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SPECIFICATION forming part of Letters Patent No. 200,002, dated Decerber 11 1883
| Application filed May 28, 1823 (No model ) |

1o all whom it may concern. | My said invention or improvements consist,
- Be it known that I, THOoMAS H: DobpGE, of | first, in the combination, with. the end of the
the city and county of Worcester, and Com- | billet or bar, of a guide wire or rod, whereby
. monwealth -of Massachusetts, have invented ; the forward end of the billet to be rolled is 55
5 certain new and useful Improvements in Roll- | guided through the rolls to the reel, as will be -
- ing Wire Rodsandin A pparatus Therefor; and | hereinafter more fully described; second,. in
I do hereby declare thatthe following is a full, | the combination, with the rear end of the bar
~ clear, and exact description of the same, ref- | or billet, of a, gulde wire or rod to be drawn
‘erence being had to the accompanying draw- | through the rolls preparatory tobeing attached 6o
15 ings, forming a part of this specification, and | to the forward end of the next billet, To-serve
in which— L | the purpose of a guide-wire for the next suc-
Figure 1 represents a top or plan view of so | ceeding billet, as will be hereinafter more fully |
much of a continuous wire rod and wire roll- | explained; third, in the combination, with a
~ Ing mill as is necessary to illustrate my im- | continuous rolling-mill, of a spool of guide- 6
I5 provements upon said mill and the process of | wire, as will be hereinafter described; and,
rolling continuously wire rods and wire and fourth, the combination, in a continuous roll.
‘coiling the same, as will be hereinafter more ing-mill, of movable guide-carriages, for the
fully described. TFig. 2 represents a central | purposes hereinafter described; fifth, the im-
vertical section through the parts shown in | proved process of rolling metal bars or billets 7o
20 Fig. 1, taken on line A of said figure, looking | 1nto wire rods or wire by a continuous opera-
in the direction of arrow a. . Fig. 3represents | tion, substantially as hereinafter described.
~ acentral vertical section similar to thatshown | The metal bar or billet to be rolled, fromthe
N in KFig. 2, including only the first set of reduc. time it enters the first set of reducing-rolls as
b . Ing-rolls, and a section of the heating-farnace, | a heated bar or billet, passes through the mill 7 5
25 the guide-wire and billet ‘being shown-in dif- | between each set of roils from one stage of re-
terent relative positions from those shown in duction to another to the last set or finishing-
Figs. 1 and 2, as will be hereinafter more tully | rolls, and from there to the reel, upon which
described. - Fig. 4 represents a modification | it 1s coiled as fast as finished, being guided

| LIt

- showing my improvements applied to a Bel- | through all of said operations by a cold guide 8o
30 glan continuous rolling-mill, so much of said | rod or wire of smaller gize than the size to o
mill being shown in plan view as is necessary | which the billet is to be reduced, the forward
to illustrate my said Improvements applied | end of said gulde wire or rod being attached
thereto. Tig. 5 represents, upon an enlarged | to the reel which winds up the finished wire
~ Scale, a vertical section taken on line B, Fig. | or rod, and the rear end of the heated bar or § 5 -
- 35 4, looking in the direction of arrow b, same | billet, thus forming a continuous. connection
| figure; and Figs. 6 and 7 represent full-size |-between the heated metal and reelfrom the
details of parts hereinafter more fally de- |.time the former first enters the mill. 1fpre.
scribed. - | | | ferred, the forward end of the guide-wire may
- My invention relates to Improvements in | be attached to a moving carriage or weight, go
40 rolling-mills heretofore employed for redue- | and the finished rod orwire drawn away from
Ing steel and other metals from the size of g the mill in a straight line, and reeled or coiled
‘““billet’? (about one and one-eighth inches | up after the entire billet has been rolled and
Square in cross-section) to the size of what are | delivered from the mill. N B |
known as ““wire rods,’” whereby the reducing |  To enable those skilled in the art to which gs
45 operation can be extended in these continuous | m y invention and improved process belongs
m1lls, 8o as to reduce the size of the rod to No. ! tounderstand and use the same, I'will proceed
13 or smaller wire-gage, and that, too, without | to describe the said improvements  more in
any very great additional cost or expense. | detail. = - | B
. -1 .. The invention is alike applicable to other | In the drawings, C represents so much:of an 100
50 similar rolling-mills for reducing iron or steel ordinary heating-furnace as is necessary to -

dillets to rods and wire. -~ . ‘1 1llustrate my invention.
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The parts marked D represent the reducing | distribute it properly upon the floor; and sev-
~ or shaping rolls,which may be of any desired | eral attendants are also required at each side . ]
~ pumber; but for the purpose of convenience | of the space upon which the rodis distributed, -~ ]
in illustrating my said improvements, 1 have | to keep it within proper bounds. As will be 7o "
5 onlyshown fivesetsof rolls and theirhousings | ﬁseen,,thenecessityiofenjllté)loyéing somanyattend-
" B in Tigs. 1 and 2 and four sels in the modi- | ants is objectionable, not only on account of -
cation showing my improvements applied to: l the expense, but from the greater liability to
o Belgian continuous rolling-mill in Fig. 4. accidents, which are of common occurrence -
~ In practice the housings I arc provided a manufacturing establishment of this kind. 75
10 with adjustable bearings for {lie rolls D to ! By the application of my invention the at-
 turn in, and suitable guides are also arranged | tendanee can be oreatly reduced, while the
~upon each side of said rolls, to properly guide | liability to accidents 18 proportionately obvi-
" thie heated metal into the reducing and shap-jated. |
~ing grooves formed in the same, and my im- | In attaching or welding the rear end of the 8o
15 provements may be used 1n conneetion with | guide-wire to the forward end of the billet or
all such parts, it preferred; but as said parts | bar, a tool or device may be emyloyed to first
Care in common use and well known, I have | form & cavity in the heated bar or billet, nto
ot shown them in the drawings, and they | which the end of the guide-wire may enterand

~need not be further deseribed. | bury itself, as indicated 1n Fig. 7.~ 85
20  The part marked If represents an ordinary The operation of guiding forward the heated

spool or reel used for coiling up the wire rods | metal as 1t is reduced, and the finished rod or

as fast as they are finished and delivered by | wire to the reel, when my invention is used,
~ {hemill; said reel is, in thisinstance, shown ar-. is as follows: Over the opening C of the heat-

ranged to turn in a suitable bearing, d, in the | ing-furnace through which the heated bar or go

25 topof a s-upporti.ng—stzmdm'd, ¢, 1t is provid- hillet is drawn is arranged & spool, &, which .
"7 ed with a driving-pulley, f, over which an | is fitted to tarn in suitable bearings, ' &'y se-
endless belt, ¢, is passed, driven from above cared to said farnace, and upon said spool £1s
" in this instance, and with a friction-brake, 7, | coiled the cuide-wire or wire rod . If pre- -
~ operated by thehandle 7’y the purpose of said | ferred, said guide-wire may be in sections ot g5
10 hrake being to emable an attendant to keep suiflicient length to reach from in front of the

R
C

“the proper tension upon the wire rod or wire | first set of reducing-rolls to the reel, allowing
 while it is being coiled upon the reel I~ for sufficient length to fasten one end to sald
G- represents a metal guard-partition, which | reel and the other end to the forward end ot~
is provided with an opening or ouide, 4, for | the biliet. .. 100
guiding the wire rod or wire so that it may be | In fastening the end of said guide-wire or
properly coiled upon the reel . Any suita- | rod [ to a billet or bar, I1, the attendant first.
ble arrangement of guides may, however, be | draws down said wire {rom the spool and
employed for directing the wire to its proper | passes it through Dbetween eacl set of reduc-
position on the reel, in licu of the one de- ing-rolls to the reel, and there fastens it. Ie 103
40 seribed above. thien cuts it apart, as shown in Fig. 2, (1f not’
By the present methed of allowing the rod, | spooled in sections,) and drawing a heated
as it is delivered from the finishing-rolls, to | billet, i, forward from the furnace, so that its
fall upon and coil about upon a metal orstone forward end will rest on the rigid support =,
flooring slightly inclined toward the reel, such | lays the end of the guide-wire ! over said end, 110
15 o guard is indispensable to prevent injury to | overlapping it, and then with a hammer or
the attendants and to prevent aceident by the | other device strikes two or three sharp blows
rod or wire getting entangled in the arms of | upon the top of said guide-wire, which opera-
the rapidly-revolving reel, whereas by guid- | tion forces it down into the soft heated metal,
ing the rod_erwire by a continuous connec- thereby securely welding or fastening the two 115
so tion to thereel, as elsewhere described, such | ends together, asshown in the drawings, more
difficulties and objections are obviated in & especially in Fig. 7.
- .owcoy measure.  Said old method now em- If preferred, for more sccurely fastening
- ployed is attended by many objectionable fea- | the ends of the ouide-wire to the billet, the
tures, the most prominent of which are ihe | end of said guide-wire may be bent down, as 120
s5 following: One rod is fed forward aiter an- shown at 7 in Fig. 7, prior to the welding op-
other in rapid succession, leaving the fin- eration, and, if desired in any case, the end of
ishing set ot rolls at a high rate of speed, and | the guide-wire may be thrust into the mouth
is allowed to fall upon the floor. It is there- | €' of the {furnace before it is fastened to the
fore very liable to become entangled, since | 1ront end of the heated bar or billet, where- 125
Go quite an accumulation of coils are {formed be- | by it will be heated to a red or welding heat.
fore the attendant can pick up theendanden- | The two ends having been welded or fast-
ter it in the reel preparatory toreeling up the cned together, as before described, the reel 1s
100se and looped accumulation, thus causing | slowly started up at the same time the billet is
mueh loss, trouble, and expense, notwith- pushed forward and passed between the re- 132
65 standing an attendant iskept constantly where | ducing-rolls, the gentle draft of the guide-wire
the rod leaves the finishing-rolls, to guideand | aiding greatly or assisting the entrance of the

Ur
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reel.  When _
rives over the block m, the

movement of the billet at

290,002

bi__ﬂet"*betwé&ﬁ the rolls, and such aiding op-
eration continues through the entire-series,
the reel coiling first the guide-wire and. then

the newly-finished rod or wire as fast as it 18
delivered from the finishing-rolls, the tension

produced by the reel being in practice adj ust-

ed by the attendant to conform with the speed.
ot which the finished rod or wire is delivered

by the mill, thus keeping said rod or wire taut,
or nearly so, between the finishing rolls and
ihe rear end of the billet H ar-
attendant may weld
or fasten the forward end of the next section
of guide-wire ¢ to <aid end of the billet in the
same manner that the rear end of the firsy
section of guide-wire l was
ward end of the first billet..

As the forward

slow, sufficient time 18 allowed the attendant
to perform said operation without retarding

" the progress of the mill.

25

30

~ In Fig. 3 the end of the guide-wire is shown
welded or fastened to the advancing rear end
of the heated bar or billet H, and will conse-
quently be drawn forward through the rolls
to the reel, at which- point the attendant, by
a suitable cutting apparatus arranged for that
purpose, Severs the guide-wire, which is then
suddenly stopped in 1ts DasSaZe through the
rolls by @ cuitable brake applied to spool k,
~fter which the guide-wirelisse rered in front
of the mouth C’ of the furnace, when the op-
oration of securing the front of the guide-wire
to the reel and its rear end to the front end ot
o heated bar or billet 18 repeated, and such
series of operations are continued as long as

“desired.

40

45

~ rod or wire. ~As soon as

50

-ouide-wire In many cases
ficient to

1t will be understood that a snitable clamp
or pair of jaws may be arranged near the reel,

{o clasp and hold the cuide-wire { between the

ree]l and the rolls whereit 18 severed from the
cear end of the finished rod or wire; and, Inas-

‘much as the connection is formed by the iron

i g heated or red state, the clamping of the
would be quite suf-
sever or pull apart the end of the
guide-wire from the rear end of the finished
one reel is filled (2
single billet or bar fills a reel when rolled to
the proper size) the coil 1s slipped from the
reel and taken away by an attendant, while

the front end of a fresh ouide-wire 1S attached

 to the reel, as before indicated.

EO

 able guiding-carriages 1,

Variousarrangements of reels m ay be adopt-

ed, and, 1f preferred, several reels may be em-

ployed and oved into position guccessively,
the finished coil of wire being removed with-
out haste. - - '

I employ the sane method for guiding the
metal through the Belgian mill shown in Fig.
4, except 1ts gerpentine motlon in passing
from one set of rolls to another,with the com-
wination of the additional feature of adjust-
(see Figs: 4 and 5,)
which, in this instance, are arranged to MoOve
toward and from the rolls,

welded to the for-

this point is quite

for the purpose of

il

|.proper time to fasten the ends together;

the different sets of rolls

‘stance,

which

o

increasing or decreasing the tension upon the
metal being reduced, said carriages being pro-
vided with trucks or wheels %, which travel
on tracks o, properly secured 1in position, 70
whereby the slack which accumulates between
is taken up by the
adjustable carriages, thus obviating the old,
expensive, and dangerous mode of allowing
the loops to fall upon the floor or be drawn out 75
by attendants. - |
““In order that butlittle friction may be pro-
duced upon the guide wire or metal in pass-
ing through, I arrange a circular row of small
wheels or rolls, p, turning on vertical, axes p’, 80
secured in the top of each caariage I. Il also
form upon or secure to said carriage, between -
the friction-rolls p, angular guides or oguards -
g, for kkeeping the guide wire oOr metal in its
proper position 1n passing through the mill, 35
as well as the partially-finished rod or wire
that follows it.  Ilach carriage is, in this in-
fastened to one of its respective hous-
ings by means of a hinged pawl or dog, 7, |
holds in one-of the notches s, formed on 9o
the top of the carriage. - B
A constant outward strain to move the car-
riage in the direction away from the rolls is
produced by means of a weight, ¢, connected
by a chain or wire, 1, with the rear part of the 93
carriage, said chain or wire being passed over
q rod or roll, v, upon projectlons from the
tracks o, at some distance away from the car-
riage, as shown in Fig. 5. S

The principle of the invention shown ix 100
Figs. 4 and 5 of the drawings, for taking up
the slack of the partially-rolled bar or billet, 18
applicable to a mill when constructedas shown
in Figs. 1 and 2. In such case, however, the
movement of the carriage should be up or 105
down, thus leaving the metal rod always 1n
the same vertical plane. S

In releasing a carriage, as So0n as theheated
bar has passed around and enters the next seb
of rolls, the attendant pullsupon the chain w, LT0
(see Fig. 5,) fastened at its lower end to pawl -
r, and passed through a fixed bearing or ring,
w', above said pawl. The latter is fastened in-
any suitable manner at the proper level for
its hooked end 7 to slide over and catch 1In IT
one of the notches s by simply pushing the

e
Ir".

carriage forward the proper distance.

- Ifpreferred, the carriage I may besusp ended
from above, or any other suitable device for
accomplishing the aforesaid result employed 12
in lieu of the one herein shown and described.
The arrangement and manner of supporting
the guide-wire Spool % may also be varied;
and, if desired, a trip-hammer device may be
‘arranged over the poind of welding or fasten- 1=
ing the ends of the guide-wire and billet or
bar together, which may be quickly and con-
veniently operated by the attendant at the
and
billet may be hammered or T.
as indicated In

the front end of the

pressed into a conical form,
| Fig. 7 of the drawings.




- before enumerated.
- said improvements
‘common use, which

‘manufacturing will readily perceive the practi-
cal advantages and val ue to be derived from.
I » rolling-
mills of the ;deseripti_on;113.31110,(1? tor the reasons
' :d.  The expense of applying

p ' 290,003

Those skilled in the art ol wire or wire-rod

the application of my invention to.

18- but trifling

is a great advantage, since

¥ such mills 31“3:"’@1‘}?_expen_s_ive.' |

IO
- mills in which the end of the bar or

This invention is r::zlji]-:;e'ﬂ.].)pli_cableﬁt.Q:rolljng;-:
rod being

~ reduced is passed back and forth from side to

~ sideofaset oftwo-highormore rolls,andtermed |
- This style of mill is shown .

- ‘‘Belgian mills.” _ _ _
- As used heretofore numer- .

. 15'in Figs. 4 and 5. _
. ous attendants qre required, sinee in passing
‘the first end of the Dbillet or bar through the

_ _ means of tongs or
‘nippers and entered between each setof re-
~ducing-rolls, and often the attendants have to
~ keep the slack or
- sets of rolls out 0) €3
~Ing and snarling of the same, and consequent
‘waste and loss

¢
Gl

4O

45

50

named mill differs in _ _
~ Style of continuous mil] shown in Figs. 1, 2,
and 3, since in the latter '
8¢t of rolls move g,

“other.

the rolling of the billet
~than No. he .
“Leated metal,when much smaller, is liable to |
- buckle up in cutering rolls,
- Stoppage of the mill and

will it has to be taken by

loops hetween the different

extended to prevent kinic.

and time..

5 of 1metal

bar: or billet as it basses from one sef to the
relofore prevented
, , or bar to sizes smaller
¢ wire-gage: First, the end of the.

Lwo difficulties have he

thereby causing
_ loss
duction, and often great damage to the mill;
second, when the metal is rolled smaller than
No. 7, it is delivered so fast upon the floor
that before the attendant can pick up the end
and enter it in the reel so much wire will be
delivered in a mass of colls and loops that in
attempting to coil it up 1t kinks and snarls
and renders the production damaged and un.
salable, while at the same time the lives and
limbs of the workmen are cndangered.  Al]
these difficulties are, as before stated, obvi-
ated in a great measure by iy invention, while
the slow and expensive process of cleaning in
acid and drawing the rods through die-plates

1S saved. Large sums may thus be saved in
operating the mills in
tion thereof is greatly

use, while the produe-
enhaneed.

| This last-
this respect from the

to mills ing

mill eacly succeeding
_ € a little faster than the last |
_ Set, thereby keeping a slight strain upon the

of time and pro-

|

| Ing froin the prinei
‘therefore, limit my
Ppractical wayv which
shown and described _
| use, but desire and intend
tend to and cover ity
ent arrangements

-substantially as described.

‘ment consisting in

| said wire, substantially .
rolling bars or billets
| im-
Provement consisting in connecting the rear
~end of one billet to the front end

4. The combination, with.
Ing-mill, of a Spool

- My :ijl?lif'eljt-io_n ‘may be _ _
ways and under various m odifications of the
various parts of a rolling-mill without depart-

for

and constructions,

- ng within the scope of mere mechanieal skill.

Having deseri bed my imp rovements in rol]-
Ing wire rods, and an apparatus - therefor,

‘what T ciaim thereinag new and of my inven-
tion, and desire to sccure by Letters Patent,

I
~1. 'In the

applied in various

le thereof; and T do not,
claims to the one good or
L have hereinbefore
its application or
my claims shall ex-
use under such differ-
they be-
65

55

60
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of metal continuously into wire rods, the im-
brovement consisting in g ulding the forward

end of the bar or billet suceessively between

Dby means

of a guide-wire,

=. In the process of rolling bars or. billets

continuously into WIre .rods, the improve-
' attaching to the end of the
| bar or billet as it leaves the furnace 4 guide-
wire by welding, and guiding the end of said

St as deseribed.
~ 3. In the process of" roll
of metal continuously into wire rods, t

C

_ of the next
by a wire, substantially as
poses set forth. =
of guide-wire, substan-
purpose set forth.

& continuous rolling-mill, or mill com.
of rolls, the combination of

tially as and for the

O. In
prising a series
the guide-wire
tially as deseribed.

0. In combination with = series of rolls, a
sliding earriage between each two of said se-
ries, said carriages being provided wiih a se-
ries of anti-friction rollers and angular guides,
and with means for exerting atension thereon
away irom the said rolls, substantially as de-
seribed.

THOMAS H. DODGEL.

Witnesses:
ALBERT A. BARKER,
HENRY 1., MILLER.

bar or billet between the rolls by means of

and for the pur.

a continuous roll-

75

"

85

and sliding carriage, substan- 95

100
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