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Lo all wihvenm 1€ mar concern: -

Be it known that I, Percy E. DoNNER, a
resident of Columbus, in the county of Bar-
tholomew and State of Indiana, have invent-

5 ed anew and useful Improvement in Appara-
tus for Rolling Sheet and Tin Plate; and I do

hereby declare the following to be a full, clear,
and exact description thereof.

My mvention relates to apparatus for roll-

10 Ing sheet metal; and itis designed to provide
improved apparatus whereby ordinary sheet-
bars are reduced at a continuous operation to
such a gage that they can afterward with one
heating and at one operation be reduced to

15 such highter gages as are used for tin-plating
and similar purposes. |

In the roling of sheet metal it has been
proposed to use a continuous mill having a
plurality of pairs of two-high rolls arranged

20 1n tandem, through which the plate-bar passes
In succession and is gradually and progress-
1vely reduced in thickness. Metal sheets,
however, when run singly through rolls can-
not be advantageously reduced beyond a cer-

25 tain gage and not sufficiently thin for most.

commercial uses, this being due to the fact
that after the plate has been reduced a cer-

tain amount sufficient pressure cannot be ex-
erted by the ordinary adjusting mechanism |

30 of the rolls to further reduce the same. Con-
sequently 1t has always been the custom to
match up two or more partially - reduced

- plates—that is, place one upon the other—
and then pass the pile through reducing-rolls.

35 In this way the rolls develop sufficient pres-
sure to further reduce the plates. This
matching of the plates has also been pro-
posed with reference to continuous reducing-
mills, 1t being the custom to provide a gap

40 or space between two contiguous pairs of
rolls of the continuous mill or, more strictly
speaking, to have two continuous mills with
a gap or space between the same, in which

gap or space 1s placed mechanism pro_vided_

45 with stops for matching up two or more
‘plates. Allapparatus of this kind heretofore
proposed has necessitated the placing of the
second continuous train in the same line with

the first train and has also necessitated man-

5o ually-operated mechanism for matching the
edges of the plates. There are numerous ob-

jections to the old arrangement, one being
the manual work necessary for edging up the
sheets, which to some extent delays the en-
55 trance of the matched-up sheets into the sec-
ond reducing-train, thus giving the sheets an

embodying my invention.

opportumty to unduly cool. Another objec-
tion is that the placing of the second train in
line with the first train necessarily makes an
exceedingly long train, so that it cannot be
placed on many mill-floors or ground sites.
Another objection is that the matcher being
located between two trains located in line
with each other is not easily accessible for re-
pairs, only the two side edges thereof being
exposed. The construction of the matcher,
moreover, 1s quite complicated.

The object of my invention is to provide
apparatus of the general character above de-

scribed and in which the objections named

are avolded. |
To this end the invention consists, gener-

ally stated, in placing the second reducing-

train at the side of the first reducing-train
and preterably parallel therewith and in pro-
viding a matching device located at the ends

‘of the two trainsand which is so arranged that

1t will receive the plates from the first train
and deliver the same to the other train rear
end foremost and with the side edges and
rear end edges accurately matched. Prefer-
ably this matching device will be inclined in
two directions from the horizontal, one incli-
nation being downwardly and sidewise with
reference to the line of travel of the plates
and the other being downwardly and to the
rearward from the direction in which they
were recelved. By this arrangement the
sheets as they emerge from the first reducing-
train will of their own weight and by gravity
shide downwardly sidewise into line with the
second reducing-train and against a suitable
stop or stops to match up their side edges
and will then slide rearwardly with reference
to the direction in which they emerge from
the first reducing-train against retractable
stops which will match up the rear end edges
thereof. In this condition they will be ready
for entering the second reducing-train rear
end foremost, and this result will be accom-
plished without any manual manipulation
other than to withdraw the retractable stops,
so that no delay will occur in the sheets at
once entering the second reducing-train.

The mmvention also consists in details of
construction and arrangement hereinafter
described and claimed.

In the accompanying drawings, Figure 1 is
a diagrammatic plan view of a rolling plant
g, 2 15 a dia-
egrammatic side elevation of the same. Fig.
3 1s a plan view, on an enlarged scale, of the
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matcher. Fig. 4 is a section on the line 4 4,
Fig. 3 and I‘lO' 5 is a section on the line 5 5
Fig.

111 the drawings, 1 1ep1 esents a heating-
furnace having chambers 2 2,3,and 4,1n which
the plate- bars are heated. This furnace may
be of any known type, heated in any suitable
way, and having any desired arrangement
tor charging the plates into and drawing the
plates out of the same.
be provided with as many chambers as are
necessary, or, if preferred, a number of sepa-

rate furnaces may be employed In this
furnace the plate-bars are brought to the
proper rolling heat and are then Teduced in
the &ppamtus to be described.

My rolling-mill comprises two continuous
tandem trains 5 and 6, each of which may be
made up of as many pairs of two-high rolls as
is necessary. I have shown the first train
made up of five pairs of two-high rolls ar-
ranged 1in tandem and number od 7,8, 9, 10,
and 11, respectively; but I may vary ‘this
number without departing from my inven-
tion. Placed in front of each pair is a feed-
table or conveyer 12, which may be of any
suitable type, those shown consisting of a se-
ries of sprocket-chains passing at their ends
over sprocket-wheels. The sprocket-wheels
at one end of the chains are mounted upon a
shait 13, driven by suitable beveled gears 14
from a counter-shaft 15, extending aloncr the
side of the train. In this manner the ehains
will be positively driven to feed the bar m
succession through the several pairs of rolls.
The second train is shown at a lower level

than the first train and as consisting of three

sets of two-high rolls, (numbered 16 17, and
18, respectwely ) but the number thereof
may be varied as desired. Between these
sets of rolls likewise are placed feed-tables 12,
of the same character as Just described in
connection with the first train and driven n
the same way. From the last set of rolls ot

the second train a conveyer 19 carries the

sheets to a doubler 20, which may be of any
known form of appar atus for this purpose
and by means of which the sheets are dou-
bled. They are then conveyed to a reheat-
ing-furnace, wherein they are again raised to
the desired temperature and
through further reducing or finishing rolls.
They will be doubled and reheated and re-
rolled as many times as necessary to bring
them to the desired gage. As the appar atus

~for performing the later steps of the opera-

60

tion 18 not new with me, 1t 1s neither shown
nor described.

The two tandem trains 5 and 6 are placed
side by side, as shown in Fig. 1, and prefer-
ably pare allel with each other, as shown in
sald figure.
occupy a very small amount of floor area or
ground-space. The mechanism for mateh-

This furnace will

“then passed

As a result the two trains will

803,567

' these two trains and will be so arranged as to

receive the plates from the last set of rolls of

the first reducing-train and to deliver the

same to the first set of rolls of the second
train. This matching device may be of any
suitable or desirable constr uction,that shown
in the drawings being so arranﬂed that the
sheets will by oravity slide from the first
train into position to enter the second train,
said matcher having a double inclination
downwardly, one inclination being sidewise
with reference to the direction of travel of
the plates and the other being to the rear-
ward with reference to the direction in which
the plates are received from the first reduc-
ing - train. This arrangement, however, is
lar, oely illustrative, as different ar mn%ments
of the matching device are possible formatch-
ing up the side edges and rear end edges of
the sheets and dehvormcr the same from the
first reducing-train to the second reducing-
train and entermn' the same rear end fore-
most into said second tr aln.

As shown 1n the drawings, the matcher is
supported upon a suitable frame and has a
top surface 21 formed of plates or bars slop-

70

75

80

QO

ing downwardly sidewise h om the rolls 11 of

the first train to the rolls 16 of the second
train. The upper surface of the matcher
has a twist therein, so that the upper end—
that 1is, the portlon in line with the first re-
ducmﬂ' train-—is practica
front to rear, while the other side portion—
namely, that in line with the second reduc-
ing-train—is lower on the edge contiguous
to the rolls than it is on the opposn;e edo'e
This matcher will be provided at 1ts forward
edge with a suitable stop 22 to prevent the
plates from being shot over the matcher, this
stop serving to arrest the forward travel of
the plates as they emerge from the first re-
ducing-train and to D"lllde sald forward end
as the plates shde sidewise down into line
with the second reducing-train. On its lower
side edge the matcher is also provided with a
suitable stop 23 for limiting the sidewise
movement of the plates and matching the
side edges thereof and also serving as a gage
for properly positioning the pJates for enter-
ing mto the second reducing-train. Prefer-
ably this stop will be adjustable, so that 1ts
position may be varied to prnperly culde into
the rolls plates of different widths.

At 1ts rear edge the matcher 1s provided
with a stop 24 and at 1ts lower rear end with
suitable retractable stops against which the
rear end edges of the plates will contact and
be matched. These retractable stops are
shown as fingers 25, mounted on a suitable
rock-shaft 26, actuated by a lever 27 and
normally held elevated by a counterweight-
ed arm 28 on sald shaft. In order to insure
the plates passing one on top of the other as
they slide sidewise down the matcher, the de-

g up the sheets will be placed at the ends of | livery side of said matcher—that s, the por-
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In any event the
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1s slightly depressed, so that the plate or

‘plates resting thereon are a little below the

surface of the main portion of the matcher,

this depressed portion being indicated by the

shoulder 29. 1t is also desirable that the de-

livery edge at the stops 25 be horizontal, so
as to be mn line with the bite of the second re-
The opposite side may also be
made horizontal; but this is not necessary.
plates by gravity shde
against the side stop 23 and then backwardly

with reference to the direction in which they
were received against the retractable stops 25

and having both their side and rear end edges
matched up.

from the last set of rolls 11 of the first reduc-

ing-train they pass over a supporting-plate
30 into the bite of a pair of feed-rollers 31,
which act to feed them into the matching de-

vice, the stop 22 serving to limit the forward
movement of the plates. The plates then

shide by gravity sidewise down the matcher

imto position for entering the second reduc-
ing-train. At the entrance of the second

train is placed another pair of feed-rollers 32,
which feed the plates into said train over a

suitable stationary table or plate 33. Both

the feed-rollers 31 and 32 will be positively
Oy any sultable mechanism, such as

driven

by sprocket-chains from the contiguous roll-
shafts.

The operation of the apparatus is as fol-
lows: The plate-bars are raised in the furnace

1 to the desired temperature and are then fed
to or placed upoen the feed-table 12 in front of

the first pair of rolls of the first reducing-
train. They pass singly and in succession
through the several sets of rolls of the first
reducing-train, being carried from one set to

the other by the feed-tables described. As

the plates emerge from the last set of rolls of

the first reducing-train they pass over the ta-
ble 30 and through the feed-rollers 31, which

serve to feed the same forward onto the

matcher, their forward travel being stopped
by the ledge or stop 22. They then slide by

gravity sidewise down the matcher until the

edges thereof strike the side stop 23. After
one plate has come to rest in this position the
next succeeding plate will slide down side-
wise 1In the same manner and on top of the
hrst plate, with its edge also bearing against
sald side stop. If desired, a third and even a

fourth plate will slide down in the same way
and on top of the preceding plates.

The
twist m the matcher-floor is such that the
rear ends of the plates—that is, the ones last
emerging from the first reducing-train—drop
down farther than the front ends thereof, and
as a consequence when the plates come to

rest against the side stops 23 they will have a
~downward slope toward the second reducing-

train and willslide by gravity against the stop-
fingers 25. In this position the plates will be

tion in line with the second reducing-train— |

As the bars or plates emerge

IO
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-superimposed one upon the other with their

rear ends accurately matched and their side
edges also matched and positioned by thestop
23 for immediate entryinto the second reduc-
ing-train. The operator will then manipulate
the lever 27 to depress the stop-fingers 25,
and as the sheets in this position are inclined
they slide backward slightly and into the bite
of the feed-rollers 32, by which they are fed
mto the second reducing-train. To facili-
tate this movement, the feed-rollers 32 are
grooved, as shown in Fig. 3, and the ends of
the stop-fingers 25 lie in these grooves, so
that the ends of the plates while being held
by said stop-fingers are almost in touch with
the faces of the rollers. As a consequence
when the fingers are depressed only a very
slight sliding movement is necessary in order
to bring the plates into the bite of the rollers.
As soon as the lever 27 is released, the coun-
terweight 28 will at once return the stop-fin-
gers 25 to their elevated position, so as to
hold m place the next succeeding plates until
such time as they also are to be admitted to
the second reducing-txain. The piled sheets
pass through the second reducing-train con-
tinuously and in succession and will then be

fed to the doubler 20, which may be either in
lime with the second reducing-train or out of

line therewith. Here they are doubled and
will then be manipulated in the same manner
as has heretofore been the practice—that is,
reheated and rerolled and redoubled as often

a8 1s necessary to reduce the same to the de-

sired gage. When the sheets emerge from
the second reducing-train, they will be from
sixteen to twenty-six gage, depending upon

‘the thickness and character of the sheet-bar

used. In this condition they are suitable for
certain purposes, and therefore need not be
doubled and reheated and rerolled. TFor tin-
plate and many other purposes, however,
the gage will often have to be furtherreduced,
and consequently such sheets will have to be
doubled, reheated, and rerolled.

The advantages of my rolling apparatus
result from the very small amount of floor
or ground space occupied thereby and also
from the practically automatic action there-
of. Since the two trains are placed side by
side, the necessary length of the mill-floor is
very much reduced and adapts this arrange-
ment to mill-floors and ground sites of com-
paratively restricted area. IFurthermore,

no manual operation is necessary from the

time the bars enter the first set of reducing-
lls until they leave the last set of reducing-
rolls, except that is necessary to depress the
stop-lingers 25. In all other particulars the
operation 1s entirely automatic. The plates
are accurately matched both at their side
edges and at the ends which are to enter the
second set of reducing- rolls,’and in being
matched they are placed in position for im-
mediate entryinto the second reducing-train.
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In this way no delay occurs during matching,
and the sheets will lose practwally no heat
during this operation.

Tt will be understood that many modifica-
tions in the arrangement shown may- be
made. For instance, the two trains instead
of being placed par allel with each other may
be placed at a slight angular relation; but in
all cases the second train will be at the side
of the first train, so that the plates in passing
through the same will travel in substantially
the opposme direction from their travel
through the first train. Many varieties of
matehers may also be employed, the essen-
tial being a device which WIH move the plates
sidewise to transfer them from the first re-
ducing-train into line with the second re-
ducing-train and will then move the same
slwhtly rearward against suitable stops for
matchmﬂ' up their rear ends. If desired,
the matcher may be substantially horizontal
from side to side and the plates moved side-
wise thereon by means substantially such as
shown and described in my application, Se-
rial No. 224 453, filed concurrently herewith.
In such case the two mills 5 and 6 may be at
substantially the same level. 1 may even
use a lifting-matcher somewhat similar to
that described and claimed in my applica-
tion, Serial No. 224,455, filed concurrently
herewith.

What I claim 1s—

1. In apparatus for rolling sheet metal, the
combination of two sets of reducing- rolls ar-
ranged side by side and so as to feed in OPPO-
site dir ections, and a matching device located
at the exit side of the first set and entrance
side of the second set and arranged to receive
the plates from the first set, move the same
sidewise into line with the second set and de-
liver thesamerear end foremost to said second
set, salid matcher being provided with suit-
able stop mechanism and having that por-
tion thereof in line with the second set of rolls
inclined toward the rear.

2. In apparatus for rolling sheet metal, the

combination of two sets of reducing-rolls ar-
ranged side by side and so as to feed 1n oppo-
site directions, and a mateching device located
at the exit side of the first set and entrance

- side of the second set and arranged to receive

55

the plates from the first set, move the same
sidewise against a stop in line with the second
set and then deliver the same to said second
set rear end foremost, said matcher being
provided with suitable stops for squaring up
the rear ends of the plates and having that

803,567

portion thereof in line with the second set of
rolls inclined toward the rear.

3. In apparatus for rolling sheet metal, the
combination of two sets of reducing-rolls ar-
ranged side by side and so as to feed the
plates 1n opposite directions, and a matching
device extending from the exit side of the first
set to the entrance side of the second set and
having a double downward inclination from
the horizontal, whereby the plates are moved
sidewise with reference to the direction in
which they are received and are moved back-
ward with reference to said direction, said
matcher being provided with suitable stop
mechanism.

4. In apparatus for rolling sheet metal, the
combination of two sets of reducing-rolls ar-
ranged side by side and so as to feed the
plates 1n opposite directions, and a matching
device located on the exit side of the first set
and entrance side of the second set and hav-
g a double downward inclination from the
horizontal, said matcher being provided with
side and end stops adjacent to the second set
of rolls, whereby the plates will slide sidewise
from the first set of reducing-rollsinto line with
the second set of reducmcr—rolls with their
edges against the side stop, and then shde
endwise toward said second set of reducing-
rollswith theirend edges against the end stop.

5. In apparatus for rolling sheet metal, the
combination of two sets of reducing-rolls ar-
ranged side by side and so as to feed the plates
n 0pp081te directions and being located at dif-
ferent levels, and a matching “device located
at the exit side of the first set and entranceside
of the second set and having a double down-
ward inclination with its hlo*her end In prox-
imity to the rolls at the hwher level and 1ts
lower end 1n proximity to the rolls at the
lower level, said matcher having a side stop

in position to act as a guide for directing the

plates 1to the second set of reducing- “rolls
and also having retractable stops in front of
said second set of reducing-rolls, and means
for retracting said last stops Whereby the
plates will slide downwardly against the side
stop and 1n position for entermg the second
set of rolls and will then move endwise against
the retractable stops for squaring up ) their
rear end edges. _

In testlmony whereof I the said PrrcY K.

DoNNER, have hereunto set my hand.
PERCY E. DONNER.

Witnesses:
~ RoserT C. TOTTEN,
(v. C. RAYMOND.
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