4 Sheets—Sheet 1.

F. M. LEAVITT.
STAMPING PRESS.

(No Model.)

—al
-
—— Ep—— SE——— e—— - e

g’.28, ——

- s . e — — — — L.l_l.ll__.

) - - & _ _ _ ) - o o ;

; T & o - - &Jlﬁr_ah&wiaﬂﬁi?ilfj

—

-_Il..l...__l_.lr—. —— ek P e — gg— —

s P, T

|
|
|

I

|

| ==

| . o =
_

_

B
|

Washingto D.C.

At

’
=l
Z

e e
————

I
|
1
—
|
I
|
1
!
!
A

N. PETEFS, Photo-Lithographaer,

iy - o ] . . - -
o , . ! - . |
....".._r_..-l..l.ll.l..l__ll_lll—lll __ ) i — ) - | . | . ‘ |
| e e . —_ =N Y == e
; . : P : o |
7 - W . | . .

00
i
E
i
|

698

No. 388,
E L
=
4
=]

 WiTVESSES, — 7



(No Model) ' ' 4 Sheets—Sheet 3,
o F. M LEAVITT 4 Sheets—Bhoet 3,

I _ STAMPING PRESS.
No. 388,698. o Patented Aug 28 1888

1
NI

. . -\ - ) ) - ; [ .
‘ I I /
10y TOYO
S\ | | '

‘,,.-"""".""'-. _ l . e T
i \\ ——— ! - ....1.. -~ \\
: | ' i

’ | 7 pe ::“" T
- / n € \ -
f'_#“hn [ / \H____r"; I , \‘ :.r"" i
..+u-.‘ ‘\ l I IL_ ' |J Fa -
\ T _"7-'-"'*?-:3' —— /
P v e o] e A e g — |
! . , e
'-'f ' / t “~ A ll \\ \‘i-.-
' - ./ -
""H: \ : ,%ﬂ:fi& II | ‘I R
l k\ I I"""‘---....._,.---"'. I{ / . ]
( . ‘ 'L” 1 ’
'ég-l -4 al
/ 'I_.:-- i : l""-"'"-.'—"""' e o l
1J15_:- e e . st ”:’.E-...Il.,...._
- H&.\ 1; | I : . : f}'"
b T " I T
\I\H__ l _é/ | ’ hf .
;oI ! _ ! \
-~ L | : I 1 : \
/. . -
——f ML - 1 .
(Z‘ ; ] '__E____'_'-____t;;“f}'}l ' IC""'
| __rl -j"- o 1 . _i _rl :

) W///YESSES A   6‘ ) //rVE/vra,?e.

N. PETERS. Pholo-Lithographor, Washington, D. G.




4 Shests—Sheet 3.

~ (No Model.)

F. M. LEAVITT.

STAMPING PRESS.

8,1888.

Patented Aug

No. 388'_

28
|

s
7

— _2/VKE W e

— - bk _‘“—_‘f

washington, D. L.

N. PETERS, Pholo-Lithographer,

U2

698
iy

S
A

—M.
K




o F. M. LEAVITT. S '
 STAMPING PRESS. e
~ Patented Aug. 28, 1888. .

 TNo. 388.698.

_O | —

- WITNESSES, o . B SRS /”"'E”m?

'
-




5

10

" UNITED STATES

' FRANK M. LEAVITT, OF BROOKLYN, NEW YORK.

STAMPING_uPRESS.

SPECIFICATION formmg park of Letteru Patent I 0. 388 698 dated August 28, 1888

| Applmﬂtmn filed J anualy 13 1888 barlal No. 260, 610

(Nn mudal ) -

To all whom tt may concern:

Be it known that I, FRANK M. LEAVITT, of
Brooklyn, Kings county, New York, have in-
vented cerba,ln new and useful Improvements |

in Stamping or Drawing Presses, of which the

following 1s a specification.

My invention relates more esPecmlly to 1arge
and powerful presses for drawing sheet metal
in large and deep forms, such as for large
pans, kettles, and other vessels. In this class
of presses the sheet-metal blank is placed over
the mouth of the die.and there held by an an-

nularclamp or blank-holder whilethe plunger-

s
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| _plunger to release and permit the removal

30

35

die descends within the annular holder and
forces the sheet metal into the lower die, thus
stamping or drawing 1t into the desired form.
These actions therefore require that the
blank - holder should first descend forecibly
against the margin of the blank and there
pause, holding the blank firmly upon the die,

while the plunger continues to descend within

the holder and forces or draws the middle of
the blank into the die, thus imparting the
proper shape thereto. The holder still re-
mains in its holding position during the up-
strokeof the plunger until the plunger is with-
drawn, when the blank-holder rises with the

of the sta,mped article and leave the press
ready to receive the next blank. Now, the
stroke of the plunger is usually effected by a
simple crank motion, while the motion of the

blank-holderis usuall y effected by cams which

are so formed as to give the desired pause in
the action of the holder relatively to the action
of the plunger. - Cams canof course be readily

formed to impart the proper motion and pause

to the holder relatively to the motion of the
plunger in a perfect manner; but a great ob-

40 jection which applies to cams 'is that, owing to

the great strains exerted in machines of this
class, the pressure and friction on the cam-

surfaces are so great as to caunse rapid and de-

structive wear, which soon renders the action
of the cams inaccurate, so as to require fre-

quent adjustment, repairs, or renewals, which

“are both troublesome and expensive.

The object of my invention is therefore to
effect the relative motions of plunger and

‘blank-holder in an accurate and durable man-

ner without the use of cams at all, and this I

‘metal into the deswed fori.
1 or up stroke of the plunger, as seen in Fig. 7,

effect by employmﬂ* 51 mple cr anks a,nd toggles,'ﬂi-{}
or links which impart the desired relativemo- -
tions and pauses to the blank-holder in asim- -~ -

ple, durable, and accurate manner, as herem-
after fully set for th and claimed. SRR
In the drawings. annexed Flﬂ‘llle 1 glves

front elevation of my llllproved_ press, the
holder and plunger bemw at the bottom of the .=

stroke.

Fig. 2 1s a secbmua,l side elevation of

60 -

the press with the parts in the same position. =~

at the top of the stroke.

‘Fig. 3 is an external elevation of thesameside .
of the press, but with the plunger and holder
Figs. 4, 5, 6, and 7 . .
are diagrammatic views Showmg the parbs in €

their different snccessive positions toillustrate .~

gram of a modification.

Turning to the dra,Wlngs 1L WIH ﬁrsb refer to o

the diagrammatic views in Figs. 4, 5, 6, and 7,
which illustrate the principle and action of

my Invention In & sunplel and more direct
In these views, « indicates the lower-f__
“die or matrix, which is fixed to the bed or ..
table of the maehlne in the usual way, and

maniner,

the actions of the mechanism. Fig. 8isa dla-]-x;}jﬁf;;-__ :

70

75

which contains on its face the Gavmy Or recess .

adapted to the shape of the pan, or Vessel to be_:f:;'f

formed or drawn.

b, Fig. 4, indicates the flat blank of sheeb'”
metal placed on the die and to be sbamped or,_

drawn into the desired form.

¢ indicates the reciprocating blank- holder -
which is of annular or hollow cylindrieal form
‘and which is adapted to descend at the prOper
moment upon the edge of the blank, as seenin §
Fig. 5, to hold it firmly upon the die while
the center of the blank is being sbamped or ..
drawn into the hollow of the dle | L

d indicates the reciprocating plunger 01:-__5;

patrix, which moves within the interior of the

‘hollow cylindrical blank-holder,and isadapted "

to descend at the right moment against the =
blank sheet and force it into the hollow of the
die, while the blank is held fomlbly at 1tsf-_.-f_;i}g

‘margins by the blank-holder ¢, as shown in

95

Fig. 6, thus drawing or sta,mpmg the Sheet;;:-'-

‘On the return.

the blank-holder still continues to hold umll

the plunger is retracted from the die and from

100

the article formed therein, when blank- holder

and p]unger then rlse togebhel as seen 11:1 I‘m
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‘In the cross-head &, the cross-head being of

4, permitting the removal of the stamped arti-
cle and the placing of another blank in posi-
tion for a repetition of the actions, as shown
in Fig. 4. 1t will therefore be seen that the
described actions of the press require that the
blank-holder have a considerable pause in its
motion, so as to hold the blank firmly while
the plunger is moving to force it into the die.
This pausing and holding action of the holder
relatively to the stroke of the plunger is
effected in a simple and reliable manner by the
mechantsm best shown in the diagrammatic
views. In these views, f indicates a crank-
shatt, to which the power is applied and which -
makes but one revolution at a time, as usual
in presses, each revolution producing one com-
plete action of the press and forming one arti-
cle, as 1s usnal in this class of machinery.
Now on this crank-shaft is a main crank, e,
which is directly connected by a pitman, g,
or other connection with tbhe plunger d, the
pitman being of course preferably adj astable
in length in the usual maner, as illustrated in
Fig, 1.

As seen best 1n Figs. b, 6, and 7, & indicates
what 1 may term a ‘‘reciprocating driver or
cross-head,’” which reciprocatesinline with the |
plunger, and 18 connected indirectly with the
blank-holder ¢ by a systew of toggles or links
and crank-lévers, by which, chiefly, the pecu-
liar pausing and holding action of the blank-
holder relatively to the stroke of the plunger
is effected. 'Thisreciprocating driver or cross-
head is driven or reciprocated by a second
crank, 4, on the crank-shaft f, the crank-pin
of which eng gages a square sliding block, ¢,
which moves in a horizontal slot or groove 7

course guided in vertical guldes, so that the
revolution of the crank 7 imparts a true verti-
cal reciprocation to the cross-head, while the
slot 4 and sliding block ¢ allow the free hori-
zontal swing of the crank without interfering
with the vertical motion, as will be readily un-
derstood. The cranks ¢ ¢ are preferably ar-
ranged at a distance apart of aboat one-third
the circumference, but they may be set ex-
actly opposite; but I prefer their nearer po-
sition, as will be hereinafter shown.

Now k indicates two toggle-links, which are
plvoted alongside the cross-head on fixed axes
k*, and they are preferably made with oppo-
site and equal arms %k %', as shown. The in-
ner arms are connected by short links m m
with rigid projectionson the cross-head i, while
the outer arms are connected by toggle-links
n n with the blank-holdere. The toggle-links
n should be provided with an adjustment for
length, or theilr connection with the blank-
holder should be adjustable, or the blank-
holder should 1tself be adjustable in length to
regulate the length of the effective stroke of
the blank-holder, as will be understood, such
adjustment being shown in Fig. 1 in a practi-
cal way.

"down the blank-holder 5.

It may now be seen on reference to Fig, 4
that the operative connections of the planger |

388,698

and blank-holder with the crank-shaft are such
that when the machine is in repose both plun-
ger and blank-holder will be at or near the top
of their stroke and the cross-head n will be at
the bottom of its stroke, the toggle-links k %
being nearly horizontal, while the short links
m are vertieal and the toggle-links n inclined
to the vertical. It will therefore be noted
that 1f the cerank-shaft now revolves in the di-
rection of the arrow the cross-head & will
move upward, thus causing the links m m to
force or swing the toggle-links & & around to-
ward their vertical position, which will of
course depress the toggle-links n n and force
As the blank-holder
descends, the crank ¢ will also now force down
the plunger d, the two moving together; but
the blank-holder will move in advance of the
plunger, as seen in Ifig. 5, until the blank-

holder reaches and bears upon the blank b

upon the die a, when it will be pressed firmly
thereon and now remain at rest, holding the
blank firmly on the die while the D]LII]U’E}I con-
tinues to descend rapidiy within the statlon
ary holder and against the blank, as seen in
Fig. 5. At this instant it will be seen that
the crank ¢ will be passing through its arc
of least effect at its upper dead-point, while

the cross-head A is in the position of a tangent

or chord to this arc of least effect, and hence

during the swing of the crank through this

arc (about one-quarter of the circle) very
little motion will be imparted to the cross-
head. It will be further seen that what
little motion is 1mparted at this time to the
cross-head will be neutralized so far as its
transmission to the blank-holder is concerned
by the effect of the toggle-links n and links m,
for in this position it will be seen that the
links m will be at right angles to the stroke of
the cross-bead A, and hence their arc of nio-
tion will be tangent to the stroke of the cross.
head while the toggle-links k k& will be paral-

lel to the stroke of the cross-head, and the tog-

ole-links n n in line with the crank- 1evers

hence after the blank - holder reaches and
bears firmly upon the blank the only motion
imparted to the cross-head 2 by the further
rotation of the crank ¢ (see Fig. 5) will be that
equal to the sine of the erank’s are to which
the cross-head is the chord, as indicated by
the dotted lines, and while the cross-head is
moving thr ough this sine the only motion im-

parted thereby to the toggle-links k % through

the connecting-links m will be that repre-

sented by the sine of the ares in which the
links m swing, as shown by dotted lines, which
18 practically nothing, and even if veryslight
will be actually reduced to nothing at the joint
between the toggle link &k and toggle-link n,
which are in line and will therefore have no
effect on the blank-holder except to hold it
more firmly in its pausing and holding g Posi-
tion; hence while the erank ¢ is at its posi-
tion of least effect and moves through about
one-quarter of its circle at its upper dead-

point no further motion will be imparted to.
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| the blank-holder while the other crank, e, is |
movingthrough itsarc of greatest effect—that
18, from the pemtmn shownin Fig.b to the posi-

|||||

388,608

tionshownin Fig. 6,or about one-quarter of the
circle—so that hence as soon as ‘the blank.
holder reaches and bears firmly upon the
blank it remains at rest in said position, as
seen in Fig. 5, while the plunger now de-

~ secends repidly as shown in Fig. 6, and forces

10

s

the middle part of the blank into the die, thus

drawing or stamping the metal into the de-
-sired shape.
continues, as shown in Fig. 7, it will - be seen
that the plunger will rise out of the die a lit-

‘As the rotation of the -eranks

tle before the blank-holder relaxes its hold on
the work, thus causing the plunger to retract

- itself from the work, after which blank-holder

20

and plunger rise tegethel until they reach the

‘position of repose or starting, (shown in Fig.

4,) where the revolution is supposed to end

- thus completing one action of the press, and

.30

thus allowing the removal of the work and the

-  _ placing of another blank in position for the

next action. It will therefore be seen that by
this mechanism the desired relative motions:-of-

the plunger and blank-holder are produced in
a verysimple and efficient manner,the pausing
and  holding action of the blank- holder while
the plunger is entering the die being produced
‘without any cam a,emon whatever, but solely by |

cranks and jointed toggle links or bars, whose

joints are constantly engeged'or'cenneeted“, and
- in which there is comparatively little friction

- or wear, and which therefore has the great ad-

- 35

vantages of being strong and simple in con-
struetion, durable and efficient in action, and

having a great range of wear without requir-

- ing repalrs or adjustment whleh 18 nOL the case

45

co

o Slmlla,rly to the corresponding parts in the | n

tn
N

with cam mechanism.
It will be noted thab by havmg the eranks

e ¢ set nearer than a diametrical position the.

plunger-crank ¢ will have a longer and more

effective stroke when the other crank, i, is
~ passing through its arc of least effect; but the.

cranks may of eourse be set directly OppOSII}e

~or at any other distance apart, according to
- the particuiar extent of stroke desned as Wlll'
- be readily comprehended...

By now referring to Flgs 1 2, &nd 3 the.
practical construction of a press embodymg
~ the principles illustrated in the diagrams will
In these views Figs.

be readily understood.
1, 2, and 3, like parts are of course letteled

aiagrams, which parts will be found practi-
cally identical in both cases.. Turning, there-

fore, to Figs. 1, 2, and 3, it will be seen that
-~ the die a is ﬁxed upon the bed or table s of |

the press, from which table arise the strong
side standards, ¢ ¢, connected at the top by the
arched head 7. 'The main crank - shaft f1s
mounted in bearings in the top of the stand-

~ardstt, and extends centrally and transversely
_ 3. The crank 7 on
the middle of the crank-shaft between the
standards 1s connected by an adjustable plt

bhreuﬂfh the said standards.

‘crank-shaft £, as best seen in Fig.

1887.

‘holder.

Fig. 1, with a short Cross- head 7, WhICh moves_-"'::;;f..jg[__;:_ :
in gmdes ¢* on the mbeuor ef the hollow ey- -~ .

lindrical cross-head ¢, connected to the blank-
holder ¢, as best eeen in Fig. 2, and to this

o

short cross-head ¢’ is connected the plunn*er or -

patrix d in the manner shown in Fig. 2, or in

any other suitable way. On one end ef the

a large driving gear-wheel, u, whleh 18

1,is meunted{_._
pref- .

erably engaged with the shefb by any of those"_zf.::: o

clutehing devices which engage for one com-

plete revolution on the depression of a treadle

and then stop automatically at the end of the 8o
revolution—such, for exemple, as that shown =~ -
in my patent, Ne 370,198, of September 20,
T]JIS cluteh device is shown partly at v’ )
in Flg 1, v’ being the operating treadle-rod;
but I have not, of course, shown any deta,llz :

views of this elubeh as it forms no part of my

invention and is well understood in the art.
The gear-wheel % (see also Figs. 2 and 3) is
drlven by a pinion, ', on the end of a driv- . -

ing-shaft, w, which is mounted in bearings

Eh
‘near the base of and at the back of the stand- =~ .

ards ¢, and on the. OppOSlte end of this shaft i IS
fixed a fly-wheel, ', and a driving-pulley, w?, -

‘to which the pewel is applied te constantly

revolve the ﬂy wheel and driving-shaft and 95

‘the gears w «/, while the crank-shaft f is re-

volved only onee at a time to produce bhe
stamping action,when the treadle-rod " is de-

pressed 2CCOT dmg to the method usual in op-

erating machines of this class. On the oppo-

TI0Q:
site end of the crank-shafs 7 is ﬁxed the crank .
or crank - disk 4, which actuates the blank-
The pm of this crank 7 engages the
sliding block ¢, as seen best in. Flg 1, which
_Slldee in the horizontal groove j in the Cross- |
head %, which is guided vertically in the up-

right g cuide-bars I, standing out from and se-

-eured te one of the standardst, as fullyshown
‘in Figs. 1, 2. and 3. These stauda,rds havea
forked or U shape at- the top in the region of

o
the cross-head %, as fully shown in Figs. 3, 2, o

and 1, to better accommodate the moving parts.

are journaled the rock-shafts &% (see Figs. 1

2,-and 3,) from which the two arms'of the tog-f;:-.:

gle links £ k' radiate.

At the top of the standards, upon each 81de,

The arms %k on the outer

end of the rock-shaft are connected with the -

_top of the cross-head % by the links 7, while

the arws %’ on the middle or inner pert of the

rock-shaft are connected by the toggle-links 120

n, preferably four in number, with four ad-

justable serews, #/, secured to-a hollow eylin-
drical eross-head, c to which the blank-holder =
or blank - holdmg d1e ¢ is secured, as fully =

shown in Figs. 1 and 2. The eyhndrlea,l Cross- 125 -

head ¢ is guidedin guldes t*-on the inner feeesf PR

of the standards ¢, as best seen in Fig. 1.

The elements shewn in Figs. 1, 2, and 3 are*..'
of course identical in errangement end eetmnt}f_

with those shown diagrammatically in Figs.

4, 5,6,and 7, and hence no further deeerlpbmng’- R
of the opem,tlon or action of Figs.1, 2, and 3"
is necessary, as it is identical mbh that el ,

man, g, of well- known kind, as seen best in | rea,dy given in: refeulmfP 130 the dlegrems
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It may be seen on reference to Fig. 5 that
the parts m %" may be regarded as one set of

toggles ‘or knee-joints, and the parts » &k an-
other set of toggles, and that the toggles m &
are bent at rightangles when the blank-holder
is in its holding position and the crank ¢ mov- |
ing through its arec of least effect, while the
toggles &k n are in line at the same time. It
will be farther seen that the two pairs of tog-
gles are duplicated on opposite sides of the
center of the dies, in order to produce a bal-
anced mechanical arrangement; but the prin-
ciple of my invention is of course embodied
1n one set of the toggles, and the duplication
may be more or less, according t0 mechanical |
convenience without altering the principle of
iy machine, sothatI do not, of course, confine
myself to any particular number of the sets of
toggles beyond the least practical number in- |
dicated.

In Fig. 8, where the system of toggles is
placed at the bottom of the press, only single-
armed toggle-links £ are used, and both link
m and toggle-link n arejomted to the ends of
sald toggle - links. In this modification the
crank-shaft /' is at the top of the press, as |
usual, and the cranks e ¢ are set in an equiva-
lent position to that already described, as will
be understood from the diagram in Fig. 8.
The toggle-links & are pivoted on the base or
table of the press-frame at each side, and two |
sliding cross-heads h are used—one on each
side—guided in vertical guides on the side
frames, ¢, adjacent to the toggle-links %, each
of these cross-beads /& being connected by a
pitman, I, to the eranks or eccentrics ¢ 7 on the |
ends of the crank-shaft f. The cross-heads 4
are operatively connected to act in unison by
a strong cross-connecting tie-rod, 7°, the ends
of which project to engage the pitmen I. The
cross-heads i are connected by the links m di-
rectly to the toggle-link %, as before; but the
toggle-links n also connect directly to the tog-
cle-link %, while the opposite ends thereof con-
nect to a rigid cross-bar, ¢’, which is guided in
a true vertical position and connected t6 the
blank-holder ¢. The action is substantially
the same as that described in referring to the
other figures, and is identically the same in
principle and result.

In Fig. 8 the dotted lines show the position
of parts when the blank-holder and plunger

are at the top of their strokes or correspond-

388,698

ing to Fig. 4, while the full lines show the
parts in the holding and stamping position cor-
responding to Fig. 5. It will therefore beseen
on referring to the full lines in Fig. 8 that when

the blank-holder reaches the die the cranks:
will be at their lower dead-points or passing
through their arec of least effect, the toggle-
links % will be parallel with the cross-heads 4,
and the links m at right angles to both, and
therefore in the tangent position of no effect,
while the toggle-links » are in line with the

| toggle-links % in the position of no effect, so

that the action and result will be precisely the
same as that shown-in the main figures.
What Itherefore claim as my invention is—
1. In a press of substantially the described
kind, the combination, with a fixed die, a re-
ciprocating planger, and a reciprocating and
pausing blank-holder, of a toggle-link, %, a
link connected to the toggle link, a driving-
crank connected by a reclprocatmg bar to the
link, and a second toggle- link connected to
first toggle-link and to the blank-holder, ar-

ranged and operating substantially as and for

the purpose herein shown and described.

2. In a stamping or drawing press, the com-
bination, with a fixed die and areciprocating
plungerand a reciprocating and pausing blank-
holder, of a toggle-link, %, a toggle-link, =,
connecting said blank-holder with said tog-
gle - link k%, a reciprocating driver or cross-
head, h, a link, m, connecting said eross-head
to said toggle-link %, and two driving-cranks,
e ¢, set 1n opposite or nearly opposite positions,
and one connected to said plunger and the
other to said cross-head, arranged and operat-
ing substantially as and for the purpose herein
set forth.

3. In a press, the combination, with the fixed
die a, reciprocating plunger d, and reciprocat-
ing and pausing blank-holder ¢, of a centrally-
arranged driving crank - shaft, f, and two
cranks, ¢ ¢, pitman ¢, connecting erank ¢ and
plunger d, cross-head A, connected to crank ¢,
with the toggle-link %, toggle-link n, conunect-
ing sald toggle-link % to the blank-holder, and
link m, connecting the toggle -link % to the
cross-head, substantially as herein shown and
described. . |

FRANK M. LEAVITT.
Witnesses: -
JNO. E. GAVIN,
CHAS. M. HIGGINS.
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