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This invention rélates ifi general to d tible a6- cessive scrap a.nd wast" rn s :eh drawing opera-
61 presses fof drawing metsl, and is’ mor - tiohs because of the non- adJustablhty of such
mcularry conderhed with gind divécted to an equial- present day double action mechanical presses with

iZiNg gushiod arvangéfiiefit fof controlhng the respect to variations in gauge o the tmetal blanks.
araw ring in siicH double action presses to pro- & _Motégver, when two. d1es are. operated sunul-
vide adjustment of pressits betiween tWo- diss em- 3 i )
bloyed stmiltanesisly in the saie press. Hing ¢ _ f.performnd in order to
Heretofors, in drawiiig metal to fofin 4 hollow i proper  d n of pressurés on the
article such a§ o 15UAAYY tib or the liké; it Has ‘ d thout éver obtaining completely satis-
been tha gene T ram e to posztlon uhe' blank 10 factory Tésulis.
f ring 4 ) in the mbod1ment disclesed: herein the pres-
ént alrin ent has successfully oV ]
¢onsic -mentioned inher-

dv: ntages and ob ctlons of pr1or art

sothat 1t exérts what 1§ éaléulatéd be the pres-
sute requiréd on the margmal T6Zi61 of thé blank
thereéby to permit the piinéh o thé 1nner ram
tor diaw hie blank to the mtended shape or forn
desn'ed ’T‘hls metnod possesses mherent obJec-

to' varidticiis: 1n the giugé of thg sheet metal
blatik {1 o Giig side to; another side” of the' bIank
or variatitns in" the" gauge of successwe piécés
\izhi'eh niay'b‘e" fed ints the X abu-
Igtions hve showh uhat SCrip’ 108§ hd
betweerd 25% dnd 509, AISO, it has be
practite; When tWo dies dre opérated si
Gusly in the sanié préss,. to- perror ‘ A
slnmmmg verations fo° insiire an even disti

tion of pressfnes on' the' two" dies, but. this ha
seldom piodaced completely satisfa re ult's',
nor has 1t ehmma‘ced the losses resultmg from

cushlon means readlly_‘adaptable for 1ncorpora-
tlon in g Letio:

. prede d equathg pressure on
the' bIaHK positioriéd between ‘the draW ring and
. the hold down ring of ;such presses regardless of

In drawmg metal with a double attion press
the d1e mcorpmated therem may cons1st of a

nit will successfully comblne
i 'tructural ‘s1mp1 ity, and durabll-
ity ancl yét be econ 01 '

o' shape with=
olit- eifHer bréaking the bottonr o vmnkhng the
sides: It is notable that too great a pressure
will prohibit the proper flow of metal and’ cduse
breakage during the drawmg operatlon where 'S
too-little"d pressure will permit ‘tog easy a
of ‘the metal, thereby permitting wrmkles to form.

In a conventlonal doublé" detion” press he

toré- employed in such  heéreinbefore’ de SCri
drawing operation, the hold’ down pressure h4s
been adJusted to 4 g1ven th1ckness of blank

ations- m the thlckness and “¢hardeteristi of Y
the nietal stock, this pre’ssu'r"é_ S been knOWn to in the cushion is mamta ed constant regardless
Vary’ from- piece 'to" piecé." thereby causmg eX< g8 Of theiravel of the cushion:




S 2,681,863 s e T

3

Additional objects, features and advahtages of -

the invention disclosed herein will be apparent
to persons skilled in the art after the construc-

tion and operation are understood from the with- -

in description.-

1t 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 accompanying drawing, which forms a part
of this specification, wherein:

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

embodying the features of the present invention;

Fig. 2 is a perspective view of an accumulator
which may be advantageously adjunctively em-
ployed with the blank holder cushion depicted
in Fig. 1; and

Fig. 3 is a fragmentary sectional view of a
‘blank holder cushion means employed as a modi-
-fication of the blank holder cushion means de-
- picted in Fig. 1.

The drawing is to be understood as being’ more 2

or less-of a schematic character for the purpose
of- illustrating and 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 several
views.

Referring to the drawing, particularly Fig. 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, to a conventional double action
press designated in its entirety by the letter A
and comprising, in generzl, a punch 21 of any

particular shape, a draw ring 22 complementary <
to the punch and adaptable to cooperate with"

said punch to form, for example, the metal blank
B which is advantageously held in posrtmn by
a hold-down ring 23.

According to the construction of the inven-

‘tion, the metal blank B may be placed between

the draw ring 22 and the hold down ring 23, and
suitably clamped in this position by an outer
ram 24 of the press A which is adjustable to
exert the necessary predetermined pressure to
permit the punch 2{ to draw the metal blank
‘B without either breaking the bottom or wrin-
kling the sides thereof. It is notable that too
great a pressure will prohibit the proper flow
of metal and cause breakage or tearing during
drawing operations, whereas too little pressure
will permit too easy flow of the metal, thereby
permﬂ;tmcr 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
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possible adaptation 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
described in detail.

In the exemplary embodiment of the invention
depicted in Fig. 1, the blank holder cushion
means 28 is shown as being adjunctively em-
ployed, for example, to the double action press
A, said blank holder cushion means comprising,
in general, a blank holder bottom member 30
of any particular shape and being removably

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

20

blank holder top member 3{ operatively asso-
ciated with said blank holder bottom member
39 to define a suitable chamber 32 defined by
surfaces of the blank holder top member 31 and
the blank holder bottom member 30 and adapt-
able to receive and retain a suitable hydraulic
fluid to provide a hydraulic cushion between

_said blank holder top member and said holder
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blank holder cushion means contemplated herein. -

It is to be understood that details of construc-
tion of such double action presses and their asso-
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 élements as set forth except where
such construction particularly concerns the in-
vention contemplated herein.

‘Having thus described by way of example 8
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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 a cylinder and
piston arrangement adaptable to maintain a
constant hydraulic pressure within the chamber
32. Althcugh 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
a variable constant predetermined pressure.

"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-
tures 46 in the hold down ring 23. Preferably,
the blank holder bottom member 30 is a casting
having a suitable surface 47 complementary to
a related surface 48 of the hold down ring 23.
It is notable that suitable recesses have been em-
‘ployed. between the complementary surfaces 47
‘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 32
with the accumulator means 40 or the pressure
unloading pump hereinvefore mentioned, depend-
ing on which is employed. These pipe connec-
tions may be of any suitable construction pref_
erably of a flexible type.

In order to prevent the hydraulic ﬁu1d from
leaking 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
fluid in the chamber 32. It can be seen that the
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'Thydrauhc ﬁuid ente1s the chamber &2 through

‘cgive threaded end’ po
+tion B8 Whlch 1s co 11
‘means &8

“In order 1o Drcv1de an- air bleed for the-hy-
drauhc system helem sfore’ d 'crrbed there is
provided a passaceway 26 in 3
$op member 31 andl in ‘opeh- Comniuri
{;he ‘chainber 32, A suitable valve me: i§ pro-
~vu:lec:l as at 3% to provide 4 teans- for pernu-’&t»mﬁ
axr A the system tobebled thareirom

~The-blank holdér top hiskber 3! ma,y be- made

T101) p
ected to the aecumulatm

of- a casting formed 8. defne surfaees somiple~ .

riveritazry 4o top- Qeraees ofthe blank - holder bot-
o mnember 36, T¥Fyom "Fig. 1 it Hay.-be- seeh
that the blank Holdes tor member 34 i dispgsed
ini “its ‘operative: position 1 a msnner zo that it
1miay be moved upwardlh or. déwnwardly due to
the functionsl reaction of the hydravlic Huid in
the chamber 82.. T4 is netable that the. move-
ment of the blank holder- tap member 34 in the
upward- divestion is Lest,rw,ted as ‘to-‘amoun by
Theans of the bolis 55 which are prévided with a
‘suitable .cap 96 adaptable to engage a seat &1,
which engagement.’is a,daptable “to’ vestriet any
fwrther upward movement with respeet to the
Plaxik holder bottom meniber: 39. ‘Morgover; - the
degree of Upard mevement may be a,djusted oy
regilation of the. distande the holts 55 are ree-
ceived into the suitably threaded apeltsux es- 88 in
the - blank holde¥ “bottom miember “30, suech ad-
justnient ‘being maiiitained in locked position by
means of a suitable jamb nut 59.

In accordance with the construction of the
present . invention, downwazd. pressure upon. the
blank holder top member 31 is.exerted: by an out-
side ram memper. 24 in the direcfion of the arrow
60 in Fig. 1. ‘Since the Pressure exerted by the
outer ram is umform and it § transm tted to

3 mamtam
formly dxstubufed ‘pressure upon the blank
regardless of gauge-variations and variafions in
the thickness: angd: cl;araggegzsglcs of the metal
stock. It can be seen that
blgnk B would vary fror
)] ithe differences in g ( : W
stccessive blanks of metai ck. " Tt is of para-
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
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
the blank holder cushion comprises, in general, a
blank holder bottom member 62, a blank holder
top member 63, 2 tube-like member 61 made of
& flexible material such as, for example, rubber
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to the tube-like member §i,

6
and Jbeing adaptable 0 Teceive and retain a suit-
able hydraulic ‘ﬂtud smd thibe-like member being
opératively -disposed between Said ‘blank -holder
bottom mémber 34 -and ‘bemg -adaptable to main=

'tam a eonstant ‘pressure on theé blank B which

ig being held betweén the held dowii ring 23-and
thé draw ‘Fing 22 as shown in Fig. 1, fwhereby

egual pressure upen the-blank B will be main-

tained regardless of gauge variationsin the thick-
ness and char acueustxcs of the metal stock, and

2 neans, such as a pipe #8, operatively conneeted

to said tube-like member &I and adaptable: to
maintain a constant variable hydr auhc pressure
within the tube-lke member §4.

Adverting to Fig. 2,'wherein there is 111ustra,ted
cne form adaptable to maintain a consta®wt vari-
able - hydmuhc pressure; the accumulatm means
4% comprisesin gcneral a-eylinder ¥ having.oper~
atively disposed therein a piston 78 operated By a

suitable hydraulic finié 1%, said piston having a

predetermined nuraber of weights 78 related
thereto by means of a lever-arratigement 19, said
cylinder being operatively counected to- the
chamber 32 of the tube-like member $4, depend-
ing: wpon which one of the two de51gns is- em-
ployed, by means of suitable ﬁex1ble tubing as at
53, ZIs can be seen that the lever awangement
will cause a predetermined pressiire upon the pis-
ton which will cause the eSmpression of the hy-
drautic fluid ¥¥ in the eylinder 75, which pressure
in turn will be transmitted to the chamber 32 or
a5 the case may. be,
by means of the flexible hose 50, whereby an ejuai
pressure will be maintained” upon the blank piece
B regardless of variations in- thmkness of the
metal stock. " The amount of pressure desired
may be obtained by the removal or addition’ of
weights 18." Moreover, the device eontemplated
herein will compensate for such variations in the
thiekness of the metal stoek by- causing variations
in the amount of hydraulic fuid contained m
the chamber 32- or uhe tube-like member &f,

the case may be. Tt is’ important to undﬂlsuanq
that the differential in the thickness of metal

5 Stock is transmitted through the chamber 32 or

the -‘tube-like. member §{ which causes the vari-
ations of the amount of -hydraulic fluid contained
within such chamber -32 or such tube-like mem-
ber 64 and such exeessive fiyid will' be caused to
flow: between said chamber or said membpr and
the eylinder 7§ of the accumulator dz’l Equal
pressure at-all times is maintamed by the provi=
sion of the weighted piston arrangement herein-
before described and illustrated in the drawing.

While the illustrated accumulator means 40
may he advantageously 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 advantageously 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
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
the units 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 objects thereof
as hereinbefore set forth and provides numerous
advantages which may be summarized as follows:

1. Structurally simple, efficient and durable;
2. Economical to manufacture and readily
adaptable to mass production manufacturing
principles; and

3. The provision of a blank holder cushion
readily adaptable for incorporation in double ac-
tion presses and providing a constant equalizing
.predetermined pressure on the blank positioned
therein, regardless. of gauge vanamon of the
metal blank.

While I have illustrated a preferred embodi-
ment of my invention, many modifications may
be made without departing from the spirit of my
invention and I do not wish fo be limited to the
precise details of construction set forth but wish
to avail myself of all changes within the scope
of the appended claims.

I claim:

1. A blank drawing 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
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
said channel to define therewith an enclosed
pressure chamber, a 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 said 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, and accumulator means
connected .to said chamber for supplying and
maintaining a predetermined hydraulic pressure
in said chamber., '
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8
2. A blank drawing 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 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
said channel to -define therewith an enclosed
pressure chamber, 2 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 said 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.

- REFERENCES CITED
The following references are of record in the

‘file of this patent:

UNITED STATES PATENTS

Number Name Date
349,718 Hollerith oo —_ Sept. 28, 1886
1,503,131 Nelson cocomemmaan. July 29, 1924
1,562,953 Glasner . ooco—_. Nov. 24, 1925
1,844,250 Hawking co—————____. Feb. 9, 1932
1,966,758 Haverbeck —ceeeam—-- July 17, 1934
2,224,956 EmMst —ccoemmae Dec. 17, 1940
' FOREIGN PATENTS :
Number Country Date .
136,634 Germany 1902
652,601 Germany 1937




