wire rods, bars, or bands direct from fluid
metal,which consists in producing a continuous

or e:xtendmcr ingob by casting fluid metal in a.

continuous tmvelmﬂ* mold, ‘ﬁhelelﬂ 1t 18 con-

- gealed and dehveled therefrom in an ingot of

constant]ydncreasing length, projecting said
continuous ingot directly and as fast as it is
discharged from the forming-mold into and
thr oufrh a heating-furnace, a,nd thence directly
and contlnuous]y into and through a train of
rolls, whereby the product is reduced to fin-
1shed form and size for reeling or coiling, sub-
Sta,ntial_ly as deseribed.

. ''he combination of a molding mechanism

cldapted for producing a eontmuous ingot from
fluid metal and a heating-furnace into and
through which said continuous Ingot 18 pro-

] ected In continnous order as it is discharged

stantially as set forth.

3. Thecombination of asteel-producing con-
verter, a mechanism for forming ingots or bars
from fluid metal by continuous operation, are-
ducing train of rolls and an intermediately-lo-
cated furnace, and guiding or feeding devices
for delivering the ingot as it is formed directly
through said furnaceand into the rolling-train,
substantially as hereinbefore set forth.

4, The guide A, provided with a shear or
cutb-off, T, and the side 1ssue-passage, substan-
tially as and for the purpose set forth.

5. The combination, with mechanism {for
forming ingots from fluid metal, a train of re-
ducing-rolls, and an intermediate heating-fur-
nace arranged for operating in continuous or-
der, of a shear mechanism adapted for cutting
off and switching the bar to one side interme-
diate between said furnace and rolling-train,
substantially as and for the purpose set forth.

0. The combination of converters A, trans-
fer-ladle B, ingot-forming mill D, equalizing-
furnace If, guiding or feeding devices E, roll-
1ing-train H, cut-off mechanismsT and S, shears
I, and reels K, substantially as set forth.

Witness our hands this 1st day of June, A.
D. 1886.

" CHAS. F. WASHBURN.
FRED . DANIELS.

VWitnesses:
CHAS. H. BURLEIGH,
H. P. BLENUX.
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