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“This invention rélates in g“e’he“ral to double ac-
tioh wresses o drawmg’ metal and is more: par-
treularry concerhed with and direeted o an equal—

[y ., -t

izing" cushionl arrangemeiit fof controlhng the

- i L T

draw ring in suici double actlon presses to pro-'

vide adjustment of pressure between two dres'" em-

bloyed amoaaneously in the same press.
Heretofore in drawrii'g metal to form a hollow

AT ‘ticle suzh as a laundry tib or the like, it has

bééh the geoeral practrce to posrtlon uhe blank

i

betweenn thHe diaw rmg and the hold down ring

whéreby the blank is clamped in pos1t1on by

the outer ram Wthh usua]ly has been. adJusted

so'that it exerts what i§ calculated to Ye the pres-

sute requiréd on the marginal région of the bIank |

thereby to permit the pinch on the 1nner rain
to draw the blank to the mtended shape or forn
desived. ”Fhls method possesses inhefent obJec-
tions Whrch h‘we bBeen’ found o be due” chleﬂy
to varlatioﬂs in" thé gauge of ths sheet meétal
blaiik from one s:rde to: another s1de“o“f the bIank.
or varlatroos in" the gauge” of successwe PIECES

‘which 17 8y be fed into the machme Test tabu-

lgtiofis Hive shown that scidp’ loss Has rangéd
betweed 25% 4nd 50%.

tioh of presstires on” the’ two dles but. this has

séidori produeed completely satlsfaotory results'
nor hag- it eliminatéd: the loses’ resultmg from

'roalformatlon of tha sheéet me tal.

In drawmg métal with- a double aotlon press_
the die- moorporated tl"erem may consmt of a

AlSo, it has been the
practlce when two dies are operated simiiltané-
ously in theé samiée préss, to perrorm comp’hcated
shlmmmg o“eratrops to" msure an even dlstrrbu-_

20 |

2

cessive sorap and waste in such drawmg opela—-_'
tions because of the non adJustablhty of such

Pod fra Y Xty

present day double action mechanical presses with

._respect to Varlatlons in gayge of the metal blanks
5
_taneously in the same press comphcated shlm- :
.mmg Operatlons must. be performed in order to

Moreover When two d1es are Operated sunul—

TS 4

msure prOper dlstr1butlon of pressures on the

- -

tWo dies without ever obtammg completely satls- .

L N L

factory results.
in the“ernbodlment dlsclosed herein the pres-— |

eént arrangeme:ot has successfully ovércome, to B
oons1derable extent, the above-mentioned inher

ent dlsadvantages and. objections of prior art

détible _action presses, and the stiucture dis-
¢10S6d hérein effects : a material reduction in the

waste mcldent to the prlor practlce

Accordmgly, an ObJECt and accomplrshment of
the present 1nventloh is to. prov1de a blank holder
CllSthIl means readlly adaptable for incorpora-

b I

tion in’ a double action press and: prowdlng

-¢--l~.-.|-

.constant predetermmed equalizing pressure on -

the blank positiofied between the draW ring and
the hold down ring of such presses regardless of

25 the gauge Varratlon of the metal blank and w111.

30

puneh, a draw: ring and & hold down’ ring, The 5

metal blank Whlch 15 deswed to be drawn is

l'\ll"

-by an outer ram- of the press” Wthh is adJusted

to exért the riécessary pressure to" perm1t the'
punch to draw the metal blank to shape w:.th-_
out- eifher breaking the bottom’ or: wrmklmg the |
It is notable that too great a pressure

sides.
will prohibit the préper flow of metal and cause

bregkage during the drawing operatlon whereas"'

too - little a pressure will permit too easy a" ﬁow
of the metal thereby permitting Wrmkles to form
In 2 conrentmnal double action press herctc-

fore employed in such- héréinbefore’ descr1bed_
drawing operatlon ‘the hold" down pressure has

been adjusted to a glven thlckness L_of blank
ations in the thlckness and characuerlstlcs of
the metal stock this pressure has been’ known to
vary’ from- piece "to- piece,’ thereby’ causmg ex-
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'_'com

permrt the adJustmg of pressures on two dies

-..'a.;... A

employed 51mu1taneously in. the same press-: Wlth-

7

out oomphcated shlmrnmg |
? mventron seeks as a further obJect and ac-

3 I

Sl

1shment to prov1de a blank holder cushlon
means as oontemplated herem and characterlzed.

by an arrangement of parts to more advantage-
6usly and S&fle&Cf}(}I‘lly veriorm the funetlon re-

_qulred of 1t and adapted to pro»nde a compaou

assémhled unit which will successfully combine
thé ‘factors’ of struetural smophmty and- durab11—-

| 1ty’ and yet be economrcal to manufacture

_Another ‘object and accomphehment of the in-
Ven"tlon is to improve the constructlon of double
action presses by the mcorporatlon theérein of a
b-la_rlk _hOld‘ér cushmn means as contemplated
herem" to’ mcrease the eflclenoy and versatlllty
of Such doub‘le actlon presses and to thls end
an’ 1mportant feature of the mventlon is to_in-

fcorporate mto a doubfe aotlon press a blank

- e -u-.,_-tq_

holder cushlon means as oontemplated herem_
_empfoymg pr1nc1p1es and structure bétween the

outside  ram: and die’of such. doubie action press
comp‘rlsmg ‘& hydrauhc clishion. Wthh w111 mam-

tain” constant pressure regardless of gauge vari-

atlons the pressure to the" hydrauhc cushlon

-th-r. ;

beu‘lg maintained by an’ accimulator means or
s6¥né otheét 1iké means Whereby the pressure with-

. . i""ﬂ :::::

in the cushlon is mamtamed constant regardless

of the travel of the cushron
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Additional objects, features and advantages of
‘the invention disclosed herein will be apparent
to persons skilled in the art after the construc-

tion and operation are understeod from the mth-— -

in description.-

It is preferred to accomplish the various ob-
jects of this invention and to practice the same
in substantially the manner hereinafter fully
described and as more particularly pointed out
in the appended claims, reference being had to

the sccompanying drawing, which forms a part
~ of this specification, wherein:

Pig. 1 is a side elevational view, partially in
section, of a double action press having incor-
porated therein a blank holder cushion means

embedying the features of the present invention;

4

pesslble adaptatmn of the blank holder cushion
means as contemplated herein and having de-
scribed the general environment surrounding
said adaptation, the specific construction and
cooperating functions of the parts of said blank
holder cushion means with which the present

 invention is particularly concerned, will now be

o _.

descr1bed in detail.
 In the exemplary embodunent of the 1nven‘don

depicted in Fig. 1, the blank holder cushion
means 280 is shown as being adjunctively em-

- ployed, for example, to the double action press
A, said blank holder cushion means comprising,

15

in general, a blank holder bottom member 30
of any particular shape and bheing removably

- secured to the hold-down ring 23 as shown, a

Pig. 2 is g perspective view of an accumulator
which may be advantageously adjunctively em-

ployved with the blank holder cushion depicted-

in Fig. 1: and

Fig. 3 is & fragmentary seetmnal view of a
“hlank holder cushion means employed as a modi-
-fication of the blank holder cushion means de-
‘picted in Fig. 1.
The drawing is to be understeod as bemg more
or less of a schematic character for the purpose
of- illustrating a,nd disclosing a typical or pre-
ferred form of the improvements contemplated
herein, and in the drawing like reference char-

acters identify the same parts in the severa,l

views.
- Referring. to the drawmg, partwularly Flg 1,

wherein the blank holder cushion means with
‘which the invention is particularly concerned

and designated in its entirety by the numeral
‘20, is illustrated as being adjunctively employed,

for example o a conventwnal double action
press designated in its entirety by the letter A
and comprising, in general, a punch 21 of any

particular. shape, a draw ring 22 complementary 4
to the punch and adaptable to cooperate with"
-said punch to form, for example, the meta] blank

B which is advantageously held in pomtmn by
g hold-down ring 23.

~ According to the construction of the mven-‘. :
tion, the metal blank B may be placed between

suitably clamped in this position by an outer
ram 24 of the press A which is adlustable to

exert the necessary predetermined pressure to :

permit the punch 21 to draw the metal blank
B without either breaking the bottom or wrin-
kling the sides thereof. It is notable that. too
creat a pressure will prohibit the proper. flow
of metal and cause breakage or tearing during

20

20

-

'l

blank holder top member 31 operatively asso-
ciated with said blank holder bottom member
30 to define a suitable chamber 32 defined by
surfaces of the blank holder top member 31 and
the blank holder bottom member 306 and adapt-
able to receive and retain a suitable hydraulic .
fluid to provide @ hydraulic cushion between

- said blank holder top member and said holder -

bottom member, thereby to maintain a constant

predetermined equalizing pressure on the blank

A which is being held between the hold down
ring 23 and the draw ring 22 as shown, whereby
equal pressure upon the blank B will be main-
tained regardless of gauge variations and varia-
tions in the thickness and characteristics of the
metal stock. An accumulator means designated
in its entirety by the numeral 40 (Fig. 2) is op-
eratively connected to said chamber 32, said ac-
cumulator means comprising g cylinder and
piston arrangement adaptable to maintain a
constant hydraulic pressure within the chamber
32. Althocugh I have illustrated one form of
accumulator means, it is readily apparent that
other forms having the same characteristics may
be employed, such as, for example, a constant
pressure pump with a relief valve (not shown),
such pumps being sometimes termed as a pres-

sure unloading pump, or any other means may

be employed which will allow the selection of

| 2 variable constant predetermined pressure.
the draw ring 22 and the hold down ring 23, and

'In accordance with the ‘construction of the
present invention the blank holder bottom mem-
ber 30 is fixedly secured to the hold down ring
23 by means of securing means such as, for ex-
ample, the bolts 45 having threaded ends adapt-

~ able to be received into suitably threaded aper-

b |
¥} |

drawing operations, whereas too little pressure

will permit too easy flow of the metal, thereby
perm1tt1nﬂ- objectionable wrinkles to form.

- Since the invention is not particularly con-
cerned with the precise construction of the illus-
trated double action press or its associated parts
they will not be further described in detail, and
it is deemed sufficient for all intents and pur-
poses herein contained to show only portions
thereof adjacent to and cooperating with the
blank holder cushion means contemplated here1n
It is to be understood that details of construc-

- tion of such double action presses and their assS0=

ciated parts may be modified to suit particular

conditions, ‘and the construction of the present
invention is not to be limited to the construc-
tion of these elements as set forth except where
such construction particularly concerns the in-
ventmn contemplated herein.

60
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I—Iawng thus described by way of example a 75

tures 46 in the hold down ring 23. Preferably,

the blank holder bottom member 30 is a casting
having a suitable surface 47 eemplementary to
a related surface 48 of the hold down ring 23.
It is notable that suitable recesses have heen em-
ployed between the complementary surfaces 41
and 48 so that proper alignment between the
blank holder bottom member 30 and the hold
down ring 23 may be maintained.

Suitable pipe connections as at 50 are em-
ployed to operatively connect the chamber 322
with the accumulator means 40 or the pressure
unloadmg pump heremeefere mentioned, depend-

' ing on which is empleyed These pipe connec-

tions may be of any suitable construction p1efa
erably of a flexible type. |
- In order to prevent the hydraulic ﬂu1d from |
leakmg from the chamber 32, there is provided
a suitable packing ring 39 operatively -disposed
between complementary surfaces of the blank
holder top member and the blank: holder bottom
member and adapted to retain the hydraulic
ﬂuld 1n the chamber 32 It can be seen that the
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B
hydratﬂm -ﬂuid enters the chan’rber 22 through
;smtable inferconnected passages 23 and 34 ‘hav-
1ng suitaple’ threaded :Eormatwhs adap’table to Té-
ceive threaded end portmns 6f the- p1pe connec-
**tmn 59 Whlch 15 cm‘mected te the aecumulator

“In oréer to urovz.de an- air bleed for the hy-—_ '

'drauhc syﬁtem heremb =fore déscribed,- there is

-provided " a passaﬂ*eway 36 4n e blank holder "
10

4op member 31" &ml in {}pen oommumcatum ~W1~th
--rthe ehatnber 32, A Suitdble valve means is pro-
"Vldéd as at-371 13@ pmm@e & ieans-for permlttmc,
-.a}r 1R the S»ystem $obebléd thﬁreirom |

“Phe-blank holder top Hiefber 34 mary be made
uf a ea,stmg formeqd 15 defhe surfaees comples

Yrentary 40 tt}p Qurfaces o-f :the %al&nk hgleier Bot-
Hom member 80, TTFom f;g B & ma;y be. seen
that the blank Holder top. member 34 is dz&p%sed
i its ‘operative: position n o manner o that. it
Hiay -be moved upwardlh or. déwnwardly due to
the func.tlonal reaction of the hydraulie Huid in
the chamber 32. It is netamp vhat fthe move-
ment of the blank. holder- top member 34 in the
--upwa,rd direction is réstr ctad as to - amount: by
means of the bolts 55 whieh are pmvaded with. a
suitable .cap 96 adaptable to engage 8 seat B,
which. engagement. is. adaptable t{} restrmt any
further upward . mmrement

Plank holder hottom meniber. 39 Mormve\z' the

degree of upward mevement may be aeimsted vy

regul&twn of . the. distance the bolts B are PEw-

ceived into the suitably threaded ‘apertures 88 in

 the blank holde¥ hottom  miember 3¢, such ad-

6

‘and ?being adapt&ble 0 Teceive and retain -a suit-
able hydr auhc ﬂmd smd tube-like member being
opératively d1sposed ‘between Said- blank ‘holder

bottom- mémber 34 -and tbemg adaptable te main-

| ;Lam a constant pressure on the blank B whlch,

is being held betweén the held dawn ring 23-and
fhe draw sing 22 as shown in Fig. 1, Whereby

eGual pressure upen the blank B will be-main-

tained regardless of gauge Varmtlons 111 the thick-

ness and ehar acuerlstms of the metal :awek and
2 means, sueh as a pipe 3%, aperatively zonnected

to ‘said tube-~like member §1 ang adaptable o

maintain a constant variable hydr&uhc p1 esm*‘e |
within the tube-like member 6.

20

25

justnmient being maintained in locksd position by

means of a suitable jamb nut 53.

In accor dance ‘with the construction of the
present. invention, downward. pressure upon the
blank holder top member 31 is. exerted: by an ocut-
slde ram memper. 24 in the direction of the arrow
60 in Flg 1. "Sihce tHe p1 essure “exerted by the
outer ram is uniform and it is, transm1tj:ed to
the hold dﬁWIl ring 23 so that" a Umform holdmg

. . -

pre_;s_sure may be maintained upon the blank B

T egardless af galge- Varlatlons the hydrauhc ﬂuld
disposed in the chamber 32 Wlﬂ mamtam

regardless of gauge variations 'and variations in
the thickness and: characteristics; of the metal
stock., It can be seen that the. pressure upon the
bl,ank B would vary from piece tQ piece. because
ﬁf the ~differences in gauge thm}kness betwﬂeen
successive blanks of metal steck It is of para-

a tni-
fermly distributed pressu¥e “upoit the’ blank __B'

25

40

50

Adverting to Fig. 2, wherein there ig- lliustra,t@d
cne form adaptable to ma,mtam 8 constant Vari-
able . hydl :»mlm pressure,; the aceumulatm' means

A8 comprises in general 4 cylinder ¥§ haWﬂg oper-

atively disposed thersin a pisten 78 operated By a

suitable hydraulic fiuié 13, smd plston havmg &

predetermined number of weigh'ts T8 rela..,ed
thercto by means of a lever arn angement T8, said
cylinder being operatively counected $o. the
chamber 32 of the tube-like member 54, depend-
ing. upon which one of the two demgns is em-
ployed, by means of suitable ﬁemble tubmg as ab
58. Is can be seen that the iever arrangemem

will cause & predeter mmed pressure upocn the pis- .

ton which will cause the edmpression »Cif the hy-
draulic fluid 77 in the eylinder 75; whieh pressure

in turn will be transmitted: 1o the chamber 32 or
to the tube-like member o,

a8 the case nmay. be,

by means of the flexible hose 20, whereﬁy an ejual
pressure will be maintained upon the blank piece
B regardiess of Va,na,tlons in. thmkness of the

metal: stock. - The amount of. pressure desired

may.- e obtained by the. removal or addition of

weights 78. Moreover, the device eontemplated

herein will compensate for such- variations in the

thickness of the metal stoek by causing variations
in the amount of- hydraulic fluid contained - 1.1’1
the chamber 32- or uhe fube-like member &1

the . case may be.

that the differential in the thickness of metal

Tt is” 1mp01 tant to undﬂlsua,na

stock is transmitted- through the chamber 32 or
the tube-like. member 8¢ which causes the vari-

ations of the amount of h-le auhc fluid c(mtamef? :
within such. ehamber 32 or such tuhe-hke mem-'

ber 64 and such exeessive ﬂmd will be caused pre
flow between said chamber or said member and
the cylinder 75 of the accumulator Ml Equal'

- pressure ot all times is mainta,med by the provl-

mount importance in drawing operations of the

type contemplated herein that the pressure be
equal with respect to each piece of metal stock
employed. Too great a pressure will prohibit
the proper flow of metal and cause breakage,
whereas too little a pressure will permit too easy

a flow of the material and permit wrinkles to

form during the drawing operation. Without

equalized pressure, excessive scrap and waste in
drawing operations would occur because of the

o9

60

nonadjustability of present day double action

presses to compensate for such hereinbefore de-
scribed variations in metal stock thicknesses.
Adverting to Fig. 3 wherein a modified struc-
ture of the present invention is illustrated, it can
be seen that a tube-like member &1 is operatively
‘disposed in the chamber 32 of the embodiment
~shown in Fig. 1. In accordance with the con-
struction of the embodiment illustrated in Fig. 3

65

sion of the weighted piston arrangement herein-

-before described and illustrated in the drawing.

While the illustrated accumulator means 40
may be a,dva,ntageously employed in the construc--
tion of the present invention, it can be seen that
other forms may be readily substituted, such as,

for example, a constant pressure pump with a

relief valve, such pump sometimes being termed
a pressure unloading pump, or any other means
may be advantagecusly employed which will allow
the selection of a constant variable predeter-
mined pressure. It is apparent that such devices,
when adjunctively employed to the blank holder

- cushion arrangement hereinbefore described and |

70

the blank holder cushion comprises, in general, a :
blank holder bottom member 62, a blank holder

top member 63, a tube-like member €1 made of
- & flexible material such as, for example, rubber

{]

‘with which the present invention is particularly

concerned, each will accomplish the same results

and are replaceable one by the other.

It is notable that the mechanism disclosed
herein may be advantageously employed in mass
production manufacturing methods where quick
and easy drawing operations result in economies .
in manufacture which determine the final cost of N
the umts drawn., -
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From the foregoing disclosure, it may be ob-
served that I have provided a blank holder cush-
jon which efficiently fulfills the ob] ects thereof
as hereinbefore set forth and provides numerous
advantages which may be summarized as follows:
1. Structurally simple, efficient and durable;

9. Economical to manufacture and readily

- .‘ada,ptable fo mass production manufaeturmg

principles; and
3. The provxsmn of a blank holder eushion

.' readily adaptable for incorporation in double ac-
tion presses and providing a constant equalizing

 _predetermined pressure on the blank positioned

10

therein, regardless of gauge vama,tmn of the..

metal blank.
‘While I have illustrated 8 preferred embodi-

15

ment of my invention, many modifications may -

be made without departing from the spirit. of my
-~ invention and I do not wish to be limited to the
~ precise details of construction set forth but wish
- to avail myself of all changes within the scope
of the appended clmms |

I claim:

1. A blank drawmg press comprlsing a drawing
punch, a drawing die arranged to receive said
punch, a hold-down member associated with said
die for holding a blank in position, pressure
means for urging said hold-down member to-
ward said die, pressure distributing means in-
terposed between said hold-down member and
- said pressure means comprising a first block

disposed about said punch and having a channel

formed therein surrounding said punch, a second
block disposed about said punch and associated
with said first block, a complementary protrud-
ing portion of said second block extending into

20

25

30

35

 said channel to define therewith an enclosed

pressure chamber, a surface of said second block

bearing against an opposed surface of said hold-
_ said opposed bearing surfaces
‘having complementary recessed and shouldered

portions for the purpose of aligning said hold-

down member and said pressure distributing
means, means carried by one of said blocks: and
conneeted to the other of said blocks for limiting
the movement of said blocks in opposite direc-
tions, sea,hng means. interposed between said pro-

truding portion and the walls of said channel to

| prevent leakage from said chamber, a hydraulic
fluid in said chamber, and accumulator means
- conhected .to said chamber for supplying and
maintaining a predetermmed hydraullc pressure
in said cha,mber |

40

48

50
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2. A blank dra.wing press comprising a drawing
punch, a drawing die arranged to receive said
punch, a hold-down member associated with said
die for holding a blank in position, pressure

means for urging said hold-down member to-

ward said die, pressure distributing means in-
terposed between said hold-down member and
said pressure means comprising a first block dis-

posed about said punch and having & channel
formed therein surrounding said punch, & second

block disposed about said punch and associated
with said first block, a complementary protrud-

ing portion of said second block extending into

said channel to -define therewith an enclosed

pressure chamber, & surface of said second block

bearing against an opposed surface of said hold-

‘down member, said opposed bearing surfaces

having complementary recessed and shouldered
portions for the purpose of aligning said hold-

down member and sald pressure: distributing
means, means carried by one of said blocks and -

connected to the other of said blocks for limiting

the movement of said blocks in opposite direc-

tions, sealing means interposed between said pro-

truding portion and the walls of said channel to

prevent leakage from said chamber, a hydraulic

fluid in said chamber, accumulator means con- .
‘nected to said chamber for supplying and main- -

taining a predetermined hydraulic pressure in
said chamber, and a vent passage defining means

including a control valve for controlling venting
of air trapped in said pressure chamber con-

nected to the side of said pressure chamber.
| ROY C. INGERSOLL.
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