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UNITED STATES

PATENT OFFICE.

HENRY B. COMER,

'ROLLS FOR ROLLING IRON,

'OF PHILADELPHIA, PENNSYLVANIA.

STEEL, &oc.

SPECIFICATION formmg part of Letters Patent No. 227, '73'7 ‘dated May 18, 1880
- Application filed Nnvember 14, 1879 |

To all whom it may concern :

Be it known that I, HENRY B. COMER, of

Philadelphia, State of Pennsylvania, have in-

vented certain new and useful Improvements

in Rolls for Rolling Iron, Steel, and other

Metals; and I do hereby declare the following |

to be a full, clear, and exact description of
the same, reterence being had to the annexed
drawings, making part hereof.

"1 and 4) will be composed of about nine pairs
of rolls, instead of four, as shown—that 1s,

there will. be about four or five pairs of rolls
in this main line set in front of or before what

t in the drawings constifutes the No. 1 pair

of rolls. I have shown but four pairs in the
| main line for convenience of illustration, since

55

the space for showing a complete drawing of 6o

[y apparatus is so limited. All iy rolls are

The nature of my invention wﬂlfullv appear | grooved, as described in my Letters Patent

from the following specification and clcums
The object of my invention is to increase

the capacity of the mills, and also by securing

many and rapid passes of the metal through

-the rolls while it is at a high heat to improve
One of its |

the quality of the rolled product.
objects is to produce a mill which will suec-

- cessiully and economically roll either steel or
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iron wire rods to small sizes.
In the drawings, Iigure 1 is a plan view of

my improved mill; Fig. 2, an elevation of the

same, the two pomts XX being joined ; Fig.
3, & perspective view of one section thereot
bhowmg two pairs of rolls set in front of each
other 1n separate housings, showing also the
gearing by which they are operated; Fig. 4, a
perspective view of my square guide, the end
shown being that end of the guide which:de-
livers the rod to the oval-grooved rolls; IFig.
5, a longitudinal bBOtIOl’]&l view of the same,
Showmﬂ the twist; Ifig. 6, an.end view. of the
oval ﬂulde and Flﬂs ( and 3, longitudinal
sectional views of square &ndovalgrooved rolls,
respectively. |

My mill may be said to be composed of a
main line of rolls and two wings of the same.

In the drawings, I have. shown one wing
broken off upon account of the great length of
the figure. The two points X’ X/ of the two
sections in I'ig. 1 are intended to be joined,
and the points X X adjoin.

I have numbered the rolls of the main line
or series ifrom 1 to 4, those of the rlght wing

or series 1 to 5, and thoae of the left wing or-

series also fmm 1 to 5, No. b pair of rolls In

each wing being the hnlshmg rolls of that

wing.
A s the shaft dmmﬂ* the pinions or cog
wheels of the main line; B the shaft driving
the pinions of the right ng and C that which

drives those of the left wing.
S,

In practice the main line of rolls (1, 2

9

dated March 29, 1859, and March 24, 1874—
that 1s, pair of rolls No. 1, which reoewes the
‘square billet of metal from the furnace, has
an oval groove.
groove, and so on. The grooves are alter-
nately oval and square down to No. 4 in
my right wing, which 1s an oval, the finishing
pair, No. 5, having around groove. Thesame
1sfrue with respect to the left wing of my
preseut device. Pair No.4 hasanoval groove
and finishing pair No. o a round groove, where-
by the finishing pair of rolls in each Instance
leaves the wire rod as perfectly round as may
be.

In the .:Lbove mentioned pateuts I have a,lbo
fully described the guides, Figs. 4, 5, and 6,
which take the metal bemg rolled from one
pair of rolls and guide it into the next pair.

- In my present invention I omit guides be-

first pair of each wing; and 1 also omit guides
in each wing between Nos. 2 and 3 and be-
tween Nos. 4 and 5 pairs .of rolls, Between
those pairs of rolls where I use guides I em-
ploy the straight twisted guide (not curved—
see Iig. 5) described fully by me in my above-
mentioned Letters Patent of March 29, 1859.
All the pairs of rolls of the main line hanf
gnides from pair to pair.

My present invention does not relate to the

| said guides or rolls, upon which I have made

noimprovement, but relates most particularly
to the general arrangement of my rolls, and
my said Letters Patenf are sufficient to ena-
ble those skilled in the art to make and use
my grooves and guides. These grooves are
of constantly-diminishing size in each succes-
sive pair of rolls, following the course which
the wire rod takes from the No. 1 pair of rolls
of the main line to the finishing p&ll? of rolls
1n each wing.

The bloom of metal, as it leaves the furnace

6
‘The second pair has a square
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ready to be inserted in the rolls, is a ‘*square
billet,” so termed. Itisa square bar of metal,
and if of iron is at a white, welding, or cinder
heat; if of steel it is of snuch a heat as is suita-
ble for the quality of steel being rolled. Those
familiar with the art will be well acquainted
with the necessary degree of heat to be used.

When, as in practice, I employ nine pairs
of rolls in the main line I run my No. 1
pair of rolls at a speed of about thirty to thir-
ty-five revolutions a minute. I increase the
speed of each pair of rolls of my main line pro-
oressively about one-quarter in each successive
pair of rolls to take up the continuous increase
in the length of metal caused by the rolling.
The first pair of rolls of the right wing (No. 1
in the drawings) runs at about the same speed
as the last pair of rolls of the main line, No.
2 pair runs one-quarter faster than No. 1 pair,
No. 3 one-quarter faster than No. 2, and so on,
increasing to the finishing-rolls.

the same speed as the last pair of rolls ot the
main line, and the subsequent pairs of this
wing are arranged as to relative position and
speed the same as the right wing—viz., a con-
tinuous increase of speed (about one-quarter
in each successive pair) from No. 1 pair in the
drawings to the finishing-rolls.

The billet from the furnace—say of steel—
is placed in the first pair of rolls of the main
line. It then passes without further handling
through all the rolls and gunides of the main
line. The rolls of this line run at a very high
rate of speed, and the billet thus receives (in
practice) nine passes in a very short time, and
while it retains its high heat it 1s seized by an
operative as its first end comes out the last pair
of rolls of the main line, and this end 18 placed
in the first pair of rolls of the right wing—~that
is, in No. 1 pair of rolls in the drawings. It
passes through Nos. 1 and 2, and as its first
end comes out of No. 2 it 1s seized by an op-
erative and placed into No. 3 pair and goes
through No. 4 pair. An operative seizes 1t
again as 1t comes through No. 4 pair and passes
it into the finishing-rolls No. 5, after which 1t
1s reeled up a finished wire rod 1e¢1d5 for draw-
ing. As soon as the latter end of the first
billet of steel disappears between the first pair
of rolls of the main line the first end of the
second billet is inserted in said first pair of
rolls. This billet follows up the first, and 1m-
mwediately after the last end of the first billet
leaves the last roll of the main line the first
end of the second billet appears, and this is
seized by the operative stationed there and
passed Dbetween the first pair of rolls of the
left wing—uviz., No. 1 pair in the drawings.
This rod is then handled in the left wing ex-
actly as the first is handled in the right wing,
and as soon as the last end of the second bil-
let disappears between the first pair of rolls
of the main line a third billet is inserted, and
g0 on continuously. The billets, as they come
from the main line, are placed first in one wing
and then in the other alternately.

The first |
pair of rolls of the left wing I also run at about |

‘heat.

22%¢,q3¢

As the first pair of rolls of each wing runs

at the same speed (about) as the last pair of
rolls of the main line, and as the rod coming

from the last pair of rolls of the main line is
increased in length constantly by the opera-
tion of said last pair of rolls, it follows that

the first pair of each wing will tal{e up therod

slightly slower than it is being delivered to
them, which in each case will fm m a loop of
rod before each of said first pairs of eacl wing.
Thisloop will, however, in each case be takenup
by the first pau of IOHS of each wing before 1t

can have time to so cool as to materially af-
fect its subsequent rolling. These loops will
elongate with each rod until its end comes out,
of the last pair of rolls of the main line. There
w111 also be loops formed bet ween pairs of rolis

2 and 3 and between 4 and 5 of each wing;
but as the speed between each of these sets of
rolls is regularly increased to take up increased
length the loops will be short and will not
elonﬂ'ate

bome of the advantages of my present SYS-
tem are these, viz: It is well known that in
rolling a long wire rod by means of a series of
rolls there is great difficulty in so arranging
the relative speeds of the successive pairs of
rolls one with another as not to pull the rod
and destroy its fiber at some points and
buckle or tend to double it up at others. In
a series of fourteen, fifteen, or sixteen pairs
of rolls set one before another, or in front of
each other, (which number is necessary when
so arranged to gét a small-sized rod,) all hav-
ing a progressive increase of &,peed from the
first-to the last pair, this pulling or buckling

is not observable, nor is it material, since t]m |

metal is thick and strong until the md ogets to
No. 9 or No. 10 pair of rolls, where it gets
rather small and has lost a ﬁlmt deal ot its
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The quality of the metal can -then be

very easily injured, because, as mentioned

above, it is not iih great bulk and has lost its
heat to a great derrl ee.

In such a series of rolls as last-above men-
tioned the first several pairs of rolls have to
be run at a very slow speed, so that by the
progressive increase of speed to No. 15 or No.
16 pair the speed will not be so great as to pre-
clude the proper handling of the completed
rod as it comes out of the last pair of rolls.
Thus the metal materially cools off in the first
pass, so that by the time it reaches No. 3 pair
of rolls, when the billet is of iron, it has lost
its welding heat and is keenly susceptible to
injury from pulling or buckling.
however, I give the metal a number of rapid
passes through the first eight or nine pairs of
rolls of the main line, thus getting 1t broken
down to a very small size while it is ata high
heat, and then take it outin a loop, passing it
into the first pair of rolls of either wing at the
same speed at which it left the last pair of the
main line, and thence Iincrease the speed reg-
ularly to the finishing-rolls. As, after lmvmg
the main line, my rod is passing through rolls
which are not set in front of each othel n a

By my plan,
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-Ibng line, I can éa,Sily reguiate the draft of 'the tween the first pair 'of rolls, and is by them

rolls in the wings whenever I see a tendency
to pull-or buekle the rod by loosening or tight-
ening any single pair whenever I observe such
pulling or buckling. Thus I obtain full con-
trol of the draft of my rolls from No. 9 pair to

the finishing-rolis. | |
In each of the wings I have shown four pairs

of drawing-rolls and a pair of finishing-rolls.
I can, if I desire, increase these to six or eight
pairs of drawing-rolls upon each side, so as to
roll the rods smaller, or I can have two pairs

upon one side and four or six pairs upon the

other side, so as at the same time to roll the
rods in one wing to a small size and those
of the other wing to a larger or different size
simultaneously, the arrangement of the pairs

~of rolls in my wings being such that I can

20

| -25

easlly remove one or more pairs or add to their

number.
Hach one of my shafts A, B, and C is run
by a separate engine.

- As has been above remarked, it is more dit-
ficult to regulate the draft of the rolls to a
nicety when they are set in front of each other
in a long series, as in the main line, than when
they are iu detached couples of pairs, as they

~are In the wings; and it is less material to
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~ draft 1s not so essential; but when the metal
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S0 nicely adjust them there than it is in the
pairs of rolls nearer to the finishing - rolls.
There are two reasons for this: First, when
the metal is receiving its passes in the first
eight or nine pairs it is so heavy and stiff that
1t will push its way through the guides and
Into each successive. pair of rolls, and will not
be liable to buckle or bend up, and it is at so
great a heat that a little pulling will not in-
jure it much, forits malleability will be so great
as to practically preclude injury. Second, the
first eight or nine pairs of rolls are so far away
from the finishing-rolls that great care as to

gets to the end of the first series or main line
of rolls it has been rolled to so small a size as
not to be so stiff, and consequently will more
casily double up, and it bhas also become so

much cooler as to be liable to be injured in

qualiby by being pulled between the rolls.

I have so arranged my rolls that those por-
tions requiring the nicest adjustment, and
where the rod by becoming small is most liable
to injury, are each run by a separate engine—
that 18, each wing is run by a separate engine
and the main line by still another.
any accldent occurs to either wing, or if oper-
ations have for any cause to be discontinued
11 either wing, the engine running that wing

can be stopped and the iron billets then being

heated 1n the furnace can be utilized by being
run through the main line and the other wing—
that is, the wing still in operation. Otherwise
the Dbillets then being heated in the furnace
would be partially burned up and wasted by
having to remain in the furnace until the nec-
essary alterations and repairs were made to
the defective wing. . L

The billet is square when it is plaéed be- |

Now, if |

rolled into an oval, then by the next pair into
a square, then oval, and so on alternately un-
til it reaches the round-groove finishing-rolls.
During its transit from one pair of rolls to a
succeeding pair it has to be partially turned
or twisted, so that the greatest diameter across
the billet or rod will not so enter the next pair
as to be parallel to the axes of such last-named
pair, for, if this were to happen, such greater
diameter would be squeezed outside of the

groove of the rolls and between their plain sur- -
80

taces, which would “fin” the rod. To prevent
this about a one-eighth . turn or twist is given
to the square form of the rod by the guide,

while a full one-quarter twist is given to the

oval. The guides are twisted to effect this—
that is, they have a long spiral or slight twist
inside. So long as the rod is thick and heavy
it can easily push itself through these twisted
guldes; but when it gets small in diameter it
loses its stiffness, and it is liable to buckle up.
This is not so much the case with the square
form of rod as with the oval form, for the

70
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reasons that the square does not have to make -

so0 much of a twist as the oval, and also that

the square is more compact and strong than
the partially-flattened oval. I have for these
reasons 8o arranged my rolls in praectice that
the rod, each time it attains an oval form after
leaving, say, the eighth pair of rolls of the

main line, (it having by that time been rolled

to a small size,) is carried by the hand of an
operative to the next square-grooved rolls, and

95

100

1s thus properly inserted there, instead of hav-

ing to force itself through a twisted guide in

its then weak state; but Lstill allow the squares

to.force their way from pair to pair in the
slightly-twisted guide required for them.

Out of a number of billets of metal from which
1t.isintended to roll rods it will frequently hap-
pen that many will haveflaws in their ends. A

billet of metal having such a flaw, when placed
in the rolls at a welding heat, will very often
not show such a flaw until it has reached the
end of the main line or series of rolls. It will
show 1t there because, having lost its welding
heat and become cooler, the compressive ac-
tion of the rolls upon it will fracture or split

105

110

115

it and force the defective end to flare out or |

“apart in two prongs in such a manner as to
preclude its entering the narrow guide which

18 to direct it to- the next pair of rolls. It de-
velops this defeet when it is rolled down to
the size of the flaw. The consequence thenis

‘that as it abuts against the end of the guide

a buckle of the worst kind resnlts, the mill

must be stopped, and the spoiled rod removed.

120

12¢

This was.of such frequent occurrence in the -

old mill, where sixteen pairs of rolls were set

before each other in line, as to cause a very

material -and serious waste. _,
liability to waste by so arranging my rolls as
to permit the operative to seize -the first end
of the rod as it comes from the last pair of

rolls of the main series in his tongs and to

examine it, for he will have full time to do so

I obviate this

130
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before inserting it into the first pair of rolls
of either wing, and if he finds that the end of
the rod is split or defective he can shear off
the split part and then place the newly-per-
fected end into the next pair of rolls, thus sav-
ing the rod. The same opportunity occurs
whenever 1 omit the guides between the pairs
of rolls. I thus save a great deal of metal
from being wasted. _

By my invention the production of wire rods
with one furnace is much increased over that
accomplished by old methods.

" The object of my loops of wirerod formed be-
tween the last pair of rolls of the main line
and the first pair of rolls of each wing is to
increase my production. |

‘The fact of the first pair of rolls of each wing
running at about the same speed as the last
pair of the main line, coupled with the fact
that said last pair constantly elongates the
rod, insures a constantly-increasing loop of
metal so long as the rod is passing from said
last pair to the first pair of rolls of the wing.
This loop lengthens out until, in practice,
when the last end of the rod leaves the last
pair of rolls of the main line there will be a

loop of, say, one hundred and ten to one hun-

30

35

40

45

50

53

6o

dred and thirty feet of metal still not taken
up by the first pair of rolls of, say, the right
wing. Now, while the right wing 1s taking
up that remaining one hundrea and twenty
feet of rod the first end of a second rod 1mine-
diately following the latter end of the former
rod comes out of the last pair of the main line
and is immediately placed in the first pair of
rolls of the left wing. This rod elongates 1n
a loop in the same manner as the former had
done. Thus, while I am finishing the first rod
and while there are still, say, two hundred
feet of the first rod being finished in the right
wing, I am at the same time finishing the for-
ward part of the second rod in the left wing.
Two of these loops will be in front of the last
pair of the main line at the same time, one
growing longer as the rod elongates, the other
becoming shorter as it is taken up in the wing
through which it is to pass, and as soon as
the latter end of the secound rod leaves the
last pair of the main line the first end of a
third rod comes out and is placed between the
rolls of the first pair of the right wing, for
by the time the third rod arrives at that point
the first.rod will have been all taken up by the
right wing, and this alternation to the respect-
ive wings is sustained continuously. 1 am
thus enabled to be rolling and finishing hun-
dreds of feet of wire-rod in one wing while
the main line and the other wing are simi-
larly engaged upon another rod.

One great object of my having my various se-
ries of rolls operated each by a separate mo-
tor or engine is this, that often the latter end
of the loop comes out of the last pair of the
main line of vrolls, and while the rod 18 being
taken up by, say, the right wing and the first
end of such rod is in the finishing-rolls, L can

increase the speed of the motor or engine | Patent, 1s— . L

S—

which ope’rates-that wing to a much higher

'rate, so-as to run off the rod thenin that wing

very rapidly—in fact, as rapidly as is desired—
because. the .operation of such motor is such
that, no matter to what speed it is increased,
the speeds of the rolls in its series are all rela-

‘tively increased also, and the rod will pass
‘through as safely as at a lower speed. |

. As will be apparent to any skilled mechanic,
“it.is possible to run all three of my series of

rolls by one engine by having suitable shaft-
ing and. gearing, and to have such arrange-

‘ments at proper points as to throw some of

the cog-wheels into and out of gear, whereby
one or. more of my series could be stopped
while the remaining series were running or op-
erating; but I wish it to be understood that by

the term ¢ independent motors” I include such

arrangements of lines of shafting as shall be

‘thus capable of being thrown out of operation
independently of the action of the remaining

lines of shafting, whether that independent
motor be a simple detachable transmitting de-
vice or agent for conveying power or a sepa-
rate engine. |

It will be observed that, in order to drive
my rolls and to avoid friction, I have separate
housings for my rolls and their pinions.
- Tooking at the No. 1 pair of rolls of the left
series, Fig. 2 in the drawings, it will be ob-
served that the rolls are in housing H, the

pinions B F in housing G, and the driving-

wheel D is on the same shaft as pinion L,

the standard I. This cog-wheel D 1s driven
by a cog set upon the main shaft C, and, as will
be seen, drives the lower roll of pair No. 1 by
a direct shaft-connection, while power is com-
municated to the upper roll through the pin-
ion If, which gears into pinion liin a separate
housing from the rolls, and, driving the lower
roll through the intermediary of only one gear

from the main shaft, I much simplity the gear-
ing and save much friction and consequently-
power. =

- My Letters Patent of March 24, 1874, de-

‘seribe a system of rolling metal wherein the
first series of pairs of rolls are driven ata high

rate of speed, to break the metal down while
it retains its high heat, and the wire 1s then
passed into another series, which begin at a
lower rate of speed than that at which the last

pair of the preceding series is operated.

The pairs of rolls in each series are set end
to end, there being two pairs in each housing.
I therefore do not desire in this case to claim,
broadly, the system of giving a number of
rapid passes to the metal in the early stages of
the operation and then interrupting the con-
tinuons increase of speed, butsimply the means
whereby I attain it when the first series are set
in front of each other with straight guides
between them, and the succeeding series are
arranged substantially as I have described.

Having thus described my invention, what I
claim as new, and desire to secure by Letters
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1. The combination of a main line of pairs
of rolls set in front of each other, endowed
with progressively-increasing velocities from

the first to the last pair of the series, with two
‘wings or branches of several pairs of rolls,

each of said wings or branches being com-

. posed of a series of pairs of rolls endowed

IO

20

>

-stantially as deseribed and set forth.

ing loop is formed in the rod after it has re-
- ceived a number of rapid passes from the rolls

25

with progressively-increasing velocities from
the first to the last pair of each wing, and so

arranged that a rod of metal rolled in the |

main line can be finished in either wing, sub-

2. The combination of a main line of pairs
of rolls set in front of each other, connected
by ‘guides, as described, endowed with pro-
gressively-increasing velocities from the first
to the last pair of the series, with a wing,
wings, or supplemental series of pairs of rolls,
the speed of the first pair of the wing or sec-
ond series being so modified as not to take up
the metal so fastasitis being delivered from the
last pair of the first series, whereby an elongat-

which are set in front of each other in the

3. The combination, with a main line or se-
ries of pairs of rolls set in front of each other,
connected by guides, as described, of two
wings composed of two supplemental series
of pairs of rolis, the whole three series being
each operated by a separate shaft, substan-
tially as deseribed.

4. The combination of a main line composed
of a series of pairs of rolls set in front of each
other, connected by guides, as described, and
endowed with progressively-increasing veloci-
ties from the first to the last pair of the series,
with a supplemental series of pairs of rolls,
the latter series being so arranged with respect 40
to speed that a loop in the metal being rolled
will be formed between two or more of said
pairs of rolls in the last-named series and be-
tween said last-named series and the first se-.
ries, substantially as desecribed.

HENRY B. COMER.

30

35

Wi.tnesses : - 8
~ GEORGE L. BUCKLEY, -
- JOHN C. NOONAN.

first series, substantially as described. ol
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