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- UNITED STATES PATENT OFFICE.

PERCY E. DONNER, OF PITTSBURG, PENNSYLVANIA.

APPARATUS FOR ROLLING SHEET AND TIN PLATE.

No. 803,568.

Specification of Letters Patent.

Patented Nov. 7, 1905,

Application ﬁled‘ March 17,1905, Serial No. 260,629,

To all whom it may concermn:
Be it known that I, Percy E. DoNNER, a

resident of Pittsburg, in the county of Alle-

gheny and State of Pennsylvania, have in-
vented a new and useful Improvement in Ap-
paratus for Rolling Sheet and Tin Plate: and
I do hereby declarethe following to be a full,
clear, and exact deseription thereof.

My invention relates to apparatus for roll-
ing sheet metal; and it is designed to provide
1mproved 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
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such lighter gages as are used for tin-plating
and similar purposes. |

In the rolling of sheet metal it has been pro-
posed to use a continuous mill having a plu-
rality of pairs of two-high rolls ‘arranged.in

tandem through which the plate-bar passes in

succession and 1s gradually and progressively
reduced in thickness. Metal sheets, how-

ever, when run singly through rolls cannot.

be reduced beyond a certain gage and not
suiliciently thin for commercial uses, this be-
ing due to the fact that after the plate has
been reduced a certain amount sufficient pres-
sure cannot be exerted by the ordinary ad-
justing mechanism of the rolls to further re-
duce the same.
been the custom to mateh up two or more
partially -reduced plates—that is, place one
upon the other—and then pass the pile through
reducing-rolls. In this way the rolls develop
suflicient pressureto further reduce the plates.
This matehing of the plates has also been
proposed with reference to continuous reduc-
ing-mills, 1t being the custom to provide a
gap or space between two contiguous pairs of
rolls of the continuous mill or, more. strictly
speaking, to have two continnous mills with
a gap or space between the same, in which gap
or space 1s placed mechanism provided with
stops for matching up two or more plates.
All apparatus of this kind proposed prior to

- my Inventions has necessitated the placing of
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the second reducing-train at a lower level
than the first reducing-train. This arrange-
ment s objectionable, as many mill-floors and
ground-sites are such that the second train

cannot advantageously be placed at a lower
level than the first reducing-train.

The object of my invention is to provide
apparatus of the general character above de-
scribed and in which the objection named is

| :zwc)idt::c].T

Consequently it has always

l
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To this end the invention consists, gener-
ally stated, in placing the second reducing-
train at the same or a higher level than the
first reducing-train, thus adapting the double
train to mill-floors or ground-sites having ob-
structions in the way of placing the second
train lower than the first train, and in pro-
viding a matching device between the two
trains which is arranged so as to receive the
plates from the first train and deliver the
pack 1nto the second train on a level with or
higher than the rolls from which the plates

‘were received by the matcher.

Lhe invention also consists in details of
construction and arrangement hereinafter de-
scribed and claimed.

In the accompanying drawings, Fioure 1

1s a diagrammatic plan view of a rolling-mill

plant embodying my invention. , Fig. 2 is a
diagrammatic side elevation of the same.

Fig. 3 is a plan view, on an enlarged scale, of

the matcher. TFig. 4 isaside elevation of the

same, and Fig. 5 is an end elevation of the
same.,

In the drawings, 1 represents a heating-fur-
nace having chambers 2, 3, and 4, in which
the plate-bars are heated. This furnace may
be of any known type, heated in any suitable
way, and having any desired arrangement for
charging the plates into and drawing them
out of the same. This furnace will be pro-
vided with as many chambers as are neces-
sary, or, if fpreferred, a number of separate

furnaces may be employed. In this furnace

the plate-bars are brought to the proper roll-
ing heat and are then reduced in the apparatus
to be described.

My rolling-mill comprises two continuous
tandem trains 5 and 6, each of which may be
made up of asmany pairs of two-hich rollsas is
necessary. 1 have shown the first train made
up of five pairs of two-high rolls arranged in
tandem and numbered 7, 8, 9, 10, and 11, re-
spectively; but I may vary this number with-
out departing-from my invention. 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 series of sprocket-chains
passing at their ends over sprocket-wheels.
The sprocket-wheels at one end of the chains
are mounted upon a shaft 18, driven by suit-
able beveled gears 14 from a counter-shaft 15,
extending along the side of the train.  In
this manner the chains will be positively
driven to feed the bar in succession through

the several pairs of rolls. The second train is -
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shown as conslisting of three sets of two-high
rolls, numbered 16, 17, and 18, respectively;
but the number thereof may be varied as de-
sired. 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 in the same way. FKrom the last
set of rolls of the second train a conveyer 19
carries the sheets to a doubler 20, which may
be of any well-known form of apparatus for
this purpose and by means of which the sheets
are doubled. They are then conveyed to a
reheating - furnace, wherein they are again
raised to the desired temperature and then
passed through further reducing or finishing
rolls. They will be doubled and reheated and
rerolled as many times as necessary to bring
them to the desired gage. As the apparatus
for performing the later steps of the opera-
tion is not new with me 1t is neither shown
nor described. -

In the drawings the tandem trains 5 and 6
are shown in line with each other and with
the second traln at the same elevation as the
first train and the matcher 21 located between
said trains. Thisarrangement, however, isnot
absolutely essential, as the trains 5 and 6 may
be placed parallel with each other, but out of
line, and the matcher arranged not only to
match up the plates but to move them side-
wise into line with the second train, as shown
and described in my application filed Septem-
ber 14, 1904, Serial No. 224,458, or the two
trains 5 and 6 may be arranged at an angle
with reference to each other and the matcher
mounted so as to have an oscillatory move-
ment,asshown and described in my application
filed September 14, 1904, Serial No. 224,454.
In all arrangements, furthermore, the second
train may be either at the same level with the
first train or at a higher level. With the
latter arrangement 1t is necessary that the
matcher have aslightly greater vertical move-
ment than when the second train is arranged
on the same level with the first train; but in
all other particulars the arrangement can be
the same.

The matchinge device 21 may be of any suit-
able or desirable form, that shown in the draw-
ings comprising bars or plates placed in front
of the rolls 11, as shownin Kig. 4, in order that
the platesemerging from the last set of rolls of
the first reducing-train can be fed by the rolls
onto the matcher and one upon the other. At
the forward end of the matcher is a retractable
stop or stops 22, which will arrest the forward
travel of the plates and match up the forward
ends thereof. The stops 22 are shown as fin-
oers mounted on a rock-shaft 23 and are nor-
mally held elevated or in the path of the
plates by means of a counterweighted arm 24.
The rock-shaft 23 may be actuated to depress
the fingers 22 by any suitable means, such as
the lever 25. Itisalsodesirable to have means

803,568

This also may be of various forms-—such, for
instance, as the means shown for this purpose
in the patent to C. W. Bray, No. 718,974,
January 27, 1908. Inthe drawingsthis means
is shown as a stop 26, mounted on one side of
the matcher and preferably being adjustable,
so that it may serve also as a guide or gage
for directing the sheets into the second set of
reducing-rolls.. Inconjunction with this side
stop suitable means will be provided for mov-
ingo the plates sidewise into contact therewith,
thereby matching up the side edges. This
means is shown as a bar 27, connected tq le-
vers 28, which are connected by a link 29 to
an actuating-lever 31. A counterweight may
be used for returning the bar 27 to its normal
position. The stop-fingers 22 serve to mateh
up the front end of the plates, while the bar
27 and side stop 26 serve to match up the side
edoes of the plates, and the stop 26 also serves
as a guide or gage to position the sheets for
entering the second set of reducing - rolls.

When the plates emerge from the last set of .

rolls 11 of the first reducing-train, they pass
over a suitable stationary plate 33 into the
bite of a pair of feed-rollers 34, which feed
said plates into the matching device. At the
entrance of the second train is placed another
pair of feed-rollers 35, which will feed the
piled plates into the second train over a suit-
able stationary plate or table 36. DBoth sets
of feed-rollers 34 and 35 will be positively
driven by any suitable mechanism, such as by
sprocket-chains from the contiguous roll-
shafts. _

In order to deliver the matched plates at the
same or a higher level than that in which they
were received, it is necessary that the matcher
have a vertical movement. This may be ac-
complished in many ways—such, for instance,
as by moving the matcher bodily vertically,
as by mounting it on the upper end of the
piston-rod of a suitable power -cylinder,
whereby the matcher can be raised after re-
ceiving a pair of plates from the first recuc-
ing-rolls to such a height that the delivery
end of the matcher will be on a level with the
receiving-pass of the second reducing-train.
Preferably, however, the matcher will be
mounted so that its rear end alone will be verti-
cally movable and is so shown in the drawings.
The matcher-frame 37 is mounted on horizon-
tal pivots 88, located, preferably, near the de-
livery end of said matcher. The receiving
end has connected thereto the piston-rod of a
power-cylinder 40, arranged vertically below
the matcher and preferably pivoted so that it
can swing and accommodate itself to the chang-
ing angle of the matcher. The stroke of this
power-cylinder will be sufficient to elevate the
rear end of the matcher to such a height that
the plates will slide by gravity against the re-
tractable stops 22, and thus have their front
ends matched up, and when said stops are re-

65 for matching up the side edges of the plates. | tracted will slide into the second reducing-
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train. Preferably the pivot of the table will
be placed as far forward as possmle so that
when the rear end of the matcher is elevated
the front end thereof Wlll be also slwhtly ele-
vated.

The operation of the apparatus 1s as fol-
lows: The plate-bars are raised in the fur-
nace 1 to the desired temperature and are
then fed to or placed upon the feed-table 12

in front of the first pair of rolls of the first
reducing train.

cession through the several sets of rolls of
the first reducmﬁ-tram being carried from
one set of rolls to the Dther by the feed-ta-
bles described. When the sheets emerge

from the last set of rolls of the first train,

they pass over the table 33 and through the
rollers 34, which feed the same forward onto
the matcher. The rolls 34 will feed the one
plate onto the other, and as soon as the de-
sired number of plates have been fed onto
the matcher the attendant will move the le-
ver 31 and through the bar 27 push the
sheets sidewise on the matcher against the
side stop 26, thus mat:hing up the smle edges
thereof. He will then admlt pressure to the
power-cylinder 40, thus raising the rear end
of the matcher a,nd bringing the saine to an
inclined position. The plates will then slide
by gravity until their forward ends strike the
stop-tingers 22, thus having their front ends
matched. The attendant will then operate the
lever 25 and depress the stop-fingers 22, and
the matched plates will slide by G"ramty into
the bite of the feed-rollers 35, which will

feed the same into the second reducm(r train.
The matcher will then be lowered to its origi-

nal position to receive another pile of plates
The stop-fingers 22 will have been automat-
ically returned to normal position by the
counterweight 24, and the pushing-bar 27
likewise will ha,ve been returned to its nor-
mal position. In this position another pile

of plates will be received in the matcher, one

upon the other, and will have their side edﬁ‘es

matched up, and the matcher will then a,ﬁ'am

be ralsed to cause the plates to slide against
the end stops and have their forward ends
matched. when said stops will be retracted
and the plates delivered to the second set of
reducing-rolls. The piled sheets will pass

throucvh the second reducing - train and will

They pass singly and insuc-

3

then be taken to the doubler 20, where they
will be doubled and then mampulated in the

manner which is the ordinary practice—that

1s, rebeated, rerolled, and redoubled as often
as 1S necessary to leduce the same to the de-
sired gage. When the sheets emerge from
the m111 theV will be about from sixteen to
twentv-sm gage, depending upon the thick-
ness and character of sheet-bar used. In this
condition they will be sufficiently thin for
many commercial purposes, and therefore
need not be doubled and reheated and re-
rolled. TFor tin-plate, however, and many
other purposes the gage will often have to be
further reduced, and conc;equentl v sald sheets
will be doubled, reheated, and rerolled.

My apparatus has the &dvant&we of adapt-
Ing a continuous automatic rolhnﬂ‘ process for
sheet metal to mill floors or sites in which the
second continuous reducing - train must be

placed at the same or a hwher level than the
first reducmg—tram

What 1 claim 15—

1. In apparatus for rolling sheet metal, the
combination of two sets of reducmo rolls
matching device located between said sets of
rolls, a stop at the delivery end of said
matcher and power mechanism for raising
the rear end of sald matcher and bringing the
latter into position to deliver to the second
set of reducing-rolls.

2. In apparatus for rolling sheet metal, the
combination of two sets of reducmo'—ro]ls
matching device located between said sets of
rolls and pivoted adjacent to its delivery end,
a retractable stop at the delivery end of Q,aud
matcher, and power mechanism for raising
the rear end of the matcher.

3. In apparatus for rolling sheet metal, the
combination of two sets of reducmﬂ'—rolls a
matching device located between S‘Ele sets ot
rolls and pivoted forward of its delivery end,
suitable stop mechanism in said matcher, and
power mechanism for raising the receiving
end of said matcher.

In testimony Whereof I, the said Prrcy E.
DoNNER, have hereunto set my hand.

PERCY E. DONNER.

Witnesses:
RoBErT C. ToTTEN,
(. C. RaymonD.
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