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Lo all whom 36 may conceri: |

Be it known that I, F'RANK M. LEAVITT, a
citizen of the United States, residing 1n
Brooklyn, in the county of Kings and State
of New York, have invented certain new and
useful Improvements in Drawing or Stamp-
ing Presses, of which the followingis a speci-
fication. | |

This invention relates to presses for work-
ing sheet metal or other material wherein the
blank or sheet to be operated upon is gripped
against the die by a blank-holder and held
there during the operation of the plunger or
punch. Such presses are most commonly
used for drawing sheet metal into deep dies
in forming pans, basins, can-covers, &c., and
are known as drawing-presses. IPPresses of

this echaracter are also used for cutting out.
and embossing a blank, or for first cutting

out and subsequently punching a blank, and
are known as double or triple action cutting,
punching, or embossing presses, as the case
may be. In presses of thisgeneralcharacter
the plunger or male die or punech is usually
connected to a crank on the driving-shaft,
which at each operation of the press forces
the plunger down and lifts it again. 'T'he
blank - holder through which the plunger
moves descends in advance of the plunger
until it reaches the blank or piece of sheet
metal and stops, pressing this firmly against
the fixed die. It then pausesordwellsin this
position in order to firmly hold the blank dur-
ing the action of the plunger, and it then as-

cends either with or immediately atter the

plunger to regain its normal elevated position.
This movement of the blank-holder, being
somewhat complicated, has usually been 1m-
parted by means of cams, which are subject
to wear, so that the blank-holder is not held
firmly to its work. Forthe avoidance of this

diffi

mechanically objectionable. o
The object of my present invention 18 to

provide an improved and simplified mech-

anism for imparting the requisite inovement
to the blank-holder. I provide one or more
oscillating levers connected by toggle-links or
other mechanical connection to the blank-
holder, so that as the levers are vibrated to

bring their arms into line with the direction |
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culty various arrangements of toggles
have been devised, some of which have been

| of movement of the blank-holder the latter

is forced against the die, and for operating

thisleverI provideareciprocatingslidedriven
from the driving or-erank shaft and having
a movement independent of thatof the plun-
oer. This slide is connected with the lever
or levers through the medium of a cam con-
nection so constructed that toward one end

of the movement of the slide the cam shall
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act to communiecate its movement to the le-

vers, while toward the opposite end of its
movement the cam shall beidle,serving only
to hold the levers stationary in theirextended
position in order to cause the blank-holder
to dwell in contact with the die. A cam-sur-

face of this construction is subject to the

minimum of wear and acts upon the levers

by imparting a direct thrust to them, which
by the movement of two oppositely-arranged

levers is exactly balanced between them.

Figure 1 of the accompanying drawings is
a front elevation of my improved drawing-
press in its preferred form. Kig. 2 is a side
elevation thereof, looking from theleft in IMig.
1, the frame of the machine being partly
broken away and the die and blank holder
and plunger-frame 1n mid-section. Figs. 3,
4, and 5 are diagrammatic views correspond-
ing to Ifig. 2, Fig. 3 showing the machine at
theinstant when the blank-holderhas gripped
the blank, Ifig. 4 showing it when the plunger
is at extreme downstroke and the plunger
and blank-holder are ready to reascend, and
Fig. 5 showing 1t when both plunger and
blank-holder are raised to their normal posi-
tions. o .

On a suitable base A 1s mounted a fixed
frame B, forming the bearings for the work-
ing parts, and to this frameis fixed g station-
ary or female die C. The blank-holder D is
fastened to a frame E, which reciprocates be-
tween vertical guides b b on the inner sides
of the frame I3. Transverse bars or cross-
heads F F are fastened rigidly but adjust-

ably to the fraine E through the medium of

screw rods or posts ¢ @ and nuts ¢ ¢. These
cross-heads F F are connected by links or
connecting-rods d d to cranks or lever-arms
e e, projecting from shafts ff, which are hung
in bearings ¢ g at the upper part of the frame
B on opposite.sides thereof. There are two
shafts f f on opposite sides of the frame and
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two sets of ]illké .

Each shaft
one end a crank-arm /. Each shaft 7, with
its arms.e e projecting downwardly or out-
wardly and its arm A projecting upwardly
or inwardly, constitutes a lever of the first

class, which 1s deswna,ted as a whole by-the

letter G.

The plunger or male die H, commonly called
the “ punch,” which enters the hollow in the
female die C and is made of any suitable
shape conforming to that of the article to be
produced, is carried by the plunger-frame I,
Fig. 2, which is connected by a pitman or con-
nectmﬂ‘ rod J to a erank ¢, formed on the main
crank- Slmft K. This Shaft has bearings in
the frame I3 at 77. The shaft I is driven

- from a driving-shatt L., having fast and loose
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pulleys, through a pinion [ and gear-wheel k.
This wheel £ is mounted so as to turn freely
on the shaft X, which is normally stationary,
and Whenever it 18 desired to operate the
press this wheel is clutched to the shaft IK
by means of a one-revolution cluteh M, Fig.
1,0f any usual construction, which 1s brought
into action by pressing down a treadle (not
shown) whichconnectswith the clutchthrough
a rod m. The construction of such clutches
is well understood inthe art, and I have there-
fore not shown the cluteh in detall.

So far as described the machine is of a well-
known construction. 1 will now proceed to
describe those features which are

vention.

The frame I3 carries on one side two lat-
eral extensions n 7, between which is fixed a
vertical bar p, constituting a slideway. On
this bar is mounted a plate or slide N, which
is connected by a connecting-rod P with the
crank ¢ on the end of the main shaft I
Hence at each revolution of this shaft the
slide N is reciprocated from its lowest posi-
tion upwardly and back downwardly to the
starting-point. The slide N is constructed to

engage the ecrank-arms /» i of the two levers

G Gthrough the medium of a cam connection
so constructed that when theslide isatthe bot-
tom of its stroke the crank-arms /i /v shall be
turned inwardly and downwardly; but as the
slide rises they will be thrust outwardly and
upwardly during the first part of this move-

- ment and during the latter portion of its up-
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ward movement and the first portion of its
downward movement the arms shali be un-
affected by it, and during the remaining por-
tion of its downward movement the arns
shall be again drawn inwardly and down-

wardly. This cam connection may be vari-

ously constructed; but I prefer the construec-
tion shown, which consists of cam-grooves Q
Q in the slide N, engaging anti-friction roll-
ers r r, mounted on the onds of the crank-
arms h N, as best shown in Fig. 2. The cam-

slots Q Q are approximately of inverted-L.
shape, their npper branches s s being approxi-
mately horizontal, while their lower branches
t t extend vertically parallel with each other,

05

f has at |

. added or
altered in the application of my present in-
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the two branches being united by easy curves.

The lower or parallel branches ¢ ¢ constitute
idle portions of the cam connection, by means
of which the dwell of the blank- holder Whlle
pressed against the die C 1s attained.

The opemtmn may be best understood from
Figs. 3, 4, and 5, which are somewhat dia-
orammatic in character, the cranks, levers

cam-slots,. &e., being reduced in width to
render their movements more clear. .

While at rest the machine stands with 1tb
moving parts in the position shown in Fig. 5.
The c%heet of metal x 1s first laid on the lower
die C, as shown in Fig. 3, and the press is
then stm ted by opemtmo the cluteh M, caus-
ing the shaft KK to execute one revolution.
The erank g by revolving in the direction of
the arrow in Fig. 5 during the first half-revo-
lution moves the slide N upwardly to the po-
sition shown in dotted .lines in Fig. 5. This
upward movement causes the cam-slots Q Q
to firsty lift the rollers 7 » and then thrust

them outwardly, vibrating the arms /» /1 and

levers G G until the rollers have traveled
through the upper branches and curved
portlons of the slots. While the rollers are
moving in the ecurved portions of the slots

the .t‘mwulf_w movement thus communicated to

the arms /i /i gradually decreases in speed,
and finally stops as the roliers enter the ver-
tical portions¢ {. While the rollers are trav-
eling in the vertical portions of the slots the
arins i i are stationary, their levers G G hav-
ing now reached their extreme positiond with
their arms e e directed downwardly in line
with the links d d, so that the frame K and
blank-holder D are lowered to their lowest
positions and forced tightly against the blank
x, which is thus pressed twhtly between the
blank-holder and die. With the proportions
shown this oceurs at the first three-eighths of
a revolution, the parts having now reached
the positions shown 1n Iig. 3. During the
ensuing qumtel' of a 1"*0?0111‘[1011 until tllb Po-
sition Shown in KFig. 4 1s red(.,hed the slide N
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is completing its upward and commencing its

downward movement, and the vertical por-
tions ¢ ¢ of the slots are engaging the rollers
r r, holding the latter and the levers (x (+sta-

tionary and causing the blank-holder D to

dwell in contact with the blank, so that it
maintainsits pressure againstthe latter. The
remaining portion of the revolution carries
the parts from the position shown in Fig. 4
back to the normal position shown in I‘w 5.
In so doing the descent of the slide N bri: Ings
first the curved and then the horizontal por-

tions of the slots into engagement with the 1

rollers 7 7, thereby tlltlnn* the levers G G to
the p051t1011 shown 1n FKig. 5 and pulling up
through the links d  on the frame E, so that
the blank- holder 1s. 11fted to 1ts hmhest POSi-
tion.

The crank 4, operating the plunger, is sef at
an angle of a,pptommately one hundred and
thu*ty-ﬁve degrees in advance of the crank ¢,

as shown, so tlm,t normally 1t s‘rands some-
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what below its uppermost position, and upon
starting it first lifts the plunger H slightly
until it passes over the center, and then car-
ries down the plunger, but at a slower rate of
speed than that at which the blank-holder de-
scends. At the instant thatthe blank-holder
reaches its lowest position the plunger H has
not yet reached the blank. (See Fig. 3.)
During the period of dwellof the blfmk-holdm
the plﬁllﬂ‘el completes its downward move-
ment and acts upon the blank, drawing it or
embossing or punching it, as the case may be,
while its margins are held by the blank-
holder.
that the plunger has completed its work.
From this moment both the plunger and

- blank-holder reascend, finally stopping in the
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positions shown in Fig. 5.

The exact relative angle of the two cranks
g and 7 is not essential, as the crank ¢ might
be set somewhat farther in advance of the

crank ¢ than the exact relation shown, pro- |

vided it be not set so far as to bring the plun-
oer H into contact with the blank « until after
the blank-holder D has. clamped the blank.
It will be understood that when the lever-
arms ¢ and links d are broughtintoline, after

the manner of toggle-levers,the thrust dueto

the pressure transmitted to the blank-holder
1s received against the bearings g g of the
shafts G G. Consequently the maintenance
of the leversin this positioninvolves nostrain
on the crank-arms /i, rollers 7, or the surfaces
of the cam-slots Q. Thereisconsequentlyno
appreciable wear of the cam-slots in the porv-
tions ¢ during the idle movement of the parts.
It is only in this portion of the cam that wear
is objectionable, as in this portion only will
wear affect the pressure with which the blank

is gripped between the blank-holder and die. |

Any wear elsewhere will simply vary the ex-
tent of lift of the blank-holder or the exact
time at which it descends, both of which are
immaterial. It follows that when the proper
adjustment of the height of the blank-holder
is once made by means of the scerews a a and
adjusting-nuts ¢ ¢ to give the requisite press-
ure against the blank this adjustment will be
mamtamed unimpaired as long as the ma-
chine may be operated with blanks of the
same thickness and until some wear occurs
in the bearings that necessitates a new ad-
justment; or, in other words, the adjustment
is maintained for an indefinitely long time.

1 am aware that cams have been heretofore
used in drawing-presses to hold a toggle sta-
tionary and secureadwell of the blank-holder
during the operation of the plunger; but in
such constructions the toggle has been oper-
ated directly by some part moving with the
plunger or its operating-crank or connecting-
rod and necessarily partaking of the motion
thereof. In such constructions it 1s impossi-
ble to secure any lead of the blank-holder-op-
erating mechanism over the plunger-operat-
ing mechanism, and it is consequently neces-
sary to give both the plunger and blank-holder

Fig. 4 shows the parts at the instant |

blank-holder.

a much longer stroke, thereby increasing the

size of the machine and reducing its working-

capacity as compared with the construction
provided by my invention. By my introduc-
tion of a separate reciprocating part N as an
intermedium by which to operate the toggles
I secure the advantage of driving allthe parts
in the best relative order to secure the most
compact structure, aff ording the greatest
strength for a given weight.

70
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1 have stated that the blank- 1101de1 Ope1~ |

ating mechanisimm has a lead over the plun-
ger-()pemting mechanism. By this 1 mean
that the blank-holder is given an effective
operation in advance of the plunger.
actnal lead of the crank, operatively consid-

ered,isdifferent from the apparent lead shown

in the drawings, since from the fact that the
slide N in the construction shown moves in
the opposite direction to the blank-holder
the crank g is set to one hundred and eighty
degrees from the position it would occupy if
it acted directly instead of inversely on the
The actual lead of the cranks
is approximately forty-five degrees. 'This
would be apparent if the slide N were in-
verted and caused to move first downwardly
and then upwardly, by which the same re-
sulting movement might be attained.

30
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By the expression ‘“cam connection” be- |

tween the slide N and crank-arms 72 A,

desire to cover any suitable construction of
cam-faces on the one part acting against suit-
able faces or rollers on the other, which shall
secure the idle movement or dwell hereinbe-
fore described. The construction shown is
believec to be mostsimple and practical; but
other arrangements of cam-surfaces might
be substituted. For example, the arrange-
ment of the cam-grooves in the slide and the

100
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rollers on the level -arms might be 1ever.‘;ed .

to the same effect.

It must not be inferred from the partict-
larity of detail with which I have described
the construction of press shown in the draw-

ings that my invention 18 limited to the ex-

act or even to the general construction shown.
For example, the construction of the blank-
holder frame with cross-heads K F and ad-

| justing-screws a ¢ and nuts ¢ ¢ is not essen-
‘tial, as other ways are known in the art for

IIO
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adjusting the height of the blank-holder rela-

tively to the die, almost any one of which

| might be adopted in lieu of that shown.

My invention is to be understood as lim-

120

ited only to the novel features specified in

the claims, and as to all other features the

construction or arrangement of the parts may
be varied in any manner that the skill, judg-

ment, or taste of the constructer may suggest. -

I claim as my invention the following-de-
fined novel features or improvements, Sub
stantially as hereinbefore specified, namely:

1. In a press of the character described,
comprising a fixed die, a reciproeating .plun-
ger, a reciprocating and pausing blank-hold-
er, & driving-shaft, and connections for com-

125
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municating motion from theshaft to the plun-
oger, a means for impartingthe requisite move-
ment to the blank-holder, consisting of the
combination of an 0&;0111:1,111'10 lever (;011116(16{1
to the blanlk-holder, a 1‘ecipl‘oeatin g shide

driven from the shaft and having a move-
“ment Independent of the plunger, and a cam
connection between said slide and lever for

oscillating the latter by the reciprocation of

the slide, constructed with an idle cam-sur-
face 1n engagement at one end of the move-

ment of the slide and while the. lever 1s in

the position to hold the blank-holder against

the die, whereby during such portion of the
movement of theslide the blank-holder pauses
and holds the blank against the die dmmw
the action of the plunﬂ'er

2. In a press of the character deqeubed |

comprising a fixed die, a reciprocating plun—
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oer, a reciprocating and pausing blank-hold-
er, a driving-shaft, and connections for com-
municating motion from the shaft to the plun-
oger, a means forimparting the requisite move-
ment to the blank-holder, consisting of the

combination of oppositely-arranged oscillat-

ing levers connected to the blank-holder, a
reciprocating slide driven from the shaft and
having a movement independentof the plun-
ger, and opposite cam connections between
sald slide and the respective levers for oscil-
lating the latter by the reciprocation of the
Shfle, constructed to exert a balanced thrust
in opposite directions against the levers and
having 1dle cam-surfaces in engagement at
one end of the movement of the slide and
while the levers are in the position to hold
the blank-holder against the die.

3. In a press of the character described,
comprising a fixed die, a reciprocating plun-

ger, & reciproeating and pausing blank-hold- |

witnesses.

451,224

er, a driving-shaft, and connections for com-
mumcatlnrr motion from theshaft to the plun-
oer,a means forimparting the requisite move-
ment to the blank-holder, consisting of the
combination of an oscillating lever connected

45

to the blank-holder, a reciprocating slide -

driven from theshaftand having a movement
in advance of and independent of the plun-
ger, and a cam connection between said slide

‘and lever for oscillating the latter by the re-
ciprocation of the slide, constructed with an

1dle cam-surface in engagement at one end of
the movement of the Shde and while the le-

ver is in the position to hold the blank-holder-

against the die, whereby during such portion
of the movementof theslide the blank-holder
pauses and holds the blank against the die
during the action of the plunger and the
blank-holder-operating mechanism by having
a lead relatively to the plunger- operating
mechanism enables the throw of the parts to

be shortened and the time wasted in idle

movements reduced.

4. The combination of a fixed die C, recip-
rocating plunger I, a crank-shaft K, a bla,n]{-
holder D, oscillating levers G G, links d d,
connecting the lower arms of said levers to
the blank-holder, reciprocating slide M, hav-

Ing cam-surfa,ees engaging the upper arms of
Sald levers, and drwmﬂ' eonnectlons between
the ¢rank-shatt and plunn‘er and between the
crank-shaft and said slide. -

In witness whereof I have hereunto sig ned
my name in the presence of two %11bsu‘1b1ng

FRANK M. LEAVITT.

r'h"

Witnesses: |
GEORGE Il. FRASER,
IFRED WHITE.
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