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UNITED STATES

PAaTENT OFFICE.

THOMAS V. ALLIS, OF BRIDGEPORT, CONNECTICUT.

METHOD OF CONTINUOUS SHEET-METAL ROLLING.

SPECIFICATION forming part of Letters Patent No. 669,376, dated March 5, 1901.
Application filed June 13,1899, Serial No. 720,341, (No model.)

7o all whom it may concerr: .

Be it known thatI, THOMAS V. ALLIS, a citi-
zen of the United States, and a resident of
Bridgeport, in the county of Fairfield and
State of Connecticut, have invented a certain
new and useful Improved Method of Contin-

uous Sheet-Metal Rolling, of which the fol-

lowing is a specification.

My invention is an improved method of and
apparatus for continuous sheet-metal rolling.
Heretofore in reducing metal to a proper de-
oree of thinness for tin-plate and kindred
sheets the practice has been to reduce bars
of about three-eighths of an inchin thickness

asthin as isadvantageous in a numberof roll-

ings by two operatives on a two-high mill,
one operative on either side of the rolls. 'The
first operative (the roller) enters the red-hot
bars between the rollsand the other operative
(the catcher) on the opposite side catches the
bars with tongs and rapidly passes them back
over the top roll to the first operative orroller.

 When the desired reduction has thus been
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accomplished, two of these rolled plates are
paired or matched-—. e., one placed on top
of the other. This pair is then heated and
together rolled down in the same manner,
after which they are doubled by folding, thus
making a pack of four leaves or layers, and
again heated and rolled in the samne way, then
finally doubled again to eightleaves and rolled
as before to a finish. *

From the foregoing description of the pres-
ent practice of hot-rolling metal sheets to thin
oaces, especially iron and steel, it will read-
ily be seen that the results are only obtained
at the expenditure of much severe and expen-
sive manual labor and fuel for the several
heatings. Whilethere isnothing newornovel
in the well-known art of continuousrolling, I
seek to establish the fact that I have invent-
ed a new and useful improvement in the
means and method whereby much of the labor

‘and fuel required by the old and existing proc-

ess of sheet-metal rolling are saved and better
and more uniform results attained.

In my improved method the metal passing
direct from one pair of rolls to other pairs of
rollsin a series of reductions without the aid
of operatives materially reduces the cost of

labor, and as there is but one heating required |

in my process there is a large saving in fuel;
besides, the quality of the product is much
better as it gages more uniformly, for the rea-
son that each consecutive pair of rolls in the
train performs but a fractional portion of the
work, and, therefore, retain much better and
more uniform faces or surfaces than in the
present method, where all of the reductions
are made on one or two pairs of rolls, which
rolls are brought nearer together by screws

at each pass of the metal between them.

Instead of starting with a bar of metal about

three-eighths of an inch thick and reducing
by numerous heatings, doublings, and roll-

ings I start with strips or plates about one-
sixteenth of an inch thick, which are cheaply
rolled in the ordinary process of strip or skelp
roliing. From these plates or strips I form a
pack aggregating aboutone-halfinchin thick-
ness. Itisimpracticable toreduce long packs
to thin gages in a number of consecutive
passes. The packs are therefore of necessity
short and in some instances not as long as
they are broad, and in such condition it would
not be possible to gnide them in a straight
line through the rolls; hence my improve-
ment in the arrangement and construction
of my packs gives suffi
proper guiding, which, in connection with my

improved chain - apron guide, working be-

tween each pair of rolls, makes continuous
pack-metal rolling possible. |

To enable others to understand my inven-
tion, reference is had to the accompanying
drawings, in which— j

Figure 1 represents a side elevation of a

parent stem or guiding-strip carrying two

packs of metal strips or plates riveted there-
to, traveling-chain-apron guides, two of which
are shown broken, driving mechanism for
said aprons, broken view of the standards
forsupporting the shafts of said driving mech-

anism, and an end elevation of two sets of

reduction-rolls, the frames and other mech-
anism for the same being omitted. Fig. 218
an upper plan view looking in the direction
of arrow a of Fig. 1. Fig. 3 is a side eleva-

tion of a parent stem or guiding-strip carry-

ing at each end a pack of metal strips se-
cured thereto before the first reduction. Figs.
4, 5, 6, 7, 8, and 9 show the various stages of

cient length for the
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reduction that the parent stem or guiding-
strip passes through with its load, also an end
elevation of the several reduction-rolls and
their relative position to the packs of metal
strips. Fig. 10 is a broken side elevation of
a parent stem or guiding-strip with the
packs of metal strips attached thereto, show-
ing the outer strip continued around so as to
envelop the forward ends of the said strips.
Fig. 11 is an upper plan view of the device
shown at Fig. 10. Fig. 12 is a side elevation
of a pack of thin metal strips attached to a
parent stem or guniding-strip shown broken.

The forward ends of such strips are stepped

off, so to enable them to enter the bhite of the
rolls located adjacent thereto. Fig. 13 is a
side elevation of a long parent stem or guid-
ing-strip adapted to ecarry more than two
packs of metal strips.

The construction and operation are as fol-
lows:

1 represents the parent stem or guniding-

strip which is a strip of metal about the
thickness of one of the initial strips or plates
in the pack before reduction.

2 and 3 are packs composed of three metal
strips or plates 45, 6 7, and 8 9, each pack
secured together and to the parent stem or
gulding-strip by means of the rivets 10, near
the forward end of such strips or plates. This

feature will not only keep the plates together

and to the parent stem or guiding-strip, but
also in alinement with such stem.
In Fig. 3 is shown, as before mentioned,

F

the parent stem or guiding-strip 1, carrying |

the two packs 2 and 3, before any reduction
is made thereon. These packsare located at
the ends of said stem or guiding-strip and
are of the same cross-dimension. The first
reduction takes place between the rolls 11 and
12, thenece through the rolls 13 and 14, and so
on consecutively through the reduction-rolls
15 and 16, 17 and 18, 19 and 20, 21 and 22, 23
and 24, 25 and 26, 27 and 28, 29 and 30, 31
and 32, and 33 and 34. 1t will be understood
thatthese several pairsofrolls arearranged in
the same plane, so that as soon as the parent
stem or guiding-strip, with its load, as shown
at Fi1g. 3, has reached the position shown at
Fig. 4 another stem, with its load, will have
reached the position just vacated, and so on

throughont the whole series of reduection-
rolls, one parent stem, with its load,following

close on the heels of the preceding one. It

‘will be observed that only one pair of rolls

are engaged with one pack on each parent
stem or guiding - strip at the same time.
When, therefore, the pack 2 is in the bite

of the reduction-rolls 13 and 14, 17 and 18,

&c., the pack 3 has cleared itself from the
rear pair of rolls. In other words, the spac-

ing or distance between each pair of rolls and

the packs attached tothe parentstem or guid-
ing-strip are such that no two packs on one
parent stem or guiding-strip are operated
upon by the rolls at one and the same time,

669,376

rolls necessary where the metal in reduction
is in the bite of two or more pairs of rolls at
the same time.

Tosupporttheseveral parent stems or guid-
ing-strips, with their respective loads, while
passing from one pair of reductioun-rolls to
another, as well as when one or the other of
the several packs are under the propelling in-

fluence of the reduction-rolls or out of such

influence, the traveling aprons 35, Figs. 1
and 2, are employed. As there are a multi-
plicity or several sets of these aprons, such
parts of thelr construction as are alike will
be designated by the same figures of refer-
ence. These aprons each consist of a wide
endless sprocket-chain running around the
sprocket-wheels 36 and 37, mounted upon the
shafts 39 and 40, which shafts are journaled
in the standard-boxes 41, 42, 43, and 44. On
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the ends of the shafts 39 are mounted the

bevel-gears 45, adapted to register with the
bevel-gears 46, mounted upon the horizontal
driving-shaft 47, journaled in the standards
or otherlike supports48. This driving-shaft

| serves the whole series of individual travel-

ing aprons and actuates them through the
medium of itsseveral bevel-gears registering
with the bevel-gears carried by the short
transverse shafts 39, as before mentioned, so

e

95

that all of the several traveling aprons will |

move in unison.

The means for guiding the several parent
stems or guiding-strips, with their locads, con-
stitute a part of the apron construaction. The
outerrow ot links on each side of the sprocket-
chain which constitutes the apron are pro-
vided with the extensions 49, rising vertically

from such outerlinks and integral therewith.

These extensions are high enough to form a
guide for the loaded stems or guiding-strips,
80 that they are not only started true, but are
kept so throughout the continuoas rollings

‘whether any of the packs are between the
rolls or not. |

o0representsidlersprocket-wheelsto which
the weights 51 are attached to keep the aprons

| taut.

It will be observed that the p&rént stem or

guiding-strip 1, between the packs 2 and 3

attached to such stem, is quite thin as com-
pared with such packs. This arrangement
while it gives the necessary length for guid-
ing would not be practicable excepting as op-
erated in combination with my improved
traveling-chain-apron guide moving between
the rolls at a lineal speed greater than the
circumferential speed of such rolls, which
produces a tension by the tendency to draw
the pack resting upon it faster than the rolls
deliver. This pull keeps the parent stem
or guilding-strip from bending or buckling or
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doubling uponitself between the packs, while

the extensions 49 of the outer links of the
chain, as before mentioned, will guide the
parent stem orguiding-strip, with its attached
packs, straight from and into each consecu-

which obviates that nicety of adjustment of | tive pair of rolls.
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As will.be observed, that portion of the |

parent stem or gniding-strip between the two
packs is not affected by the reduction-rolls,
while that portion overlaid by the two packs
is rolled down or reduced with such overly-
ing strips or plates and will therefore form
part of the finished prodact. The central
portion of such stem or guiding-strip being
of the same thickness as the strips before re-
duction will be cut out in the trimming proc-
ess to form a plate or strip for a pack on a
new parent stem or guiding-strip. It will
thus be seen that all of the parent Stem or

guiding-strip is utilized except what must

necessarily be wasted in trimming.

In Figs. 10 and 11 is shown a method for
oiving additional security to the metal packs.
It is possible where great reduction takes
place that the beveled ends of the rivets may
become obliterated, so that the plates will be-
come separated. 'To prevent this the outer
plates 52 and 53 of the packs are made long
enough at least to envelop the forward end
of the pack. This will not only keep each
pack intact should the rivets give way, but
it will protect the forward end of such pack
against the tendency to open. In this ar-
rangement it will be observed that the rivet
passes through all of the plates and parent
stem or guiding-strip, as shown in the other
Views. |

Where a heavy reduction is necessary with
only one pass through the reduction-rolls, 1t
is absolutely necessary that the end of the

pack be stepped off or shingled, as shown at

Fig. 12. Otherwise it would be impossible
for the pack to enter into the bite of the
rolls 53 and 54, which rolls are only separated
by a distance representing the thickness ot
the collective finished product of the several
individual strips or plates, including the pa-
rent stem or guiding-strip. This feature is
applicable to all packs whether such packs
are attached to a parent stem or not.

In Fig. 13 is shown a long parent stem or
ouiding-strip carrying more than two packs
of metal plates. With this arrangement 1t

would be .necessary to vary the speed of the

reduction-rolls and traveling aprons in pro-
ortion to the elongation of such metal packs.
While I show guides for the parent stem or

guiding -strip connected with and forming

part of the traveling chain apron, it will be
understood thatstationaryguidesarranged on
each side of the pack would answer the same
purpose, and therefore I hold myselt at lib-
erty to employ either method.

When employing the method of protecting
the end of a pack by folding over or carry-
ing a strip around so as to envelop such end,
I do not wish to be confined in its use to a
parent stem or guiding-strip, as it could be
used without such stem. Neither is it neces-
sary to continue this folded-over strip to the

full length of the pack on the upper side.

A
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While I show the parent stem or guiding-
strip carrying two or more packs of metal
plates, it will of course readily be seen that
such guiding-strip may have only one of such
packs, it being understood that the sole ob-
ject of this parent stem is simply to act as a
cnide in keeping the short plates attached
thereto in proper alinement with the rolls.
Without this feature it would be impractica-
ble to carry short plates through a series of
rolls.

Having thus deseribed my invention, what -

I claim as new, and desire to secure by Letters
Patent, 18—

1. The herein-describedimprovementin the
method of reducing metal strips or plates in
packs, which consists in temporarily attach-
ing one or more packs on a guiding-strip and
in alinement therewith, which strip is longer
than any one of said packs, the whole adapted
to pass through a series of reduction-rolls, for
the purpose set forth.

2. The herein-deseribed improvementinthe
method of reducing metal strips or plates in
packs, which consists in temporarily attach-
ing two or more packs at intervals on a guid-
ing-strip longer than all of such packs com-
bined and in alinement therewith, the length
of sueh unoccupied portions of said guiding-
strip being sufficiently long so that when the
reduction of said packs and guiding-strip, im-
mediately under such packs, is completed,
sach unoccupied portions of said guniding-strip
will form layers for other packs to be similarly
reduced, for the purpose set forth. -

3. The herein-described improvementinthe
method of reducing metal strips or plates in
packs, which consists in temporarily attach-
ing one or more packs at intervals on a guid-
ing-strip and in alinement therewith, the first
layer of each pack being long enough to en-
velop and protect the end of the pack adapted
to enter the bite of the rolls, for the purpose
sef forth. “ | R |

4. The herein-described improvementin the
method of reducing metal strips or plates in
packs, which consists in temporarily attach-
ing one or more packs at intervals on a guid-
ing-strip, which strip is longer than any one
of said packsand in alinement therewith, said
ouiding-strip containing said packs adapted
to be passed through a series of sets of rolls so
that, each set of rolls will contribute toward
the reduction of said packs and also the guid-
ing-strip underlying such packs,means where-
by said guiding-strip and its load are support-

‘ed and guided into and away from the several

sets of rolls, for the purpose set forth.

Signed at Bridgeport, in the county of Fair-

field and State of Connecticut, this 12th day
of June, A. D. 1899. R
THOMAS V. ALLIS.
Witnesses:

SIG. DORMITZER,

'F. A. FAIRCHILD.
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