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To all whom Tt may concer:

Be it known that I, NorMAN C. STILES, of
Middletown, in the eounty of Middlesex and
State of Connecticut, have invented new Im-

provementsin Power -Presses; and 1 do hereby -

declare the fol]owmg, when taken in connec-

tion with accompanying two sheets of draw-
- 1ngs, and the letters of reference marked.

thereon to be a full, clear, and exact descrip-
tion of the same, and which said drawings
constitute part ot this SpeCIﬁC’ltIOI] and rep-
resent, 1n—

Flﬂ*me 1, a front view; Ifig. 1% an inside

view ef one mde of the frame shewmﬂ' the ver-

tical guiding-groove O with the shaft bearing
therein; Fig. 2, a transverse section throuﬂ'h
the slides on line z # of Fig. 1; I'ig. 3, a ver-

tical section through the Slldes, ShOWlll'T side
view of the toggle in the contracted or up po-

sition; Ifig. 4, substantlally the same parts as
n F]g 3, showmg the toggle in the extended
or down posmon Fig. 5, amodification in the
connection between the punch-slide and the
toggles; Fig. 6,a vertical section through the
ﬁxed d1e hold_el Fig. 7, a perspeetive view of
the lower poatmn of the press, illustrating the
adjustment of the fixed die.

This invention relates $o an lmprovement 1n
that class of power-presses in which two op-
erations are to be performed, commonly called
‘‘double-action power-presses’’—as, for 1llus-

tration, in drawing or ‘‘cupping’’ sheet metal

33

10

the Sheet or blank to be operated upon lies flat
upon the surface surrounding the die into
which the metal is to be forced, and so that
as the punch approachesthe metal it will strike
the surface of the metal upon the. side oppo-

site the die upon which the sheet lies, and will
force the metal down into the die, drawing,-
contracting, or expanding the metal, so as to
bring it to the shape of the space between the

punch and the die when the punch stands

~ within the die.
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Were not some plOVlSIOn made, the pmtwn
of the flat sheet extending beyond the die
would be fulled or puckered in the process of

being drawn into the die, so as to preduee

uneven work. To obviate this difficulty, a
holder is provided which will rest npon the
sheet of metal around the cavity in the die,
so as to hold the sheet flat and permit 1t to be
aradually drawn into the die. “Lhe two opera-

| slide.

tions before referred to are one to thus hold
or bear upon the blank while being drawn
and the other to operate the punch.
usually consists of aslide, presenting a flat sur-
face toward the- die, and so that after the

‘blank or sheet has been laid over the die this
holding slide descendsinadvance of the punch
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and comes close upon the side of the blank or 6o

sheet opposite the die, and so as to grasp the

| blank between the die and the face of the said
Then as the die comes upon the blank
within the said slide and over the cavity im -
the die it operates upon the blank and gradu- 65

ally draws the metal from between the clamp-

ing-surfaces, and because the blank is heldin

a flat eondltwn by such clamping-surfaces it
cannot pucker or wrinkle, it being understood

that the force of the olampmn‘ of the blank 7o

must be only sufficient to prevent the blank:
from beilng too mpldly dmwn fmm between
those smfaceq |

In Letters Patent No. 299 , 290, grented {o -

me May 27, 1884, I pemted out ditficulties 75

which emsted 1n the then common devices for

operating this holding-slide. Up to thattime
the holding-slide had been generally operated
by means of a cam. on the. dllVlllU' shaft, which

would force the holder down upon the blenk 80 -

and as a very nice adjustment 1S necessary
between the two holding or grasping surfaees
it required but a slight wear of the cam or sur-
face upon which it worked to disturb .the
proper relation of these two surfaces. The 8

object of that invention was principally to
overcome that difficulty and devise a mechan-
ism in which the wear would be slight and not

materially affect the proper relation of the hold-
ing-surfaces. To thatend that invention con-

__81sted in combining the slide which carried the

movable holding - surfaces with a toggle,
through which, fmm the driving-shatt, the re-

'elpreeatmg movement Wwas 1mperted to the
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said holding-slide, and in that invention the gg

toggle was Opemted directly from the driving-
shaft,either by a cam thereon or some pmJee
tion extendmg therefrom. -

My present invention 1S an 1mpmvement

upon that described in my said patent, and has 1co
for its objeet a more simple and effeetwe ar-
rangement and operation of the toggle. -
A A represent the two sides or uprights of
the apparatus, in the upper part of which the
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; punch - carrying slide,

driving-shaft B is arranged in suitable bear- |

ings,and so as to revolve by the application of

power thereto in any known manner, not nec-
cssary to be illustrated in this appliecation.

- O represents a slide arranged to receive an

up-and-down reciprocating movement in ver-

tical guides in the frame.  Within this slide C

i8 the punch-carrying slide D, to which recip-

rocating movement is imparted, by means of

a crank or eccentrie, B, on the driving-shaft,

through a pitman, F, in the nsual manner and

as in my patent before referred to, so that each

revolution of the driving-shaft imparts a full

up-and-down reciprocating movement to the

The punch - slide D.
works through the slide Cin the usual manner

- and as seen in Figs. 2 and 3.
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~which the upper end of the link I is hun
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The slide C carries the holding- surface G,
which 1n its downward movement is adqpted
to come 80 close to the face of the die H as to

grasp the sheet or blank laid thereon, as in

my previous patent; and this downward move-

‘ment of the slide C 18 such as to bring the

holding-die G intothegripping condition upon
the blank before the punch reaches the blank
and hold it upon the blank while the punch
continues its descent into the die, and so that
the metal is drawn into the die from between
the holding-surface and the face of the die in
the usnal manner. Then the slide C rises, as
well as the punch.

"To impart the up-and-down. reciprocating
movement to the slide C, a pair of toggles are
provided, each consisting of oue link, I, hung
by its lower end to the slide C, as at a, and-so |
as to swing in aplane at right angles to the axis
of the driving-shaft, and a second link, J, to
, as
at b, the other end of the links J hung Upon
a ﬁxed bearing, d, 1n the frame, these beari-ngs
(here represented astrunnions)extending from
the linksinto the frame,as seen in broken lines,
Fig. 1,/and so that as ‘the links are in their
stralght or extended position, as seen in Fig.
4, the slide C will be forced to its extreme
down position, and when the links are in the
contracted position, as seen in Fig. 3, the slide
C will be raised to its highest poin’t. Iach of
the links J is constructed with a slot, K, par-
allel with a line between their two connecting-
pointsbd. Attheupperend this slotis curved
inward, asat L. Through these slots is a trans-
verse shaﬂ: M, and on the upper end of the
punch- slide D bracket-arms N N are fixed or
made a part of the slide, through which the |
said shaft M extends, as seen in Fw 1, and so
thatintheup-and- downmovementofthe punch-
slide the shaft M. will be carried with it. The
shaft extends through the slotsin the two slides |
andintoaverticalgroove,O,intheframeateach
side, and in that groove there is preferably ar-

| ra.nged a sliding box, P, in which the ends of
~ the shaft M resb the Shdmg boxes P forming
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the bearing for. the shaft M. In each of the |
slots K the shaft i8 preferably provided with
an anti-friction roll, R, which will freely work
in the slots of the links as the punch-slide is

L 364,142

moved up and down.
relation to the slot that when the parallel por-
tion K of the slotsstandsin an upright position
they will be in a vertical plane, as seen in Fig.
4, and so that the shaft M, under the move-
ment of the punch-slide, may move up and

The shaft M is in such

9

down through the parallel portion of the slot

K without effect upon the toggles; but as the
punch-slide rises and brings the shaft M to the

upper end of the parallel portion of the slots,

and as it (the shaft) cannot turn from its ver-
tical path, it acts as a cam on the curved por-
tion of the slots, and as it completes its up-
ward movement it passes into the ecurved por-
tionoftheslotsand turnsthelinksoutward from
their straight or extended position into the
contracted position, as seen in Fig. 3, and this
position oceurs when the punch- slide 18 in its
extreme up position. Then as the punch-slide
commences its descent the shaft M also de-
scends, and,working through the curved por-
tion of the Slots, qulckly throws the links into
théir extended position, and consequently
quickly forces down the holding-slide C to its
extreme position, as seen 1n Fig. 4, this ex-

75
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treme dowun position-ocenrring justas the shaft

M passes into the straight or parallel portion
of the slot. Then the punch-slide continues its
descent without effect npon the holding-slide.
Thus it follows.that the punch-slid¢ descends
to its holding position considerably in advance
of the punch, and remains in that holding posi-
tion nntil the punch-slide approaches its ex-
treme up position, and the operation of the
holding-slide is produced without direet con-
nection with the driving-shaft.

I have described and prefer the arrange-
ment of the shaft assupported in the brackets
and slide and extending into the sides of the

frame, because the frame takes the bearing of

the shaft in the operation of the links and re-
lieves the slide; but the links may be operated
simply by trunnions projecting from the slide,
as seen. in Kig. 5, the trunnions performing
substantially the same operation as the shaft,
and may be considered as a part of the shaft.
As the links must always bring the face of
the slide to a certain point, and cannot there-

| fore be conveniently adjustable, it is necessary

"to make the face.of the die &dJHSt‘lble with
relation to the holding-face of the slide, in or-
der that the two faces may come into the
proper relative position to grip the sheet.” To
this end I construct the die-holder S (see Fig.
6) of tubular shape, screw-threaded upon its
‘outer surface, and construct the bed with an
opening, I, through which the tubular portion
of the dle holder may extend, and on the
tubular portion of the die I p]ace a nut, U,

‘adapted to rest upon the bed around the open-

ing therein, and as seen in Fig. 6.

I‘rom the die-holder bolts 2 extend down |

through ears 3 3 on the bed, the bolts being
fixed in the die-holder, and so that as the

holder 1s raised or lowered the bolts will move
accordingly, and I prefer to arrange these
bolts two in front, as seen in Fig. 7, and with
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twolikebolts at therear. (Not shown.) These
bolts, below the ears 3, are each provided with
a nut, 5. When it isdesired toadjust thelower
or fixed die, the holding-slide is brought to

its lowest position, a. blank laid upon the

lower die-holder, the nuts 5 are unserewed, and
then the nubt U turned to raise the die-holder
up until the blank will be properly gripped

between the face of the holding-slide and the

die below. Thisdone,the nuts 5are returned
up to-a hard-bearing, and so as to securely
lock the die-holder in place. | |
If'it be required to drop the lower die, then
the nut U is turned accordingly, and the nuts
5 brought up to a bearing, as before. By this
arrangement not only is the die-holder firmly

held, but its level is maintained, and all lia-

bility to displacement is avoided.

20
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 To adjust the punch with relation to the die,

I construct the punch W, or may be the punch- |

holder, separate from the slide D, and of cy-

lindrical shape, and in the Jower end of the

slide D, I make a corresponding cylindrical
cavity, Y, (see Fig. 8,) and from the upper end
of the punch, W, or punch-holder, as the case

may be, is a concentric screw-shank, ¢, which
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extends up into a corresponding cavity in the
punch-slide, and in the slide 18 a {ransverse

recess, f, in which a nut, g, is arranged,

threaded corresponding to the shank e of the
punch or punch-holder. This recess f opens
to the front of the punch-slide D, as seen 1n
Fig. 1, so that access is had to thenut g. The
nut is provided with radial holes or other
means whereby instruments may be applied
to rotate the nut. =

The punch or holder W is grooved verti-

cally, and in theslide a set-serew, £, 1s intro-

duced, the end of which enters the vertical
oroove in the holder W, as seen in Fig. 2, to
prevent its rotation,and so that it may be posi-
tively set when once adjusted. ﬂ *

To adjust the punch or holder, the nut ¢ is
turned to raise or lower the punch or holder,
as the case may be, into its proper relation
with the fixed die. | |

Bach punch may be constructed with a
shank, e, serew-threaded corresponding to the
nut ¢; or it way be a holder adapted at 1ts
lower end to receive the punch, as indicated
in broken lines, Fig. 3, by the term ‘‘punch-
holder.” Therefore I wish to be understood

as including the punch itself as an integral

part of the holder, if such construction is de-

It is desirable,if not necessary,that the hold-
ing-surfacesshould bein perfect parallel planes
in order to make an even pressure upon the

sheet between them. However perfectly the

machine may be built,thereis liability of some
degree of variation in changing the holding-
surfaces or the dies. To provide for such ad-

justment of the holding-surfaces, I construct
the holding-slide with an adjustable face-piece,

6. (See Fig. 8.) This piece corresponds in

outline to the lower end of the slide.
On the adjacent surfaces of the holding-

piece 6 and the lower end of the slide I form
a projection, 7, on the one part, with a corre-

‘sponding cavity in the other part, the projec-

70

tion being represented in Fig. 3 as made on
the holding -face piece 6. The surfaces be-

tween the two parts outside of this projection
7 do not come to a bearing—that is, a space,

8, is left between the two parts around the

projection 7. The lower end of the slide pro-

jects outward to form a flange, 9, and through

this flange several screws, 10, are introduced
into the face-piece 6 below, the screws being
outside the projection. | |

I do not wish to be understood as

with a nut on the shank, as such, I am aware,
1S not new. |
I claim— . - _
1. In a double-action power-press, the com-
bination of the vertical slide carrying the
movableholding-surface, a vertically-movable

-

' slide carrying the punch, mechanism, substan-

tially such as described, to impartreciprocat-

ing movement to the punch-slide, and a toggle

or toggles, ore link, I, of which is hung to the

slide which carries the holding-surface, the
otherlink, J, hung toafixed pointin theframe,
the said link J constructed with a slot parallel
with the line between its fixed point of con-
nection with the frame and 1ts point of con-
nection with the other link, I, the said slot
curved at the fixed end and toward the fixed

point, the punch-slide provided with an ex-

tension into said slot and so as to work therein

{ under the reciprocating movement of the

punch-slide, substantially as described, and
whereby under such up-and-down reciprocat-

ing movement of the slide the corresponding
contracting and extending movements are 1m-

parted to said link, and thence to the holding-
slide. o '

2. In a double-action poWer-press, the com-

bination of the vertical slide carrying the
movable holding-surface, a vertically-movable

| , 'Clz-i,i'ming,- |
‘broadly, a die-holder having ascrew-threaded
shank set into a recess in the bed of the press,

95
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slide carrying the punch, mechanism, substan- g

tially such as deseribed, to impart reciprocat-
ing movement to the punch-slide, a toggle or
toggles consisting of the two pairs of links I J,

hinged together, the lower end of the links L

hung to the said holding-surface slide, the
upper end of the links J hung to a fixed point
in the frame, the said links J constructed with a

slot, K, parallel with the line between the fixed

II5
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point upon which the said links J are hung

and the point by which they are connected
to the other links, I, the upper end of the said
slot K turned inward toward the fixed point

upon which the links J are hung, a shatt, M,

fixed to the punch-slide and extending through
theslotin thelink orlinks J, and the frame pro-
vided with vertical grooves O, into which the
ends of the said shaft M extend as vertical
working-guides, substantially as described.

3. The herein-described adjustment for the

fixed die of power-presses, consisting of the

die-holder S, constructed with a tubular shank -
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bed of the machine, the said shank externally
screw-threaded, and the die-holder provided
with fixed bolts 2, extending through corre-

‘sponding earson the bed, combined with a nut,

U, around the shank of the die-holder and be-
tween the holder proper and the bed, substan-

tially as deseribed.
4. In a power-press, the combination of the
reciprocating punch - carrying slide D, con-

structed with a vertical cavity inits low er end |

to receive a punch-holder, the said slide also
constructed with a transverse recess, f, above

| 364,142-

extending into a corr eSpondmfr opening in the | said ca,wty the punch holder arranged in said

cavity and constructed with a screw-threaded rj5
shank, e, extending vertically upward from
said eavity through said recess f, and a nut,
g, 1In sald transverse recess corresponding in
thickness to the height of said recess, the said
nut screw - threaded corr espondmcr to the 20
screw-threaded shank of the die-holder, all
subst:zmtm]l V as descrlbeﬂ |
NORMAN C. S[‘ILDS
W’ltnesses: |
FrED C. EARLE,
JOHN H. EARLE.
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