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CIIARLES A. NIGHMAN, OF JERSEY CITY, NEW JERSEY.

ROD-ROLLING MILL.

SPECIFICATION forming part of Lt ters Patent No, 706,993, dated August 12 1902.
Application filed January 2, 1902. Serlal Hn. 88,095._ (No model.)

To all whom it mmf/ COTLCET T

Be it known that I , CHARLES A. NIGHMAN,

a citizen of the United States of America, and
a resident of Jersey City, in the State of New:.
Jersey, have invented a new and useful Im-

- provement in Rod-Rolling Mills, of which the

10

following is a speclﬁeatmn

This mventlon relates exclusively to rod-
rolling trains, and primarily to what are
elctssed as ‘¢ .?11‘10*111.:11 trains,” one set of rolls

in the impr oved mill, heremaftm termed the |

~““finishing-rolis,” be«mfr at right angles to
* thoseof the p1eced1u Set hmemaftel termed
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tudinal ribs by which to

the ““next-to-the-last rolls.”

1The Invention consists in a novel con-
struction of said next-to-the-last rolls as to
shape of pass, in the combination of parts as
a whole preferably employed for the produe-
tion of rods from the ingot or billet, including

finishing-rolls into WhICh the md is ﬂmded_

from sald next-to-the-last rolls, and in the
appurtenances of a set of ver 131@&1 rolls, pref-

erably said finishing-rolls, forming Dart of
the improved mill, as hereinafter desenbed'

and claimed.

the rod from end to end within the next-to-
the-last pass with laterally-proj ecting longi-
truly and Steadlly
guide the rod into the finishing-pass and by
means of the surplus metal contained in such

ribs to fill out'and perfect the rod in the fin-
ishing-pass; to prevent the formation of fins
at either of said passes, and thus to prevent
the waste which has he1 etofore occarred at
both ends of rods; to facilitate the rolling of

rods in maximum. lengths and the produe—
tion of uniform and pe1feet rods at increased

speed and reduced cost, and to facilitate the |

adjustmentand opemtlon ot sald vertical fin-

ishing-rolls.

50
- shown at the top in Fig. 3.

The product of the impr oved mill may be of
round, octagonal, hexagonal, or square Cross-
sectlon and of any size.

Five sheets of drawings: aecompany this
Speclheamon as part thereof.

Referring to thedrawings, Fl“"ul es 1, 2, and
3 towethel represent dmﬂ‘mmmatlcally the
1mproved rod-rolling mill as a whole. Ifig. 4
represents an elevatlon of the ﬁmshmﬂ‘-rolls
- Kig. 5 1epresents

a eross-section thlouﬂ‘h the rod in the ﬁnal | Fig.

| pass of the bteakmﬂ' down rolls, Fig. 1, illus-

trating the produect of sald rolls. I‘lﬂ' 6 rep-

resents a cross-section through the md in the

corresponding pass of the ¢¢ oval” rolls, Fig.
2, illustrating the product of these rolls. Flﬂ'

| 7 represents a cross-section on the line A B,
‘Fig. 3, showing the oval rod in its guide. I‘w

S represents a cross - section thmun‘h the
ribbed rod in the corresponding pass “of the
next-to-the-last rolls, as shown at the bhot-
tom in Fig. 3 11111%‘(13,1311:10 the product of the
““ pib- wllq & Flﬂ" O represents a cross-section

“on the line C D Fig. 3, showing the ribbed

rodinitsguide; a,nd Flﬂ‘ 10 represents a cross-
section throua*h the rod in the correspond-
ing pass of the finishing-rolls, Fig. 4, showing

the finished rod. The fort-womw ﬁgures 111118- |

trate the production of round rods Kigs. 11,

12,13, and 14 represent successive eross'-sec-

tions of therod, illustrating the production of
octagonal rods Kigs. la to 18, inclusive,
111u%brafe in like manner the production of
hexagonal rods; and Figs. 19 to 21, inclusive,

.' 111113131&13@ in hke manner the plodwctmn of

| square rods by the improved mill.
‘The objects of the mventmn are to provide |

Fig. 22 is
a sectional elevation of said rib- 10]15 the

guide leading therefrom, and the ﬁmshmﬂ'-

rolls Fig. 28 is a front elevamon of said ﬁn-

| 1sh1nc‘r-rolls showing said guide in c¢ross-sec-

tion in the fmeglound I‘icr 24 1s a side ele-

vation of said ﬁmshmmrolls with portions

broken away, and Fig, 25 is a plan view of
sald finishing-rolls. I‘ws 4 to 25, inclusive,

are enlarﬂ‘ed with mferenee to Flgs 1, 2, and

3, the enlar cement of Flﬂ's 5 to 21, 1ncluswe

- bel ng seven diameters.
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Like referencelettersand nu mbers indicate

like parts in all the figures.
In the production of round rods I preferably

and conveniently 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- snteenths inches for a one-inch
rod—Dby the successive passes of a three-high

Qo

95

set of breaking-down rolls 1 111 a, eustomary |

manner. The square product ¢’ is then passed
once through said oval rolls 2. The oval
produet ¢?is then introduced with a quarter-
turn through a guide 3 into the correspond-
ing pass of said Tib-rolls 4, where the rod a3

18 promded with laterally- pro,]ectmn' ribs a a,
3, by corresponding lateral en]arﬂ'ementa |

100
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b b of the pass.

=

sameshapeand dimensionsas the correspond-
ing pass of the finishing-rolls 6 and as the

final produet a'.
sponds in shape with the final pr oduet at two
diametrically opposite points ¢ ¢, and between
these points is of full size, so as to requireno
change of shape at these points in the finish-
ing-rolls.

of COI‘I’BSpOHdIHU‘ shape ad;usted as to size by
screw-bolts d and washers ¢, ag shown in Fig.

9, and is automatically delivered by said
guide 5 with said ribs a perpendicular to the
orooves forming the corresponding pass of

the ﬁmshmo"-rolls 6. (Compare Figs. 8, 9,
and 10.) Within said pass of the mshmn'-
rolls 6 the surplus metal contained in sald

- ribs a being still sufficiently hot owing to the

20

23

shape and proportions of such ribs is forced
into the rod, causing every portion of the cir-
cumference of the rod to be equally filled out.

- This is accompanied by a slight elongation,

which aids in giving the rod a perfecb finish,
- In the productlon of octagonal rods, Fig.
14, ag illustrated by Figs. 11 to 14, 1ncluswe
I p’roceed in ,preeisely'the same manner, and

- the only change in the apparatus is the modi-

_30

“them correspond in sha,pe with Tig.

35

" fication of the passes of therib-rolls 4 and the

passage of the succeeding guide 5 to make
them correspond in shape with Fig. 13 and
the passes of the finishing-rolls 6 to make
14,
Hexagonal rods, Fig. 18, are pmduced in the
same manner as illustrated by Figs. 15t0 18,
inclusive, and square rods, Fig. 21, by the
same process in part as illustrated by Figs.

- 19 to 21, inclusive, the square rod a’ being

40

out the aid of a guide 3.

fed directly into the rib-rolls 4 with or with-
In producing all

said angular shapes the laterally-projecting
lonmtudmal ribs aare made of angular forms

_1 b'esls suitted to disappear perfecbly in the

50
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finished rods, as illustrated by Figs. 13, 17,
and 20; but in all cases the functions of said
ribs are the same—namely, to prevent any
torsional displacement or turning of the rod
between the rib-rolls4 and the finishing-rolls
0, to supply surplus metal for filling out and
perfecting the rod in the finishing-pass in a
form and at a heat that will insure its incor-

poration into the body of therod, and to pre-
“vent the formation of fins in the finishing-
- passes.

Such ribs a a differ from ¢ fins” in
that they are not accidental and are not
formed between the collars by the escape of
metal at the sides of the passes, and are not
confined to the ends of the rod orsituated at
irregularintervals or of uncertain shape, and
are not of such proportions as to render them
liable toquickly chill; but they are purposely
formed by lateral enlamemems of the next-
to-the-last pass and extend uniformly the en-

tire length of the rod, and are adapted tore-

tain sufficient heat to fully disappear in the

body of the finished product and to fill out
and improve said finished produect.

In all

In othel words, it corre--

The rod a® passes from said rib-
_rolls 4 into a guide 5, having a passage-way

k

|

706,992

Otherwise this pass is of the | cases, moreover, two portions c ¢ of the cir-

cumference midway between said ribs ¢ «
are given their final shape in the next-to-the-
last pass. In produecing round rods a?, Fig.
10, such portions ¢ ¢ are segments of a cylin-
der. In producing octagonal rods they con-
stitute four of the eight sides. - In producing
hexagonal rods they constitute two of the six

‘sides, and in the production of square rods

they constitute two of the four angles.

70

75

The oval rolls 2, rib-rolls 4, and finishing- -

rolls 6 are each preferably provided 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.
The different grooves are used as in some
other processes for rolling rods of different
sizes, and thus obviate tlequent changes of
the rollq

The 1mproved means for suppmtmg, ad-
justing,
now be described. These rolls are preferably
t and conveniently the finishing-rolls 6, as
aforesaid, and are shown in detail by Figs.
22 to 25, inclusive, in connection with Figs. 3
and 4. Referring to said Figs. 22 to 25,1t
will be seen that the pair of rolls 6 are hung
In brasses 7 and 8 at top and bottom, be-

tween carriages 9, 10, and 11 at top, as shown

in Kig. 25, and between like carriages at bot-
tom In a vertically and horizontally movable

‘housing, the principal parts of which are a

pair of heavy castings 12 and 13, rigidly
united with each other by a bolted joint 14,

| (shownin Figs. 22 to 24,) a pair of posts 1) at

the open edge of the housmb, and a pair of

I caps 16 at the same edge, removable for the

removal and introd action of the rolls 6 with
their carriages, &e. Said posts 15 are held
in place by bolts 17, which may be through-
bolts, and said caps. 16 by cotter-bolts 18.

(Best shown with the aid of dotted lines in

Fig. 25.) The vertical rolls 6 are adjusted
within said housing to aline their respective

pairs of grooves with each other by vertical
serews 19 (best shown in Fig. 23) and then

closely clamped together, through-the agency

of their housings 7 and 8 and carriages 9, 10,

and 11, by horizontal ‘‘feed-screws” 20 and
21. To aline any pass of the vertical rolls 6

with a given pass of preceding or succeeding

horizontal rolls—said next-to-the-lastrolls 4,
for example—the vertical rolls 6, with their
housing, are first moved horizontally into

general alinement with the appropriate pass
of the horizontal rolls by means of a serew 22,

swiveled to a relatively fixed support 23,
steadied at 1ts other end by a supplemental

support 24 and coacting with a nut 25, fast

on the housing. The vertical rolls 6, with
their housing, are then raised or lowered un-
til their appropriate pass is in line with that
of the horizontal rolls. This is acecomplished
by turning a horizontal hand-shaft 26, mount-
ed in ﬁxed bearings 27 and 28 and connected

by beveled gears 29 and 80 with a pair of ver-

tical screws 31 and 32, which coact, respec-

and operating the vertical rolls will

8o
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known or improved construction.
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tively, with nuts 33 and 34, fast on the back
of an apron 35, that carries said housing.
Relatively fixed steps 36 and 37 steady the
lower ends of said vertical serews 31 and 32.

When the desired alinement is effected. the

apron 85 and therewith the rolls 6 and their
housingare clamped against vertical displace-
ment by horizontal bolts 38 and 39, passing
through said apron 35 and through vertical
slots 40 and 41 in the face-webs of a pair of
standards 42 and 43, that are rigidly bolted
to the bed-plate 44 and constitute therewith
the stationary main frame of the set of rolls.
A tie-beam 45 and attaching-bolts unite the
upper ends of said standards 42 and 43, and

the apron 35 slides on their planed faces. The

upper casting 12 of the housing of the vertical
rolls 6 is constructed with a strong hook or
hooks 46 at its upper edge, by which it over-
hangs the offset and planed upper edge of
the apron 35, as best shown in Fig. 24. The
lower edge of the apron 35 is offset and planed
in like manner and embraced by a hook or

hooks 47, as shown in Figs. 22 and 24, rigidly

bolted to the lower casting 13 of the housing.
The vertical rolls 6 are driven by belt from
a drum onoverhead line-shafting. A flanged

driven pulley 48 is fast on a driven shaft 49,

mounted in pillow-bearings 50 and 51 at the
top of the housing, and pairs of beveled gears
52 and 53 connect said driven shaft 49 with
the respective rolls 6. The vertical rollg are

thus adapted to be driven independently of

the horizontal rolls and to have their speed

regulated with nicety, while the employment

of splined shafts and the like is avoided.
1'he bearing 50 at the open end of the hous-
ing of the vertical roils 6 is formed on a eap
o4, (best shown in Fig. 24,) which is removed,
together with the previously-described cap
16, when the rolls 6 are to be removed from

the housing. ' The base 55 of the other bear- |

ing 51 may be integral with said upper cast-
ing 12 of the housing. _. B | |
The guide 5, by which the ribbed rod is in-
troduced into the pass of the vertical finish-
ing-rolls, is supported at its delivery end by
a bar 56, as shown in Fig. 23. The guide is
fixedly bolted to this bar at mid-length of the
latter, and the supporting-bar 56 is held at
the required height by means of bolts 57 and
58, the heads of which slide in vertical T-
grooves 99 and 60 in theface of the front post
15 at the open edge of the housing and in the
face of the housing-eastings 12 and 13, re-
spectively. Said bolts 57 and 58 and the
other end of the guide 5 at the rib-rolls 4
should be loosened before the adjustment of
the vertical rolls 6 isbegun. The line-train,
composed of said breaking-down, oval, and
rib rolls 1, 2, and 4, is driven in customary

manner, and apart from the details as to

passes hereinbefore specified may be of any
T'he ap-

purtenances of said rib-rolls 4 (shown in Fig.
22) are of known construction, as are all the
features of said oval guide 8. Turther de-

3

| seription thereof is therefore omitted as un-
necessary. | | |

The vertical rolls 6 may in some cases be
the rib-rolls of the improved train and the
finishing-rolls horizontal. The mechanical
details of such vertical rolls 6 may vary widely
without departing from the mode of opera-
tion hereinbefore set forth, and other like
modifications will suggest themselves to those
skilled in the art. |

The number of the sets of rolls is not con-
sidered material; but those hereinbefore
specified are considered sufficient for the re-
duction of rods of any size from the ingot or
billet and a less number would not suffice,
except tor the production of square rods,
where the rod is passed directly from the
breaking-down rolls to the rib-rolls, as afore-
said. - | | o

1'he novel process herein described, apart

from the apparatus by which thesame iscar-

ried 1nto effect, is more fully set forth and
claimed in my companion specification form-
ing partof an application for patent for < Im-
provement in methods of roliing rods,” filed
in the United States Patent Office the 2d day
of January, 1902, Serial No. 88,096, and forms
no part of the apparatus invention hereinaf-
ter claimed. | | -
Having thus deseribed said improvement,
I claim as myinvention and desire to patent
under this specification—
1. A rod-rolling mill having, in combina-
tion, a set of rolls having their pass-forming
grooves constructed with rib-formingenlarge-
ments, means for guiding the rod by its ribs
as it issues from said rolls to prevent any
twisting thereof, and a set of rolls arranged
to receive the ribbed rod from the guiding

790

75
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means and to roll the ribs into the body of

the rod, = | |
2. A rod-rolling mill having, in combina-
tion, a set of rolls having their pass-forming

i grooves constructed with rib-forming enlarge-
‘ments, a guide, conformed -internally to the

continuously - ribbed rod so produced, ar-
ranged to receive the ribbed rod as it issues
from said rolls and to prevent any twisting
thereof, and a set of finishing-rolls arranged

to receive the ribbed rod from said guide and

to roll the ribs into the body of the rod.

3. A rod-rolling mill having, in combina-
tion, aset of horizontal rolls having their pass-
forming grooves constructed with rib-forming
enlargements, a guide, conformed internally
to the continuously-ribbed rod so produced,
arranged to receive the ribbed rod as it issues

from said rolls and to prevent any twisting

110

I15

120

125

thereof, and a set of vertical rolls arranged

to receive the ribbed rod from said guide and
to roll the ribs into the body of the rod.

4. A rod-rolling mill having, in combina-
tion, a set of rolls having their pass-forming
grooves constructed at theirlateral edges with
rib-forming enlargements, a guide, conformed

‘Internally to the continuously-ribbed rod so

produced, arranged to receive the ribhed rod

130
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~ as 1t issues from said rolls and to prevent any-] tical rolls, each having a number of pa,sses,

1O

I5

twisting thereof, and a set of rolls arranged
to receive the ribbed rod from said guide and

to roll the ribs into the body of the rod.

9. A rod-rolling mill having, in combina-
tion, breaking-down rolls, oval rolls, a guide
forthe oval rod, as hereinbefore specified, rib-
rolls arranged to receive the oval rod through
said guide with their pass-forming grooves
perpendicular to the major diameter of such

ovalrod and constructed with rib-forming en-

largements, a guide, conformed internally to
the continuously-ribbed rod so produced, ar-
ranged to receive the ribbed rod as it issues

from said rib-rolls and to prevent any twist- |

ing thereof, and finishing-rolls, arranged to

receive the ribbed rod from said last-named |
gulde, with their pass-forming grooves per-

- pendicular to said ribs.

20

6. A rod-rolling mill having, in combina-

~ tion, a line-train composed of breakimg-down

30

35

rolls, oval rolls, and rib-rolls, the latter con-
structed with rib-forming passes, a guide ar-
ranged to feed the oval rod into a pass of said

rib-rolls with a quarter-turn, a guide, con- |
formed internally to the continuously-ribbed |
rod so produced, arranged to receive the rib- |

bed rod as it issues from said rib-rolls and to
prevent any twisting thereof, and vertical fin-
ishing-rolls arranged to receive the ribbed rod
from said last-named guide and to roll the rib
into the body of the rod.

- 7. A rod-rolling mill having, in combina-
tion with a set of horizontal rib-rolls havinga
number of passes of graduated size each con-

-~ structed with rib-forming enlargements, a

guide, conformed internally to the continu-

~ -ously-ribbed rod so produced, adjustable for

40

45

rods of different sizes and movable horizon-
tally into line with any pass of said rolls, &
set of vertical rolls arranged to receive the
ribbed rod from said guide and having a
number of passes of graduated size, and
means for moving said vertical rolls horizon-

tally and vertically to bring any of their |

passes into alinement with the corresponding
pass of said horizontal rolls and with said
guide. | | |

8. In a rod-rolling .mill, the combination
with a set of horizontal rolls and a set of ver-

of a movable housing for said vertical rolls,
means carried by said housing for alining the
grooves of the respective vertical rolls with
each other and for pressing these rolls into
close contact with each other, an apron sup-
porting said housing, means for sliding said
housing upon said apron and thereby moving
sald vertical rollshorizontallyinto alinement,
means for raising and lowering said apron
and therewith said housing and vertical rolls,
and a stationary main frame supporting said
apron and housing. | -

9. In a rod-rolling mill, the combination
with a set of horizontal rolls and a set of ver-

55

6o

tical rolls, each having a number of passes

of a movable housing for said vertical rolls,
means carried by said housing for alining the
grooves of the respective vertical rolls with
each other and for pressing these rolls into
close contact with each other, an apron sup-
porting said housing, means for sliding said
housing upon said apron and thereby moving
said vertical rolls horizontallyinto alinement,
means for raising and lowering said apron

and therewith said housing and vertical rolls,
a stationary main frame, and means for fix-

edly clamping thereto said apron and there-
with said housing. |
10. In a rod-rolling mill, the combination
with a set of horizontal rolls and a set of ver-
tical rolls, each having a number of passes
of graduated size, of a movable housing for
sald vertical rolls, means carried by said hous-
ing for alining the grooves of the respective
vertical rolls with each other and for press-
ing these rolls into close contact with each
other, an apron supporting said housing,
means for sliding said housing upon said
apron and thereby moving said vertical rolls
horizontally into alinement, means for rais-
ing and lowering said apron and therewith

| said housing and vertical rolls, a stationary

—

main frame, and means for fixedly clamping
theretosald apron and therewith said housing.

CHARLES A. NIGHMAN.

Witnesses: -
JAS. L. EWIN,
LESLIE S. LOCKHART.
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