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UNITED STATES

PAaTENT OFFICE.

- WM. W. CUMBERLAND, OF NEWARK, NEW JERSLEY.

IMPROVEMENTS IN MACHINES FOR BENDING IVIETAVL.

Specification forming part of Letters Patent No. 12,053, dated December 12, 1854,

To all whom it may concermn:

Be it known that I, Wirriam W. CUMBER-
LAND, of Newark, in the county of Essex and
State of New Jersey, have invented certain
new and useful Improvements in Machinery
for Bending Metal and other Material, and
producing forms therein by pressure; andIdo
hereby declare that the following is a full,
clear, and exact description of the same, ref-
erence being had to the accompanying draw-
ings, forming part of this specification.

This invention has for itsobject the bending

-of the edges of sheet metal into various forms;
butitisalsoapplicable tothe production ofsuch
forms as are capable of being produced by up-
setting, stamping, or other operations per-
formed by pressure. S '

It consists in a certain arrangement of bend-
ing or forming dies for producing the desired
forms, of holding apparatus for holding the
articles to be operated upon, and of apparatus
for causing the articles to be presented prop-
erly to the dies, and in certain mechanism for
giving the necessary movements to the said
parts, whereby the process of bending or oth-
erwise giving form to metal is facilitated and
expedited and performed with a great saving
of labor. '

The accompanying drawings represent a
machine for bending scrolls on the edges of the
slats of a certain description of rolling-iron

shutters, for forming the hinges or joints of-

the same. This machine fully illustrates my
invention in every particular, as the only
changes necessary to be made for bending or
shaping metal requiring a different form will
consist of mere modifications in the form and
arrangement of the dies, and in some instances
a slight change in the relative movements of
some of the working parts.

Figure 1 isa front elevation of the machine.
Tig. 2 is a back elevation. Fig. 3 is a plan,
Irig. 4 is a right-hand end view. Fig. 5 is a
transverse vertical section taken in the line
« y, shown in Fig. 1, looking in the direction
indicated by the arrow pointing to said line.
Fig. 6 is a right-hand elevation showing the
machine ina different positionto Fig. 4.” Fig.
7 is a transverse vertical section taken in the
sanie plane as I'ig. 5, but showing the machine
in a different position to that fignure. Tig. §

is a diagram illustrative of the movements of

what I term the ‘‘die-roll,”” which carries the -
bending-dies, as would be seen at the right-
hand end of the machine. Fig. 8% is another
diagram, illustrative of the manner in which
the die-roll is held while the dies are in oper-
ation. Fig. 9 is a back view of part of the
““die-roll,”’ and its collar corresponding with
Fig. 8. Tig. 10isa transverse section of what
I term the ‘“‘backhold.”” TFig. 11 is a right-
hand side view of the catch movement, which
attaches what I term the ‘‘downhold”’ to the
‘“die-piece’” when it is necessary to raise the
former. Fig. 12 is a front view of the above
catch movement. Tig. 13 is a transverse sec-
tion of the preparatory dies. TFigs. 14 and 15
are left-hand end views of the die-roll,
showing the mechanism which I sometimes -
employ for holding the die-roll in place while
the bending-dies are in operation. Fig. 16
represents a transverse section of a finished
slat which has becn bent by the machine.

-Fig. 17 is an inverted plan of part of the face

of the downhold and that part of the die-
piece in front of the die-roll. Figs. 8 to 16,
inclusive, are drawn by a scale of four times -
the size of Figs. 1 to 7, inclusive, for the pur-
pose of showing the parts more clearly.

Similar letters of reference indicate corre-:
sponding parts in the several figures. ‘

A is astrong bed of cast-iron having aplane
top surface, and being firmly bolted to stand-
ards HH, to form a framing to support allthe
working parts of the machine.

B is what I term the ‘‘downhold,”” which
consists of a strong casting which is straight
longitudinally and has ‘its transverse section
of angular form, as shown in Fig. 5. It is
hinged by strong hinge or knuckle joints B’
B’ to the upper parts of the end standards, H
H, which are extended above the bed for the
purpose. Its back part, B has a plane face at
the bottom, which extends the whole length
of the bed A and is capable of fitting down
flat upon a piece of sheet metal placed upon
the plane surface of the top of the bed, which
is horizontal longitudinally and nearly hori-
zontal transversely. The face of the down-
hold B ocecupies a position just so far in rear
of the pivots b b of the joints B” B’ that a
weight or downward force applied in rear of
the pivots, or forceapplied in a backward di-

‘rection above the pivots, would cause it to
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bite or jam upon the piece of metal aforesaid,
as will be hereinafter more fully explained.

To. the upper part of the back of the down-
hold the die-piece C is hinged by hinge or
knuckle joints ¢’ €. The die-piece consists
of astrong straight casting of nearly the same
length as the bed, and hag bolted to it at cach
end an arm, U, on which is a journal, U,
which is connected by a connecting-rod, V,
with a crank, V', at one end of the main shaft
N,which works in bearings n n on the back
parts of the standards. In the front part of
the die-piece there is a recess or seat which
extends along its whole length parallel with
the pivots ¢ ¢ of the hinges ¢ ¢, and is of the
form of about two-thirdsof a eylinder of suit-
able size to contain the die-roll I, which con-
tains the dies, so that it will hold the said
die-roll and allow it toturn freely to a suitable
extent and always leave about one-third of
its periphery exposed. This recess must be
at such distance from the line of the axis of
the pivots ¢ ¢ that the axis of the die-roll will
vibrate in an arc which would strike the bed
A a little below the top surface. The bend-
ing of the slat or plate is performed by the
vibratory movement on the center ¢ ¢ which
is given to the die-piece C by the cranks and
connecting-rods before referred to. This vi-
brating movement brings the dies into opera-
tion on and causes them to bend a portion of
the slat or plate which overhangs the back of
the bed, whileanother portion of the slat or
plate is” held firmly between the downhold
and the bed. The slat shown requires to be
submitted to the operation of two dies be-
sides the preparatory dies, which will be
hereinafter explained, to make either of the
two scrolls or bends represented on opposite
edges, and in order to effect this it is neces-
sary that the die-piece make two vibrations
while the slat is upon the bed, and that the
die-roll E, which contains both the dies, be
turned on its axis between the successive oper-
ations of the two dies, in order to bring first
one dieand then the other into operation.

The die-roll I consists of a steel eylinder fit-
ted truly to the recess or seat in the front of
the die-piece, and is of a length greater than
the die-piece, so asto protrude from each end
thereof. It is held up in its seat in the die-
piece, to prevent too great wear on the front
edges of the latter, by bearing-pieces ¢, which
are bolted to the die-piece C, as shown inFig.
5. The protruding ends of the die-piece are
each furnished with a collar, X/, (shown in
Figs. 2, 8,and 9,) which is fitted and secured
firmly to it to prevent the withdrawal of the
die-roll endwise from the die-piece.

The bending-dies consist of recesses ¢ ¢*,0f
a proper transverse sectional form, extending
along the whole length of the die-roll. The

die ¢/, which comes first into operation, is much
deeper than the die ¢*,which finishes the bend,
and both have concave bottoms, but the shal-
low die ¢ is wider at the bottom than the deep

die ¢. Lvery revolution of the main shaft
N and crank V/ V' transmits motion to the
die-piece, and causes the axis of the die-roll
to deseribe an arc from the center ¢. During
one revolution the die-piece receives a motion
back and forth in the said are to the full ex-
tent allowed by the crank, as is shown in Fig.
7, and does not transmit any motion to the
downhold, which remains in the meantime
held down on the bed by the weight of the die-
piece; but during the succeeding revolution
the die-piece is caused to raise the downbold
by means of two strong catches, W W, which
are hung on pins W/ W', one at each end of
the downhold. These catches have hooks at
their ends of such form that if they are not
raised by some means they will catch the arms
U U of the die-piece, as shown in Fig. 6, by
the time the latter has moved about half-way
backward, and thus connect the downhold
with the die-piece in such a manner that the
latter cannot move farther without the former,
and hence the center of motion is changed
from the line forming the axis of the pivots b
b, and the remainder of the backward move-
ment allowed to the die-piece by the cranks
is more of an upward movement, while the
downhold receives such a movement as to
raise its face from the bed. Every second
backward movement of the die-piece raises
the downhold, and this always after the op-
eration of the finishing-die ¢ in order to al-
low of the discharge of one’slat from and the
placing of another slat upon the bed. When
the die-piece moves forward, after having
raised the downhold, the latter descends upon
the bed, but being nearly balanced does not
press with any considerable force upon the slat
until the bending commences. The catches
YW W are each raised up, in order that they
may not catch the arms U U during the
first backward movement of the die-piece, by
means of one of two lifter-wheels, Z %, which
are capable of revolving freely on studs z z,
which are secured to the bed near its two
ends, and stand parallel with the axes of b b
and ¢ ¢. These wheels are represented with
four teeth or lifters, but may have any other
number; and they are each secured to a ratchet-
wheel, 7/, the number of whose teeth must be
equal to twicethe number of thelifters. livery
time the die-piece moves forward the ratchet-
wheels are turned one tooth by means of elick-
pieces ¢’ #/, attached one to each arm U; but .
they are held stationary during the backward
movement by means of spring-pawlst,attached
to the framing of the machine, as shown in
Fig.11. Tach movementof the ratchets only

‘turns the lifter-wheels half a’'tooth, and hence

one movement leaves the lifter-wheel with the
top of one of its lifters under the catch and
the cateh -raised, as shown in red outline in
Fig. 11, and the succeeding movement leaves
it with the back of the next lifter under the
cateh, and the catch depressed, as shown in
black outline in the same figure. In the two
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positions described the catches are alternatel y
left at the termination of the forward move-
ments of the die-piece, being left in the former

position after the operation of ¢, the first of

the two dies in the die-roll, and in the latter
position after the operation of ¢, the finishing-
die. When the catches are in the former po-
sition, the arms U U escape them during their
backward movement, and the downhold is
not moved; but when they are in the latter
position the arms catch them and raise the
downhold. L.

The contrivance ewmployed for turning the
die-roll E on its axis to change the position of
the dies ¢ ¢® and bring the one and the other
into the operative position consists of the two
catches X X/, shown in Figs. 4, 6, 7, and 8,
which are pivoted to the bed near one end,
and two studs, YY’, which are attached to the
end of the die-roll. The two catches are placed
one above the other, the lower oné, X, hav-
ing for its pivot one of the studs # 2, which
serve as the axes of the lifter-wheels, and the
~upper one, X/, being attached to the bed by a
pin, %, which is parallel with 2. These catches
stand out in a backward direction from
the bed, and are hooked at their ends to catch
hold of the studs Y Y’, and below their piv-
ots z 2* they have tail-pieces y 3/, which are
caused by the weight of the catches when their
hooks are free to bear against one of the stand-
ards, and thus hold up thehooks to the proper
height. The studs are secured firmly to the
end of the die-roll K, or to the collar E, which
is secured firmly to, and may be considered
part, of the die-roll E, and thus occupy posi-
tions almost diametrically opposite each other.
The die-roll is only allowed to turn far enough

to change the positions of the dies to bring”

either one into its operative position, its mo-
tion being controlled by a projecting piece,
17, which is secured to the collar, and which
is arrested at the desired point either by the
stop 18, which consists of a bolt screwed into
the end of the die-pieceso as toleave only the
head outside, or else by the stop 19, which con-
sists of an angular-formed piece of metal bolted
on the top of the arm U, according to which
direction the roll is moving. The stop 18 is
shown in Tigs. 6 and 8, and the stop 19is
shown in dotted outlines in both of those fig-
ures. In the latter figure the dotted line U,
upon which the stop is placed, represents the
top of the arm U.

The operation of turning the die-roll on its
axis to change the position of the diesisillus-
trated in Fig. 8. Inthis figurethe roll is rep-
resented in black ountline, and indicated by E¥
in the position it occupies after the operation
of either die, the positions of the two dies
after the operation of the first die, €, being
shown in red outline, and their positions after
the die ¢* has finished the bend shown in black
dotted outline. The studs Y Y’ are repre-
sented in red outlines to correspond with the
former position of the dies, and in black out-

W

line. to correspond with the latter position.
Suppose the dies and studs to bein the former
position and the backward movement of the
die-piece to take place, the die-roll moves
in an arc described from ¢ with the dies sta-
tionary in relation to its axis until it arrives
at the position represented in red dotted out-
lines, and indicated by E¥, when the stud Y/,
being in proper position,iscaught by the hook
of the catch X and its further movement in
the arc is arrested. The continued motion of
the die-roll in the are beforementioned, after
the stud Y’ has been caught by the hook, will
bring it to the position represented in red lines,
and indicated by E*, having caused it to turn
onits axis far enough to bring the finishing-die
¢’ into such a position that on its return it will
finish the bend already partly formed by the
die ¢. After returning and finishing the bend,
the die-piece carries back the die-roll, and
during this backward movement the die-roll
describes a curvilineal angle, formed of two
ares described, one from ¢ and the other from
b, as hereinbefore explained, and when it ar-
rives at the position represented in black dot- |
ted outline and indicated by E* the stud Y
is caught by the hook of the catch X, The
continued movement of the die-piece after the
stud Y has been caught by the eatch X will
carry the die-roll to the position represented
in black outline and indicated by E* and the
catch X will be moved to the position repre-
gsented in red outline. The dies are now in
such a position that on their return the die ¢’
will perform its operation on anewslat, which
would have been placed on the bed since the
last backward movement commenced.

The studs are represented in Fig. 8 in the
different positions in outlines corresponding
with the outlinesof thedie-roll. Thearrange-
ment of the studs and catehes issuch thateach
cateh leaves the studs in such a position that
the stud which is operated upon by the other
cateh will be eaughtat the propertime. When
the die ¢ is in its operative position, thepro-
jecting piece 17 i3 in contact with the stop 19,
as shown in red outline in Fig. 8, and when
the die ¢* is in its operative position the said
piece 17 is in contact with the stop 18, as
shown in black dotted outlines in the same
figure. The dies are so arranged in the roll
that the operation of either die inbending the
slat will tend toturn thedie-roll in sucl,away
as to force the piece 17 against that stop with
which it is contact, and thus keep the die-roll
and die stationary in the die-piece. This ar-
rangement of theé dies is illustrated in Fig. 8%,
where the die-roll isrepresented in transverse
section in the position it occupies at the ter-
mination of the operation of each die. The
two dies are represented in the operative po-
sition, the die ¢ in red and the die ¢* in
black outline. The slat is also partly repre-

sénted in colors to correspond with the dies— -
viz., in red outline as having been submit-
ted to the operation of the first die, ¢, and
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in black outline as having the scroll finished
by the die ¢. The stops are represented in
black, and the piece 17 is represented in red
and black, corresponding with the positions
of the dies represented in the same colors.
The arc described by the axis of the die-roll is
represented inred color and continued through
the dies to show the direction of the motion of
the dies. The mouths of the two dies arrive at
the same position; but the bottom of the die
¢ is entirely above the arc described by the
axisof the roll, while the said arc passes nearly
through the center of the bottom of ¢>. That
point in the scroll where the greatest resist-
ance is offered to the bending operation of each.
die is below the center of the bottom of the
die, and is indicated bys. It will be seenthat
the point s in the seroll which is partially
formed by the die ¢ is above the are, and
therefore the greatest resistance is offered,
when this die is in operation, above the line
of motion of the axis of the die-roll, and tends
to cause the die-roll to turn in the direction of
the red arrow and force the piece 17 against
the stop 19; but the point s in the scroll which
is finished is below the are, and therefore the
greatest resistance is below the line of motion
of the axis and tends to cause the die-roll to
turn in the direction of the black arrow and
force the piece 17 against the stop 18.

On that part of the top surface of the bed
infrontof the part B’ of the downholdisplaced
what I term the ‘‘backhold,’’ whose prineipal
part consists of along flat metal plate, D, which
rests partly upon the top face of the bed A,
and partly upon a number of pieces, ¢ «, which
project forward from the front inclined part,
A’, of the bed, and whose upper surfaces form
portions of the same plane as the top surface’
of thebed. The plate D is of nearly the whole
length of the top surface of the bed. The
plate D is of such width as will give it a good
bearing thereon.  "Thisplate has another plate,
D, of the same thickness, hinged to it at its
back edge by hinges d’ ¢’ in such a way as to
be capable of being thrown back above it, as
represented in red ontline in Fig. 10, or thrown
down in front of it to lay on the bed, as shown
inthesamefigureinbold black outline. When
in the latter position, the plate D"is kept down
on the bed by buttons d d, pivoted to the plate
D, and represented in dotted lines in Fig. 3.
The plate D is attached to two springs, which
consist each of a stiffiron bar, K, (seeFig. 1 and
also dotted outlines in Fig. 3,) which has one
end bent nearly at a right angle, and bolted by
two bolts passing through slots to one side of
one of the projections e a, with a stout piece of
india-rubber, k, between it and thesaid piece .
The plate is attached near the extremity of
the bar K, which constitutes a spring of great
strength and of greater durability than a steel
spring, and serves to hold it in a given posi-
tion, but allows it to move from such position
when necessary and returns it to the said po-
sition when opposite influences cease. If is

=

1%

confined to the bed by means of a number of
metal cap-pieces, { {, which are bolted to an
equal number of plates, L I, which are bolted
to the top of the projections ¢ a on the bed.
These plates L L. are of a thickness a very
little greater than the plate D, so as to allow
the latter to slide freely unier the cap-pieces
{1, but not to allow it to move vertically; and
their front parts are bent downward at right
angles to the top parts to enable them to be
adjusted backward or forward by screws 7/
serewing into the front of the projections « a.
The back ends of the plates L L all range. in
line to form stops for the plate D to abut
against when necessary. The back stop-plates,
D IV, are intended to regulate the position of
the slat by placing the said slat or piece with
its front edge against the back edge of either
of the said plates—that is to say, against the
plate D when the plate D’ is turned up, and
against the plate D’ when it is down upon the
bed. The slat or other article is placed onthe
bed when the downhold is raised, and at that
time the plate D is in the position in which it
is held by the springs I{ K, as shown in black
dotted lines in Fig. 10, and when the down-
hold descends upon the slat the latterisdriven
by the action of the former forward against
the plate D, which is driven forward by the
slat. The first pressure of the downhold
after its descent on the slat is merely due to
its own weight and the effect of the weight of
the die-piece, yet this is sufficient to grasp the
slat with considerable tightness. When the
die-piece moves forward, and the die comes in
contact with the slat, its tendency is to drive
it forward on the bed; but this forward mo-
tion is opposed by the resistance caused by
the weight of the downhold and by the re-
sistance of the springs K K, attached to the
plate D,which causes the die-piece to assunie
the character of a lever of the first order,
whose fulerum is that point in the seroll or
bending part of the slat where the greatest
resistance to the bending is offered, and the
powerappliedat U by the cranks V' V' and con-
necting-rods 'V 'V is transmitted to ¢, the point
of connection with the downhold. The power
applied to the down-hold at ¢ tends to make
the face slide forward on the bed, and carry
with it the slat until it arrives at such a posi-
tion as to jam or bite the slat so firmly that
further movement on the bed is impossible,
and the slat, being thus held firmly, is bent or
rolled up by the continued forward movement
of the die-piece,whose fulerum,after the down-
hold becomes stationary, is changed to the
pivots ¢ ¢, and it is changed from a lever of
the first to a lever of the second order.

The operation of the downhold is illustrated
in Fig. 8 by the lines ¢ b and b 0*, which rep-
resent a lever of the first order as constituted
by the downhold. . The point b represents the
axis of the pivots b b, by which the downhold
is attached to thebed and is the fulecrum. The
point ¢ represents the axisof the pivotsce by
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which the die-piece is attached, and is where
the power is applied, and the point J* repre-
sents a point in the face which bears upon the
slat. It willbe understood that power applied
at ¢ ina backward direction will tend to throw
the point &° forward and make it bear with a
very great force upon the slat. It is intended
that the face of the downhold shall be caused
to bite or jam upon the slat by the power ap-
plied at ¢, but that it shall not be made to do

so by merely pushing forward the slat between .

it and the bed. The plate D must be attached
to the springs K K, or the said springs be at-
tached to the bed, in such a way that it (the
plate) is capable of adjustment back or forth,
and its position,when it is free and only held
by the springs,nust be such that, after the slat
hasbeen placed in front of and in contact with
ity the forward movement given to theglat by
the tightening of the downhold upon it will
leave so much of the slat overhanging the back
edge of the bed as is necessary to form the
scroll.  The stops It I are adjusted to such a
position that slats of uniform width, when they
are exactly of the necessary thickness, will,
when moved forward on the bed by the com-
bined operations of the downhold and the die-
piece, as described, just cause the plate D to
come into contact with them. These stops
would be unnecessary but for the slight'varia-

tions in the thickness of the plate-iron from |

which the slats are made, which is quite nna-
voidable. Theslighest variationsinthe thick-
ness of the slats would cause them to move to
different positions on the bed; a thicker slat
would have a tendenecy to move farther for-
ward, and a thinner'one not so far. Thestops
are set so that the thinnest slats would cause
the piate D to be driven forward so as to touch
the stops, as shown in Fig. 10 in bold black
outline, then those of the greater thickness
will cause it to be driven-hard up and be ar-
rested by them. The slats will then always be
arrested at the same spot and leave the same
quantity of metal overhanging the bed. The
face of the downhold, if the plate D is arrested
by the stops before the downhold has tight-
ened sufficiently to arrest them, will generally
move alittle farther forward upon and tighten
itself on the slat. It is necessary that the
downhold always tightens on the slat, as, in
addition to holding it, it is required to
strengthen or flatten the part which comes
under it. :

In bending the first edge of the slat the sin-
gle plate D only is necessary to be used to
regulate the position of the slat; but in bend-
ing thesecond edge the plate D’ must be turned
down upon the bed in order to throw.the slat
{ar enough back to present the proper quan-
tity of metal beyond the bed to form the seroll.
The width of the plate D’ must be sufficient
to compensate for the width of slat that islost
in making the first scroll, and throw the back
edge of the slat to the proper point for the
turning of the second seroll.  The back edge
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of the plate D’is made of proper concave form
to serve as a suitable bearing for the first
scroll and prevent its shape being injured
during the forming of the second scroll.-

It will be seen on reference to Figs. 5 and 7
that the back part of the face of the down-
hold overhangs the back part of the face of
the bed. It will also be seen in the same fig--
ures that the part » of the die-piece above the
opening where the dies are presented stands
ouf some distance in front of the die. The
overhanging part of the downhold and the
part » of the die-piece are both necessary to
form a bearing for the upper side of the slat
while either of the dies is operating, as the
tendency of the slat is to bend upward. Ibis
desirable that as the die finishes its operation
the die-roll should be allowed to come as near
as is practicable up to the bed, and in order
to allow this and at the same time give the
proper bearing to the upper side of the slat
the overhanging part of the downhold and
the part r of the die-piece are made with a se-
ries of projections and recesses, as represent-
ed in Tig. 17, which represents a portion of
the under side of the faces of the downhold
and the part 7 of the die-piece. The projec-
tions on the one part enter the recesses on the
other, and thus both work into each other.-
This. is also imperfectly shown in the plan
view, Fig. 8, and also in the transverse see-
tion, Fig. 5, where the sectionistaken through
a projection of the die-piece and a recess on
the ‘downhold. The. face of the downhold
and the face of the part » of the die-piece
should all stand about in line transversely
with the top edge of either die that may be in-
an operative position; but the front of » may
have the corner rounded off, to prevent it
catching against any part of the edge of the
slat that may not have been properly pre-
pared by the preparatory dies.

The backhold-plates D and D' serve another
purpose besides that of regulating the posi-
tion of the slat, and holding it up toward the:
die during the bending - operation—viz., that
of throwing the slat from the machine after
either seroll is finished. For this purpose the
plate D is connected by a short connecting-
rod, f; at each end with one, ¥, of two arms,
F ¥, which form the equivalent of a bell-crank
lever whose fulerum is a pin, g, secured to a
small standard, G, which is bolted to the up-
per part, I, of one of the standards H. The
arm F has movable piece, I, pivoted to its end
by a pivot, /. This is best shown in Fig. 5.
This piece is held in the position shown in Fig.
5 by a spring, ¢, which is attached to the un-
derside of the arm T, and presses on a tangen-
tial face which extends forward from that part
of I below the pivot f/, and thus throws a shoul-
der at the back of the piece I down upon the
top of the arm F. The point of the piece I
stands in such position when the plate D isleft
free to the action of the springs KX K that it
is struck every time the downhold is raised to
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release a slat by one of two pieces I' T, which
project from the front of the downhold near
the ends thereof. The pieces I' T/, striking on
the ends of the points of the pieces I I, and
passing over them, cause the arms I I to be
sharply thrown downward, and the ends of
the arms F' I’ to be thrown sharply forward,
overcoming the resistanee of the springs K K,

and pushing before them the plate D, asshown

in Fig. 6 in dotted outline, and causing it to
push back the slat so far that it overbalances
and falls over the back of the bed to a shelf,
20, placed behind the machine to receive it.
The ends of the pieces I’ T’ and the points of
the pieces I T are so formed that after the
former have struck the latter, and moved the
levers a short distance, they pass behind them
and leave the plate D free to the action of the
springs K K, which throw it suddenly for-
ward to the position in which it is ready for
the adjustment of the next slat when placed
on the bed. When the downhold moves to
seize the next slat, the points of the pieces
I I move forward as the piceces I' I’ pass them,
but are returned again to the position shown in
Tig. 5 by the springs ¢ <.

The preparatory dies, already naued, are for
giving the edges of the slat a slight bend to
prepare it for theaction of the diesin the die-
roll, as without the edge beingslightly turned
the operation of the latter dies would.be very
imperfect if they were in any degree opera-
tive. The preparatory dies consist of a male
die, P, and a female die, P, of which the lat-
ter is bolted to the lower part of the front of
the bed and occupies a position not far behind
the main shaft, and the latter is attached to
what I term the ‘‘preparatory die-piece’’ M,
which is a strong piece of cast-iron whose
transverse sectional form is represented in
Tig. 5, and which is straight longitudinally
and of the same length astheface of the down-
hold. The preparatory die-piece has grooved
pieces S 8 attached one to each end to work
on horizontal slides S’ &', which are bolted to

_the inside of the end standards, X H, and it
receives a reciprocating motion by means of
eccentrics N’ N onthe main shaft, said eccen-
tries being connected with it by means of strap-
connections N*N2% The forms of the prepara-
tory dies are best shown in Fig.13. The fe-
male die, which extends the whole length
of the bed, has a straight concave groove
extending from end .to end. The male die
is of the same length as the female die, and
is of the reverse form. It isbolted to the top
of a suitable shelf onthe piece M. While the
slat is being operated upon by the preparatory
dies it is placed edgewise, or inan upright po-
sition, as represented in Fig. 13 in red color,
upon a number of guide-stops, p, which are
secured by screw-bolts at regular intervals to
the bottom of the female preparatory die.
These gunide-stops consist each of a narrow
metal plate of such length as to project hori-
zontally far enough in front of the female die

“to extend quite across the space which is left
between the male and female dies when the
tormer is drawn to its most forward position.
A recess, p',1is made in the preparatory die-
piece M for each of theguide-stops p to enter
when the diesapproach eachother. Theguide-
stops may be adjusted higher or lower to bend
the slat nearer to or farther from its edge by
inserting packing between them and the bot-
tom of the female die, and decreasing or in-
creasing the packing as may be necessary.
The main shaft of the machine carries a spnr-
wheel, 21, which receives rotary motion from
a smaller spur-wheel, 22, on an intermediate
shaft, 23, which rests in bearings under the
standards, and carriges another spur-wheel, 24,
through which it receives rotary motion from
awheel, 25, on the driving-shaft27. Thedriv-
ing-shalt carries a driving-pulley, 26, which
receives the motion through a belt from any
prime mover.

The construction of the several parts of the
machine and their operations having been now
explained, T will proceed to describe the pro-
cess of bending a slat in the machine. The
machinerequires but one attendat, who stands
in front of it; but in order to prevent any in-
terruption to the operation o shelf above the
machine may from time to time be supplied
with slats, and the bent slats be removed by
an assistant from another shelf on which the
machine throws them when finished. The
slats are intended to be bent in a cold state,
and are supplied and removed at the back of
the machine, so as to leave the-front clear and
give the attendant the necessary room. In
commencing the operation, the front plate, IV,
of the backhold is turned back over the plate
D, and the plate D having been properly ad-
justed the machine may be set in operation.
The direction of the revolution of the main
shaft is indicated in Fig. 4 by an arrow. The
attendant, after taking a few slats from the
ghelf above the machine and placing them on
another shelf in front to be handy, takes one
slat in his hands and places it edgewise upon
the guide-stops p p, as shown in Fig. 13, to
submit it to the operation of the preparatory
dies, and the first time the die-piece M is car-
ried back by the revolution of the eccentrics
on the main shaft the edge of the slat is bent
about as much as indicated at 32 in Fig. 10.
The attendant then takes the slat, lays it on
the top of the backhold with the bent edge
against the downhold, and the bend turned
downward, and as soon as the downhold is
raised from the bed by the swinging forward
of the dic-piece, as hereinbefore described,
during the next revolution of the main shaft
he pushes the slat over the backhold onto the
bed and brings it in contact with the front
edge of the plate D. The first time the die-
piece moves forward after the slat is upon the
bed the deep die ¢ is presented in its opera-
tiveposition. Tmmediately after the die-piece
hias moved forward far enough to allow the
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downhold to descend upon the slat the die ¢
arrives far enough forward to receive the edge
of the slat. The  die at first pushes forward
the slat; but the resistance which the die en-
counters from the slat soon causes the die-
piece to act npon the downhold, as herein-
before deseribed, and make it press so hard

upon the slat as to prevent any further for-

ward motion. After the slat becomes fixed
between the downhold and bed, the edge of
the slat is rolled up till it receives the scroll
form 33. (Shown in Fig.10.) The next rev-
olution of the main shaft causes the die-
piece to swing back again; but the catch W
does not raise the downhold, and as the die-
piece recedes the die is turned by the action
of the C’lfch X’ on the stud Y’, and the shal-
low die ¢’ is brought to its operative posmon
‘When the die- piece returns forward, the die e’,
operating in the same manner as the die ¢,
previously described, finishes the scroll al-
ready partly formed bv the die ¢, leaving it
in the form 1eplesented at 34 in ]_’w 10. The
"next revolution of the main shaft causes the
die-piece to swing back again, and this time
the catch W raises the downhold from the
slat and causes the upper part of the down-
"hold to be thrown back so as to. make the
pieces I' I' strike the pieces I, attached to the
levers F, and thus throw forward the back-
hold plate D, as before described, and expel
the bent slat from the bed. While the down-
hold is raised from the piece a new slat is in-
troduced by the attendant in the manner be-
fore deseribed, to he submitted to the same
operation as that which has just been expelled.
The opposite edge of the slat requires to be
submitted to the same operations as those de-
scribed; but in practice when a large num-
ber of slats have to be bent it is better to bend
one edge of each of them before commencing
to bend the second edge, as much time would
be lost in adjusting the plate D’ for every slat
singly. After every slat has one edge bent,
the plate D' is turned down upon the bed and
~secured in its place by the buttons d d, and
the operation of bending the other edges is
but the repetition of tlmb of bending the first
edges.

i may be supposed fr om. the foregoing de-
seription that four revolutions of the’ main
shaft are necessary to complete the bending of
one edge of the slat; but every second revo-
lution turns out a slat, as two slats are oper-
ated upon at the same time, one being. sub-
mitted to the preparatory bending operation,
while the other is under the downhold. The
operations of the dies ¢ ¢’ afford ample time
for the slat to be submitted twice, if neéces-
sary, to the operations of the preparatory dies.
Two operations of the latter dies are soine-
times necessary when the slats are not very
straight.

Slight variations in the thickness of the
metal employed in this machine require no
adjustment of any of the parts of the machine

- the machine.

further than the adjustment of the backhold,
as hereinbefore described, as, in consequence
of the attachment of the bending-die to the
downhold, the relative positions of the face
of the downhold and that die which is in the
operative position are at all times the same,
and the face of the downhold and the acting
part or interior of the die always impinges
upon the same side of the slat.

In order to adapt this machine for giving
form to different articles by upsetting, all that
is necessary is to arrange the backhold so as
to present a proper quantity of material be-
yond the bed and downhold, and use a die or
dies of such form as may be necessary to pro-
duce the form described. In other operations
than those of bending the preparatory dies
will usually be superfluons.

In order to adapt the machine for bending
articles of different form to those described,
different dies must be used of the necessary
form. In some cases the bend may be per-
formed, or the desired form produced, by one
die and one movement of the die-piece, and in
such case the die may be fixed in the die-piece
C, and the downhold will require to be raised
every time the.die-piece swings back. This
may be effected by removing the lifter-wheel
7, which raises lhe cateh W, and thus leaving
the ‘catch always operative. In other cases
more than two dies and a corresponding num-
ber of movements of the die-piece may be
necessary to perform the bend or produce the
desired form, and in those cases the propor-
tion between the number of lifters on the lifter-

-wheel Z and the number of teeth on the ratchet

7" must be such as will cause the cateh to fall
after the proper number of movements of the
die-piece, and thus enable the downhold o
be raised.

‘When the nnehme is used for ownw form
to any articles by upsetting, khe met'ﬂ will
usually require to be heated, and this may
also be necessary for some bending opera-
tions.

In some cases, in forming metal or other
material, the faces of the bed and downhold
may produee a part of the form, and will then,
of course, require to be of the reverse shape
to that of the form to be prodaced.

Themethod hereinbefore deseribed of arrang-
ing the diesin the roll, whereby each one is se-
cured in its operative position by thetendency
of the resistance of the slat to force the project-
ing piece 17 against the stop 1S or 19, is only ef-
fective in bending or otherwise producing cer-
tain forms, and will not be effective in bend-
ing and producing other forms. In bending
articles whose form renders that “Luanoemﬂnb
of the dies ineffective I employ the mechan-
ism for turning and holding the die-roll which -
is 1epresented in Figs. 14 and 15, and sup-
posed to be attached to the left-hand end of
In those figures the die-roll,

instead of having the studs Y Y/ attached
firmly to it, as before deseribed, has similar
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studs attached to two levers, O O/, whose ful- | to come into operation oun the stud Y’, the

cra are screws o o/, by which they are at-
tached to the end of the die-roll. Each of
these levers is exactly the reverse of the
other in form. The stud Y is attached to the
lever O, and stud Y’ to the lever O'. The
collar ' has a similar projection, 17, to that
before described, and similar stops, 18 19, are
attached to the die-piece. The collar is also
farnished with a projection, 32, of a similar
nature to 17, butshorter, and placed near the
end. Similar eatches, X X', are employed to
act upon the studs. Thelevers O O’ are both
acted upon by a spring, 33, composed of a
small block of india-rubber, which is confined
in front of thelevers between a piece of metal,
34, which is driven in the end of the die ¢, a
serew-bolt, 35, serewed into the axis of the die-
roll, and two smaller pieces of steel, 36 36,
bolted to thelevers. Thespring 33 acts upon
the levers through the pieces-36 36, and its ef-
fect is to hold back both of thestuds Y Y a
little in rear of the position of the fixed studs
Y Y’,before described. In front of the levers
are two pins, 37 37, screwed into the end of
the die-roll in sueh positions that when the
studs are pulled forward in opposition to the
action of the spring 33 the levers are stopped
by the said pins in positions corresponding
with the positions of the previously-described
fixed studs Y Y. 1In rear of the levers O O’
is a double pawl, J, of arc form. This pawl
is capable of vibrating on a pivot, 38, whieh is
secured to the die-piece, and is equidistant
from the points of the pawl. The pawl is so
arranged and its fingers are of such length
that the point of the lower finger is capable of
falling in close behind the projecting piece 32,
as shown in Fig. 14, when the die ¢ is in the
operative position, and the projecting piece 17
is in contact with the stop 19, thus preventing

the possibility of the turning of the die-roll on.

its axis, and that the point of the upper finger
is capable of falling in close behind the pro-
jection 17 when the die ¢ is in the operative
pesition and the projecting piece 17 is in con-

tact with the stop 18, as shownin Fig. 15, thus-

again preventing the possibility of the turning
of the die-roll. When one end of the pawl is
in operation, the other end is always thrown
back. The levers O O are for the purpose of
controlling the operation ofthe pawldJ,holding
it with either tooth in operation, and throwing
one tooth in and the other tooth out of oper-
ation, as desired. In Fig. 14 the lever O’ is
represented in black outline in that position
relatively to the roll in which it is held by
the spring 33, and the spring holds the up-
per point, 39, of the lever in contact with
or nearly in contact with the upper point of
the pawl, so as to prevent the lower point
of the pawl falling out from behind the pro-
jeetion 32, where it is occupied in holding
the die ¢ in its operative position. The

lower part of the said lever is in the mean-
time nearly or quite in contact with the lower
point of the pawl.

Now, suppose the catch X’

stud will be moved forward by the eatch, and
so much of the first partof the motion as is
necessary to bring the stud Y’ and the lever
O’ to the position in which they are shown in
red outline in the same figure will be employed
by the lower end, 40, of the lIever in throwing
back the lower end of the pawl to the position
shown in red, which is far enough back for
the projecting piece 32 to passit. The upper
point, 39, of the lever in the meantime re-
cedes to allow the pawl to move. ~When the
lever O’ and pawl J arrive at the position
shown in red, and the die-roll is released from
the pawl, the lever O’ comes in contact with -
its stop-pin 87 and the continued movement
of the stud Y’ by the catch X' turns the die-
roll to bring the stud to the position shown in
red and indicated by Y"* in Fig. 14, by which
time it brings the die ¢ to the operative po-
sition,-as shown in Fig. 15, and brings the pro-
jecting piece 17 into contact with the stop 18.
During the first part of the above-deseribed
movement of the die-roll the pawl J hangs
loose, and afterward the ends of the lever O
form resting places for the two points of the

- pawl until the projection 17 comes in contact

with the upper point. As soon as the upper
point is supported by the projection 17, the
incline 41 on the lower end of the lever O
comes in contact with the lower point. Dur-
ing the continued movement of the die-roll be-
yond this point the incline 41 would force the
lower point of the pawl farther back but that
it cannot move back without the npper point
moves forward. The forward movement of
the upper end is prevented by the projection
17, and so the resistance of the pawl to the
movements of the lever O causes the lower
half of the spring 33 to be compressed until
the projection 17 passes the upper point of

-the pawl, when the resistance of the pawl be-

ing removed from the lower end of the lever
allows the spring 33 to expand and drive back
the lower end of the lever and lower point of
the pawl until the upper point of the pawl
falls to the bottom of the projecting piece 17,
as shown'in black in TFig. 15, which project-
ing piece, being in contact with the stop 18, is
thus firmly secured by the pawl. The upper
point of the pawl is kept in place as long as
the die-roll remains stationary with the die ¢
in its operative position by the lower end of
the lever O, which keeps back the lower point
of the pawl in the same manner, as it has been
hereinbefore described, that the upper point
was kept back by the lever O’ when the die ¢/
was in the operative position. The return
movement of the die-roll to bring the die ¢’
again in the operative position reverses the
action of the pawl just deseribed to make its
lower point fall behind the projection 17. Dur-
ing this latter movement the action of the le-
vers O and O’ are exactly reversed.

‘What I claim as my invention, and desireto
secure by Letters Patent, is—

1. The arrangement and connection in any
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manner, substantially as herein described, of
the parts A, B, and O, termed, respectively,
the ‘‘bed,” the ‘‘downhold,” and the ‘“‘die-
piece,”” and employed the two former for
holding the slat or piece of metal to be oper-
ated upon and the latter for holding the die
or dies, whereby the resistance of the slat or
piece operated uponto the bending or forming
operation causes it to transmit the power nec-
essary to produce the pressure for holding'it, as
herein fully set forth.

2. Furnishing the downhold or movable
holding part B with a catch, W, which is so
tormed and arranged that it may be broughtto
a suitable position to catch on the die-piece or

. onan arm attached thereto when the die-piece
has moved back toa certain distance after the
die has done its work, and thereby attach the
downhold tothe die-piece, so that the former
is raised by the movement of the -latter, and
thus caused to liberate the slat or other article
which it has held in place.

3. Controlling the operation of the catch W
s0 that it shall only catch the die-piece during
every second return movement, or after it has
made as many movenients as may be necessary
to produce the required form on the slat or
other article, by means of the lifter-wheel Z,
ratchet Z', and click-piece ¢/, all arranged and

operating as herein described.
* 4. Constructing the back part of the face of
the downhold with a series of projections and
recesses and the front » of the die-piece above
the die with similar projections and recesses
fitting to the projections and recesses on the
downhold, as desecribed, for the purpose of
affording support to the upper side of the slat
or piece on the side opposite the bend during

the bending operation, and allowing the dieto-

work up as close as is necessary to the edge of
the bed and downhold. _

5. The employment of two or more dies, ¢
¢, of different depth or of different form, ar-
ranged in or upon a tool, B, which has such
movementson its axis, as deseribed, as to bring
the said dies successively into operation upon
the slat or other article, whereby a form re-
quiring two or more distinet operations of the
die to produce it is produced on the slat or
article without releasing it.

6. Attaching the backhold-plate D, which
regulates the position of theslats oun the bed,
to the bed by springs K K, of any suitable de-
scription, for the purpose of allowing it to
yield to the movement which the slatis cansed
to receive upon the bed by the tightening of
the downhold, and for allowing the movement
.which is given to it for the purpose of throw-
ing out the slat.

7. Purnishing the backhold-plate D with a
flap-piece, D', hinged to it so0.as to be thrown
down on the bed af pleasure, for the purpose

of regulating the position of the slat when the
second scroll is to be formed, and compensat-
ing for the reduced width of the slat caused by
the bending of the first scroll, as herein fully
described. ‘

8. Giving to the backhold-plates D and D’
the necessary movement to expel the slat or
piece after thescroll or other form is produced
on either edge thereof, and suddenly leaving
it free to be returned by the action of the
springs K K to the proper position to adjust
a new slat or piece upon the bed by connect-
ing it with a lever, F ¥, which is furnished
with a springing piece, I, which is operated
upon, as described, by pieces I' T, attached to
the downhold every time the latfer moves to
liberate a slat or piece. . :

9. The arrangement of the dies relatively to
thearc described by the axis of the die-roll, as. .
herein described and represented in Fig. S,
whereby the resistance of the metal to the bend-
ing or forming operations of the two, dies is
made to-act in such a direction as to cause the
die to have a tendency to turn on its axis in
the proper direction to bring the projecting

Ppiece 17 into contact with the stop 18 or 19, as

may be required. .

10. The method herein deseribed of turning
the die-roll B back and forth to change the
positions of the dies ¢’ ¢ by means of catches

X X, which areattached to the bed, and stand

in such positions that when the .die-piece:
swings back they catch onstuds Y Y',attached .
to the die-roll at a distance from its axis.

11. Afttaching the studs Y Y’ to a pair of
levers, O O, which are attached to the die-
roll, and are so formed and arranged and con-
trolled by a spring, 33, that when the studs
are caught by catches X X', which turn the
die-roll on its axis, the levers are caused to
act upon a double pawl, J,whichisso arranged
as to fall behind either of two projecting pieces,
17 32, on the die-roll, for the purpose of hold-
ing it against one of two fixed stops, 18 19,
and to move the said pawl 8o as to release one
of the projecting pieces and fall behind the
other, and thus release the die-roll from the
position in which one die is operative, and se-
cure it after it has been moved to the position
in which the other die is operative, as herein
fully described. ;

12. The arrangement of the preparatory
dies P T’ relatively tothe bed, the downhold,
and the die-piece which carries the bending-
dies, as described, whereby the attendant is
enabled to conduct the operations of the pre-
paratory dies upon one-slat and the bending-
dies upon ancther slat at the same time.

‘WM. W. CUMBERLAND.

‘Witnesses:

0. D. MUNN,
J. W. Coomns.




