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Application filed Jannary 31, 1889, Rerial No, 298,289, (No model.)

1o all whony it may concern:
Be it known thatl, FRED II. DANIELS, a ¢iti-
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 Wire-Rod-Rolling

Mills, of which the following, together with }

the accompanying drawings, 18 a specification
sufficiently full, clear, and exact to enable per-
sons skilled in the art to which thisinvention
appertains to make and use the same.

In the production of iron or steel wire rods
as heretofore practiced all rolling-mills which
are 1n successful operation work on one of the
two following-named principles, viz: In one
class the rod is passed from one pair of rolis
through the next pair in the form of a loop,
the overfeed expanding in loops as the rod
passes from one pair to the succeeding pair.
In short, the rod is not taut between the pairs
of rolls. In the other class the rod 1s kept
taut from one pair to the succeeding pair,
there being no provision for any overfeed.
Each of these methods of rolling has certain
disadvantages not incident to theother. 'The

disadvantages of the method in which the rod:

is kept taut are that it 1s practically 1mpossi-
ble to produce & rod of correct or practically

‘uniform area in cross-section throughout its

entire length, the reduction being due not
solely to the rolling operation, but partially
to the deviation of the rod caused by the pull

- of each pair upon that portion of the rod
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which extends from it to the preceding pair.
The disadvantages of the other plan relate to
the practical difficulty of automatically guid-
ing the rod from pair to pairand yetallowing
an overfeed.

The object of my present invention 1s to
provide a rolling-mill having the dadvantages
of both of these classes and without the dis-
advantages of either.

In the drawings, Figure 1isasectional view
in elevation of a rolling-mill, illustrating the
nature of my invention. Iig.21isa plan view
of the same. Tig. 3 is a plan view showing
a rolling-mill of similar construction provided
with feed-rolls for the oval sectional rods 1n
front of the reducing-rolls. IKig. 4 18 an ele-
vation of portions of the same, drawn on a

vertical section showing the arrangement of
the feed-rolls in relation to therepeater-guide
and reducing-rolls. TFig. 6 is a section of the
repeater-guide for carrying the oval-shaped
rods. Iig. 7 is a transverse vertical section
at line x x, Fig. 1, with dotted linesindicating
the relative position of the preceding rolls
with vertical axes.

In my improved rod-mill the several pairs
of rolls 1 2 3 4 are so disposed asto permit the
rod to loop out between the pairs of rolls; but
in accordance with my invention the pairs ot
rolls having the oval-pass grooves, or which
impart an oval section to the rod, are placed
with their axes at right angles to the axes of
the other pairs of rolls. Thus in the rolling-
mill shown the first pair of reducing-rolls 1,
which receive a round or square section and
reduce it to an ovalsection, are vertical. The
second palr 2, that reduce this ovalto a square
section, are horizontal, and so on, alternating
through the series, the final pair 4 making a
round section orimparting the finished shape.
By thus disposing the pairs of rolls whieh
form the ovals I am enabled to carry the oval
rod around a curve by bending it only in the
direction of its shorter diameter and without
twisting it, and can thus practically and sue-
cessfully work it for automatic feeding into
the succeeding pair of rolls by means of a re-

| peater-guide 5, having 1ts rim fitted for sup-

porting the oval.

As will be clear to all skilled 1n the art, by
“oval” 1 mean all crogs-sections which are
long one way aund short the other, and by
“square” I mean all cross -sections whose
length and width are substantially the same.

The rolls 2 and 4 are provided with the usual
housings 7, couplings and connecting-gears o,
and are operated by gearing 9 from the upper
main shaft 10, to which power and motion are
imparted by an engine connected with the
crank 11 or by any other sufficient motor.

The rolls 1 and 3 are mounted in pailrs in
suitable housings 12, and are connected by
their couplings 13 with upright arbors 14,
ocarced together, as at 15, and operated by bev-
eled gears 16 from the lower main shaft 17,
located within a pit beneath the bed of the
mill, substantially as illustrated, or by any ar-
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somewhat larger scale. Fig. 5is atransverse | rangement of gearing suitable for imparting .
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equivalent rotative action to said rolls. Tha
lower shaft 17 1s operated from the upper
shaft 10 by gears 18; or, if in any case more
convenient, the motor can be connected to
shaft 17 and shaft 10 be driven therefrom by
the gears 13. The motor-shaft is best pro-
vided with a balance-wheel 19. The relative
size and shapes of the rod at the different
stages of i1ts reduction at corresponding posi-

tlons In the mill are shown at 21, 22, 23, 24,

- and 25.

The semicircular guides or repeaters 6, that
lead from rolls 2 to rolls 3, may be of the usual

—well-known construction, while the semicircu-
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lar guides or repeaters 5, that connect rolls 1
and 2 and rolls 3 and 4, are made as indicated
in Kigs. 6 and 7, the outer rim J being formed
to support the side of the oval-shaped rod 7,
as shown in Ifig. 6, and thereby bind the rod
without tw1st1nﬂ 1t The portion below the
repeater-trough on the outside is best rounded
upward, as at m.

In frontof the reducing-rolls 2 and 4, which
recelve the oval sections, I in some instances
employ pairs of feed- 1"0115 28, the purpose of
whichis to force the oval end of the rod 7 into
the bite of the reducing-rolls always at right
angles with the axes of the rolls. .These feed-
10115 28 are mounted on uprightshafts 29, sup-
ported by suitable journal-boxes 30, that move
or slide on their frame 31, and are pwssed to-
ward each other by springs 32. The springs
are preferably provided with set-serews 33 or
means for adjusting the spring-tension to
cause the feed-rolls to take hold upon the rod
with greater or less friction. The feed-roll
Sh&fts 29 are operated by gearing from the

main shaft 10 oF from a suitable counter-
shaft, if in any case preferred. This gearing
prefembly consists of frmuon-wheels 35, ad—
justably fixed on the feed-roll shafts 29 :;md

peripherally engaging with the sides of cmfmc-w

tion disk or Wheel 36, thatis longitudinally ad-:
justable upon the Sh aft10. ThlS construction

affords facility for varying the speed by ad-

justment of the wheels 35 up or down on shafts
29, and also for lateral adjustment of the
wheel 36 and feed-roll-housing frame 31, to
bring the groove of the feed-rolls 28 into line
with the groove or any particular groove in
the 1'-educ,mtr-rolls These feed- roll% are SO

speeded. that after they have fed the rod
through the end 40 of guide 5 to rods 2 or 4
they cease in part to be feed-rolls and become

auxiliary rotating guides, the rod being pulled
by the rolls 2 -or 4 between the rolls 98, The
entering guides 40 and exit-guides 42 for the

several pairs of rolls may be construoted sub-
stantially in the usual form.

In the present instance I have illustrated
the rolls as all disposed with their passes in.
substantially the same horizontal plane; but
this i1s not essential, since the respective pairs
of rolls can be cu*mnﬂed asmay be convenient
for gearing or to awommod&‘re other construct-
ive detmls

In operation the rod (as it comes from a
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prior reduction and in cylindrical or other

regular form) is led by a guiding-conductor 0
or entered by an attendantinto the pass of the
first pair of rolls 1, which reduce it to an oval
section,as22. Theendoftheoval-shaped rod
as 1t 1ssues from the rolls 1 1s bent without
twisting and directed around the curve within
the outer rounded lip 1 of the first repeater 5
and automatically passes between the second

pair of reducing-rolls 2, which second pair re-

ceive the oval Wlth 1ts 1011 oer diameter up and
down in the bite—:. e., at right angles with
the axes of the rolls. These I‘OHS 2, which
have squared grooves, reduce the rod to a
square section, as 23, and the end advances
through the square repeater 6 to the next pair
of reducing-rolls 3, which again impartan oval
section,as 24, and thisovalis by the second oval
repeater 5 in a manner similar to that above
described directed and automatically fed to
the reducing-rolls 4, the grooves in which give
the round or finished form to the product, as
at 25. T'he rod 1s then conducted to a reel
and wound into a coll or otherwise disposed
of. In the present instance I have shown a
train comprising four pairs of reducing-rolls;
but in practice any desired number of pairs
(more or less) can be employed; according to

the amount of total reduction to be made in

the rods, the arrangement and operation of
the mechanism being substantially the same
through the series as for the successive pairs

| of 1011‘3 herein shown and deseribed.

'T'he improved rolling-mill herein described
1s eminently adapted for the purpose of a fin-
1shing train in a mechanical plant for making
small-sized rods from heavy blooms, and I
have 1n separate application for Letters Pat-
ent shown and described a rolling-mill plant
embracing a series of such rolling-mill trains

-combined with other mechanical appliances

for producing and reeling wire rodsin an eco-

‘nomical and e"{pedltlous manner.

What I claim as myinvention to be seciired
by Letfters Patent is— |
1. A wire-rod-rolling train eompoqed of a

series of pairs of 1‘0115 arranged in sets, each

set consisting of two pairs OfﬁI‘OHS hm*ing, re-
spectively, oval passes and square passes; ancl
disposed with the axes of one palr at right
angles with the axes of the other pair, and an
overfeed—-o‘mde connecting each pair of rolls

‘with the Suceeeding pair, ﬂle]?OHS and guides
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being arranged and operating Substantiallv .

as descr 1bed

2. A rolling-mill having a pair of rolls in

which the 1‘0(1 1S given & square section and
another pair of rolls in which the rod is given
an oval section, in combination with an over-

feed-guide that automatically and without

tmstmn‘ conduets the oval rod from the rolls
which give it an oval section into the pairs of
the mll% which give it a square section, the
oval-pass roll bemg; arranged axially at rwht
angles with the square-pass rolls, all snbstzm—
tmlly as and for the purpose set forth.

3. A rolling-mill composed of a series of
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rolls disposed in pairs for successive reduc-
tions of the rod by back and forth feeding,
and having the successive pairs of rolls dis-
posed with the axes of each pairrelatively at
right angles to the axis of the next preceding
pailr, substantially as described.

4. In a rolling-mill, the combination, with a
pair of rolls 1 and a pair of rolls 2, of the
overfeed-guide 5, said guide and rolls being
arranged, as described, to prevent twisting the
rod while bendingit,the whole combination be-
ing and operating substantially as described.

5. In a wire-rod-rolling mill, the combina-
tion,with the oval-pass reducing-rolls, of guide
5, the inner surface of its flange shaped, as
shown, to match the side of a rod of oval see-
tion and curved from end to end, substantially
as set torth.

6. A rod-rolling mill having a series of pairs
of reducing-rolls, the alternate pairs having

oval passes,in combination with a guide for

directing anoval rod from one pair to another
pair of rolis, and a pair of yielding feed-rolls
that form a part of the guide and also ad-
vance the rod to the reducing-rolls, substan-
tially as described.

7. In a wire-rod-rolling mill, the combina-
tion,with two pairs of reducing-rolls, of a semi-
circuiaroverfeeding repeater-guide 5, for con-
ducting the end of the rod from its place of
issue from one pair of reducing-rolls to the
place of entry to the other pair of reducing-
rolls, and a pair of feed-rolls 28, disposed in
the line of said repeater-guide near its deliv-
ery end, substantially as and for.the purpose
set forth. .

Witness my hand this 29th day of January,
A. D. 1889, |

FRED I. DANIELS.

Witnesses: ,
CHAS. 1. BURLEIGH,
(LLA PP, BLENUS.
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