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To atll whom it may concern:

Be it known that I, CHRIS N. SMITH, resid-
ing at KElgin, in the county of Kane and State
of'lllinois, have invented anew and Improved
Metal-Plate-Bending Machine, of which the

following is a specification.

1Thig invention has for its purpose to pro-
vide a machine for bending metal plates—
sauch as, for example, stereotype, zine, cop-
per, letter, or cut plates for rotary printing-
presses—and 1t seeks to provide a. machine of
this character numbering among its charac-
teristic features simplicity of construction,
stability, effectiveness in use, and including
the noless desirable quality of bending plates
quickly and uniformly and without the least
danger of injury to their faces.

1'hig invention also comprehends a novel
and simple means for quickly detaching and
connecting the plates to the bending mech-

- anism and also for adjusting the pressure and
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softening the plates to render them suffi-
ciently pliable to obtain the results desired.

Lhig invention also has for its purpose to
provide an initiatory heating means, where-
by the plate is thoroughly heated before it is
subjected to the bending action to render it

the more pliable and admit of a more uniform

bending thereof with a minimum danger of
attecting their faces or rendering them irregu-
lar in any shape. -
In its subordinate features this invention
comprises certain novel details of construc-
tion and peculiar combination of parts, such
as will be first desceribed in detail and then
be specifically pointed out in the appended
claims, reference being had to
nying drawings, in which—
Figure 11is a perspective view of a machine
constructed in accordance with my invention.
Kig. 2 1s a vertical longitudinal section of the
same. Kig. 518 a detail view of the face of

a part of the combined bending and heating

roll and the plate-holder device. TFig. 4 is a
transverse section on the line 4 4 of Fig. 2.
Fig. 5 is a detail view illustrating the core-
lation of the heating-roll and the holder de-
vice and a portion of the frame. .
In its general features my invention em-
bodies a suitable stand or frame, on which is
mounted a pair of rolls, one of which is ro-

the accompa-

i

| tated by direct drive-power, while the other

isrotated by frictional contact, the latter be-
ing also adjustable in relation to its opposing
roll, whereby to regulate the pressure on the
plates to be bent. One or both of the rolls
are made hollow or provided with an annular
internal steam or heat space, whereby the
outer face of the rolls can be kept hot, heating

the electrotype or other metal plate held there-
-0n 10 render them suffi

ciently pliable to the
more readily and uniformly bend, one of such

rolls, preferably the lower or directly-driven

one, having conveniently-arranged means for.

detachably securing the plates thereto, which
can be readily adjusted without requiringany
special manipulation of the- rolls or drive
means and the construction of the support-
ing-frame. Inthe practical useof metal-plate-
bending means of this character comprising
substantially a pair of rolls, one or both of

~which are heated, it has been found that the

results have not been entirely satisfactory, for
the reason that unless the plates are suffi-
clently heated and rendered pliable to a cer-
tain degree as they pass between the rolls the
bending operation is not entirely uniform or
of such character as to produce a plate having
uniform curvature and its front or print face
left in a condition to make such imprints as
is required. = To overcome this objectionable
feature, I have provided in connection with
the combined bending and heating rolls a
supplemental support in the nature of a
steam-chest, which is arranged in advance of
the bending-rolls and which forms a support
upon which to lay the plate preparatory to
clamping it to the carrier-roll and which also
serves to heat such plate te render it suffi-
ciently pliable to aceurately and quickly bend
as 1t 18 passed between the bending and heat-
ing rolls.
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Referring tothe accompanyingdrawings,in

which like numerals indicate like parts in all
the figures and in which is shown a preferred
construction of mechanism embodying my
improvements, 1 indicates a bed-frame hav-
ing suitable supporting-legs 2 and at one end

| a-lateral extension 3, the purpose of which

will presently appear. Upon the bed-frame

95
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is mounted a subframe comprising the oppos-

| ing ends 5 5, the upper portionsof which pro-
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ject at an angle of approximately thirty de-
grees from the lower or body portion 5, as
clearly shown in Ifig. 2.

G indicates what I term the ‘“main” or
“bending ” roll or eylinder,which is made hol-
low, as shown, or with an annularly-disposed
heat-space (not shown) and has hollow trun-
nions 6* 6*, which communicate with the in-
terior heat-space of such roll, said trunnions
being journaled in bearings 7¢, fixedly held
on ‘nhe lower or body 1)01"[1011 5 of the end sup-
ports, whereby the roll can be held to turn in
a fixed position.

7 111d10atesap1esse1 roll WhICh'lS journaled
1n bearings 7%, held in the slideway 5¢in the
upper dia-gmml extension 5* and adjusted
either by direct adjusting means, (illustrated

in Fig. 1,) consisting of a feed-serew having |

a. gear cut to mesh with a worm-gear §* on
the hand-operated drive-shaft S", or stuch de-
vice may be of the nature of spring-presser
followers, as shown in Iig. 2, which consist
of stout springs 9, held in the slideway 5¢, and
the hand-regulated tension devices 10, it be-

Ing obvious that any means for adjusting the -

upperroller may be provided, and such means
may have yielding or unyielding bearings, as
may be desired.

When the spring devices are used, the up-
per roll serves constantly as a combined guide
and presser roil; but when the adjusting
means shown in Ifig. 11s used such roll serves
moreinthenatnre of a fixedly-held guide-roll.

As will be clearly seenin Ifig. 2, the upper
roll 7 18 held to oppose the lower roll not di-
rectly from its center, but diagonally and to
the rear thereof. The purpose of so arrang-

ing the upper roll is to admit of the employ—

'ment of a horizontally-disposed steam-chest

20, the 1nner edge 21 of which projects over
the front face of the lower roll, its upper face
being in the same plane as the upper edge of
the said lower roll and in such close relation
thereto that the plate will readily slip off the
steam-chest or horizontal support when the
plate 1s drawn forward after it has been
clamped to the aforesaid lower roll.

By providing a heated supporting member
1n advance of the lower roll it ismanifest that
the plate can be readily pushed forward to en-
gage the elamp devices, presently referred to,
and 1ts free end be supported whereby to take
off any undue lateral or pull strain on the
clamp devices, it being obvious that as the
lower roll is rotated forward the forward por-
tion of the plate will be bent as the rear or
front end is drawn forward in a horizontal
plane and out of engagement with the said
roll, thereby posmvely relieving the clamp
fvom back-pull strain, which ]]Zl]ﬂ‘ht cause the
plate to become detached from the clamp in
part or in whole and become uneven and
irregularly bent.

Theclampdevicesarerelativelysoarran rred
1n relation to the lower or heating roll of the
frame that the same can be qmckly and con-
veniently removed and apphed

For this |

622,982

purpose the lower or directly driven roll has
side bearings 12, in which is held a rocker-
clamp 13, the front end of which terminates
in a clamping lip or flange 13*, while the rear
edge has a longitudinally-extending wedge-
flange 14, dovetailed in cross-section, to re-
ceive a correspondingly-shaped wedge-key
15, as clearly shown in Iig. 5, by reference
to which it will be observed that when the
lower roll is turned to bring the clamp 13 in
line with the cut-away portion 5 of the end
members of the frame 5 the wedge-key can be

{ quickly and conveniently drawn out endwise.

The main roll 6 is driven by suitable gear—
as, for example, a large worm-gear 16, held
to mesh with the horizontal worm-shaft 17,
journaled on the bearing 18 on one of theend
frames 5, and a journal-post on the lateral
extension 3 of the bed-frame, one end of the
shaft having a drive-pulley 17

One of the hollow trunmons G" of the roll
6 connects with the steam-pipe 19, while the
other trunnion has a valve-offtake 20"

In connection with the combined horizon-
tal support and steam-chest 18 used a verti-
cally-reciprocating presser-follower 21', which
serves to hold the plate flatly down agmnsh
the steam-chest as it receives its initiatory
heat to prevent buckling or warping and also
to form a suitable detent or guide for hold-
1ing the rear end of the plate in a proper hori-
zontal longitudinal alinement as it is beéing
drawn forward by the carrier or lower roll
face. The presser-follower 21’ has a S(,rew
shank 217, operating in the bridge-piece 2
on the Stl‘add]e-fra,me 23, one leg of Whlch 18

t journaled ina bearing p01*1;1011 24 of the steam-

chest or horizontal snpport while the other
has an angle member adapted to engage with
a lock-nut 26 which when loosened WIH admit
of the brid ge-f rame, together with the presser-
follower, being swung toone side, such opera-
tion being necessary to admit of the plate be-
ing laid upon the steam-chest or horizontal

support.

I am aware that it is not new to bend metal
plates by pressing them between rollers and
heating one or both of such rollers as the
plate is being bent. ThisIdonotelaim. My
invention differentiates from such form of
heating and bending mechanism, first, in pro-
wdmﬂ' a means for heatmﬂ' the plates hefore
they are entered between the rolls; second,

for holding such plates from buckling 01"

warping
heating
free end of the plate to relieve the clamp-from
pull or twist strain; fourth, in providing a
peculiarly-arranged clamping mechanism for
engaging and holding the plate and relieving
such clamping means from undue lateral or
pull strain, and, fifth, in the general relation
of the several parts, whereby the advanta-
geous results specified are attained.

In operation the presser devices over the
steam-chest are swung to one side and the
plate on such chest and the presser devices

as they just receive an initiatory
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; third, in providinga support for the
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being then turned back and adjusted to hold |

the plate securely down against the steam-
chest. Affer the plate has been sufficiently
heated the presser-plate is slightly released

and the end of the plate pushed forward and |

made fast by means of the clamping devices
to the lowermost or carrier roll, which as it
is rotated forward serves to pull the plate
between the presser-roll 7, the end of such
plate being held from either dropping down
or flying upward by reason of itsengagement
with the top of the steam-chest and the fol-
lower 21’. o .

It will be noted that nospecial adjustment
or detachment of any of the parts of the ma-
chine is necessary other than the adjustment
of the wedge-key and the throwing back and
forward of theinitial presser devices, it being
also clear that as the plate is rendered pliable
before it engages the hot roll, which roll is
slowly turned, such plate will be easily bent
with uniformity and without danger of dis-
torting or otherwise mutilating its face.

While I have described that the steam-sup-
port on which the plateislaid is in the nature
of a steam-chest and that the lower roll be
heated by steam, it is obvious that, if desired,
the lower roll, as also the fronts or support,
may be heated by electrical or other means.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, Is— |

1. The combination with the combined heat-
ing and bending rolls, the lowermost one of
such rolls having clamp devices for gripping
the front edge of the plate; of a support held
in advance of such rolls and means for keep-
ing such support hot; and vertically and lat-

erally adjustable presser devices for holding |

the plate down on the said supports, sub-
stantially as shown and for the purposes de-
scribed.

2. The combination with the combined heat-
ing and bending rolls, of the supplemental
combined heating and supporting member
arranged in advance of the bending and heat-
ing a follower and guide-frame therefor, said
frame being pivotally connected to the sup-
plemental heating support to swing laterally
thereover, substantially as shown and for the
purposes described.

8. Ina plate-bending machine as deseribed,
in combination; with the frame and the lower
roll journaled therein with its peripheral edge
projected beyond the front edge of its end
bearings; of the clamping means consisting
of ears fixedly secured to the opposite edges
of the lower roll; a rocker-clamp journaled
in such ears, having a grip or clamp-lip at one
edge and having its opposite edge provided

‘with an undercut wedge-groove, and a wedge-

key endwise movable in such groove, as speci-
fied. .

4. In a machine as deseribed; a combined
presserand bending roll, having plate-clamp-
ing means, said means consisting of a rocker-
clamp journaled transversely on the periph-
eral face of such roll, said clamp having a
gripping-lip at one edge, and an undercut
wedge - groove on its opposite edge, and a
wedge-key endwise movable in such groove,
as specified.

CHRIS N. SMITII.

Witnesses:
EYVIN M. SCHEFLOW,
AMUNDS ROVELSTAD.
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