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214 Clalms.

This invention relates to shell drawmg presses, .

and more particularly to a ‘horizontal multiple

punch and die redraw press in which the co-
operating punches: and dies act in‘sequence to -

form a completed product from a preformed cup
. blank—the product from one punch-and die set
being automatically transferred to the next suc-
ceeding set. :

One object of' thls invention is to provide a
multiple redraw ‘press: of the above : nature in

‘which the products: drawn at each station will -
~ be pushed out of the dies and stripped from the -
. bunches in such-a manner that their closed ends.

~ will be in-horizontal alinement to facilitate the

transfer of such products from station to station.

A further -object: is to provide a redraw press

' _of thé'above.nature in which successively longer

.products are produced at the various stations by
' staggered: dies dlsposed on successrvely higher
levelsi ) :

- Another obJect is to provide a redraw press of
the above nature in which the shells drawn at
each station are‘Stripped at predetermined posi-
tions by spring means without the necessity of

-changing the stroke' of successive. puriches or re--

quiring adjustable power-driven knock-out rods.
Another--object is to provide a redraw 'press

' of the above nature in which all of ‘the punches
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are carrred by a srngle recrprocatmg gate mem-

ber. . .
Still another object is to prov1de a redraw press
of the above nature having-an improved form of

‘rocking product-transfer mechanism whereby the )
products may be automatically and. efficiently

transferred from one station to another, -

"~ A further object:is to provide a redraw press -

" of the above nature having improved lubricating
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mesans whereby- each.of the individual dies and :

punches will be: efficiently lubricated. .
. A still further object’ is o provxde a- redraw
press of the above nature which will be relatively

simple inconstruction, inexpensive to manufac-

ture, easy to manipulate, compact and very eﬁl-
cient.-and durable in use.

‘With these and other obJects in view there has
been -{llustrated:in.the-accompanying drawings
one form in which the invention may be conven-
iently embodied in practrce

In:the-drawings:* ’ :

Fig.'l'is'a top'glan view of a redrgw press em-
body ng the features of this invention.

.Fig.. 2" is an enlarged. view partly in' section

taken on. the: line 2—2 of Fig: 1, and:showing the,}

feed chute and’ tmnsfer mechanismy’ :
Fig. 3'is'a fra,gmerxta.ry‘enlarged view: of sorne

(C1. 113—38) -

of the parts.shown in Fig. 2 in another position
in the operation of the press, the transfer crank
arms being shown at slightly over 180 deg‘rees
from the positions: of Fig. 2.

Fig. 4 is an enlarged sectional vrew taken on‘

the line 4—4 of Fig. 1 through a punch, die, strip-

- per and knock-out rod, and associated parts.

Figs. 5, 6 and 7 are horizontal sectional views

products as they appear during the successive

.taken through the die block; and showing the -
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operations of drawing, stripping and transferring.

‘Referring now :to the drawings in'which like

reference characters indicate like parts through-

out- the several views, the numeral 10 indicates
a main frame in which a crank shaft (1 is jour-

‘naled. :The crank shaft Il is adapted to be:ro-

tated by means of a motor (2 having a driving

15

connection with a eross-shaft 3 having secured .

- thereto a pinion (4 which is in'mesh with a large‘
gear 15 Yotatably mounted upon one.end of the

crank shaft 11. ‘The press is controlled by a suit-
able clutch 16 adapted to be actuated by & handle

arm 17 on & shaft 18 connected by a link 19 to.

the clutch 16, the swinging of said handle srm

{1 serving to: operably connect the gear I8 with.

the crank shaft I{, A common gate 20 is con-

reciprocate on and between horizontal ways. 21

-and 22 provided on the opposite side portions 23

and 24 of the frame 10, respectrvely Suitable
connecting rods or links 25 and- 26 are provided

“to operably connect the gate 20 W1th the crank

shaft 1, . .
) .S'tatzons

~'The partrcular press illustrated is prov1ded with
seven sets of ‘cooperating punches gnd dies, and

‘the final product formed thereby is a shell 21
‘having a closed end 28, as shown at the right
- of Figs. 6 and 7. - The blank or cup.-29 from which

the shell 27 is produced is shown -at the left of
Figs. 6 and'7. . As herein shown, the cups 29 are
delivered into the press by a carrier 30, into which
said cups are fed by an endless belt 31 and an
inclined: chute 32. ‘The' carrier 30 is shown in
Figs. 2 and 6 in position {o receive a cup 29 from
the chute 32—this posxtlon constituting the Arst
station. Spaced from the chute 32'is a first draw
punch. 33 with its cooperating die-34 which con-
stitutes the second station. Similarly; a second
cooperating draw punch 35 and die 36 constitute

. nected to all of the’ punches, and is arranged to - -
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the third station, a third cooperating draw punch. -

31 and die 38 the fourth station, a fourth co-

operating punch 39 and die 40 the fifth station, :

a first draw and shoulder punch 41° and die 42
constitute the sixth station, a second draw and
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shoulder punch 43 and die #4 constitute the sev-
enth station, and a cut-off punch 45 and die 46
the eighth station.

Stri'ppers _
As best shown in Fig. 1, provision is made of

a stripper bar 471 having cup-shaped stripper col-

lars 48, 49, 50, 51, 52, 53 and 54 secured thereto,
said bar 47 being carried between vertical stand-
ards 55 and 56 (Fig. 4), which are adjustably
connected to the frame 10 by a horizontal cross-
bar 57 (see Fig. 4). The standards 55 and 56 are
attached to the bar 57 by means of T-clamps 68
and bolts 59 after the stripper bar 47 has first
been adjusted by means of an adjusting screw 60.
Each of the stripper collars 48-54, inclusive, is
held in place on the stripper bar 47 by a series of
plates 61 and screws 62, and said collars are pro-
vided with central openings 63 concentric with
the respective punches which are adapted to pass
therethrough.

The dies 34, 36, 38, 40, 42 and 44 are mounted
in laterally spaced-apart relation in a horizontal
die carrying block 64, said dies being held between
pairs of clamping and spacing blocks 65 and 66,
each pair being of the proper thickness to locate
the respective dies in the desired predetermined
staggered positions.

The die block 64 extends across the press and -

is suitably secured to an end portion 6T of the
frame {0, as by bolts 68, Each pair of clamping
and -spacing blocks 65 and 66 is held in place by
a single plate 69 which also extends across the
press and is clamped between the die block 64 and
the end frame 67 by the bolts 68.

The plate 69 is provided with a plurality of
elongated spring enclosing and knock-out rod
guiding sleeves 10 (see Fig, 4), each having a
threaded portion 71 at one end screwed into a
suitable threaded opening in the plate 69 in such
a manner as to be concentric with each of the
die openings. Each of the sleeves 10 is provided
with an internal shoulder 72 against which one
end of a compression spring 713 abuts,—the other
end of the spring 13 acting against a tapped col-

lar 14 adjustable upon a threaded knock-out rod

15 which extends through the guiding sleeve 70.

Each of the knock-out rods 78 is provided with
a forward reduced exténsion 16 adapted to en-
gage the closed end 28 of the product being eject-
ed, and said rods are constantly urged in a direc-
tion to force said products out of the respective
dies. Each of the rods 75 has an adjustable col-
lar 11 screwed upon the rear protruding end
thereof, whereby the forward movement of the
knock-out rod 15 will be limited by the abutment
of the collar 17 against the rear end of the guid-
ing sleeve 10.

Lubricant supply mechanism

The die block 64 is provided with a plurality of
oll passages 18 leading from its upper surface
into the spaces occupied by each of the dies, and
the clamping and spacing blocks 65 and 66 are so
spaced apart as to provide an annular lubricant
groove 19 about the respective die. Suitable ra-
dial grooves 19a are also formed in the blocks 65
and 66 to conduct the lubricant from the annular
space 19 to both faces of the dies.

In order to-distribute lubricant simultaneously

~ to all of the dies, a plurality of supply tubes 80

s

are provided to connect each oil passage 78 with
a common lubricant manifold pipe 81, herein

shown secured upon the end frame 67 by straps .

82. ' The manifold pipe 8! is supplied with lubri-
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cant through & pipe connection 82a from a lubri-
cant pump 83 driven by pulleys 84 and a belt 88
from the cross shaft 13. A plurality of stop
cocks 86 (see Fig. 4) may be employed, if de-
sired, to control the flow of lubricant to the vari-
ous supply tubes 80. Lubricant may also be sup-
plied from the same manifold pipe 81, if desired,
to the horizontal punches by a plurality of pipes
80a, as shown in Fig. 4.

Transfer mechanism

The product drawn at each station of the press
will preferably be transferred to the next adja-

- cent station by means of the mechanism shown’

in Figs. 2 and 3. This mechanism includes a
series of pairs of yieldable shell-gripping fingers
87 and 88 shaped at their lower ends to fit the
curvature of the periphery of the products at the

10

15

respective stations. The fingers 81 and 88 are -

provided with inturned upper edges which are
fulcrumed in grooves 89 and 98 formed in a de-
pending block 81 secured, as by a bolt 92, to an
elongated cross-bar 83. The fingers 87 and 88 are
urged toward each other by a pair of opposed
compression coil springs 84, each of which is
pressed against the respective fingers 87 and 88
and washers 95 secured on rods 96 extending
through the fingers 81 and 88 and the block 81,
Each pair of shell-gripping fingers 87 and 88 are

* limited in their closing movements by a pair of

adjustable screws 91 which are threadingly en-
gaged in the blocks 81 and adapted to be clamped
in their adjusted position by a cap screw 98 ar-
ranged at right-angles thereto.

Esach end of the transfer cross-bar 33 is con-
nected to the outer ends of a pair of crank arms
99 located at the ends of said bar and mounted
upon the end of shafts 108 carrying spur gears
10i. The shafts 100 (see Figs. 2 and 4) are jour-
naled in a cross-bar 102 secured to the end frame
67, the spur gears 10/ being disposed In a slot
103 in said cross-bar. A reciprocatory rack 104
is slidably mounted in the slot 103 with its teeth
in mesh with the teeth of the two gears {01,
whereby the reciprocation of said rack 104 will
intermittently rock the gears 101 and swing the

_bar 93, and the sets of fingers 8T and 88 carried

thereby, in a semli-circular path from the posi-
tion shown in Fig. 2 to that shown in Fig. 3, said
bar 93 always remaining parallel to the die blocks
64. By means of this construction, it will be seen
that the products will be transferred simultane-
ously from station to station.

The rack 104 is actuated to slide in the slot 103
of the cross-bar 102 by means of a link 105 con-
necting it at one end to a swingable arm herein
illustrated as comprising a pair of superposed
hook-shaped members 106 and 107 (see Fig. 2)
secured together at both ends, and having their
16wer ends pivoted at 108 to a bracket 109 mount-
ed on the frame 10.- The members 106 and 07
are outwardly bowed as at 110 and 111 respective-
ly, and each bowed portion is provided with a
cam roller 112 and 113. A rotating plate cam
114 acts against the roller (12 to swing the mem-

-bers 106 and 107 back and forth, thus causing the

rack 104 to rock the gears Iol for causing the
transfer fingers 87 and 88 and the products held’
thereby to move to the left through an are indi-
cated by the dotted Iline in Fig. 3. A similar ro-

tating plate cam 115 acts against the roller (13

to return the respective parts to the right to their
original positions. The cams ({4 and (1§ are
adapted to actuate the transfer fingers 81 and 88
rapidly between successive strokes of the punch-
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es; ‘as ‘will' be herelnafter more. fully described.
The-cams 14 and 118 are secured to a side shaft
116 which extends toward the crank shaft (1, said
shaft 116 being operably connected to sald crank
shaft by means of bevel gears 117 and (8, one
of which is connected to ea.ch of said shafts e
and 11, respectively.

The reciprocating feed carrier 30 is ca.rried by

& slide 119 which is guided upon a bracket 120

secured to the frame 10. The slide {19 serves to
transfer the blanks successively from the first sta-
tion (the feed chute 30), as shown in Fig. 2, to the
second station shown in Fig. 3, into position to be

operated on by the punch 33 to force it through"

the first die 34. The slide 119 is provided with
a cam roller (21 which is urged into engagement
with a rotating cam 122 by a spring (23. One

end of -the spring 123 is fastened to a post 124
secured to the bracket lho ‘while the other end.

of sald spring is connected to a lug 125 depending
from said bracket 120. The cam 22 is rigidly
secured upon the side shaft 116 and is adapted
to move the feed carrier 80 back and forth in
synchronism with the movements of the transfer
fingers 87 and 88 as described above,

One advantage of the present invention is that
while the punches all have the same stroke, the
length of the products produced by each set of
punches and ‘dies may increase from station to
station.

A further advantage is that due to the stag-
gered or stepped arrangement of the dies, all of
the blanks, when ejected from the various dies,
will have their closed ends 28 disposed approxi-

mately in alinemerit at the same instant as de--

termined by the cams. - All.of the pairs of trans-
fer fingers 87 and 88 may thus be located on the

‘same level for moving the products simultane-
ously from station to station,~—a far simpler con-.

struction than would be the case if the transfer
fingers were located on_ various levels.

A further advantage of this novel arrangement
is that the transfer fingers will be permitted to
carry stepped shell blanks as well as shell blanks
of uniform diameter,—the blanks being clamped
by said fingers while they are being stripped from
the punches just after the enlarged portions of
the blanks have passed above the line of clamping.

A still further advantage of the present inven-
tion is that by arranging the punches horizon-
tally with the transfer mechanism above them,

any mutilated or torn shells, clippings, etc., will

be allowed to fall free of the tools, and thus avoid
the possibility of injury thereto. i
In order to insure that- such conditions will

laterally staggered or stepped relation, as shown

in Figs. 5, 6 and 7. Moreover, in order to insure
_proper stripping of the products from the punches,

the stripper collars 48—354, inclusive, must be of
different heights. It.will be understooed that in

all instances, the distance from the face of each .
stripper collar (48—54 inclusive) to the open end.

of the.product at the end of each drawing oper-
ation (Fig. 5) will be substantlally the same so
that after the drawn products have been ejected
and stripped, the cIOSed ends of all of the prod-
ucts will lie in alinement ‘and be spaced from the

die block 64, as clearly shown in Fig. 6. The
_fingers 87 and 88 will thus be permitted to grip .

the shells at éach station and move them along
the face of the die block in unison. It will also

be understood that by staggering or stepping the

dies as herein disclosed it is possible to employ

3

a multiple punch arrangement without requiring
individual adjustment of the stroke of each punch
and the use of the usual complicated mechanism

for this purpose. As clearly shown in Fig.-6, the

- open ends.of each. of sald shells after ejection
“will 'be held against the respective stripper collars

by the springs 73 until all of the punches have
been withdrawn from said shells. -

Fig, 5 illustrates the disposition of the punches
and products at the end of the punching’ stroke.

10

As therein shown, the feed carrier 30 is at that

time holding a new cup 29 ready. for the next
operation of the press, and the cut-off punch 45
and die 46 has sheared the shoulder portion 128
from the product 27 of the last draw, by the
shoulder punch 43 and die 44, The completed
shell 27.is herein shown as being forced out
through a tubular chute 128, and the cut-off
shoulder portion 126 as falling 1nto a scrap chute
129 (see Figs. 1 and 7).

Fig. 6 illustrates the disposition of the punches

15

and products while the former are being. re-

tracted by the gate 20, and the latter are being
ejected by the knock-out rods 15. It will be
noted that the closed ends 28 of all of the prod-
ucts are in.alinement and lie adjacent the face
of the die bar 64 in position to be grasped by the
six pairs of transfer fingers 87 and 88. .

Fig. 7 illustrates the punches in full retracteu
position, at which time the transfer fingers 87
and 88 will have completed half of their move-
ment of transferring the products from station
to station. The carrier 30 is also shown with

its movement toward the second station position
to present another cup 29 to the ﬁx‘st punch .38

partly completed.
) Operatzon
In operation, a series of blanks or cups 28 will

be placed successively upon the belt 31, from
which they will gravitate down the chute 32 and

25

fall upon the carrier 30. While Lhe punches re-.

main in retracted position, the crank shaft
and the cams 122 and |14 will operate upon the
feed slide 119 and the reciprocating. rack 104 to

move the carrier 30 to the left, as viewed in -

Fig. 2; and at the same time all of the pairs of
transfer fingers 87 and 88 will move downwardly
over the products at the respective stations. The
cam (14 causes the pairs of fingers 87 and 88 to
move downwardly into spring-snap engagement

with the products after they are ‘stripped from
the punches—the products being securely held

in such positions by the springs 3. The cam 5-

‘will then act upon the rack 104 to swing the
" fingers in a semi-circular arc with the products:

carried thereby, into alinement with the next suc-
ceeding station, depositing said products at said
station before the next stroke of the punches
commences. As will be noted by reference to

66

Fig. 3, the path followed by the products while -

-they are being transferred-in this manner from

one station to another will be somewhat more

than 180 degrees, thus obtaining the advantage .

of & substantial vertical movement of the fingers
81 and 88 at each station, whereby the fingers

in one instance may spring-snap over the prod-

ucts, and in the other, spring-snap away from
thé same. If desired, the action of the mecha-
nism may be so timed. that the gripping transfer
fingers will not be withdrawn from the shells

.‘until a short time after the punches have ‘entered

said shells on the next. succeeding punching

_stroke, but before any movement of the shells has
.taken place, - .

65

70
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When the next stroke of the punches takes
place, the products will be engaged thereby and
forced through the dies the desired amount, and
the knock-out rods 75 will be pressed inwardly
against the springs 13, compressing the same, as

shown in Fig, 5. The closed ends 28 of each -

product will be carried by each punch a suffi-
cient amount through and beyond the respective
die to completely draw the product, the stag-
gering of the dies permitting the products to be
drawn to the lengths desired. During the re-
traction of the punches, the knock-out rods 15
will follow the shells out of the dies horizontally
under influence of the springs 13, forcing the
products backwardly until said knock-out rods
reach the limit of their movement as controlled
by the stop collars 11 abutting the outer ends
of the sleeves 10. The open ends of the prod-
ucts will then engage the respective stripper col-
lars 48—54, as shown in Fig. 6. Continued move-
ment of the gate 20 will strip all of the punches
from said products, so that they may be trans-
ferred to the next stations, as shown in Fig. 7.

A further advantage of the present invention
is that by maintaining the punches at a low
temperature, the shells are cooled between the
successive draws, thus reducing the amount of
hardening which will take place during the pas-
sage of the shells through the machine.

While the present invention has been described
as a horizontal redraw press, it will be. under-
stood that it is within the scope of the inven-
tion to employ the same construction herein dis-
closed in a redraw press arranged in a vertical
or any other desired position. -

While there has been disclosed in this specifi-
cation one form in which the invention may be
embodied, it is to be understood that this form
Is shown for the purpose of illustration only,
and that the invention is not to be limited to
the specific disclosure, but may be modified and
embodied in various other forms without depart-
ing from its spirit. In short, the invention in-
cludes all of the modifications and embodiments
coming within the scope of the following claims.

Having thus fully described the invention, what
is claimed as new, and for which it is desired to
secure Letters™Patent, is:

1. In a multiple redraw press, a die block hav-
ing a plurality of staggered dies, the front faces
of said dies being offset inwardly at varying dis-
tances from the front face of said die block, a
plurality of strippers staggered in the same rela-
tion as said dies, means to eject the products
drawn in each die, a plurality of pairs of
cooperating fingers adapted to simultaneously
grip the products ejected from each die, means
to cause said fingers to grip said products during
the stripping action, and means to move all of
sald pairs of fingers in a semi-circular arc in
a single plane from a position in front of one
die to a position in front of the next succeeding
die.

2, In a multiple redraw press, a plurality of
spaced-apart parallel punches arranged in a row,
a gate for reciprocating all of said punches in
unison, a die carrying block, a plurality of dies
in alinement with the axes of said punches, a
plurality of pairs of spring-pressed cooperating
fingers to resiliently'grip the products formed
in each die, and a cross-bar carrying all of said
pairs of fingers and swingable In an arc of sub-
stantially 180 degrees from a position in front
of one die to a position in front of the next
succeeding die, crank arms pivotally connected

2,183,287

to said cross-bar, and pinion and rack means for
rocking said crank arm to swing said cross-bar.

3. In a multiple redraw press, a plurality of sets
of cooperating punches and dies adapted to oper-
ate successively upon tubular blanks fed to said
press, a cross-bar carrying a plurality of pairs of
gripping jaws arranged to swing parallel to itself
in an arc of substantially 180 degrees to transfer
said blanks from station to station, spaced-apart
rotatably-mounted pinions, a pair of crank arms
pivotally connected to said cross-bar and pinlons,
a rack for driving said pinions, and rack oper-
ated means for swinging said bar back and forth
between successive drawing operations.

4. In a multiple redraw press, a plurality of
sets of cooperating punches and dies, a cross-bar,
means to swing said cross-bar parallel to itself
in an arc of substantially 180 degrees, a plu-
rality of spaced blocks mounted on said bar at
right-angles thereto, a plurality of inwardly
spring-pressed gripping fingers connected to said
blocks for resiliently holding the products drawn
in said dies while transferring them from sta-
tion to station. )

5. In a multiple redraw press, a plurality of
sets of cooperating punches and dies, a cross-
bar, means to swing said cross-bar parallel to
itself in an arc of. substantially 180 degrees, a
plurality of spaced blocks mounted on said cross-
bar and extending at right-angles thereto, a
plurality of spring holding cross-rods, one car-
ried by each block, spaced from said bar, a plu-
rality of pairs of gripping fingers straddling said
rods, and a spring carried by each cross-rod to
engage each finger, said fingers being fulcrumed
in the opposite sides of said blocks for resili-
ently holding the products drawn in said dies
while transferring them from station to station.

6. In a multiple redraw press, a plurality of
sets of cooperating punches and dies, a cross-
bar, means to swing said cross-bar parallel to
itself in an arc of substantially 180 degrees, a
plurality of spaced blocks mounted on sald cross-
bar and extending at right-angles thereto, a
plurality of inwardly spring-pressed gripping fin-
gers connected to said blocks for resiliently hold-
ing the products drawn in said dies while trans-
ferring them from station to station, and ad-
Jjustable stop means mounted in said blocks for
limiting the inward movements of said fingers.

7. In a multiple redraw press, a plurality of
sets of cooperating punches and dies, a cross-
bar, means to swing said cross-bar parallel to
itself in an arc of substantially 180 degrees, a
plurality of spaced blocks mounted on said cross-
bar and extending at right-angles thereto, a
plurality of inwardly spring-pressed gripping
fingers connected to said blocks for resiliently
holding the products drawn in said dies while

‘transferring them from station to station, ad-

justable stop means mounted in said blocks for
limiting the inward movements of said fingers,
and set screws in said blocks for locking said
stop means in adjusted positions.

8. In a multiple redraw press, a plurality of
sets of cooperating punches and dies, a cross-
bar, means to swing said cross-bar parallel to
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itself in an arc of substantially 180 degrees, a -

plurality of spaced blocks mounted on said cross-
bar and extending at right-angles thereto, a
plurality of inwardly spring-pressed gripping
fingers connected to said blocks for resiliently
holding the products drawn in said dies whjle

- transferring them from station to station, and
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adjustable stop screws mounted in said blocks for ~

limiting the inward movements of said fingers.
2. In a multiple punch press, ‘a plurality of

horizontally reciprocable punches, dies cooperat-

ing with’ said punches, the faces of said dies

being vertically disposed and each having an’
operung . to be entered by said punches, a die

block. die clamping blocks in said die block and
each arranged to provide an annular space about
the die clamped thereby, a radial groove pro-
vided in each die clamping block in- connection
with the annular space about the die and lead-
ing therefrom to the punch entering the opening
in the die, and means to force Iubricant into
the spaces about said dies to lubricate the dies
and punches. ]

10.' In a multiple punch press, a plurality of
horizontally reciprocable punches, dies cooperat-

" ing with said punches, the faces of said ‘dies

being vertically disposed and each having an
opening to-be entered by said bunches, a die
block, die clamping blocks in said die block and
each arranged to provide an annular space about
the die clamped thereby, a radial groove pro-

.vided in each of said die clamping blocks in

connection with the annular space about the
die and leading therefrom to the punch entering
the opening in the die, and means to force lubri-
cant into the spaces about said dies to lubricate
the dies and punches, an outlet opening formed
in said die block below said  dies to permit the
lubricant to exhaust downwardly from the space
about the same and flush dirt and chips
therefrom.

11. In a multiple redraw press, a plurality of
cooperating punches and dies arranged in a row
dispesed in a horizontal plane across the press
and adapted to operate in succession upon tubu-
lar blanks fed to said press, a transverse die-
carrying block, means clamped to said block for
holding the individual dies offset at varying dis-
tances from the face of said block comprising a
plurality of pairs of spaced die clamping blocks

embracing sald dies and providing an annular -

space about each of said dies, & common plate
member for supporting all of said pairs of die
clamping blocks, each of said die clamping blocks
having a radial groove in its face abutting the
die held therebetween in connection with the
aforesaid annular space about said die, and
means to supply lubricant to the annular spaces
between said die clamping blocks and to the
radial grooves in the face of said dies.

5

12. In a multiple redraw press. a plurality of
cocperating punches and dies arranged in a row
disposed in a horizontal plane across the. press
and adapted to operate in succession upon tubu-
lar blanks fed to said press, a transverse -die-
carrying block. means clamped to said block for
holding the individual ‘dies offset at varying dis-
tances from the face of said block comprising a
plurality of ‘pairs of spaced die clamping blocks
embracing said dies and providing an annular
space about each of said dies, a- common plate
member for supporting all of said pairs of die
clamping blocks, each of said die clamping blocks
having a radial groove in its face abutting the

die held therebetween 'in connection with the:

aforesaid annular space about said die, a mani-
fold connected to a source of lubricant supply
under pressure, ‘and a plurality. of tubes" con-
nected to .said manifold for directing lubricant
individually to the annular spaces about and
the radial grooves in the face of each of said dies.

13. In a multiple redraw press, a reciprocating
gate, a plurality of punches mounted in said
gate and arranged in a row, the free ends of
said punches being substantially in the same
plane, a plurality of dies for cooperating with
said punches and arranged in g row, the operat-
ing faces of said dies being Stepped in respect
to said plane, a plurality of strippers, one for
each of said corresponding punches and  dies,
sdid strippers being stepped in substantially the
same relationship as the operating faces of the
corresponding dies, so that the distance betiween
the operating face of each die and its correspond-
ing stripper will be substantially uniform.

14. In a multiple redraw press, a plurality of
reciprocating punches having the same strokes
arranged in a row, the free ends of said punches
being substantially in the same plane, a plurality
of dies for cooperating with said punches and
arranged in a row, the operating faces of said
dies being stepped in respect to said plane, a
plurality of strippers, one for each of said corre-
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sponding punches and dies, said strippers being -

stepped in substantially the same relationship as
the operating faces of the corresponding dies,
so that the distance between the operating face
of each die and its corresponding stripper will

be substantially uniform.
. ZENAS P. CANDEE.
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