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NORMAXN C. STILES, OF MIDDLETOWY, CONNECTICUT.

PRESS FOR HOLDING AND CUTTING SHEET METAL.

T T,

SPECIFICATION forming part of Lietters Patent No. 299,290, dated May 27, 1884.
| Alpplimtinn filed December 10, 1883, (No model.) |

To altl whom it may concerrn :

B 1t known that I, NorRMAN C. STILES, of
Middletown, in the county of Middlesex and
State of Connecticut, have invented a new
Improvement in Power - Presses; and I do
hereby declare the following, when taken in
connection with accompanying drawings and
the letters of reference marked thereon, to be

atull, clear, and exact description of the same,

and which said drawings constitute part of
this specification, and represent, in—
IFigure 1, a rear view of the press, the lower
partof the base brokenaway; Fig. 2,a sectional
side view on line 2 x, Fig. 1; I'igs. 3 and 4,
modifications ; Fig. 5, a sectional side view
showing the clutch mechanism; Fig. 6, the
frictional ring detached. - |
This invention relates to an improvement in
that class of power-presses in which two oper-
ations are to be performed—as, for instance,
one device serves to hold the disk of metal,
while the second part forces that metal into a
die, gradually drawing it from the holding
devices. Such presses usually employ two
slides independent the one of the other, and
commonly called ‘‘double-action presses.”” In
the more general construction of this class of
presses the auxiliary orholding slideis moved
by a cam or cams acting through direct con-
necting-rods. The sheet or blank to be oper-
ated upon lies upon a flat surface surrounding
the die, ancl so that the punchasit approaches
the die will strilke the surface of the metal on
the side opposite the die and force the sheet
or blank down into the die, drawing, contract-
ing, or expanding the metal, so as to bring it
to the shape of the space between the punch
and the die.
puckering of the blank in sueh drawing oper-
ation, the auxiliary or holding slide is em-
ployed to bring a flat surface corresponding
to the flat surface surrounding the die down
upon the blank which lies upon the die, and
S0 as to grasp the blank or sheet between them:;:
then as the punch advances to force the blanlk
into the die the sheet or blank is gradually
drawn outward from between the clamping-
surfaces in its flat condition, and because of
being held in its flat condition it cannot pucker
or wrinkle. The clamping of the blank must

‘relation of the holding devices; and

upon which it operates disturbs

LL R e ELIRLTEERL L LR L T TE R T R O —

clamping-surfaces. A very nice adjustment
18 therefore necessary between the two holding
or gripping surfaces, and in the use of a cam 55
for foreing these surfaces together, as usually
employed, acting through direct cennections,
a very slight wear upon the cam or surface
' this proper -
relation of the two surfaces. | |

The principal object of this invention is to
operate the movable part of the holding deviece
through a toggle-joint, whereby the wear upon
the cam will not materially, if at all, affect the
‘ e h the in- 65
ventlon consists in combining with the slide
which carries the movable holding-surface a
toggle through which from the driving-shaft
the reciprocating movement is imparted to
said holding-slide, and as more fully herein-
after described. -

The second part of thisinvention relatesto
the clutch whereby the power is applied or
cut off, as occasion may require. The eclutch
18 usually operated by a slide or bar parallel
with the shaft, and the clutch of that class
knownas *‘ friction-clutches.” So great power

70

75

18 required to force the clutch into perfect
‘working condition that it is often difficult to

make a proper engagement. The object of 8o

this part of my invention is to adapt a toggle

‘to the movement of the clutch-bar, whereby

To prevent the fulling up or |

a great force or power is easily applied; and
In such construction, as more fully hereinafter
deseribed, this second part of my invention
consists. - |

I first 1llustrate my invention as applied to
a press in which both the punch and holding-
slides are operated from a shaft above. '

A represents the uprights of the press, in

QO

‘which, at the base, the die B is arranged in the

sheet laid upon the upper surface of the

usual manner; O, the driving-shaft, arranged
above 1n suitable bearings and in substan-
tially the usual manner. |
Between vertical guides D D the slide B i
arranged. This slide B carries at its lower
end a plate, I, of larger extent than the open-
Ing 1n the die, and so that its under face will
stand parallel to the upper face surrounding
the opening in the die, and so that a blank or
die,
and the plate I' brought down thereon, will

95

be only with sufficient force to prevent the too | grip the blank between the die and the hold-
rapid drawing of the blank from between those | ing-plate T. o

60" |
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Through the slide B the punch- carrying |

slide G is arranged, and so as to be guided in
1ts movement par allel with the said slide B. ‘Tt
is arranged concentrically over thedie B, and
carries the punch H, corr esponding in the
usual manner to the c&v1ty in the die B. The

punch-slide G is in connection with an eccen-

tric-strap, R, around an eccentric on the driv-
ing-shaft C, the connection between the eccen-
tric-str ap and the punch-slide, as here repre-
sented, being a ball-and- socket joint, J, and

80 thfmt at efwh revolution of the shaft C an

' up-and-down or reciprocating movement is

15

imparted to the punch-carrying shde Gz 1n sub-

stantially the usnal manner for such slides.
To the slide E the toggle arrangement 1s ap-

plied. = Intheillustrationlshow two toggles—

~ one each side the center,

39
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K K represent one link of each toggle hinged
to the slide I, as at Li; M M, the cor reSpond
ing toggle- link S, their lowel ends hinged to

the upper ends of the links K, as at N, their

upper ends hinged to the frame of the ma-
chine, as at O: “The toggles are arranged to
work in a plane at right angles to the axis of
the shaft C and.parallel with the plane of the

eccentric on the driving-shaift.

From each of the upper links, M, an arm,
P, extends outward in substantially the same
plane as the link, and through which the vi-

bratory movement is imparted to the toggles..

As represented, the vibr atory movement is
imparted from the eccentric-strap R. On this

strap a radial projection, S, 1s made, carrying

a friction-roll, I, upon each side, and stands
between the two arms 2. ThearmsP are con-
structed with a cam-shaped slot, U, within
which the rolls T work, the shape of the slot
being as shown, so that as the eccentric starts
from its up position and descends, revolving
in the direction i1ndicated by the arrow, the
rolls T on the strap force the arm PP down-

ward, turning upon the center O, which will
cmresl)ondmnly throw the center JOIDB N, of
the toggles rearward and force the holdmg

slide E downward a little in advance of the

~ punch-slide,and so that when the togglescome

1o

into vertical line the holding-plate which the

‘glide E carries will have come upon the sur-

face of the blank resting on the die, and so as
orip that blank between those two sur-
faces. Thenthetogglestands, holdingtheslide

- in that position until the punch descends to
- force the blank into the die, and in such fore-

55

60

tion.

ing the punch gradually draws the blank from
between the holding - surfaces into the die.
Then, as the eccentric continues 1ts revolution
to withdraw the punch, the rolls operate with-
in the slot upon the opposite side to turn the

arm P upward and open the toggles, thereby

raising the holding-slide E to 1ts first p051

I illustr ate the adjuqtment between the toc-*-

oles and the holding-slide, whereby the hold

ing-surface may be set with relation to the
surface of the die according to the thickness

[

299,2-96

and 1equues no particular descllptlon SO
far as the present invention is concerned, 1618
only necessary to state that the togg,les are
connected to the slide which carries the mov-
able holding-surface.

While L prefel to operate the toggles by a
projection from the eccentric-ring, whleh 1ISin
connection with the punch-slide, the arms may
be acted upon by independent cams arranged
on the driving-shaft, asseenin Fig. 3,the arm
provided with a stud V,to work in the oTO0VEe
of the cam W, the shape of the groove being
such as to give the required movement to the
toggle to blmg the holding-surface onto the

blank and retain its hold duri ing the operation

of drawing out.
In case of the use of the grooved cam W,

other known mechanism-—such as a clanl{—-'
may be substituted for the eccentric to impart
reciprocating movement to the punch- -bearing

slide,
Instead of anti-friction rolls T, it will be
readily understood that there may be substi-

70

79

30

9"

tuted therefor a fixed stud, the rolls bemﬂ‘. |

preferable for obvious reasons.

In the larger classes of presses the mechan-
ism for operating the slidesisarranged below.
In that case it is inconvenient to operate the
toggles directly from the same eccentric Wthh
operates the punch.

93

I illustrate 1n Ifig. 4 a modification of my |

invention adapted to this class of presses, G
being the driving-shaft, but arranged below,

instead of above as in the first illustration. |
In this 111115131&13101] I show the arm P in full

lines. The toggles and their connections are
shown in broken lines, as they would not ap-
pear in full lines in such a figure. The tog-

oles are shown as in their extreme closing

movement, the open position being shown by
single bwLen radial lines. "T'he shaift C car-

ries a gear, U, to which power is applied for
drwmﬂ* the press. One link, K, of thetoggle
18 hmﬂed to the slide which earries the hold-

ing- plate Tke other link, M, is hinged by
one end to the link K, the Othel end of the

link hung upon the shaft C. -
Instead of making the arm I a part of the

ICO

[05

110

T15

link M, I make it in the form of a lever, as

seen 1n I‘}g 4, and construct it with a slot in
which a crank-pin, V, on the wheel U works,

and travels through the slot in the arm I, so
as to impart a vibratory movement to th&t
arm, that arm being hung upon a rock-shaft,
W, at one side, and from the rock-shaft an
arm, X, e?‘rends, and to that arm a connect-
ing- rod is hinged, which extends into connec-
tion with the Jomt N of the toggles, and so0
that as the vibratory movement is imparted

to the lever P in one direction it will bring
the toggles into the vertical central line, as

shown, or in the opposite direction will open

the toggles as indicated in broken radial lines.
This movement of the toggles imparts the’

same reciprocating movement to the holding-

120

125

130

slide as described in the first 1llustration, the
of the metal; but this is a device well known, | shape of the slot 1n the arm P asin the first
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illustration is such as to give movenient to the |
holding-slide a little in mdmnee of the punch,
and wheu the blank is properly gripped it

~stands until the punch has ceased its opera-

5 tion upon the blank.
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By thus arranging the
toggles so that they are brought mto a d1reet

line through their hinging- pmnts a positive:

fixed 1)08113101’1 18 determined for the holding-
surface. The wear of the cam by which the '[Oﬂ -
gles are operated does not materially effect
their position, as 1t must do in presses where
the connection is direct from the acting-cam
to the slide.
eccentric 18 so slight as not to require consid-
eration. |

The first part of my invention is not to be
understood as limited to operating the tog-
oles directly from the ‘same eccentric Whl h
carries the punch-slide.

The second part of my invention, which re-
lates to the clutch mechanism, is shown in
I'igs. 5 and 6. The power as here repre-
sented 15 applied to the press through a gear,
. 'This gear is driven by a worm, b, on 2

transverse shaft, ¢, on which the dllvmn* pul-
- leys d are loosely arranged.

The 1:)111163 S are
constructed with a concentri 1¢ chamber, ¢, with-
In which a divided ring, f, is ftrranged This
ring fits loosely within the chambere. Onthe
shaft ¢, outside this chamber, a plate, ¢, ismade
fast, and so as to revolve with the shaft. A
lever, fi, 18 hungupona fulerum, 4, on the plate,
and so that the lever becomes a fixture upon
the plate to stand or revolve with it, as the

case may be, the noselof the lever extending

within the ehamber and between the two ends
of-the divided rmﬂ, as seen in Fig, 6. The
divided ringis also hung to the phte diamet-
110*111y opposite the lelSlOI] as seen 1n Kigs.
5 and 6, and so that the ring revolves or StmdS
with the plate ¢ and the Sh&ft as the case may
be. The nose/is wedge shmpe, as seen in Ifig.

6, and so that if the lever be turned to force "
the nose ! between the two ends, the result will

be the expansion of the ring to the extent of
the wedge-like action of the nose, and this ex-
pansiou is sufficient to bring the outer surface
of the ring into close contact with the inner
suriace of the chamber e inthe pulleys. The
ring is ﬁ:aed tothe plate g and the shaft; hence
the 1:mlleyb being revolved by p{)wer when-
ever the ring is thus expanded, the revolution
of the pulleys ig communicated to the shaft c.
This is a common construction of cluteh, and
constitutes no part of .my invention. -

On the shaft ¢ is a conical-shaped collar, m,

free for longitudinal movement, and in the

collar 1s an annular oroove, n.

Parallel with the Sh‘"LﬂJ ¢ is a sliding bar, p,
arranged 1n suitable guides, 7, and 'ﬁhl(}h car-
ries a iork 8, standmﬂ in the annular aroove
n on the collar M. The collarmis ar 1*fmned to
bear against the outer end or longer arm of
the lever ; hence by forcing the collar m to-
ward the pulley its conical surface will act

like a cam upon the longer arm of the lever %

The wear upon the joints of the

[ between the ends of the divided ring and
cause 1ts expansion, as seen in broken 111168
and as before described. Withdrawing the

collar releases the lever h and permits it to
escape from its wedging position between the

ends of the ring, as shown, to disengage the
pulley irom the shaft.

To move the bar p and easily apply a strong

force thereto, I hinge one link, {, of a toggle

to the frame, asat . The otherlmk 10, Ihmge

by one end to the iree end of the other link,
as at 2.

‘to the bar p, or some 131"Q]6(3Ll()11 thelefrom

The other end of the link w, T hmﬂe

as at o.

From the central JOll]t 2, I extend A rod,
4, to any convenient pedal, so that the oper-

| {Ltor, applying his foot to the pedal, will raise
' the togg.e, as seen in broken lines, and thereby
force the slide p and the collar m into the en--
gaging position seen in broken lines, or to

draw the slide from that position Whenever 16
shall be desired to disengage the power. When
the power is chsenmged From the press, it is

‘desirable that the movement of the slides shall

be quickly stopped and not permitted to con-
tinue their movement under the momentum
of the fly-wheel. To accomplish this, I fix a
plate, 5, to the shaft, and on the shaft T ar-
range a correspondmg plate, 6, which 1S free
or loose upon the shaft—-——-—thmt 1s so that the
shaft may revolve without 1mpm‘tmw revolu-
tion to the shaft. The face of this plate is
provided with leather or any suitable mate-
rial, 7,
tweeu the two surfaces: a,ud 1 arrange this
plate in- relation to the bar p, so that as the

bar p is drawn backward to disconnect the
power it will be brought to bear upon the

plate 6, as at §, under the force applied to the

toggle throu oh the disengaging-pedal, and this

operation will force the plate 6 against the
plate 5, bringing their frictional surfaces to-
oether, so as to create sutficient friction to
produce almost an instantaneous stopping of
the machine. The plate 6 is prevented from
rotation by the end of the slide 5 entering or
standing in a recess in that plate, or it may be
otherwise prevented from rotation.

In 1llustrating the frictional cluteh which

(3
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which will produce great friction be-

105

I10

115

engages the drwmo -pulley, I have employed - '

2 clutch of common and well-known construe-
tion; but it will be understood that any of

‘the well-known clutches operated by a longi-
tudinally-moving collar on the shaft may be

substituted ther efor This part of my inven-
tion, therefore, is not to be limited to the par-
tieular frictional mechanism shown.

I claim— |

1. In a double-action power-press, the com-
bination of the vertical slide carrying the
movable holding-surface, a vertical movable
slide carrying the punch, mechamsm substan-
tml]y suech as described, to impart 1"6011)]?00&13
ing movement to the punch slide, a toggle or
Loggles one link of which is ]11110"ed tothe slide

120

125

130

which carries the holding- surfaee, the other

and turn that arm outward and force the nose | Jink hinged to a fixed pomt in the fmme, and,
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mechanism, substantially such as described,
between the links and the-driving-shaft, where-

- by said links are forced into llne to brmo the
‘holding-slide to its grasping position in ad-

- line during the oljeratlon of the punch, and
- then to turn said links out of line to withdraw

‘the holding-slide, substantially as described.

2. In a double action power-press, the com-
bination of the vertical slide carrying the
- movable holding-surface, a vertical movable
slide carrying the punch, mechanism, substan-

- tially such as described, to impart reciprocat-
- 1ng movement to the punch -carrying slide, a
15

. to the slide which carries the holding- smface,

the other link hinged to the frame, an arm ex-

. tending from one of the links, and mechamsm
-substantially such as descrlbed to operate up-
on said arm, whereby the rec1proca,t1ng move-
~ment 18 1mpa,rted to said holdmﬂ dewce sub-
- stantially as described. | -
- 3. Ina double-action power-press, the com-
~ bination of.the two vertical reciprocating
slides, the one carrying the blank-holding de-
vice, the other the punch, a revolving driv-
ing- shaft an eccentric thereon a ring upon
said eocentrlc and within which the eccentrlc
revolves, the said ring in connection with the

- 20

- 30
- of the eccentric a reciprocating movement is

' 1mparted to said punch-earrying slide, and a
toggle ortoggles, one link of which is hlnged to

| - the blank-holding slide, the other link hinged
35
- an arm extending therefrom toward the eccen-

trie-ring, the sald ring provided with a stud
arranged to operate upon sald arm to impart
to it a swinging movement;,; whereby the ec-
centric-ring in imparting reclp1 ocating move-
ment to the punch-carrying slide also imparts
- & vibratory movement through said arm to the
toggles, and thence a recipr oc‘xtmn movement
to the blank- holdmg slide, substfmtmlly as de-

45 scribed.

40

vance ot the punch, and retain said links in

toggle or toggles, one link of which is hmned-

to the frame, one of said links provided w1th-

punchecarrying Slide, whereby in the rotation |
‘ing-pulleysloose thereon, a frictional clutch be-

iy

‘ing-pulleysloose thereon,a frictional clutch be-
| tween said pulleys and shafb the collar m, lon-

4, In a double-action powér.-préss, the com-

bination  of the two vertical reciprocating

slides, the one carrying the blank-holding de-
vice and the other the punch, a revolving
driving-shaft, an eccentrie theleon a ring on 50
sald eeeentrlc and within which smd eccentric
revolves, said eccentric-ring connected to the
punch-carryingslide, and whereby reciprocat-
ing movement is imparted to said punch -car-
rying slide, a toggle or toggles, one link of 55
which is hinged to the blank-holdingslide, the

-other to the frame, one of thelinksconstructed
+ with an arm extending-therefrom toward the

eccentric, and constructed with a cam-shaped
slot, and a stud on the eccentric- -ring working 6o

in said cam- shaped slot, whereby through sald

arm and toggles reclprocatmg movement is

‘Imparted to said blank- holdmﬂ slide, substan-
tially as described.

5. The eombmatlon of the shaft ¢, the drw

gitudinally movable on said shaft, the slldmg

| bar p, in connection with said collm and the

toggle £ w, one link hinged to the frame, the 70

other to the bar p, and-a connection from the

‘toggle, whereby reciprocating movement may

be imparted to said slide, substantially as de-

seribed.

6. The eombmatwn of the shaft e, the driv- 75
tween said pulleys and shaft, the collarm, lon-
ogitudinally movable on said shaft, the sliding
bar p, in connection with said collar, and the
toggle ¢ w, one link hinged to the frame, the
other to the bar p, and a connection from the
toggle, whereby reciprocating movement may
be imparted to said slide, the frictional plate
b, fixed to the shaft, and the frictional plate
6 loose upon the Shaft but prevented from ro-. 85

mtlon substantially as deseribed.
NORMAN C.

80

STILES.

- Witnesses:
SAMUEL 3. WARNER,

HARRIS WARNER. |,
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