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To all whom it may concern.

Be it known that I, FRED H. DANIELS, a citl-
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 Appara-

‘tus, of which the following, together with the

-~ accompanying  drawings, is a specification

LO

sufficiently full, clear, and exact to enable
persons skilled in the art to which thisinven-

- tion appertains to make and use the same.

The object of my present invention is to
provide an efficient and practical method of
and apparatus for the produetion of wire rods,
band-iron, orsimilar rolling-mill product from
steel, iron, copper, or other metal blooms of
large size reduced directly or without permit-
ting the metal to become cold at an interme-

- diate stage of the operation.

20
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Another object of my invention 18 to pro-
vide & plant for reducing blooms to billets
and wire rods by a continuous system com-
prising a billet-forming mill, one or more rod-
forming trains with mechanism for automati-

cally reeling finished rods, and intermediate

reheating furnaces and guides for directing
the metal for continuous reduction.

Another object of my invention 18 to pro-
vide, in connection with a billet-forming mill,
an auxiliary mechanism for receiving and
taking care of billets at an intermediate stage
of the reduction process, thus providing for
the care of the surplus product of the billet-

- mill when from any cause the rod-reducing

35
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train or trains fail to take the entire output
of said billet-muill. -
Another object is to provide, in combina-
tion with the billet and rod-rolling trains and
the intermediate guiding devices, cutting
mechanism, as hereinafter deseribed, for re-
moving “crop ends” and dividing the billets
into sections of convenient length and feed-
rolls foradvancing and charging thesameinto
the furnaces or delivering them, as required.
Another object is to provide facilities for
bending or offsetting the billet,so thatits ad-
vance end will slide freely along the furnace-

bottom withoutliability of catching or seratch- |

ing thereon. -
These objects I attain by rolling-mill appa-

ratus such asillustrated in the drawings and

explained in the following description, the i

| particular subject-matter claimed being here-

inafter definitely specified. | |

In the drawings, Figure 1isa plan diagram
illustrating the arrangement of my improved
apparatus for making wire rods from blooms
by direct or continuous process and for cut-
ting up, charging into furnaces, or at inter-
mediate stage delivering the product of the
billet-mill. TFig. 2*isan elevation on a larger
scale, showing the mechanism for cutting;
ouiding, and feeding the billets. Tig. 2° a
continuation of Fig. 22, shows in section that
part of the apparatus adjacent to the mouth
of the rod-mill furnace. Iigs.3* and 3" show

the plan of the cutting, guiding, and feeding

mechanisn in detail. Fig. 4 is a transverse
vertical section at line x x, ¥ig. 3°, looking
toward the furnace. TIfigs.5 and 6 are re-
spectively an end view and section showing
the last pair of rolls of the billet-rolling mill
and the cutters or shears forsevering the bil-
lets. Trig. 7 is a sectional view showing the
cutter jaw or shears as adapted for bending
the advance end of the billet to facilitate slid-
ing on the furnace-bottom. I'ig.8 is a vertl-
cal sectional view showing the construction

of mechanism for delivering billets from the

intermediate guide and loading them upon
cars. Fig.9isa partial plan view of the same,
and Fig. 10 is a cross-section of the carrier-
arm and a portion of the floor.

Referring to parts, A A denote bloom-heat-

ing furnaces, which are made to accommodate

blooms of, say, four by four inches diameter,
more or less, and four or {ive feet, more or
less, in length, Said furnaces may be fired
by e¢as on the Siemens-Martin plan orinother
suitable or well-known manner. |
B indicates the billet-forming mill, wherein
the blooms are reduced by rolling from their
original size to long billets having a section
of about one inch to one and one-fourth
inch, more or less, in diameter. Said billet-
mill consists of seven pairs of rolls, more or
less, arranged to operate in continuous order,
with suitable guides between the pairs and
driven by suitable gearing from the engine E.
C denotes cutters or shears near the end
of the billet-mill for cutting off or severing
the billets, as hereinafter described. The de-
tails of said shears are shownin Figs. o and 6.

Tracks a, overhead or otherwise, and trans-
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ferring trucks or tongs of ordinary or suitable | conductors F F or FS,as required. The feed-

construction can be employed for conveying
the blooms from the furnaces A to the sup-
porting and carrying rods that form the feed-

5 table b of the billet-rolling mill B.
Dindicatesaswiteh,and F indicates guides,

troughs, or conductors whereby the billets
are directed to the rod-mill furnaces G. Said
guldes I are preferably divided as they ap-
proach the furnace, two conductor branches
F” and F? being employed, as indicated, with
a switch J at their junction for directing the
billets into either of said branches F’ or F=.
More than two conductor branches might be

- I[O

only a single conductor may be used.

I indicates shears or cutters adjacent to
the switch J, and K indicates feed-rollers dis-
posed in the line of the guides for advancing

20 the billets.
L indicates feed-rollers adjacent to the
- mouth of the furnace for projecting or charg-
ing the billets from the guides F’ into the
- furnace-chamber. Szid rolls are shown in
25 detail in Figs. 2° and 3P, |

The feed-rolls K and L and cutting mech-
anism I are operated by suitable shafting S
and gearing T s?, power being applied thereto
by the engine E? or by driving-belts on pul-

30 leys 8" and I* from any convenient motor.

In the present illustrated plant I show two

rod-rolling trains M M and furnaces G for re-
- celving billets from the billet-mill B. Said

rod-mills M M may be of similar construc-
35 tion and for rolling wire rods of similar size
and shape; or, if preferred, the respective
- mills may be fitted for making rods of differ-
~ent sizes or product of different shapes.
| 1T'he rod-rolling trains M preferably consist
40 of sixteen pairs of rolls, more or less, ar-
- ranged to operate in continuous order, with
intermediate guides and driving mechanism
- constructed and arranged in the ordinary
| well-known manner and driven by a suitable
45 engine E°. Therod-rolling trains are disposed
for drawing the billets from the furnaces G,
and at the foot of said trains automatic reels
R R are provided for winding up or coiling
the finished rods, which are alternately
50 guided to the respective reels by the pipes P
and switeh m. The conducting-guides F
from the switch D are deflected or curved,
respectively, to the right and left, so as to
- lead to the respective rod-rolling trains or
55 their furnaces G. Between said conductors
- K there is arranged an auxiliary conductor
- It%, which leads toa delivery mechanism, here-
inatter described:. A shear I® and feed-rolls
- KB3are provided at the foot of said conductor
6o for severing the Dbillets into convenient
~ lengths and for advancing them onto a se-
‘ries of receiving-ways, where a carrier N is
~arranged to deposit them upon cars N3 on
- tracks U for conveying the billets to any de-
65 sired destination. - | o
- The switch D can be of any.construction

~suitable to direct the billets into either of the |

employed, if desired; or in some instances

rolls L. are arranged in pairs. The top rell is
journaled in an adjustable hanger [, so that

sald roll ecan be raised and depressed for re-

leasing and gripping the billet. Said hanger
18 connected by a rod L’ with the piston fitted
In a cylinder L% adapted to be operated by
hydraulie, steam, or pneumatic pressure un-
der control of the valve L3 (see Figs. 2® and 4)
for manipulating the hot billets, as desired.
In like manner the pairs of feed-rolls K and
K? have their top rolls hung in an adjustable
hanger I°, which ean be raised and depressed

either by a handle, as K’, or, if preferred, by

means of a hvdraulic eylinder and pistons, as
at K% Fig. 8. Thus while the bottom feed-
rolls are constantly in motion the billet will
not be moved forward exceptthe top rollsare
depressed to give grip or friction. |
Thearrangement of the feed-rolls K and the
switch J and cutting devices I intermediate

of the conductors I and branches F’ F? gre

1llustrated in Figs. 2* and 3% A suitable con-
nection and handleJ” is provided for moving
the switch, so as to deliver the rod to either
of the conductor branches F’ or F2. The cut-
ter or shear I is preferably disposed between
sald switch and conductor branches. A space
is allowed between the cutters and the end
of one of the said conductor branches, as at
J, to allow crop ends cut from the billets
to drop out of the way. The cutters I are
preferably constructed as indicated in Fig. 7,
the jaw I” on the stationary frame being pro-
vided with a lug, incline, or rounded bearing-
surtace at ¢, past which the billet is guided,
while the movable jaw or blade carrier I? is
fitted with an opposite lug or incline surface
1*, which is brought in contact with the end
of the billet W to force it upward when the
cutters are closed together, thereby offsetting
or bending the end of the billet slightly, as

shown in Fig. 7, so that when charged into

the furnace it will slide upon the furnace-bot-
tom without liability of its end catching or
scratching thereon. - |

“Whilel have hereillustrated and described
cutters or shears which bend the end of the
billet, it will be understood thatI do not con-
fine my invention tosuch construction, as the
bending devices may in some instances be

omitted, the operation of working the product

being in all respects substantially the same
whether the end of the billet is bent or oth-
erwise, except in the liability -of its scraping
op the bottom of the furnace. |

The shears or cutters C at the foot of the

billet-rolling mill are preferably constructed

as illustrated in Figs. 5 and 6, and consist of

two pointed blades mounted opposite to each
other on rotatable shafts ¢’, that are con-
nected by gears C? to rotate in unison. One
of said shafts is provided with a crank C*.
To operate the shears an attendant Swings
said crank to bring the points of the cutters
C into contact with the metal of the billet W,
Then the forward movement of the billet,

.70-
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- tending to rotate the cutters,forces the edges | being such that when the rear end of the bil-
 thereof into the metal so that the billet is sev-

ered. (See dotted lines, Fig. 6.) If preferred,

- power mechanism can be connected to rotate

[O

the cutters C, when desired, in lieu of oper-
ating them by the hand-crank. The cutters
C are for the purpose of severing the billet in
case it 1s desired for any reason To change 1ts
direction from one of the conductors I to the
other or to switch it into the conductor E*
while it is issuing from the billet-rolling train
B. Said cutters can also be used for cutting
off crop ends from the billets, although in
general practice it may be more convemeut
to cut off said crop ends with the cutters 1.
The mechanism for delivering the billets
upon cars from the end of the conductor K°
is constructed as follows: The floor O at the

- foot of said conductor is provided with a se-

20

ries of semicircular waysortracksn, arranged

on a level with each other and concentric

with a center mnear the side of the tramway
U. The carrier N consists of a beam orsweep

- connected toa rotatable or oscillating upright

30
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standard N’ at the center of the circular
track and disposed in a manner to swing.to
the right and left and sweep along the top
surfaces of said tracks. The carrier-arm 1is
formed of metal beams, preferably two chan-
nel-iron beams bolted together to present
their flat faces outward, a,nd firmly attached
at one end to the rotatmﬂ* standard, its other
end being provided with a pointed terminal
casting, as indicated at n*. Upon the lower

end of the standard N’ there is fixed a gear
X, which meshes with a reciprocating rack

X', connected with and operated by a piston
that works in a eylinder X~ to be operated by

 hydraulie, steam, or pneamatic pressure un-

der control of the valve x, which may be pro-
vided with connections #° and handling de-
vices a* at any convenient location, or as in-
dicated. The outer end of the carrier-arin N
is supported by a wheel or truck »°, that runs
on a track »n% disposed somewhat lower than

- the surface of the billet-recelving tracks n.

150
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The tramway U for the transporting-cars N°*
is arranged at a level sufficiently below the
floor O to permit the bars or billets to slide
down from said floor onto the cars N9 and a

series of adjustable skid-bars Y are connected.

with the ends of the semicireular tracks »n
for supporting the billets in their descent.
In lieu of the rack X’ and operating-piston
and cylinder X2 the carrier-arm might be
moved by a rotating shait having a screw.or
worm working in mesh with the teeth of the

- gear-wheel X, said shaft being actuated by

60

I, the disposition of

~any suitably -arranged gearing or by belts

and pulleys. |
In the operation of my improv ed appa-

ratus the bloom, properly heated in the fur-

nace A, is fed into the billet-rolling mill and
by passage through its séveral pairs of rolls
is reduced into a long billet, which reaches
from the foot of said blllet—mﬂl fo the cutters

let leaves the last rolls B” of the billet-millB

its forward end will just pass the cutters I, so
that said cutters may be brought into opera-
tion to sever said crop end at the head of
the billet. The feed-rolls K -are then
broughtinto action to move forward the billet
into one of the conductor branches K/, aceord-
ingly as the switch J is turned, and to ad-
vance said billet nntil its end has entered be-
tween the feed-rolls 1. adjacent to the mouth

of the furnace, the distance from the cutters

I to the furnace G being such as will give
a billet of the length required for the fur-
nace. The cutters I are then again brought
into action to sever the billet at its center.

Pressure is then let into the cylinder 12, de-
pressing the upper feed-roll 1. to grip the
billet between the pair, when the action of
sald rolls charges the billet forward into
the furnace, plojectilw its forward end to a
position where it can be conveniently entered
to the rod-rolling train M, by meansof which
train its reduction to a ﬁmshed wire rod is
accomplished, and as it issues therefrom the
finished rod 1s automatically reeled up upon
the reel R by a manner of reeling which has
been described and claimed in previous ap-
plications for patents for improvements in
reeling apparatus. T'he first section of the
billet having been started forward into the

furnace G, the switeh J is shifted and the

rolls K areagain brought intoaection, whereby
the second section 1s advanced into theother
conductor branches F* and projected into the
furnace in a similar. manner to the first by the
rolls L. If for any reason the rod-trains M
cease work or fail to take the entire product
of the billet-train B3, then the billets are di-
rected by the eonduetm E* to the discharging-

- carrier N.

In the operation of the discharging mech-
anism the billetsare projected from the guide
F? by means of therolls K?and run outacross
the semicircular tracks n at either the right
or left of thecarrier N. The hydraulic eylin-
der X* is brought into action by turning the
hand-wheel 2%, and thereby opening the valve
x, and the piston forced in one direction

] O

80”
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moves the rack X’ and actuates the gear X,

causing the carrier-beam N to swing around
and sweep the billet or billets W along the

. eirceles and onto the inclined skid-bars Y, so

that they will slide down upon the car N&.
The valve 1s then reversed, causing the car-

rier-beam N to sweep in the opposite direc-

tion, carrying any billets that have been pro-
jected onto the ftracks during its former
movement around to the opposite side and
onto the second car placed for their reception.
In -this way by swinging the carrier-arm N

back and forth while the billets are delivered
from the billet-rolling mill B and guide K3 the

billets are loaded upon the cars N3, If pre-

120
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ferred, in lieu of the cars N3, the billets might

be piled upon the ground. or floor at the foot

said cutters preferably | of the skid-bars Y the o_peratwn of the car- -




rier mechanism being the same.
billets passaround the curve of the conductor
I they become set to the circle, and in order

- thatthey may chargeinto the furnace straight

the curved set must be taken out. To ac-

compligh this I make the latter end of the

conductor straight for some little distance
(see Fig. 3) and with sides that embrace the

- billet quite closely, so that as the billet is

10

forced or drawn through said conductor the
curve or bend in the billet is straightened by
the opposite sides of the conductor pressing
againstthe sidesof the billet, thusinsuringthe

-~ advance of the billetintothe furnace straight

20

and in a direct line. In some instances it
may be desirable to form a slight reverse
curvein the conductor just before the straight
portion for more forcibly counteracting the
curved set of the billet.

If desired, anti-friction rolls can be used at
the sides of the conductor to embrace and

- straighten the billet as itapproaches the fur-
- nace, and said roll may be adjustable or oth-

25

erwise, the object being to overcome the
curved set of the hot metal without increase
of friction to an extent that would cause lia-
bility of choking the guide or cause the bil-

- let to buckle.

30
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The main feature of my present invention
may be regarded as an improvementupon the
apparatus describedin my Patent No. 292,794,
dated February 5, 1884; but that apparatus
was designed for the manufacture of rolled
pmduets which when they passed from the
primary train of rolls to the finishing-rolls
were 80 small in cross-section as to be very
flexible, so that they could be laid in loops
upon a distributing-table, while my present
invention relates tothe manufacture of rolled
products which as they come from the pri-
mary train of rolls are so large in cross-sec-

~ tion that they cannot be practically looped
- upon a table or the like, but must be ex-
- tended at full length substantially in a guid-

i Wise-

- of my present apparatus bemﬁ* radically un-

ing-conductor, through which they pass end-
I therefore disclaim in this applica-
tion everything shown in my Patent No.
292,794, and especially all combinations of a
train of rollswith a distributing-table,whether
this table be grooved or not, the conduetors

like the distributing-table of my Patent No.
292,794 in that the Tatter was a table with a

- plurality of grooves in its surface, each groove

55

being especially adapted to permit the es-

- cape of the rolled product fromn the grooves

6o

and its distribution in loops upon the table,
while in my presentinvention the conductors

areespecially adapted to prevent the escape

of the rolled product and compel it to travel

- endwise until it is extended at full length in
- the conductor and under the control of the

feed-rolls by which the rolled product is car-
ried endwise through its conductor.

What I claim as of my invention to be se-
cured by Letters Patent is—

1. In a rolling - mill plant, a train of rolls,

440,696

As the hot | aswitch—guide, and aplurality of conductors,

each having feed-rolls and each having con-
fining and controlling walls, all arranged and
co-operating substantially as desecribed, the
switch-guide switching the product to either
one of the conductors from the train of rolls,
and the conductors and their feed-rolls con-
structed and arranged, as described, not only
to carrythehot product throughthe conductm

but also to prevent its escape sidewise from

and its buckling in the conductor.

2. In a plant for making rods from blooms,'

the combination, with the blllet—rolhnﬂ' train,

the rod-rolling tl‘&iﬂ, and the intermediately-
disposed furnace, of a guiding-conductor lead-
ing to said furnace from said billet-train and
feed-rolls disposed in the line of said con-
ductor between said billet-train and furnace

| for advancing the product through said con-

75

30

ductor and charging the same into the fur-

nace after 1t is released from the rolls of the
billet-rolling train, substantially as set forth.
3. In a rolling-mill plant, a train of rolls, a

. switch-guide, a pluarality of guiding-conduct-

ors, each having feed-rolls and also confining
and controllmﬂ' walls, and shears disposed in
theline of said conductms all arranged and co-
operating, substantially as set forth to carry
the hot pr oduct from the rolls throuﬂ*h either
of the conductors to prevent its escape and
to prevent its buckling and to present it to
the shears. |

4, A plant for making billets and wire rods
direct from blooms, conmstmw of the billet-
rolling train, a plurality of rod-rolling trains
provided with furnaces, guiding-conductors
that lead the billets directly from the billet-
rolling train to the respective furnaces, a
swn:eh 1n saild conductor adjacent to the bil-
let train, a billet-cutting mechanism, and feed-
rolls adjacent to the furnace-doors, whereby
hot billets directly from the billet-rolling train
are charged into the furnaces, as set forth.

5. In combination, heating-furnaces, a pri-

“mary train of rolls, a smtch-ﬂ'ulde a plma,llty

of conductors, each having feed-rolls, storage-
receptacles, a secondary train of rolls, a,nd
its reel, the furnaces being arranged to sSup-
ply hot bﬂlets tothe primary train, the switch-
guide being arranged to direct the partially-
rolled pmdubt from the primary train toeither
of the conductors, the conductors being ar-
ranged to deliver the partially-rolled pmduct
to the storage-receptacles, and one of the re-
ceptacles being arranged in close proximity
to the seeondary ttfun the whole being and
operating substa,utlally as described.
- 6. In combination, substantially as de-
seribed, the furnace G‘r the main conductor F,
a plurahty of branch conductors F’ F? the
feed-rolls K, switeh J, cutters I, dmpos_ed in-
termediate of said main and branch conduct-
ors, and the feed-rolls L, for the purposes set
forth

7. In combination, substantiaily

as de-

scmbed the fulnace(y the guiding-conductors.
L If B, the cutters I, the feed- rolls L, and the

Q0
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pressure-cylinder L? and connections, for the |

purpose set forth.

8. In combination with the b1llet rolling
train B, furnace G,and feed-rolls L, the cur ved
conductor E, havin oits latter end or portions
F’ F? formed straight and provided with side
cuards that embrace the sides of the billet,

substantially as and for the purpose set forth. |

9. In combination, substantially as de-

seribed, the billet-rolling train B, two rod- |

rolling trains M M, with heating-furnaces G

G, right and left guiding-conductors for di-

~recting billets from said billet-rolling train
- to the respective rod-mill furnaces, an aux-

20
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iliary conductor E? with cut-off shears I°and
feed-rolls K®at the foot of said conductor, and
the switch D, for the purposes set forth.

10. In a rolling-mill plant, the combination

of a billet-rolling train, tworod-rolling trains

with heating-furnaces at the heads thereof,

guiding-conductors from said billet-train to

the respective furnaces of said rod-rolling
train, an auxiliary or intermediate guiding-
conductor leading to a billet-receiving bed, a

switch common to the several conductors, bil-

let-cutting shears, and a traversing carrier
at the foot of said auxiliary conductor that
sweeps the surface of said bed, substantially
as and for the purposes set forth.

11, An apparatus for handling billets or

- bars of metal, comprising a semicircular bed
- or way onto which the billets are delivered,

35

a swinging beam -carrier pivoted substan-
tially in line with the straight side of said
bed totraverse the surface the1 eof, and means
for imparting power and motion to said car-

-~ rier for shdmcr the billets from the edge of

40

said bed, substantmlly as described.
12. In alollmg-mlll plant the combination,
with a primary rolling-train, the furnace, and

the conducting-way through which the pro- |
‘duct passes from said primary rolling-train

to the furnace, of a cropping-shear provided

with lugs or inclined surfaces upon its jaws |

that bend the extremity of the billet as-the 45

crop end is severed by the shearing-cutiers,
substantially as and for the purpose set forth.

13. The cutting-shear I, having its cutter-
supporting jaws a,d;] acent to the cuttmcr-pla tes
provided w1th inclined lugs or surfaces 7 and
7? for bending the end of the billet,in combi-
nation with the conducting-guide F in a roll-
ing-mill, substantially as set forth.

14. In combination with the final rolls BT
of the billet-rolling train B, the cut-off shears
consisting of the intermeshingly-gea,red r0-
tating shafts C’ and the oppositely-acting
blades C, for the purposes set forth.

15. In combination, substantially as de-
seribed, the semlcucular supporting-ways n,
the swinging carrier-beam N, its axial stand-
ard N, ha,vmg gear X, the rack X', the oper-
ating plston and Gylmdel X%, the valve 2, and
Vahe controlling mechamqm substcmtmlly
as and for the purpose set forth.

16. The combination, with the billet- 1:’0»111.‘[1-1T
mill, of the ﬂ‘mdmﬂ'-conductor I3, cutters 13
feed rolls K3 the semicircular SUppOI‘tlnﬂ-

ways or receiving-bed, the swinging beam-

carrier N, and adjustable skid-bars Y, sub-

stantially as described, and for the purpose

set forth. | | .
17. Incombination, a train of rolls,a switch-
cguide, a plurality of conductors, each having

feed-rolls, and a plurality of receptacles fm._
‘the product of the train, the product of the

train being switched to either one of the con-

ductors and carried through that conduector

by its feed-rolls to one or the other of the re-
ceptacles, all combined and operatmﬂ' sub-

stantially as deseribed.

Witness my hand this 6th day of Septem-
ber, A. D. 1887.

FRED H. DANIELS. .

Witnesses:
CHAS. H. BURLEIGH,
ELLA P. BLENTS.
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