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“chine, employing a movable table.

drawing, 18 iHustrated an o

thereof; and I’m‘?
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To all whom it may concern: | |

Be it known that we, Wriavm Krocks,
residing in the borough of Brooklyn, county
of Kings, city and State of New York, and
T REPERICK Orrow, residing at Glendal& in
the bor Gugh and count iy of Queens, city and
State of New York, both citizens of the
United ‘%tates hmé 'Ointhf invented certain
new and useful I improvements in Hydro-
mechanical Drawing-Presses, of Whlbh the
folicwing 1s a specification.

Our invention relates to drawing presses,
particularly of that type adapted to peﬁm‘*n
very heavy work,-although 1t may ve round
userul in connection with other types of ma-
‘The ad-

mtage in a press of this character wherein

+1£e punch is Gﬂemzed by hy d‘ﬂ"‘ﬁl lic means,

of naving the table also mm"ﬂd 0y hvclmmw
means, has long been recogmnized. We have

aevizsed an 1‘11?“~rm ed consﬁ udmn. ot such

macning empmmnw POWer Increasing con-
nection of novel and advantageous type be-
tween tine table and its hyamuhc operating
reans, w herein wlso we have provided novel
ond useinl mesns TOT %d]hsmng the blank-
helder and 1t5 support, and wher em we have

alse presenied numerous other novel and ad-
ctural fsatures Whlﬂh wiil.
- In the

.:mtfa.m{u ST
abpear s the description pix:}eeeﬂs
ganized machine
confalning cur inveniion. ’T‘hls 18 & (esiy
able form, but cloes niot necessarily “epre,aent
the himits of our wmventlon, as chang&s Ay
be made t:.’ﬁlﬁlf‘ within the hn"lm of the ap-
pended  ciaims. *_

In the said drawings,— *19‘11“5 1iss plam
view of our *nfic,Lm.,., in p;.,rt broken mwa 1Y ;
Fig. 2 1s a sectional elevation on the line
2—2 of Xig. 1, looking to the zﬂgnt'.} Fig 3 i
is a rear view of the right hand end of the

machine of Fiz. 1; Fw é is a side elevation.

] & central :}ac‘i 1ol em
‘ation on the line 5. 5in Fig. 1

As ilustrated 1 the &cu(}mpan}*mg draw-
Ings, our machine is mounted upon a base
or standard A having uprights ¢ o* ¢%, and

t

connecting Cross Dieces or brld{“es 3 @4 @,

~ side stay rods @° o

and thezap are held together ag ainstthe 1 longi-

tudinal strain of the ‘operating members by
whis h are osld mn pla,ce
by passing through the bridges ® znd o :
and by nuts @’ 0;" and ab. their rear EIldS
these stay pieces are received within chan-

‘nels in the upper part of the uprights g

uprights.

‘movably attached as by bolts.

‘bolts 3* which
The support 52 for the blank nolder 1S 1n the

‘and controlled ﬂjf

and fhe‘i*e held by nuts ¢ which are acces-

sible through openings f,z” 1n the side of said
U}? er and lower stay bolts a2
pass long: tudmally thmuﬁ*h the uprights «
on each side of the machme and serve to
stifien and strengthen the same and to tie in
place the rear part thereof which is made re-
mevable to receive the shaft ¢1° the purpose
of which is hereafter ﬂﬁpmined Adjustable
side su Eperts at® o** are connected to each
stay rod and io the base of the machine, and
provide means Whereby theé stay rod may

have its vertical position ﬂsﬂjmﬁed as de-.

med. Bridge «* is nmunted to slide on its
support as showp in Fig. 2 so that the aline-

sirnilarly mounted.

Our machine as 111118131“Ltt& e_...lploys a sta-
tionary adjustable blank holder B, a mov-
1*1 punch I, and a movable *vork table C.

HS }11118131‘ ated, the blank holder is in the

form of a hollow annular shell, upon the
periphery of wmeh the blank 5 is placed.
This blank holder may be made removable
for the pvmm&, oF subsututmg one size for
another, and te this end it is 1lustrated as
being seated in a head ' to which it is re-
It may be
found desirable to pemut this head to have
a slight movement, and it is shown as being
connected to'its support 6"* by a swivel ]011113
as at 0% and may be there held by screw
p«emnt a slight movement.

rorm of a sieeve or collar which 1s made hol-
low for a purpose presently to be described,
and is mounted within a;he, hs}ﬂew bore Gf.
the bridge-a*. This support is threaded ex-

'te:i"nﬂllv tor the purpose of fulgustmg it to

and irvo, and may be adjusted-as desired by

] mtmable 1:1?ﬂ1na,dy tlwreaﬁed collar 07,

which is fixed in an annular groove in the
bridge «*, and is geaved exteérnally and
turned by pinion 6° opura;ted hmugh miter

gears 07 0° and through shaft 5° which may

be turned by any suitable means, as for in-
stance a wrench., Tt will be percewed that
tne turning of the shafi 5° will adjust the

- plank holder B to.and fro as describéd.

The punch D is mounted upon a shaft o
a hydraulic piston "d?
within the cylinder 4% Water may be ad-
mitted ‘ta this cylinder to either face of the
| piston thro 1gh pipes ¢° ¢* and the admis-
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ment of ‘the parts will be preserved when the
_stay rods stretch in’ use, &nd br}dge @° 18
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sion of such Avater is controlled through hy-
draulic valve mechanism % A guide d° 1s
mounied upon the shaft «, and slhides with-
in the hollow sleeve 42 and serves to guide
the said shaft in its te and fro movements.

The work table © may be of any desired
form or construction. As lustrated, it 1s
mounted upon a frame ¢ which extends sub-
stantially the width of the machine and 1s

perforated to rveceive the stay rods " ot

npen which the said fraumens supported, and
Jides to and- fro, and which diveet and
onide its movewents. Substantially mid-
wav betiveen the two stay rods and in line
with fhe blank holder, is mounted ihe fe-
male die @ which may have a supporfing
backine ring ~ The sald die is preferably
made removable for the purpose of chang-
e sizes, and to this end s removably at-
inched to the table C. as for instance by
clips ¢ bolted to the table and engaging a
<houlder on the die. We have iHustrated
the said worlk table as movable to and fro,
and the means for causing such movement
wo have ilustrated as being a hydraunle
pistor. , | |

A connection hetween the piston and the
table whereby the table may be moved by
{he hydeaulie piston without causing nudue
pressure betwveen the table and the blank
held upon the blanl holder due to any ex-
coss or deficiency of movewent of oroany
excess of presare applied fo the pistorn, we
peontd s of extrenie hmportanee, amd gs
constitnting a very important feature of oy

4

tnvention.,  mieh connechbion as HTusteated

weludes a togele joint which Is arranged

verpendicilay to the Hane of motion of tue

hvdranlic piston. anc
(he plane of movement of the table, and
which we have iinstrated as connected ton
soeonid toeele joint diveetly conuected to the
table.  The particular arrangement of sueh
tooele joint llastrated we vegavd a5~ de-
sivable. hnt we do not wish to be limited to
sich  arrangement, as other forms conid
easily be devised, |

The means {or operating the table include
o hivdrankic cvlinder 1 inclosing a piston ¢
comneeted to o piston rod ¢ which is guided
in a perforated block ¢? attached to the base
of the machine. Water is admitted to the
cviinder at the opposite faces of the piston
through pipes ¢® 4 controlied by a hydra alie

valve mechanism ¢, The piston rod e* 1s

connected to a eross head ¢ (Fig. 1) to
which ure attached the means for operaling
the toggle joints which as shown cemprise
pivoted links ¢ ¢® disposed upon each side
of the said cross head, and at their rear ends
connected to rocking arms ¢® ¢ which are
pivoted fo the base of the machine, ana at
their upper ends are pivoted to short Tinks
¢t ¢t The table C as illustrated incitdes
transversely arranged posts ¢! upon cach

| also perpendicular to
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side upon which are pivotally mounted the

forward arms ¢ ¢¢ of a toggle joint, the
vear arms of which ¢ ¢ are itlustrated as

bifurcated, and ave connecfed to the sald
forward arms through a shatt ¢® upon

70

which botli of said arms are mounted to

swing. The rear knuckles of the toggle
ioint are pivoted upon a fixed shaft ¢

\which is mounted in the upright «* and ei-

foctually supports the said shaft. It 1s 1m-

- portant that this shatt should receive ample

support, as it bears the working straln on

the table. The upper joints €'t e of the

lower toggle member are connected to the
shaft ¢?, thercby furnishing the connection
hotwoen the two toggle members. By means
of the said toggie joints the table may be
forced forward for the performance of 1ts
function of holding the blank upon the
blank bolder while the punch performs 1ts

79
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85

worle, by means of a hydraulic piston of

much less power than is required for the

punch, owing to the fact that the power 18

magnified through the toggle joints. ‘lhe
adjustability of the blank holder permits 1t
to be brought to any desired position, and
fiie togele joints - permit the table to be
brought forward to the blank holder and to
insure a perfect dwell thereon with unitorm
pressuve.  If as is frequently the case the
hydraulic piston has a shght excess move-
moent. the same will be taken np through the
iwo teeele joints and will not vary to any
Lnpreciable extont the pressure of the table
upan the blknk. ~ This is extremely unpor-

{unt. as if the hydraulic piston were divectly
connected to the table, the table would fre-

qiently be forced wpon the blank holder

with snch pressure that the punch would be

rmable to operate satisfactorily, and simply
tenr the blank rather than drawing it.

The operation of our device is as fol-
lows —A  blank holder B of the proper
<hape to perform the work in hand, 1s at-

tached to theé frame &/, and a blank & 1s

placed thercon. The table, to which a suit-
able female die ¢ has been applied, 1s then
in the rearward position indicated at dotted
lines in Fig. 5, with its directly connected
tooole similarly in dotted line position. The
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hydraulic valve mechanism ¢® s then op--

erated by hand if desired, and water 15

caused to pass through the pipe ¢®, forcing
the hydraulic piston ¢ forwardly and caus-

ine a similar imovement to the piston rod ¢,
and bringing the.toggles to the upright po-
sition shown in full lines in Fig. 5, in which

position the blank is firmly grasped between
the die ctand the blank holder B, and the

punch I 15 permitted to draw the work from.
the blank holder to the recess in the table
nrovided for that purpose. It will be per-

ceived that any shght excess movement of
the hydraulic piston which may move the

arm ¢® one way or’ the other, will have:-

120
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scarcely any appreciable effect upon the
shaft ¢ and no effect at all upon the posi-

tion of the table, and the presence of such |

incdirect means of communichiting the power

of the Iividraniic piston to the table, enables

us to enploy hydraulically operated means
to move the table. The ddjustment of the
blank holider permits us; to obtain any de-
sired Intensily of pressure upon the blank,
and practically int operation the hydraul-

cally operated table fitted with our novel’
meaits for opermiively eonnecting it to the |

hvdyaulic pistoi. is aw certain and eflicient
in operation &s is the usual mechanical
drawing press., =

The provisipm of the indirect connection

between the hvdraulic table operating means

and the tabld, and of the direct connection |

of the punely with its hydraulic piston, per-
juits the entire drawing press to be operated

by hydraulic means. This is accomplished

30
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by the construction svhich permits the table

to dwell upon the blank while the punch

is fed and withdrawn and to be then with-
drawn. We therehby provide a machine
wherein the hydraulic valves are adapted to
automatic control, as the dwell of the table
is uniform and sufficient to enable the punch
to perform 1its funciion,

We have illustrated what we regard as

a practical and efficient organized machine

for embodying our invention as described.
Manv of the parts of the marchine may be
changed, and the same may ve modified ac-
cording to the character of the work
hand, and within the skill of the mechanic,
without departing from our Inmvention.

We claim as our Inventlon :— .

1. Tn a drawing press, 2 stationary, ad-
justable blank holder, a movable table, a
hvdraulic piston for moving said table, and
a connection bhetween said table and piston
including a toggle joint. o

0. Tn a dvawing press, a movable punch, a

stationnry blank holder, and means for ad-
Justing  sabd Blank  holder comprising a

threaded sunporting member for said blank

holder, a retatable worm for engaging same .

held agninst axial movement, and means for
rotating samne. _

3. In a drawing press, a punch, a station-

ary hollow blank holder, means for adjust-

ing same comprising a hollow supporting

member and means for adjusting said sup-
porting member to position, sald supporting

member serving as a guide for the punch.
4. In a drawing press, a movable table, a

hvdraulic pisten for moving same, & toggle

joint normally perpendicular to the plane

of movement of sald table and having a
fixed pivotal point, and a connection to said

F I

L'

niston. a second toggle joint directly con-
nected to said table and having a fixed piv-
otal point, and a connection between sald
toggles. -

5.7 a drawing press, a movable table

and meais for moving same comprising a

hydraulic piston, a piston rod, a cross head
carried thereby, a plurality of toggle jomts
having fixed pivotal points and normally per-

pendicular to the plane of movement of smd

table, links connecting said cross head and

toggles, a plurality-of toggle joints directly

connected to said table and having fixed
pivotal points, and connections between said
two sets of toggles. o .

6. In a horizontal drawing press, 2 hori-
zontally moving table, moving means there-

for including a toggle joint having a fixed
| rear pivotal point in line with said table
‘and at-its forward point directly connected
to said table, and when straightened estab-

lishing a direct eonnection between said table
and sald fixed pivotal peint, whereby said
fixed pivotal point reeéives a direct thrust
without torsion, and hydraulic means for
operating said toggle joint.

7. In a drawing press, a hollow blank
holder, a hollow adjustable support therefor,
a punch moving through said blank holder
and support and guided by the latter, di-

rectly connected hydraulic means for mov-

ing said punch and a movable table, hydrau-

lic means for operating same, and an in--

direct connection between said operating
means and said table comprising a plurality

of perpendicularly arranged toggle joints

each having a fixed pivotal point, one of

which is connected to said hydraulic operat-

ing means-at a point 1ntermediate 1ts ends
and one of which 1s connected to said table,

70

75

&0

85
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and a connection from said teggle which is

connected to the hydraulic operating means
and the toggle connected to the table at a.
point intermediate the ends of the latter.

8. In a horizontal drawing press, a hollow
blank holder, a hollow adjustable support
therefor, a punch moving through said blank
holder and support and guided by the

for meving said punch, a movable table and
hydraulic means for operating the same of
less power than the hydraulic punch operat-
ing means, and an indirect connection be-

tween said operating means and said table

comprising a toggle joint connected to said
table and having a fixed pivotal point at the
rear of and in a direct line with the path of

| movement of said table and a second toggle

joint disposed perpendicularly with relation

to said first-mentioned toggle and connected.

thereto, the said hydraulic table operating

means underlying said table and connected
to sald last-mentioned toggle. |

9. In a drawing press, a movable tool,

latter, directly connected hydraulic means

103

116

119

120

125

hydraulic means for operating same and a

power increasing connection between said
parts eon.prising a toggle joint directly con-

nected o said movable tool and having a
pivotal thrust bearing at its opposite end

130
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table

and extending in a dirvect line between said
table and suid bearing.

16. In a drawing press. a movable tool,
hydraulic means for operating same, and a
power increasing connection “hetween said
Parts {:r}mpmsu’lg a toggle joint directly con-
nected Lo said movable tool and havi ng a
pivotal thrust bearing at its opposite end
and extending m a divect line between said
¢ and said be: aring, and a second- toggle
jomnt dizposed per [ﬂend:culﬁrly with relation
1_0 the first and connected thereto between
the point of attachment to the table and the
said thrust bearing.

11. In a horizontal drawing press, 4 mov-
able tool, hydraulic means “for operating
same comprising a herizontal hydraulic pis-
ten disposed beneath said tool, and a power
increasing connection between said parts
comprising a foggle joint directly connected
fo said movable fool and having a pivotal
thrust bearing at 1ts opposite end and ex-
tending iu a direct line between said table
and said bearing.

12. In a horizontal drawing press, a mov-
h]:.u tool, hydraulic means for 01381‘1ti]]ﬂ'
same comprising a horizontal lwdmuhc Pis-
ton disposed beneath said tool, a power in-
creasing connection between said parts com-
pl‘l%iilﬁ‘ a toggle jont directly connected to
gaid 1119?_.1?1@ tool and having a pivotai
thrust bearing at 1ts uprmf:lte end and ex-
tending 1n 2 d}rect line between said table
and s2id bes ring, and a second toggle joint
disposed pelpendwuhwn, w1th relation to
the first and connected thereto between the
point of attachment to the table and the said
thrust | uwrm |

13, in a druwmg press, a longitudinally
reciprocating tool-carrying cross head, lon-

008,068

gltm,lmal stay rods, adapted to recerve the

thrust of said press and passing through and

guiding said cross head, uprights to “which
said :5t'w rods are sccured at\ their rear ends,

and sepqrdble blocks secured to said up-

rights, providing a thrust bearing for said
cross head, a shaft mounted 11 s said bearing,
and a toggle joint connection between said
shaft and said cross head. | :

14. In a drawing press, longitudinal s stay
rods adapted to receive the thrust of the
press, fixed supports for said stay rods at
one end a blank-holder support attached to
said stay rods, and a cylinder likewise at-
tached thercto and ada pted to receive a
punch operating piston, said blank-holder
support and cg]mder movable in their re-
spective bases to nreserve the alinement of
the parts upon the stretching of the stay
1rods 1n use.

15. In a horizontal drawing press, a mov-
able punch, a movable table “and operatmﬂ
means therefor and a stationary blank-
holder, means for maintaming said parts in
])OSltlﬂll M opuratmﬂ comprising a pair of
longitudinal stay rods located one ai each
side of said punch and permitting easy in-
sertion and removal of dies and blanks, said
stay rods passing through and guiding said
table. and adjustable upporta for sald stay
rods located between their ends.

In witness whereot, we have hereunto
siened our names in the presence {‘rf two sub-
S(‘I‘lb‘ﬂﬂ witnesses.

‘/VILLI AM KLOCKE.
FREDERICK ORTON.

Witnesses:
Gustav L. JoaNsoN,
Liars J. LorwernxN.
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