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To (LZZ whom, w }'n@y CONCerm:
- Beit known that I, CHARLES A NI&HMAN

~ . acltizen of the Umted States of Ameriea, and
a resident of Jersey City, in the State of New
-Jersey, have invented a new and useful Im-
provement in Methods of Rolling Rods; of

- '-whmh the following is a specmcatmn

-+ This invention relates to the produetlon of
e egteel orironrods by hot rolling
. Processor Improvement hel emaftel descrlbed__ .

; and it consists
in a novel method or process a.nd a novel sub-

- and elaimed.

~ inits passage from the next to the last pass

- of round,
R GlOS‘I-SeBtIOH a,nd of any size. | |
A sheetof drawings accom pames t,h1<.=. Spem-_ '

~ - to the finishing-pass, and to insure perfectly
. 20
. of umform and perfect rodsat increased speed
inal product may be: |
or square

filling the finishing-pass and the production

The

and redueed cost.

oetaﬂ'onal hexawonal

~fication as part thel eof.

Referring to the dr awmws, Fi igures 1, 2, aud |

3 together 1eplesent dnwmmmatwally a line-
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T0d8.

- train of rod-rolls, with additions thereto, as

~ effect as applied to the production of round !
| Fig. 4 represents-an elevation of the
ﬁmshmmrolls shown at the top in Fig. 3 en-
larged one diameter:

means for carrying the present process into

cross-section through Lhe r od 1 in the final pass

of the br eakmg-down rolls, Fig. 1, illustrat-
Flﬂ* 6 repre-

ing the product of ‘said rolls.

 sents a cross- section through the 1od in the
-~ corresponding pass of the ‘“oval” rolls, Fig.

a8 a.(mpted to pr oduce 1‘0111:1(1 3*0ds

TFig

2, illustrating the product of these rolls. Fig.
7 represents a cross-section on the line A B

Fig. 3, showing the oval rod in its ﬂ'mde
. 8 replesents a cross-section thmucrh the
--11bbed rod in the corresponding pass of the
‘next to the last rolls, as shown at the bottom
- 1n F¥ig. 3, 111115131:*&131110' the round-rod product
. of the “11b” rolls. .

- section on the line C D Fig. 3, showing the
| ~ ribbed rod in its guide.

Flﬂ' 9 represents a cross-

-eross-section through the 10(1 in the corre-
%pondm pass of the finishing-rolls, Fig. 4,
I‘lfrs._.- 11',_

Fig. 5 represents a

I‘w* 10 1epreseuts &

N

: 1 12 13 a,nd' 14 mpresent suéCESSive Cross-sec-
-1310113 of the rod, illustrating the pmductwn |
55

of octagonal rods by the same process.  Kigs.

15 to 18, inelusive, illustrate in like mmanner
the Droduetmn of hexaﬂ*enal rods by the same
process; and Figs. 19 130 21, inclusive, illus- -

trate in hke manner the productwn of square
rods by the same process in part. Figs. 5 to

21, inclusive, are enlarged seven dlameters

'_frorn Figs. 1, 2, andS

| the flIlISthO‘-IOHS

In the production of round rods accordmg

to said process I pr eferably and couvemently -
reduce the ingot—say four inches square in

cross-section—to the proper size for a given
diameter of rod—say to one and three-six-

teenth inches for a one-inch rod—by the suc-
cessive passes of a three-high set of breaking-
down rolls 1 in a customaly manner.
square product a' is then passed once through |

said oval rolls 2. This preferred method of
reducing the 111#013 to a square rod of suitable
size and then giving it an oval shape is com-

mon practice and is not to be understood as

constituting part of the novelty upon which

‘the dppendetl claims are based. The oval
product a? is immediately introduced with a

Like 161'61 ence letters and numbers mdwate |
| like parts in all the figures.

" The objects of the mventlon are tO pr event 1

| the formation on the rods of -fins, which,

-owing to the rapidity with which they thll

cannot be perfectly rolled in, to prevent any |

twisting or torsional dlsplaeement of the rod

The |

6o

75

30

quarter-turn throun'h a gulde 3 into the cor- -

| respondm pass of sz—ud r1b rolls 4, where the
rod ¢®is provided with latemlly-pmgjectmw

ribs a @, Fig. 8, by corresponding lateral en-

largements b b of the pass. Otherwise this

pass 18 of the same shape and.dimensions as -

the corresponding
~In other words,
it corresponds in shape with the final product

at two diametrically opposite points ¢ ¢ and

between these points is of full size, so as to

not accidental, and are not formed between

the collars by the escape of metal at the sides -
of the passes, and are not_conﬁn_ed tothe ends
of the rod or situated at irregular intervals or

of uncertain shape, and are not of such pro-
portions as to render them liable to quickly

chill; ‘but they are purposely formed by lat-
eral enlaw‘emenbs of the pass and extend uni-

formly the entire length of the rod and are
&dapbed to. 1etmn sufhmenb heat to fully (IIS'-

pass ‘of the finishing-rolls
6 and as the final produet at.

Q0

require no change of shape at these points in
The ribs o so produced
| on the rod differ from * fins” in that they are

95
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 appear in the body of the ﬂmshed produot T Iperfectmg the rod in the ﬁmshmﬂ'—pass in a

and tofill out and improve said finished prod-
uct. Therod a®passes from said rib-rolls4 into

-aguided, havmﬂ'apassaﬂ'e way of correspond-

ing sha,pe adjusted as to size by screw-bolts d

and washers ¢, as shown in Fig. 9, and is au-~
tomatically delweled by Sald crulde 5, with

~ said ribsa,perpendicular tothe grooves, form-

IO

ing the corresponding pass of the finishing-

rollsb (Compare Figs. 8, 9, and 10.) Any

twisting or torsional dlsplaeement of the rod

18 precluded by said guides 3 and 5, and these

- or-equivalent means for. meehamcally con-

trolling and ﬂ'mdmﬂ' the rod are considered

e.ssentla,l Such gllldllil“' is especially impor-

‘tant between the rib-rolls and the finishing-

rolls, and at this point the continuous I‘le aQ

codperate with matching lateral enlargements.

- of the passage within sald guide 5 to insure

20

“rolls, as before described.  Within said pass
-of the ﬁmshmg—rolls 6 the surplus metal con-
tained in said ribs ¢ being still sufficiently
“hot, owing to the shape and proportions of
such I'le, isforced intothe rod, causing every

- equally filled out.
slight elongation, which aids in giving the rod
Reducbmn in t.he ﬁmshlnﬂ'—'
- pass being conﬂned to the relatively mmute'

30

a perfect finish.

the introduction of the ribs a 1n130 the last pass
~at right angles to the parting of the finishing-

rolls or perpendlcular to the grooves of these

portion of the circumference of the rod to be
Thisis aecompamed by a

- ribs a, it is easy to keep the collars of the fin-

- QY
w1l

4.0

| 1sh1n<r-rolls 6'in perfect contact, and any es-

cape of metal Detween them is precluded.
Guiding the rod into the finishing-pass by

‘means 0[" said ribs @ and their final utilization

- .ip the manner above described dlstmn‘ulsh
~ them from ribs heretofore formed on 1011661.
tubesin the process of manufacture as means
for expanding the tube at several points to fa- ;
cilitate its escape from the mandrel.
production of octagonal rods, Fig. 14, accord- -
ing to said process, as lllusbrated by Iigs. 11
to 14— inelusive, I proceed in preclsely the |

- Same manner, and the only change in the ap-

50

55
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paratus is the modification of the passes of the

rib-rolls 4 and the passage of the succeeding

guide 5tomake them correspond in shape with

Fw 13 and the passesof the finishing-rolls 6 to
‘make them correspond in shape with Fig. 14.
. Hexagonal rods, Fig. 18, are produced inthe
same manner, as 1111]31;1 ated by Figs. 15t0 18,
inclusive, and square rods, Fig. 21 by the.
same process in part, as 1lluqtrated bv Figs.
19 to 21, inclusive, the square rod o' bemﬂ'_
- fed dlrecbly nto the rib-rolls 4 with or w1th-“.
~out the aid of a guide 3.

In producing all
said angular shapes the. laterally-pm,]eetmﬂ

-longltudmalnbsa are made of angularforms

best suited to disappear perfectly in the fin-

3

" In the

L

ished rods, as illustrated by Figs. 13,17, and |
20; but in all cases the functions of. sald ribs |
.a,re the same—namely, to prevent any tor- |
‘sional displacement or twisting of the rod be-
tween the rib-rolls 4 and the . finishing-rolls |

‘ments of a cyllnder

: 13116 1’01]‘3

tiom.
tical and the finishing-rolls horlzontal wmh-,
ont material change of effect. |

form and at a heat that will insure its meor-_
poratien into the body of the rod, and to pre-
vent the formation of
In all cases, moreover, two portions

fins in. the finishing-

passes.

ccof the elrcumferen ce, mldway betweensaid

ribs @ a, are given. thelr final shape in the

next to the last pass. In producing round

rods at, Fig. 10, such portions ¢ ¢ are seg-
‘In produclnﬂ' octagonal
rods they constitute four of the eight sides.

75

In producing hexagonal rods they constltute -

two of the six mdes and in the production of
square rods they constitute two of the four
angles.
| one and the same invention, whether ap-

The process is therefore considered

So

plied to the production of one or another of

said shapes of rods. . Other polygonal shapes

having an equal number of Sldeb mm‘*be pm- o

duoed in like manner.

The apparatus shown i 111 the drawmgs by'g.

Way of illustration forms no part of my ples--_'--
ent process invention, but is claimed in a
companion. speclﬁcamon of even date here-

o

with, forming part of my appllcatmn for pat- .

of January, 1902, Serial No. 88,095.
- The oval rolls 2, rib-rolls 4, and ﬁIlIShl[lD'—

1 ent for 1mprovement in rod-rolling mills, filed
in the United States Patent Ofﬁce the 2d day

05

rolls 6 are each- plefembly p10V1ded with a

number of passesof graduated sizes, asshown,.

although but one pass of each set of said rolls

is used in my process at a given operation.

100

The different grooves are used as in some

other processes, for rolling rods ot different

sizes, and thus obviate frequent changes of

essential to my process.

Such details of the rolls as of the -
guides 3 and 5 are not, however, in any sense

.1-‘[05.'_ |
The numbel andar-

rangement of the sets of rolls may also be

vamed without departing from this inven-
Forexample, the I‘lb rolis mwht be ver-

The oval rod-wmde 3 Fws 3 and

more particularly deseribed. | .
‘Having thus described said 1mprovement

II0

, i of'f o
"known eonsbructwn and is not therefore.

TI§

I claim as my invention and desn'e to pa‘nent o

under this specification—' =

1. The method of producmﬂ' steel or 1r0n_ '

‘rods by hot rolling which consists in break-
ing down an 1n0*01; into a square rod of suit-

able size, rollmn' sald square rod into an oval

shape, rolling such oval rod into a rod, parbly |

120

of the final Shape and size, having continu-

ous laterally-projecting 1onﬂ'1tud1na1 ribs of
125

uniform shape and of suf icient proportions

to retain the rolling heat, gniding the ribbed

rod and keeping it from twisting by means of '
said ribs, and finishing the pmduet by roll-

ing said ribs into the body of the rod a,nd'_,f |
130

thereby filling out and perfecting the rod.

- 2. In the method of producing steelor iron .
rods by hot rolling the improvement which -

consists in rolling the rod into a shape and

6, to ‘311pp]y cmrplm metal for ﬁllmﬂ‘ out fmd | size Whleh are. paltly those of the ﬁnal pmd-—_.' :
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aet, providing it from end to end at-the same
operation with laterally-projecting longitudi-
- nal ribs of uniform shape and of sufficient
proportions to retain the rolling heat, guid-
5 ing the ribbed rod and keeping it from twist-
ing by means of said ribs, and finishing the
rod by rolling said ribs into the body of the

‘rod, and thereby filling out and per fécltlnﬂ' the

rod subsmntmlly as hereinbefore 5pec1ﬁed
- CHARLES A. NIGHMAN

Witnesses:
JAS. L. EWIN
LESLIE S. LOCKHART
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