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Apphcamn fled .Tuly 25, 199;

ThlS invention 1ehtes to power: presses for

“ticular ly to presses of the type Wherem sheet

v )

metal to be drawn or shaped is held at the

edges by a blank holder while subjected to

“the action of a die or plunger which works

-through the blank holder.

While the inven-

~tion is particularly smtabh for presses of

~ limit of its stroke thus holding the blank

this type, it is capable o1 use in connection

Wlth other types of presses and machines.

‘he object of the invention is to. prowde.
~a press of this kind in which the blank 1s

'

rmly clamped by the blank holder long be-

tore the forming die or plunger has reached

the limit of its stroke and is held clamped

until after the forming die has reached the

 during the entire period of the 0perat10n of

20

the drawmg die or plunger no matter how:_

protracted said operatlon may be.
A further object of the invention i is to pro-

 vide improved means for causing such pro-
tracted dwell in the movement of the blank

Py
Ot

1 have proved unsatisfactory for this

the main crank shaft of the ma chme and the
blank holder, whereby the latter will be re-

: the holder.

40

A still further obj ect of the mventmn 1S to

enable the shaft by which the drawing die

or plunger 1s reciprocated to operate the
‘blank holder in such a manner as to produce ;

the dwell in such member while in work-en-

, gaging position, meanwhile operating such
member by means of a connection which

~ moves continuously with the shaft.

“invention is shown in the. accompanying
drawings, in which Fig. 1 is a front elevation
of the machme, Flg 2 1s a side elevatlon ;-

50

A further object of the invention is to im- -'.thereof 18" con&‘.lderea Tnecessary, since -the

present invention relates to the mechamsm -
- for operating the blank holder 42. .~

A power shaft 6 extends across the machine |
fmd may be driven by any suitable 1 means, a
pulley 6 being shown. This shaft carries a

prove generally and str engthen the construc-
tion of the operating mechamsm of presses.

of this type. |
A machine constructed accordmcr to the

727 of Fig. 1; Fig. 8

-'GOWn stroke of the drawing die."
- ciprocated at proper times and the dwell S,

before referred to will be advantageously
produced at the bottom of the down stroke oi |

Serlal No 203 182 :

Flgs 3, 4 and 5 ave details ; in. smle elemtmn -

-showmcr toggle mechanism in successively
dlﬁerent positions during the stroke; Fig. 6
18 & ‘aertlca,l section on- the line 6—6 of Fw

1; Fig. T 1sa houzontal section on the lme

is a graph illustrating

&6

the relatlve strokﬂs of the plunger or form-: -

ing die and the blank holder th‘lIlﬂ" one revo—i

1ut1011 of the crank shaft.

_ - Referring first to Fig. 8. the lme A 111115-
tra,tes the movement of the formlnﬂ' die or

‘inner . plunger dvrmg '
860°, of the crank shaft. The line B illus-
‘trates the movement of the blank holder dur-
ing the same cycle, and it will be noticed that g
the latter line hqs a straight portion repre-
senting a dwell at the. bottom ot the stroke,
begmnmﬂ* at about 75° in the revolution and

one revolutlon or

60

continuing to about 195° in the revolutlon -

and completely lapping at both ends the pe-

stroke of the'
the blank is

riod of the power or drawing
forming plunger, whereby:

clam :)ed by the- blank holder before th .
holder without the use of cams or cam shafts j b oy er before the draw

5 whic.
purpose, es pecially in heavy press operations.
A further object of the invention is to Pro-
vide an improved toggle mechanism between

Ing: die-comes 1nto action and contmues to be

-clamped until after said die is withdrawn

from engagement with the work on the-up

Iy to the limit of the up stroke, at about 315°,

stroke, and then the blank holder rises quick-

and then oumhly descends in advance of the_ -

The mech-

80

anisim to produce this operation so 1llustra,ted' )

by the graph will now be described.

The. fmme of the machine 1ncludeﬂ* a bed |
40 and side frames 41, which.latter form

ouides for the hollow bla,nk hcﬂder 42 through

which works a drawing or forming die in a
manner well known in the art and indicated
n dotted lines at 43, and shown, for example
in. the patent’ of Klocke F1, 132 ,008.
_ dmwmg die or plunger is ol,ermed by con-
~necting rods 44 from cranks 45 on the main =

ThlS

rank shaft 22. No extended descmptmn

pinion 7 meshing with a gear 8 on a. counter-
shaft 9, Whlch &lso e‘i*eﬂds across the ma-

85

90

95
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c1

~ slide 10* is connected by a pair of pivoted
- links 11 to one arm of a pair of bell cranks

10

20

" to the knuckles 51 connected by

o
b1 ]

40

chme, and has pinlons 20 which engaﬂe oears
21 at the ends of the crank shaift 22 a,nd SO

‘rotate that shaft

Each gear 21 1s promded on its owter sede
with a crank pin 21* which is connected by a
rod 10 to a slide 10> mounted 1n guides 10°
on the outer sides of the frames 41. Fach

12 pwoted at 12* to the side frames, and the
other upwardly extending arms of the bell

cranks are connected by a pair of pivoted

links 13 to the end of a cross head or beam
93, which slides up and down in guides 23°
at the top of the side frames. Tt will be
notecl that these parts are duplicated at op-
posite sides of the machine. |

The cross beam 23 is connected at its mid-
dle by a pair of pivoted links 24 to a corre-

sponding pair of slides 25 which move up and

down in guides 25* on & main cross frame 50
coxmectmﬂ' the side frames 41 at the top theve-

of. Each slide 25 is connected by a pwotel
link 26 to crank arms 27 ( projecting at one side
of the rock shaft 28 whleh has near each end

the crank arms 29, opposite in throw to the

arms 27, and connected by pivoted links 14
adjustable

serew rods 52 to the blank holders 42. . These
parts are duplicated at front and be,ck SO

that there are four rods connected to the blenk :

holder at snbstantlally the four COrners
thereof.

The operatmn of the blank holder may now
be understood : - *

As crank sha,ft 99 and its oears o1 rotate
(111 clockwise direction as shown although
it may in either) the cranks 21* as shown 1n
Fig. 8 are lifting the slides 10* and the links
11 are lifting the lower arms of the bell cranks
12 to throw: The upper arms of the bell cranks

- across the center lines of the toggles formed

40

- the arms 29 which by

50

- bd

60

by eald arms and the links 18. This action

earries the cross beam 23 to its highest point
pull up the slides
to cause a dwell of the blank holder durmﬂ |
‘the entire period of operation of the pluncrer
~on the blank, said toggle means including bell
cranks the respectwe arms of which are oper-

and caises the links 24 to

95 which rocks the shafts 28 by the link con-

nections 26 and the arms 27, swinging down
the 1111Ls 14 fo ces the
blank holder down and holds the same in its
clamping posmon as shown in Figs. 8 and 4.
This is the position of the dwell illustrated
by the lower porticn of the line B 1n Iig. 8,
the cranks 21* turning meanwhlle throuoh
the upper dead center position. ‘The rise
which would otherwise be incident to the
throw of the cranks 21° is absorbed or sub-

stantially negatived by the numerous toggle

joints between said cranks and the blank
holder, since each joint introduces a lower
angle or arc of rise and therefore the blank

holder remains practically stationary at the
Tlower limit of its stroke during 120° or more

- of the revolution of the crank sha,ft .over-

65

lappmcr the down st..reke of the drawme

‘the .arms 27.

1,753 695

plunger and holdmo' the blank fir mly dm ing
all of the drawing perlod

On the up
as illustrated i Fig.
downwardly and the bell cranks 12 are rocked

stroke of the drawlng plunfrer,-”"
5, the slides 10* travel

to reverse position, thereby pullmﬂ down
the beam 23 with a quick motion, carrying

down the slides 25 and rocking the shafts 28
to quickly Iift the blank holder 42 after the

cranks 21* pass the lower de%d eenter to re-

peat the operation. -

It will be noted that durmcr the perlod the-

‘blank holder is depressed to clampmo‘ Posi-

tion the toggles formed by the upper arms

of the bell crzmks 12 and the links 13, and
by the arms 29 and the links 14, are as illus-
trated at the points of least thmw as well

as the crank connections of the links 26 and
- These connections cause, as

SV

stated, a flattening of the graphic curve which g5 |

would otherwise be produced by
21*; and 1t may be remarked that these cranks

~during this period are also passing the upper
All this

deac center or point of least throw.
insures a dwell or contmued clamping action
by the blank holder during a large portion
of a complete cycle, and the cla,mpmo' stroke

the cranks

$1

oi the holder precedes the drawing stroke

of the plunger and follows the up or Wlth-
drawing stroke of the plunger. -

The invention is not limited to the partlcu -

lar machine shown, but may be embodied in

a machine houzonta,lly or otherwise ar- |

ranged, or modified in various other parts
within the. scope of the invention.

Having thus descmbed my invention, What
Lelaimis:—

‘1. In a machine of the chemcter descrlbed
~the combination of a crank shait, a recipro-

plunﬂ'er ‘working
‘through the blank holaer and oper a,twely

‘blank holder,

cating.

connected to the shaft a sliding cross beam,

and operating connections between the shaft
and the holder to reciprocate the latter, said
connections including toggle means arranged

atively connected to the cross beam and to the
crank shaft. -

2. In a machme of the character described,
the combination of side frames and 2 crank

shatt mounted therebetween, a reciprocating

blank holder, a plunger working through the

blank holder and operatively eonnected to the

shaft, a cross beam, slides mounted on the side

- frames, operatwe connections between the

100

110

115

120

crank shaft and the slides. , operative connec- '

tions between the slides and the cross beam,

and operative connections between the Cross
beam and the blank holder.

‘3. In a machine of the chei a,cter. desembed

blank

cfttmcr holdel

a pluncrer ‘working

125

_the combination of a crank shaft, a recipro-
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throuo-h the blank holder and 0perat1vely.*"”-
~ connected to the shaft, and operating connec-
 tions between the shaft and the holder to re-.

- ciprocate the latter, said connections includ-

R

10

1ng toggle means to cause a dwell of the blank
holder curing the entire period of operation
of the plunger on the blank, said toggle means

including bell cranks the respectwe arms of

which are operatively connected to. the cross |
‘beam and the crank shatt, said bell cranks

~ being pivoted on the frame of the machine. -

25

30

4. In a power press, the combination of
side frames, a crank shaft between the same,
a blank holder slidable on the side frames, a-
15 cross beam slidable on the side frames and
‘operatively connected to the blank holder be-

tween said frames, and toggle connections be-

tween the crank Shaft and the cross beam,

said toggle connections being located 011t51de

‘the side frames and including bell cr a,nks pw—
~oted on the side frames. |

5. In a power press, the combmatlon of;

side fmmes a crank shaft between the same,

a. blank holder slidable on the side frames, a

cross beam slidable on the side frames and

operatively connected to the blank holder be-

- tween said frames and toggle connections be- _
tween the crank shaft and the cross beam, said.

toggle connections being located outside the:
side frames and mcludnw slides mounted on

the side frames connected to the cranh shaft

- and the toggle.

6. In a power press, the combination W1th

- side frames, a crank shaft supported by and

- -

)

between the same, and a blank holder slidable
on the frames, of operatmcr connections to the

blank holder from the crank shaft, said con-
nections being constructed and wrranwed to

 cause a dwell in the movement of the “plank

holder during its clamping period, said con-
‘nections mcluding a slide connected to the

~ crank sha it, a bell crank connected to the

50

slide, a cross beam slidable on the frames and

| COIIHECted to the bell crank, another slide con-

‘nected to the cross beam, and connecticns be-

tween the last mentloned slide and the blank
holder | |

fr ames a blank holder slidable on the frames,

a crank shaft supported by and between the
frames, slides mounted on the side frames,
crank connections between the shaft and said
‘slides, bell cranks pivoted on the frames, a

slldmg beam extending across the frames,

‘toggle conmections between the bell cranks _
“and the ends of said beam, and operating con-
- nections between the middle of said beam and

~ the blank holder.

60

8. Inapower pres's. the combination of smle'
irames, a blank holder slidable on the frames,

" a crank shaft supported by and between the

frames, slides mounted on the side frames,
crank connectmns between the shaft and said
slides, bell cranks pivoted on the frames, a

sliding beam extending across the frames, combm tlon oi an operatlncr sha,ft a plungel

_ ~and the blank holder,
7. In a power press, the combination of side

9. In:a machine of the chal a,cter descrlbed

the combination of side frames and a cr ank
shatft supported by and between the qame, a
“reciprocating blank holder, a plunger work-
1ng-through the blank holder and operatively
‘connected to the shaft, a reciprocating cross -
beam, slides mounted on the side frames, bell
-cmnl{s pivoted to the side frames, operablve“- RN
connections between the crank Jmft and ‘the

slides, links' connecting the slides and one
arm of the ‘bell cranks, links connecting the &
~other arms-of the bell cranks and -the cross
‘beam, a slide connected to.the middle of the
cross be eam, a pair of rock shafts one on each

side of ‘the last mentioned slide, toggle con-

nections between:the said last. me"ltmned slide :€
and ‘the rock shafts, and tog gle connections

between the:rock shafts and the blank holder.
10. In a press of the character - described,

plunger oper atively connected ‘thereto, a

~ blank -helder, a cross'beam, a crank pln on
~each end of the oper atmg shaft, operative

connections between the crank pms and the

- ends of the beam for reciprocating the latter,
a slide connected to the center of said beam, °

and cperative connections between the slide

and the blank holder.
11. In a press of the character descrlbed

-,__toggle connectlons between the bell era:nks

‘and the endsof said beam, and operating con-
nections between the middle of said:beam and
“-the blank holder, said operating connections -

including slides located between the side
frames, and rock shafts extending across be-
‘tween the side frames and oper atwely con-

“nected to the last mentloned slldes and the
blank holder respectively.

O

the combination -of an operating shaft and a -

100

the combination of an operating shaft and a

plunger operatively connected thereto,

_~b1ml{ holder, a cross beam, a crank pm on
each end of ‘the operatmn' shaft, operative

q 109

connections between the crank pms and the

- ends of the beam for reciprocating the latter,

a slide connected to the center of said beam
and operative connections between the slide

sa1d last mentioned
connections 1110111dmg 2 rock shait having op-

positely projecting arms, links connecting

other arm to the blank holder.
'12. In a press of the character descrlbed

“the combination of an operating shaft and a
plunger operatively connected thereto, a
blank holder, a cross beam, a crank pln on *
“each end of the operating snaft and operat--

}114*?

one arm to the slide, and lmks connectmo' the 416

ing connections between the crank pins and

the ends of the cross beam for reciprocating
“the latter, a slide connected to the center of
said beam a pair of laterally spaced rock -

-sh?fts tOO'O‘Ie connections between the slide
and the rock shafts and toggle connections

- between the rock shafts and the blank holder. N
a press of the type descnbed the |

L_} IIl

129
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. -operatﬂd thereby, a Cross beam driving con-

£

“nections between the ends of sald shaft and

the ends of the cross beam for reciprocating -

- the latter, a slide carried by the central por-

Ci

tion of said beam, a pair of rock shafts, one
on each side of said slide, toggle mechanism
connecting opposite sides of said slide with

each of said pair of shafts for rochg the

latter, a blank holder, and toggle connections
between each of S.‘;'le shafts and Sald blank-

holder. -
14, In a press of the chftmcter descrlbed

the combination of an operating shaft and a

plunger operatively connected thereto, a re-

jad
L33

mm"ocatmfr blank holder, gears on the ends
ol said slm it, crank pins on the gears, a slid-

INg Cross beam links connecting the crank

~ pins and the ends of the cross beam for re-

25

ciprocating said beam, a slide- connected to

the center of said cross beam, a pair of rock

- shafts, one on each side of the slide, an up-
wardly projecting crank at the center and
“downwardly projecting cranks at each end

o
W H

of each of the said rock shaftts, links connect-

5 ing the upwardly projecting cranks to op-
‘posite sides of the slide, and Iinks connecting

the downwardly prO]ectmg cranks to the

- blank holder. .
- In testimony Whereof T hereunto aﬂf’ xmy

35

B
©t

smna.ture.

~ JOHN E. DOBSON.
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