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UNITED STATES PATENT OFFICE
‘ 2,391,304 _ :
BLANK FEEDING APPARATUS

Continental Can Company, Inc., New York,
N. Y., a corporaticn of New York

The invention relates generally to work feeders,
and more particularly to.work feeders adapted to

feed blanks to a punch press, and it primarily -

seeks to provide a novel work feeding apparatus
in which-is provided means for preventing the
feeding of superposed blanks into position be-
tween the cooperating punch and die, and means
for directing the punched elements and the scrap
away from the punching station in the same gen-
eral direction over distinct conveying means.
While the invention is adaptable to more gen=
eral uses, it is particularly designed for use in

- 10

punch presses in which crown caps are punched

and formed from individual larger circular blanks,
According to the invention, the blanks are fed one
by one from a stack by a reciprocating suction
cup, means are included for directing the circular
blanks to the punching station and for holding
them in proper alighment at said station, and
means. are included for so feeding the circular
blanks that whenever the suction cup pulls two
circular blanks from the stock instead of the in-
tended single blank, the extra blank will be caused
to fall by gravity into a receiving trough so that
only-the individual blank actually attached to the
suction cup will be fed into position over the die.
_ It is an.object of the invention to provide a
blank feeding suction ¢up which is reciprocated,
‘and a collecting trough and a feed chute ar-
ranged in spaced relation under the path of travel
* of the suction cup and in such position that a
second blank ‘pulling away from the stack with
the blank attached by suction to the cup will fall
by gravity into the collecting trough, whereas
the suction attached individual blank will be
moved by the suction cup into position over the
delivery chute and there dropped fo be properly
placed by the chute over the die. o
Another object of the invention is to provide a
feed-away chute equipment including an inclined
bottom, and a scrap floor spaced above the bot-
tom onto which scrap falls from the punch and
onto which punched elements are- delivered
through the die, said scrap floor being provided
with apertures large enough for the punched ele-

ments to fall therethrough onto the bottom but

so-small as to prevent falling through of scrap,
thereby to retain the scrap on the. scrap floor
and assure that the punched elements will be
delivered over the chute bottom and the circular
scrap pieces delivered over the scrap floor.
~ Ancther. object of the invention is to provide
in an apparatus of the character stated, a cir-
cular blank placing chute having provision for
_properly aligning the circular blanks with the die
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and including overhanging shoulder equipments
effective to prevent upward bouncing-and dis-
placement of blanks at the punching station.. -
Another object of ‘the invention is to:provide
in an apparatus of the character stated, a swing- - .
ably mounted suction cup which swings over the
spaced blank collecting trough and- the - blank
delivering or placing chute, said cup being mount-
ed on an arm secured to a rock shaft which is
rockable in a stationarily mounted valve member
and which includes a valve member movably en-~
gageable with the stationary valve member -and
cooperating therewith in controlling the suction
in the cup so as to properly release blanks over
said blank delivering and placing chute. = _
Another object of the invention is to provide
in an apparatus of the character stated:a novel
scrap ring stripping means including a stripper
sleeve slidably surrounding the punch and hav-
ing lost-motion connection with the punch, and
stop means engageable by said sleeve on the up-
ward movement of the punch and effective to
move the sleeve toward the end of the punch for
stripping therefrom the scrap rings which:are
frictionally retained on the punch after punchi_ng
With the above and other objects in view that
will hereinafter appear, the nature of the inven-

_tion will be more clearly understood by. reference
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" cross section taken on the line —T on Figure 4.

50.

"trating the serap stripping sleeve and its mount-,
. ing.

" chute structure, parts being broken away and
55 ’ : ’

to the following detailed description, the apperided

“claims, and the several View_; ,illustx_'ated in the

accompanying drawings.
In the drawings: . -
Figure 1 is a side elevation illustrating a punch
press embodying the invention, parts being bro-
ken away and in section. = -
 Figure 2 is an enlarged fragmentary vertical
cross section taken on the line 2—2 on Figure 1.
Figure 3 is an enlarged fragmentary vertical
cross section taken on the line 3—3 on Figure 2.
Figure 4 is an enlarged fragmentary horizontal
section taken on the line 4—4 on Figure 1.
Figure 5 is an enlarged fragmentary verfical
cross section taken on the line 5—5 on Figure 4.
Figure 6 is an enlarged fragmentary vertical
cross section taken on the line 6—6 on Figure 4.
Figure 7 is an enlarged fragmentary vertical

&

Figure 8 is a fragmentary front elevation illus-

Figure 9 is a fragmentary plan view illustrat
ing the punched element and scrap ring deliv

section, .
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Figure 10 is a detail plan view of the station-
arily mounted valve member.

Figure 11 is a detail end elevation of the valve
member illustrated in Figure 10.

Figure 12 is a detail cross section illustrating
the valve member to which the suction cup car-
rying arm is attached.

Figure 13 is an-enlarged fragmentary wvertical
longitudinal section of the parts shown in Figure
6, a crown cap being shown in the process of
formation.

In the example of embodiment of the invention
herein disclosed, the novel apparatus is illustrat-
ed as incorporated in a punching and forming
press including a frame 5 ‘whereon is supported
the usual bed 6. The bed 6 supports a die block
1, and said block in turn supports the circular
die 8 having a cutting edge 9 defining ‘a punch
receiving opening 10 which is surrounded by ‘a
flat shoulder 1{. The die 8 also has a center
clearance in-which is mounted a center block and
a Ting member serving as a draw ring and a
stripper member, and these parts will be de-
scribed in greater detail hereinafter.

‘The reciprocable cutting and forming punch
generally -designated 13 which -cooperates with
‘the die 8 is guided as at I4 on-the frame and de-
pends from a cross head 15 which is pitman con-
nected as at 16 ‘to the crank AT of a -crank shaft
18 which-is rotatably mounted in bearings 19 pro-
vided on the frame side arm extensions 20.

A punched element -and scrap ring delivery
chute structure generally designated 21 is sup-
ported as at 22 on the bed 6 and has its receiving
throat 23 disposed to receive scrap rings and
punched elements or crown cap blanks from
above the die 8.

The chute structure 21 includes an inclined
bottom -24 -and a ‘floor 25 spaced above said bot-
tom and apertured as -at 26. The apertures 26
are Jlarge enough to permit punched elements
tofall therethrough but are small encugh topre-
vent passage therethrough of the scrap rings re-
ceived from above the die 8. See Figures 1 and

9. An inclined baffle ‘wall 37 serves to knock i

down any punched elements or scrap rings which
might tend to roll down the apertured floor 25
and cause them to slide flatwise.

A pair of frame. standards 28 are suitably sup-
ported in spaced relation upon the bed 6.
Figures 1, 2 and 3. A bracket plate 29 is secured
to each standard 28, and to each bracket plate
is secured an angle member 38. The angle mem-
hers 30 serve as a support for an apertured plate

31 and the plate in turn supports a blank stack :

ring 32 having adjustable keepers or supports 33
thereon -effective to support a stack of circular
blanks and yet permit suction cup withdrawal
of said blanks, one by one, from the bottom of
said stack, The usual stack posts 34 are provided
and extend upwardly from the stack ring 32 so
as to support and confine a relatively large stack
of circular blanks.

A receiving trough 35 is secured as at 36 be-
tween the standards 28 and beneath the stack
ring 32, and a guard plate 37 depends from the
support plate 34 into said trough in position for
cooperating with the bracket plates 29 in assur-
ing against bouncing of blanks out of said trough.

A support bar 38 is adjustably secured as at
39 .on the die block 1, and a pair of mounting
angles 40 are laterally-adjustably secured on the
bar as at 4f. The mounting angles 40 have se-
cured thereto a pair of laterally spaced L-shaped
tracks or runners 42 which are shaped at their

See 5
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under surfaces and adjacent their ends as at
43 to embrace the upper surface of the die 9 with
their top surfaces on a level with the flat shoulder
12 of said die in the manner clearly illustrated in
Figures 4, 5 and 7 of the drawings. At the posi-
tion of the die the tracks or runners 42 are pro-
vided with circular blank centering stops 44 and

-overhanging shoulders 45, the former tending to

perfectly -align each ‘blank delivered at the
punching station in the manner indicated by the
dot and dash lines in Figure 4, and the latter
tending to prevent upward bouncing and dis-
placement of said blanks at the punching station.

Upper, spaced L-shaped guard rails 46 are se-
cured as :at 471 to the tracks or runners 42 and
closely overlie said members 42 near the die in
the manner clearly illustrated in Figure 6, but
are spaced a considerable distance from the

‘members 42 at their other ends as at 48, thereby

to provide a wide receiving pocket 49 at the re-

ceiving end of ‘the circular blank placing chute

structure formed by the members 42 and 46 and

-cause said chute structure to converge toward the

circular blank delivery point at the punching sta-
tion. ‘See Figures 3, 5 and 6.

At its upper end each standard 28 -is provided
with a bearing 59, and a shaft 51 is rockably
mounted in the bearings 50 and has a crank 52
secured thereon. See Figures I and 2. It will be
apparent by reference to Figure 1 of the draw-
ings that the crank 52 is pitman connected as at
B3 to a crank disc 94 which is adjustably se-
cured as at 55 to the crankshaft 18, thereby to
cause the shaft 51 to be rocked in timed relation
to the reciprocation of the punch 13.

A bracket -55 is secured as at 57 on the support
plate 31, and said bracket is provided with an
anchor bolt 58 at its free end, said ‘bolt being
adapted toanchor the arcuately slotted extension

40 59 on the valve member 60 having a bore §i
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surreunding the rock -shaft 5. The valve mem-
ber 60 is provided with a coniform end €2, and
it ‘will be apparent by reference to Figures 10 and
11 that said end is equipped with an arcuate re-
cess 63. The valve member recess 63 isconnecfed
at one end to-a suction duct 64 which leadsinto a
bore 65 in the valve member 60. A pipe 66 con-
nected with a-suitable suction source (not shown)
is secured in the valve member bore 65. The
coniform valve member surface 62 also is pro-
vided with a relief port ‘67 which is connected to
atmosphere through the duct 68 formed in said
valve member.

A valve head 69 is secured as at 10 on the rock
shaft 51 and includes a coniform end recess T{
which is held in tight contact with the coniform

-end 62 of ‘the valve member 60 by a compression

spring 12 which surrounds the shaft 51 between
the valve head 69 and the adjacent standard
bearing 59 in the manner clearly illustrated in
Figure 2. It will be apparent by reference to
Figures 3 and 12 that the valve head 69 is pro-
vided with a suction duct 73 which communi-
cates between the coniform end recess 7f and a

‘bore 14, A hollow suction arm 715 is secured as at

16 in the bore 74, and said arm carries a suction
cup 11 at its free end. - See Figures 1, 2 and 3.
Each time the arm is swung from the position
illustrated in full lines in Figure 3 to a position
in-which the suction cup 77 will engage the lower-
most circular blank of the stack supported on the
adjustable keepers 33, the valve head duct 73 will
communicate -with the arcuate recess §3 in the
end of the valve member 88 so as to render said
cup active and cause it to attach itself to the
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lowermost circular- blank in the stack ‘and pull
the same away from the stack as the arm starts
its movement back to the position illustrated in
full lines in Figure 3. As the suction arm 75 ap-
proaches the dotted line position illustrated in
Figure 3 the valve head duct 73 will move out of
communication with the arcuate recess 63 so as
to cut off the suction communication and will
move into communication with the relief port 67
as it reaches said dotted line position, thereby
releasing the suction held circular blank and per-
mitting it to drop as indicated by the arrow a
into the wide mouth 48 of the blank delivering
-and placing chute.. Whenever two circular blanks
are pulled by the suction cup 7T from the bottom
of the stack, the delivery and placement chute
and the receiving trough 35 are so placed that the
second or superposed blank will fall by gravity
into said trough in the manner indicated by the
“arrow b in Figure 3, thereby assuring that blanks

will not be placed in superposed relation on the -

die 8. It will be cbvious that the action of gravity
in causing said second blank to fall into the re-
ceiving trough 35 will be augmented by centrif-
ugal force as a result of the swinging movement
of the suction arm 75. )

As the individual circular blank falls through
the placing chute and reaches the punching sta~
tion it will come against the centering stops 44
and be accurately centered over the die in the
manner indicated by dot and dash lines in Figure
4, The overhanging shoulders 45 will be effective
to prevent upward bouncing and displacement of
the blanks as they are centered by contact with
the stops 44,

A stripper sleeve 18 surrounds the cutting and

forming punch generally designated {3 at its

lower end, and said sleeve is provided with an
outwardly extended flange 719 having bolts 88
secured thereto and upstanding therefrom. The
bolts 80 pass freely through apertures in a flange
81 secured to the punch, and the bolts are pro-
vided with stop heads 82 disposed above the
flange 81, thereby to provide for a limited amount
of free movement of the stripper sleeve 18 on the
end of said punch. The stop heads 82 are so
placed that they limit downward movement of
the sleeve 18 so that when the punch is lifted cut
of contact with the die the lower end of the
stripper sleeve will be disposed at or just slightly
below the lower end of the punch 3. See Fig-
ures 1,5 and 8.

Arms 83 extend laterally from the stripper
sleeve 18 and are engageable on the upstroke of
the punch with stops 84 fixedly secured as at 85
on the frame. ] :

While it will be obvioug that the present in-
vention may be employed in punching small cir-
cular discs from larger circular discs or blanks,

" the small discs to be formed into crown caps. ot
other articles by a subsequent operation, it is
preferred that there be incorporated in the punch
and die equipments means for simultaneously
forming crown caps as the cap discs are punched
from the blanks 86 fed into position over the die
8 as indicated in dot and dash lines on Figure
4. Thus the die 8 is equipped with a center clear-
ance 81 in which is fixedly mounted a center
plock or anvil 88 surrounded by a draw-ring or
stripper member 89 as indicated in Figure 13.
- The member 89 is normally held elevated with its
upper surface approximately at the level of the
die surface 11 by a plurality of rods 99 projecting
upwardly from a ' ring engaged at its under sur-

-3

‘face by a yieldable support such as a rubber Ting

91 or spring means.
The cutting and forming punch hereinabove

" generally designated 18 includes a cutter sleeve

L]
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82 for cooperating with the cutting edge 9 of the
die 8, a forming ring 93 fixedly mounted within
said sleeve, and a knockout pad 85 carried at the
lower end of a spring lifted rod 96.

Each time the cutting and forming punch gen-
erally designated 13 descends during proper oper-
ation of the apparatus, the cutter sleeve 92 there-
of will engage a -circular blank 8§ aligned over
the die 8 in the manner indicated in dot and dash
lines in Figure 4 and will pass through said blank
and into the die 8 cutting out the central portion
of said blank and leaving a scrap ring 97 on the
surface |1 of the die. The punched central por-
tion of the blank will be shaped over the center
block or anvil 88 by the pad 95 and the ring 83
so as to form a crown cap 94. As the punch is
withdrawn upwardly the stripper ring 89 will be
moved upwardly to force the formed crown cap
out of the die so that it will fall upon the aper-
tured floor 25 and pass through an aperture there-
in onto the delivery chute floor or bottom 24 in
the manner indicated in dotted lines in Figure 1.
Should the formed crown captend to stick in the
forming ring 98, the rod 96 will strip the same by
engagement, of the upper end thereof with a suit-
able fixed abutment (not shown) supported on
the press frame structure. ‘

The scrap ring 97 formed by the passing of the

cutter sleeve 82 through the blank 88§ will fric-
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tionally hug the sleeve 92 and move with the
same on its upstroke, It will be obvious that as
the sleeve 82 pasSes into the opening 12 in the
die 8 the stripper sleeve 78 will be intercepted
and held against movement by the die shoulder
{{, and upon retraction of the punch will be held
above the end of the punch slesve 92 by the scrap
ring 87 in the manner clearly illustrated in Fig-
ure 5. As the upward movement of the punch
continues the stripper sleeve arms 83 will engage

. the fixed stops 84 in a manner for arresting up-

ward movement of the stripper sleeve 78. By
thus arresting upward movement of the stripper
sleeve 18 while the upward movement of the
punch continues, the scrap ring 87 will be stripped
from the end of the punch and allowed to fall by
gravity through the receiving throat 23 of the
chute structure 2{ cnto the floor 25 which’ will
deliver it to a take-away conveyor or a suitable
collecting means. Obviously the bottom 24 of
the chute structure also may deliver the formed
crown caps 84 onto a take-off conveyor or into a

suitable collecting receptacle.

While one form of the invention has been
shown for purposes of illustration, it is to be
clearly understcod that various changes in the
details of construction and arrangement of parts
may be made without departing from the spirit
and scope of the invention as defined in the ap-
pended claims. ) ’

I claim:

1. In apparatus.of the character described, a
blank stack, a suction cup movable to and from
said stack to withdraw blanks one by cne there-
from and swingingly actuated to effect a cen-
trifugal force on any second hlank inadvertently
withdrawn, a -collector trough and a delivery

- means arranged in spaced relation under the path

75

of movement of said cup so that during move-
ment of the cup a blank attached to the cup by
suction and withdrawn from the stack will be
moved. over the trough to a position above the
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-delivery means and -any second blank withdrawn
from the stack with said suction.attached blank
will fall by combined action of gravity and cen-
trifugal force into 'said trough before -reaching
the position of said delivery means, and suction
control means rendering the cup active to attach
itself to blanks at the stack and while moving
from the stack to the delivery means and for re-
lieving the suction over the delivery means to
cause the suction attached blank to fall by action
of gravity onto said delivery means.

2. Apparatus as defined in claim 1'in which the
delivery means comprises an inclined chute hav-
ing a large receiving mouth and converging guide
track portions for guiding delivery of the indi-
vidually fed blanks.

3. Apparatus as ‘defined in claim 1 in which
there is included s die and a cooperating recip-
rocating punch into position between which the
delivery means places blanks removed from the
stack by the suction cup, and means for operating
the punch and the suction cup in synchronism,
and in which the delivery means comprises a
chute having stop shoulders at its delivery -end
‘disposed to accurately align blanks with the die,
and overhanging shoulder portions at the position
of the die tending’to prevent displacement of the
‘blanks by bouncing.

4, Apparatus ‘as defined in claim 1 in which
there is included a die and a cooperating recipro-
cating punch into position between which the
delivery means places blanks removed from the
stack by the suction cup, and means for oper-
gdting the punch and the suction ¢up in synchro-
nism, and in which the delivety means comprises
a chute having stop shoulders at its delivery end
disposed to accurately align blanks with the die,
‘and in which there ‘is included a delivery chute
for delivering punched elements and scrap, and
said last named chute including an inclined boi-
tom and an inclined floor spaced above the bot-
tom in position for receiving scrap and punched
elements and having apertures therein for pass-
ing the punched elements onto the bottom to
thereby separate them from the scrap.

5. In apparatus of the character described, a
blank stack, an oscillatable hollow arm having a
suction cup at its free end disposed to move in
‘an arc to and from said stack to withdraw blanks
‘one by one therefrom, a collector trough and a
delivery means arranged in spaced relation under
the path of movement of said cup so that durihg
movement of the cup a blank attached to the cup
by suction and withdrawn from the stack will be
moved over the trough to a position above the
delivery means and any second blank withdrawn
from the stack with said suction attached blank
will fall by action of gravity and centrifugal
force into said trough before reaching the po-
sition of said delivery means, and suction control
means rendering the cup active to attach itself to
blanks at the stack and while moving from the
stack to the delivery means and for relieving the
suction over the delivery means to cause the suc-
tion attached blank to fall by action of gravity
onto said delivery means,

6. Apparatus as defined in claim 5 in which
there is included a die and a cooperating recip-
rocating punch into position between which the
delivery means places blanks removed from the
stack by the suction cup, and means for operat-
ing the punch and the suction cup in synchro-
nism, and in which the delivery means comprises
a chute having stop shoulders at its delivery end
disposed to accurately align blanks with the die,
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and overhanging shoulder portions at the position
of the die tending to prevent displacement of the
blanks by bouncing.

7. Apparatus as defined in claim 5 in which
the suction control means includes a stationary
valve member having an arcuate clearance con-
nected with a suction source, and a valve mem-
ber movable with the suction cup carrying arm
and having a duct therein disposed to communi-
cate between the hollow of the arm and said ar-
cuate clearance during oscillation of the arm and
to move out of communication with said arcuate
clearance and into communication with atmos-
phere as the suction cup comes into position over
the delivery means thereby to release a suction
attached blank from the cup and permit it to fall
to said delivery means.

8. Apparatus as defined in claim 5 in which
there is included a die and a cooperating punch,
crank and pitman means for operating the punch
into position between which the delivery means
places blanks removed from the stack by the suc-
tion cup, said cup carrying arm heing fixed oh a
rock shaft crank and pitman connected to the
punch operating crank shaft to operate in syn-
chronism with the punch, and in which the suc-
tion control means includes a stationary valve
member and a second valve member rockable
with the rock shaft, said valve members having
complementary endwise engaging coniform faces
the stationary one of which is provided with an
arcuate clearance connected with a suction
source and the movable one of which has a ducs
extending therethrough communicating with the
hollow of the arm and -disposed to communicate
between the hollow of the arm and said arcuate
clearance during oscillation ¢f the arm ‘and to
move out of communication with said arcuate
clearance and into communication with atmos-
phere as the suction cup comes into position over
the delivery means thereby to release a suction
attached blank from the cup and permit it to fali
to said delivery means.

-9. In apparatus of the character described, 2
die, a reciprocable punch cooperating with said
die, and a delivery chute for delivering blanks
into position between the punch and die, said
chute comprising a pair of Ilaterally spaced
L-shaped tracks arranged at least in part on an
incline and having at their ‘delivery ends stop
shoulders effective t¢ engage blanks sliding over
said tracks to stop movement thereof and center
them over said die. .

10. In apparatus of the character -described, a
die, a reciprocable punch cooperating with said
die, and a delivery chute for delivering blanks
into position between the punch and die, said
chute comprising a pair of Ilaterally spaced
L-shaped tracks arranged at least in part on an
incline and having at their delivery ends stop
shoulders effective to engage blanks sliding over
said tracks to stop movement thereof and center
them over said die, and overhanging shoulders
effective to tend to prevent upwargd displacement
of the blanks by bouncing as they come against
said stop shoulders.

11. In apparatus of the character described, a
die, a reciprocable punch cooperating with said
die, a delivery chute for delivering blanks into
position between the punch and die, said chute
comprising a pair of laterally spaced L-shaped
tracks arranged at least in part on an incline and
having at their delivery ends stop shoulders ef-
fective to engage blanks sliding over said tracks
to stop movement thereof and center them over
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said die, and an L-shaped guard rail attached to
and spaced above each L-shaped track for guid-
ing blanks moving over the L-shaped tracks to-
ward the die, each said guard rail diverging away
from the track with which it cooperates in the
direction extending away from the die thereby
to provide a wide receiving mouth at the end of
the chute remote from the die, and means for
dropping blanks one by one into said mouth.
12. In apparatus of the character described, a
die, a reciprocable punch cooperating with said
die, a delivery chute for delivering circular bianks
into position between the punch and die, said
chute comprising a pair of laterally spaced
L-shaped tracks arranged at least in part on an
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incline and having at their delivery ends stop
shoulders effective to engage blanks sliding over
said tracks to stop movement thereof and center
them over said die, a stripper sleeve mounted for
a limited amount of sliding movement on the
punch and disposed to normally gravitate at least
to the bottom of the punch, and stop means en-
gageable with the sleeve on upward movement of
the punch when the sleeve is held above the
punch end by a scrap ring hugging the same after
a punching operation for forcing the sleeve down-
wardly and effecting a stripping off of said ring
from the punch.
HENRY A. FINK.



