V\D.96/ 33825 PCT/ US96/ 03888 | MPROVED
RQTARY CUP | NFEED_BACKGROUND OF THE I NVENILON This invention relates to

rotary type cup infeeders and nore particularly relates to an inprovenent 5
of the apparatus disclosed in U S. Patent No. 4,928,511, issued May 29,

1990, entitl y Cup Infeed, with E Sirvet as the inv
Incorporatedaﬂgga%ﬁgby reference are the teachings of the a?g?géﬁ?ﬁmﬁ.s.

Pat ent No. 4,928,511, as 10 wel | as the teachings of those prior art
patents nentioned in and/or cited against the application for U S. Patent
No. 4,928,511. According to U S. Patent No. 4,928,511 a continuously
rotating feeder is utilized to transport 15 cups froma feed chute to a

receiving station where the cups are |ndexed for engagenment by a
reC|procat|ng ram 1

MPROVED RO Y _CUp ED

AC TON
This invention relates to rotary type cup
infeeders and more particularly relates to an improvement
5 of the apparatus disclosed in U.S. Patent No. 4,928,511,
' issued May 29, 1990, entitled Rotary Cup Infeed, with E.
Sirvet as the inventor. '
Incorporated herein by reference are the
teachings of the aforesaid U.S. Patent No. 4,928,511, as

10 well as the teachings of those prior art patents
mentioned in and/or cited against the application for
U.S. Patent No. 4,928,511.

According to U.S. Patent No. 4,928,511 a
continuously rotating feeder is utilized to transport

15 cups from a feed chute to a receiving station where the
cups are indexed for engagement by a reciprocating ram
mounted tool that moves parallel to the axis of rotation
for the rotating feeder. '

In the art prior to the invention of U.S.

20 Patent No. 4,928,511, maintenance problems were present
and/or production rates were limited because of
reciprocated and/or rocking type feed mechanisms that
were used to transfer cups from the feed chute to the
receiving station through which the ram travels. While

25 those problems are alleviated by utilizing a continuously
rotating feed member as taught by U.S. Patent No.
4,928,511, at ultra high production rates and/or because
cup sidewalls are very thin, problems may arise in
stabilizing cups at the receiving station. cbntributing

30 to these latter problems are slightly out of round
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myunt ed tool that noves parallel to the axis of rotation for the rotating
feeder. In the art prior _to the invention of U.S. 20 Pat ent No.
4,928,511, mai ntenance probl ens were present and/or production rates were
limted because of reciprocated and/or rocking type feed nechani sns t hat
were used to_transfer cups fromthe feed chute to the receivinﬂlstation

t hr ough whi c¥eWE3¥ 2% m travel s. Wile 25 t hose probl ens ZFATUSPYIIBES ¢ o
by utilizing a continuously rotating feed nenber as taught by U.S. Patent
No. 4,928,511, at ultra high production 2ates and/ or because cup sidewalls
are very thin, problens may arise in stabilizing cups at the receiving '
station. Contributing 30 to these latter problens are slightly out of
round )

conditions that may exist at the portion of the
relatively flexible sidewall adjacent the open end of the
cup and/or tool coolant that is being discharged against
the pback surface of the cup.

5 SUMMARY OF THE INVENTION
The instant invention overcomes the foregoing
problems by providing a tensioning device that extends
upstream from the receiving station and applies a
sideways directed force against the cup so that even if
10 the cup is slightly out of round near its open end the
cup remains in contact with the rotating feed member that
pushes against the'relatively rigid sidewall portion of
the cup adjacent the closed end thereof. When the cup is
fully seated in the indexing formation at the receiving
is station, force exerted by the tensioning device
contributes to maintaining the cup fully seated. An edge
formation on the rotating feed member also contributes to
maintaining the cup fully seated.
Accordingly, the primary object of the instant
20 invention is to provide an improved continuously rotating
mechanism for feeding round sided blanks to a receiving
station through which reciprocating tool means passes to
operate on the blanks.
Another object is to provide feeding means of
25 this type that is adapted for a drawing and ironing
machine which transforms metal cups into one piece can
bodies.
Still ancther object is toc provide a feeder of
, this type that includes a tensioning device to stabilize
30 the blanks while they are seated at the receiving station
in position to be engaged by a reciprocating tool.
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canditions that may exist at the portion of . the relatjvely flexible
si dewal | adjacent the open end of the cup and/or tool coolant that is being
di scharged agai nst the back surface of the cup. 5 SUMVARY OF THE

| NVENTI ON TW;iﬁﬁQﬁﬁn I nventi on overcones the foregoing proﬁ&ﬁg%mmﬁus
providing a 2 ng devi ce that extends upstream from the recel Vving
station and applies a sideways directed force against the cup so that even
if 10 the cup is slightly out of rodhd near its open end the cup
remains in contact wwth the rotating feed nenber that pushes against the

relatively rigid sidewall portion of the cup adjacent the closed end
thereof. When the cup is fully seated in the indexing formation at the

r ecqi ving 15 station, iofﬁftﬁé@réﬁ;&y i@%ot To%k&ah”g ¢4l CHechanism
| of this type having a shece biased against the side of the
cup to provide a tensitning force that cooperates with a
formation on a rotating feed member and with registry
5 means to stabilize a blank in position for engagement by
a tool. _

These objects as well as other objects of this
invention shall become readily apparent after reading the
following description of the accompanying drawings in

10 which:

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective of an article forming
machine incorporating the continuous rotary feed
mechanism and a tensioning device constructed in

15 accordance with teachings of the instant invention.

Fig. 2 is an enlarged fragmentary somewhat
diagrammatic side elevation of the die pack section in
the machine of Fig. 1 looking in the direction of arrows
2-2 of Fig. 1, with the ram and redraw blank holder pad

20 in their forward or can body forming positions.

Fig. 3 is a fragmentary vertical section
showing the ram starting forward in its working stroke
and the blank holder pad of the tool means in its forward
clamping position.

25 Fig. 4 is a rear elevation of the rotary feed
mechanism.

Fig. 5 is an elevation of the tensioning device
loocking in the direction of arrows 5-5 in the rear
elevation of Fig. 7.

30 Fig. 6 is a fragmentary cross-section taken
through line 6-6 of Fig. 7 looking in the direction of
arrows 6-6.



contributes to maintaining the cup fully seated. An edge fornatlon on the
rotating feed menber_also contributes to naintaining the cup fully seated.

Accordingly, the primary object of the instant 20 i nvention is to
provi de an inproved continuously rotating nmechani smfor feeding round sided
bl anks to a |&%$g station through which reciprocating tgﬁbnﬁgﬁﬁémpasses
to operate o WP anks. Anot her object is to provide feed of 25
this type that is adapted for a drawi ng and ironi ng nachi ne which

transforns nmetal cups into one piece candboedies. Still another object is to
provide a feeder of this type that includes a tensioning device to
stabilize 30 the bl anks while they are seated at the rece|V|ng station

in position to be engaged by a reC|procat|ng t ool .
Figs. 7-12 are fragmentary rear elevations of

the rotary feed mechanism showing various positions for a
blank or cup from the position where it is about to be
stripped from the rotary feeder (Fig. 7) until it is

5 fully seated in the registry means at the receiving
station (Fig. 12) in position for engagement by the
reciprocating tocol at the free end of the ram.

DESCRIPTION OF THE ON

Now referring to the Figures. Rotary feed

10 mechanism 10 (Fig. 4) of this invention is incorporated
in otherwise conventional drawing and ironing machine 11,
otherwise known as a body maker of Fig. 1. The latter
includes main frame 20 having main drive mechanism 22
mounted thereon for reciprocating ram 24 (Fig. 2) along a

15 horizontal feed path from a rearward reversing position
which is to the right of ram 24 in Fig. 3, forwardly
through receiving station 25 of feeding mechanism 10, the
forward direction being from right to left with respect
to Fig. 2. Forward of feeding mechanism 10 ram 24 passes

20 through die pack 33a-33d and, upon reaching the position
illustrated in Fig. 2, reverses and returns to its other
(rearward) reversing position.

Body former 11 receives shallow cups which

constitute blanks 30 that are disposed side-by-side in

25 gravity chute 26. Blanks 30 exit one at a time from the
bottom of chute 26 and are transformed into elongated one
piece can bodies 32 (Fig. 2). That is, the cylindrical
sidewall of cup 30 is elongated and ironed by passing
through a series of ring-shaped dies 33a-33d, being

30 driven by ram 24. During initial forward movement of ram
24 in its working stroke, ram 24 is preceded by blank
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f'urther object is to_provide a feed_nechanismaof this type having a shoe . .

bi ased against the side of the cup to provide a tensioning force that
cooperates with a formation on a rotating feed nenber and with registry 5

means to stapjl] - blank in position for engagenment by a e
obj ects as \?ﬁdiﬁégngt her objects of this invention shall be%%ﬁ@s?aea Iy
apparent after reading the follow ng description of the acconpanying

drawi ngs in 10 whi ch: BRI EF DESCRI PTISON OF THE DRAWNGS Fig. 1 is a

perspective of an article form ng machi ne incorporating the continuous
rotary feed

holder pad 34 (Fig. 3). The latter is mounted to the
movable end of holder frame assembly 98 positioned in
front of cross-arm 99 of main frame 20. As assembly 98
moves forward relative to cross—arm 99, from its return
5 or retracted position to its clamping position of Fig. 3,
pad 34 enters blank 30 through its rear facing open end
and clamps bottom 31 of blank 30 against the first die
ring 33a. Then ram 24 moves forward through assembly 98,
including central guide bore 35 of pad 34, and engages

10 cup bottom 31, driving it forward through die rings 33a-
334 and finally into engagement with doming formation 36
(Fig. 2).

With particular reference to Figs. 4 through

12, it is seen that feed mechanism 10 includes rotary

15 feed member 40 that is keyed to continuously rotating
horizontal shaft 41. The periphery of feed member 40 is
disposed to move below and in proximity to the bottom or
exit end of chute 26 to support blanks 30 and control
their downward movement while in chute 26. Blank 30

20 shown in phantom in Fig. 4 is positioned at the bottom of
chute 26 for removal through the exit thereof. At this
time, blank 30 is supported by lead-in surface portion
40a along the édge of feed member 40. Lead-in surface
portion 40a is so shaped that it supports cup (blank) 30

25 as the latter gradually moves downward through the exit
of chute 26. Finally, blank 30 is received in pocket 40b
of feed member 40 and is driven along the upper arcuate
portion 42 of outer guide wall 43. Portion 42 is an edge
surface of guide 144. The lower or terminal portion of

30 outer guide wall 43 is generally straight and generally
parallel to inner guide wall 46 formed by an edge of
stripper 45. This terminal portion of outer guide wall



mechani sm and a tensioning device constructed in 15 accordance with

t eachi ngs of the instant_invention_Fig. 2 is_an enlarged_fragnentary
somewhat di agrammatic side el evation of the die pack section in the machine
of Fig. 1 looking in the direction of arrows 2-2 of Fig. 1, with the ram

and redraw bl ank hol der pad 20 in their forward or can r.ng
positions. Fi é’"@’?’g a fragnentary vertical section show nggfo:gfésws
starting forward in its working stroke and the bl ank hol der pad of the tool
means in its forward cl anpi ng positi om &5 Fig. 4 is a rear
el evation of the rotary feed nechanism Fig. 5 is an elevation.of the
tensi oni ng device looking in the direction of arrows 5-5 in the rear

el evation of Fig. 7. 30 Fig. 6 is a fragnentary cross-section

taken 43 is formed by member 44 and shoe 101 of tensioning
device 100 which shall be described below.
When blank 30 moves between guide member 44 and
the upstream end 89 of inner guide wall or stripper edge
5 surface 46, stripper 45 forces blank 30 out of pocket
40b. However, feed member 40 continues to drive blank 30
downward until it reaches receiving station 25 where
arcuate indexing or registry formation 48 arrests -
movement of blank 30 in a seating position aligned with
10 ram 24 and clamping pad 34. While clamping pad 34 moves
forward from its rear reversing position to the clamping
position of Fig. 3, edge portion 40c of member 40 that
extends immediately upstream from pocket 40b acts to lock
blank 30 in a seated position against registry formation
i5 48 (Fig. 12). As will hereinafter be seen, while edge
portion 40c locks blank 30 against formation 48, this
same function is performed even more effectively by shoe
101 of tensioner device 100.
Edge portion 40c which constitutes a holding
20 means, is the part of feed member 40 that is most distant
from the rotational axis thereof, and shaft 41 is
positioned so that no portion of continuously rotating
feed member 40 passes across the feed path of ram 24.
This means that the latter cannot engage feed member 40
25 in the event these elements are out of synchronization.
In the event of a malfunction, solenoid operated plunger
55 (Fig. 4) is actuated to extend into feed chute 26 and
stop blanks 30 from moving therethrough.
Tensioner device 100 (seen best in Figs. 4-6)
30 includes retainer 102 that is fixedly secured to a
stationary portion of the machine frame by a pair of
screws 103. Central bore 104 that extends rearward from
inner or forward surface 105 of retainer 102 houses
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through line 6-6 of Fig. 7 looking in the direction of arrows 6-6. WO
96/ 33825 PCT/ US96/ 03888 -4- FEigs

7-I2 are fragnentary rear elevations of the rotary feed mechani sm show ng
various positions for a blank or cup fromthe position where it is about to

be stripped fromthe rotary feeder (Fig. 7) until it is 5 eat ed
in the regi s™MOP6F88As at the receiving station (Fig. 12) inrﬁgéﬁg%% or
engagenent by the reciprocating tool at the free end of the ram DETAI LED

DESCRI PTI ON OF THE | NVENTI ON Now referri?lng to the Figures. Rotary feed 10
mechani sm 10 (Fig. 4) of this invention is incorporated :

coiled compression spring 106 which surrounds plunger 107
whose curved forward end abuts support member 108 to bias
the latter forward. Seated on the inner surface of
support 108 is shoe 101 which is constructed of
5 relatively low friction plastic material and is fixedly

secured to support 108 by a pair of screws 109. A pair
of studs 110 extend from the row or outer surface of
support 108 and through oversized slots 111 at opposite
ends of retainer 102. Enlarged heads 112 on studs 110

10 engage the outer side of retainer 102 to limit the extent
to which spring 106, acting through plunger 107, is able
to move support 108 and shoe 101 mounted thereon forward
into the downstream extension of the guideway between
stripper surface 46 on the one hand and the inner

15 surfaces 42, 43 of curved guide 144 and its straight
downstream extension 44, respectively.

Bolt 114 fixedly secures extension 44 to curved

guide 144 at the downstream end of the latter. Extension
44 is provided with a longitudinal bore containing coiled

20 compression spring 115 which biases pin 116 downstrean.
The downstream end of pin 116 protrudes beyond the
downstream end of member 44 and engages the upstream edge
of shoe 101 so that the effect of spring 115 is to bias
the curved downstream edge of shoe 101 against one end of

25 seating member 120. The latter includes arcuate registry
formation 48 formed therein. Formation 48 is of uniform
radius and extends for approximately 180°.

As seen in Fig. 8, when tensioner device 100 is

not engaged with any blanks 30, the entire inner surface

30 121 of shoe 101 extends into the can guideway along the
rear of stripper surface 46. This position is
established by the biasing action of spring 106 which
causes fixed elements 44 and 120 to be engaged by the



I n_ot herw se conventional drawi ng and ironing nmachi ne 11, otherw se known

as ‘a body maker of Fig. 1. The latter includes_main frame 2Q_having nmin
drive nmechani sm 22 nounted thereon for reciprocating ram 24 (Fig. 2) along
a 15 hori zontal feed path froma rearward reversing position which is

to the right of ram24 in Fig. 3, forwardly through receivin 25 of
feedi ng mechaWPP¥S the forward direction beinggfron1rightg?§b§§k

respect to Fig. 2. Forward of feeding nmechanism 10 ram 24 passes 20

t hrough di e pack 33a-33d and, upon reachi®g the position illustrated in
Fig. 2, reverses and returns to its other (rearward) reversing position.
Body former 11 receives shallow cups which constitute blanks 30 that are

di sposed si de-by-side in 25 gravity chute 26. Blanks 30 exit one at a

tinme fromthe bot I at
oi ece can bodi s §2§§‘gjt£bg Spdfe @il i doABRIALRRHorBlang! 22971 £ P

_ Using the axis of shaft 41 for rotary feed
member 40 as a center, and considering a vertical line
5 extending upwardly therethrough as a zeroc degree marker,
the lower or outfeed end of gravity chute 26 meets curved
guide surface 42 at approximately the one o’clock
position. Receding surface 40a of rotary feed member 40
controls lowering the bottom blank 30 in chute 26 until
10 such blank is engaged by feed member seating formation
40b, at which time this blank is below feed chute 26.
This blank 30 in seat 40b is conveyed in a clockwise
direction by feed member 40, with radially outwarad
movement being limited by curved guide surface 42. Blank
15 30 remains in seat 40b until blank 30 reaches the
guideway portion defined by parallel surfaces 42 and 46
which are épaced apart by slightly more than the diameter
of blank 30 (Fig. 7). 2as blank 30 moves downstream
between surfaces 42 and 46, it begins to separate from
20 seat 40b (Fig. 8), being driven downstream through the
engagement of rotary feed member tip 125, at the radially
outward end of seat 40b, with the outer cylindrical
surface of blank 30.
As seen in Fig. 6, rotary feed member 40 and
25 curved éuide 144 engage the cylindrical outer surface of
blank 30 adjacent the relatively rigid closed end 189 of
blank 30. On the other hand, straight guideway extension
44 and stripper 45 engage the cylindrical surface of
blank 30 near the relatively flexible open end 198 of
30 blank 30.
As blank 30 continues downstream of extension
44, the cylindrical sidewall of blank 30 engages the
inwardly slanted lead-in ramp surface 127 of shoe 101



sidémall of cup 30 is elongated and ironed by passing through a series of

ring-shaped di es 33a-33d. being 30 driven hy ram?24 During initial
forward novenent of ram24 in its working stroke, ram?24 is preceded by
bl ank WD 96/ 33825 PCT/ US96/ 03888

hol der pad 34 ]| 9...3). The latter is nmounted to the novabl | der
frame agsenbpvégggﬁﬁs?tioned in front of cross-arm 99 of naﬁﬁgﬂggﬁ%”QEI As
assenbly 98 noves forward relative to cross-arm99, fromits return 5

or retracted position to its clanping po2ition of Fig. 3, pad 34 enters _
bl ank 30 through its rear facing open end and cl anps bottom 31 of blank 30
against the first die ring 33a. Then ram 24 noves forward through assenbly
98, including central guide bore 35 of pad 34, and engages

(Fig. 9), causing shoe 101 to pivot clockwise about
engagement point 128 as a center. Now spring 106 acting
through lead-in ramp 127 biases blank 30 inward to force
the cylindrical sidewall thereof against the straight
5 guide surface 46 of stripper 45. By the time blank 30

engages the central connecting section between inwardly
slanted lead-in ramp 127 and outwardly slanted run-out
ramp 129 at the downstream end of shoe 101, shoe 101
begins to tilt clockwise about point 128 as a center,

10 thereby providing room for blank 30 to pass between the
guide surface 46 and shoe 101 (Fig. 10). Finally a point
is reached where engagement between blank 30 and shoe 101
is downstream of plunger 107, and shoe 101 pivots
counterclockwise about pivot point 131 where member 44 is

15 engaged by end 122 of shoe support 108. Thereafter,
blank 30 moves downstream in engagement with run-out ramp
129 and becomes fully seated in arcuate indexing
formation 48 at receiving station 25. Now, at location
133 (Fig. 12), shoe 101 is still biased against the

20 cylindrical sidewall of blank 30 and is effective to
block any tendency of blank 30 to bounce ocutwardly cross-
stream or upstream. At this time edge portion 40c of
rotary feed member 40 is adjacent the cylindrical surface
of the fully seated blank 30 in a position that blocks

25 upstream motion of the latter should it seek to bounce
from this position fully seated against indexing
formation 48.

Although the present invention has been
described in relation to a particular embodiment thereof,
many other variations and modifications and other uses
will become apparent to those skilled in the art. It is
preferred, therefore, that the present invention be



10 ° cup bottom 31, driving it forward through die rings 33a- 33d and

fi'nally into engagenent with doming formation 36 (Fig. 2)._Wth particular
reference to Figs. 4 through 12, it is seen that feed mechani sm 10 incl udes
rotary 15 | feed nmenber 40 that is keyed to continuously rotating

hori zontal shaft 41. The periphery of feed nenber 40 is dispgsed to nove
bel ow and i n"W96R¥83$ty to the bottomor exit end of chute ch?8$§@ﬂﬁgrt

bl anks 30 and control their downward novenent while in chute 26. Bl ank 30
20 shown in phantomin Fig. 4 is poaotioned at the bottom of chute 26
for renoval through the exit thereof. At this tine, blank 30 is supported
by lead-in surface portion 40a along the edge of feed nenber 40. Lead-in
surface portion 40a is so shaped that it supports cup (blank) 30 25 as

he- | 1 h h th i h Fi pal |
{he L 2Lter Oradugl by, Taves, dounier L LDE Rl 118 1BKire het BYRS B3 ShES'!Y:
by the appended claims.



of feed menber 40 and is driven al ong the upper arcuate portion 42 of outer

guide wall 43, Portion 42 is an edge_su;izuuLJu;,guLde_144 The lower or

term nal portion of 30 outer guide wall 43 is generally straight and
generally parallel to inner guide wall 46 fornmed by an edge of stripper 45.

This term nal_ por n of outer guide wall WD 96/ 33825

PCT/ US96/ 038@’ 96@5733 Is fornmed by nenber 44 and shoe 101 o?q@ﬁ%qmmng
devi ce 100 which shall be described bel ow. Wen bl ank 30 noves between
gui de nenber 44 and the upstream end 8913f =i nner gui de wall or stripper

Fowever , feed nenber 40 conti nues to drive bi ank 30 | INNATIAFIIHN

s C H
1. Apparatus for processing cup-like
circular-sided parts including:
supply means constructed to hold cup-like
circular-sided parts disposed side-by-side in a moving
5 stack;

an indexing formation for locating a circular-
sided part at a receiving station for engagement by a
movable section of a tool means;
a rotatably mounted feed member for separating
10 the most downstream cup-like part in the stack from the
remaining cup-like parts in the stack and transferring
circular~-sided parts one at a time from said supply means
to said receiving station;
tool means including a movable section mounted
15 to move along a path that extends through said receiving
station; '
said movable section being movable along said
path between a forward positioh and a return position
behind said station, with said movable section when

20 moving forward in a working stroke engaging a circular-
sided part taken from said stack and disposed at said
station;

said feed member having a pocket to receive
circular-sided parts from said supply means;

25 said feed member being rotated continuously
about an axis in coordination with movement of said
movable section whereby a circular-sided part is disposed
at said station for each working stroke of said movable
section;

30 said supply means including an exit through
which cup-like parts leave one at a time;
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downward until it reaches recervimg station 25 where arcuate indexing or

reglstry formation 48 arrests O in a seating position
aligned with 10 ram 24 and’mﬂmﬂm Q' Em Wil e clanping pad 34
noves forward fromits rear reversli ng posmtien #0 the clanping position of

Fig. 3, edge portion 40c of nenber 40 that extends inmedi at
fron1pocket'ﬂ0@ﬂﬁ¥?§ to lock blank 30 in a seated position ggﬁpﬁgﬁgﬁgglstry

formation 15 48 (Fig. 12). As will hereinafter be seen, while edge
portion 40c | ocks blank 30 against forne2i-en 48, this sane function S
performed even nore effectively by shoe 101 of tensioner device 100. Edge
portion 40c which constitutes a hol ding 20 nmeans, is the part of feed
menber 40 that is nost distant fromthe rotational axi s thereof, and shaft

41-is positioned so that no porjion of _ cont usly rotating feed nenher 40
passes across the feed path %‘P ‘*% 4““”‘Jg ol fi1af%] &

move while travelling from said exit to saxd indexing
formation;

35 said feed member including an arcuate lead-in
formation extending from said pocket means in the
rotational direction for said member;

said lead-in formation receding gradually from
said exit toward said axis as said lead-in formation

40 moves past said exit to support and control movement of a
circular-sided part as it moves through said exit into
said pocket means;

said guideway being defined by a stationary
inner guide extending upstream from a first end of said

45 indexing formation, a stationary outer guide spaced from
said inner guide, and a tiltable tensioner extending
upstream from a second end of said indexing formation and
being interposed between said outer guide and said
indexing formation; '

50 said tensioner including a shoe having a
forward faciﬁg surface that is biased forward to engage
sidewalls of circular-sided parts as they move toward
said indexing formation.

2. Apparatus as set forth in claim 1, in
which said tensioner is biased toward said inner guide,
with inward movement of said forward facing surface being
limited so that its most inward section is at a position

5 slightly inward of an imaginary extension between said
outer guide and said second end of said indexing
formation; and

engagement of said forward facing surface by
‘ceircular-sided parts moving downstream in said guideway

10 acting to move said forward facing surface outwardly

heet Has Been Replaced
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This means that the latter cannot engage feed nenber 40 25 I n the event

t'hese el enents are out _of synghro ,mn”"ll IIIHM|mlleuﬁnt of _a_nmmlfunction

sol enoi d operated plunger 55 (Fig to extend into feed chute
26 and stop bl anks 30 from novi ng f hef et hr dugh. Tensioner device 100 (seen

best in Figs 0 includes retainer 102 that is fixg %ﬁﬁ g€d to
a stationary“%é?&%%g of the machine franme by a pair of scremg*%% . %%ntral
bore 104 that extends rearward frominner or forward surface 105 of
retainer 102 houses WD 96/33825 — 13 -

PCT/ US96/ 03888 -7- coiled conpression spring 106 whi ch surrounds plunger
107 whose curved forward end abuts support nenber 108 to bias

toward said imaginary extension between said other guide
and said second end of said indexing formation.

3. Apparatus as set forth in claim 2, in
which forward facing surface includes an inclined
upstream lead-in ramp, an inclined downstream take-out
ramp and a connecting portion between said ramps;

5 said ramps being oppositely inclined.

4. Apparatus as set forth in claim 3, in
which there is an upstream pivot about which said shoe is
tiltable to permit inward movement of said shoe at its
downstream end, when a cup~like part moving downstream in

5 said guideway engages said take-out ramp, and there is a
downstream pivot about which said shoe is tiltable to
permit outward movement of said shoe at its upstream end
when a cup-like part moving downstream in said guideway
engages said lead-in ramp.

5. Apparatus as set forth in claim 4, in
which the member also includes a holding formation to
maintain a circular-sided part engaged with said indexing
formation until engaged by said movable section;

5 said holding formation being along an edge of
said feed member and extending upstream from said pocket
in relation to direction of rotation for said member; and

while said holding formation acts to maintain a
circular-sided part engaged with said indexing formation,

10 said tensioner also acting to maintain the same circular-
sided part engaged with said indexing formation.

This Sheet Has Been RTlaced
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the latter forward. Seated on the innér surface of support 108 is shoe 101
which is constructed_of 5 [ i ction plastic material and
is fixedly secured to support mnmunmnmmmm,screm 109. A pair of studs
110 extend fromthe row or outer stirfacet ofs support 108 and t hrough
oversi zed slots 111 at opposite ends of retainer 102. Enlar h 112 on
studs 110 1d”°9“mﬁﬂbage the outer side of retainer 102 to I S ext ent
to which spring 106, acting through plunger 107, is able to nove support
108 and shoe 101 nounted thereon forwad4 Fnto the downstream extension of
t he gui deway between stripper surface 46 on the one hand and the inner 15
surfaces 42, 43 of curved guide 144 and its strai ght downstream extension
44, respectively. Bolt 114 fixedly secures extension 44 to curved guide 144
at ‘the downstream end of ghe Igﬂggf.at‘@(tgglsgé@ £ths iR eYhdadsW §h a

0 d

| ongi tudi nal bore containing c f . . ]
which there is a biasing device which urges said shoe

downstream.

7. Apparatus as set forth in claim 6, in
which said biasing device acts between said shoe and said
outer guide at its downstream end.

8. Apparatus as set forth in claim 5, also
including a stripper to remove parts from said pocket
before such parts reach said indexing formation, and said
‘inner guide being on said stripper; and

5 ~ sald feed member driving circular-sided parts
while these parts move through said guideway even while
said stripper is acting to remove these parts from said
pocket.



20 -+ conpression spring 115 which biases pin 116 downstream The
downstream end of pin_116 protrudes_beyaond the downstreamend of nenber 44
and engages the upstream edge of shoe 101 so that the effect of spring 115
is to bias the curved downstream edge of shoe 101 agai nst one end of 25
seating nenber 120 The |atter includes arcuate registry f ' 8

f or med thereﬁ'ﬁ”?&zﬂation 48 is of uniformradius and exteng‘révi.}?{’)drﬁ}w’Sél
approximately 180[err]. As seen in Fig. 8, when tensioner device 100 is not
engaged with any blanks 30, the entire immer surface 30 121 of shoe 101
extends into the can guideway along the rear of stripper surface 46. This
position is established by the biasing action of spring 106 whi ch causes:
fixed elenments 44 and 120 to be engaged by the
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respective upstream and_downstream pactionsal22...123 of support 108 Using
the axis of shaft 41 for rotary feed nenber 40 as a center, and considering
a vertical line 5 extendi ng upwardly therethrough as a zero degree

mar ker, the | ,s0Utfeed end of gravity chute 26 neets c '
surface 42 at approximately the one o' clock position. Receding surtace 40a
of rotary feed nmenber 40 controls |owering,the bottomblank 30 in chute 26
until 10 such bl ank is engaged by fee /fenber seat | ng formati on 40b, at .
which time this blank is bel ow feed chute 26. This blank 30 in seat 40b is
conveyed in a clockw se direction by, % er 40, with radially outward
novenent being limted by curved ngIGi §J®Be 42. Blank 15 30 remains
in seat 40b until blank 30 reaches the -

% o K4
7 T4 / _~
I p —
,l , s 2
3a; — AN
Pl Bl Z4
35 = T— T =
/4




gui deway portion defined by parallel surfaces 42 and 46 which are spaced .
apart by slightly nore_than the dianeterqf. blank-30 (Fig. —7—As-btam—30
noves downstream between surfaces 42 and 46, it begins to separate from 20
seat 40b (Fig. 8), being driven downstream through the engagenent of rotary
feed nmenber tip 125, at the radially outward end of seat 40 ' v
outer cylindrW@2B33e} f ace of blank 30. As seen in Fig. 6, rg!t)%égplg%dg
menber 40 and 25 curved gui de 144 engage the cylindrical outer surface
of blank 30 adjacent the relatively rigi &/l osed end 199 of blank 30. On

t he ot her hand, straight guideway extension 44 and stripper 45 engage the
cylindrical surface of blank 30 near the relatively flexible open end 198
of 30 bl ank 30. As blank 30 conti nues downstream of extension 44, the

cylindrical sidewall ofF?uigf iﬁ engage

ol




inwardly slanted | ead-in ranp surface 127 of shoe 101 WO 96/ 33825
PCTLUS96/03888 -9- (Fig.-9), causing shae 1Ql.tgo pivot cloc
engagenent point 128 as a center. Now spring 106 acting through | ead-in
ranmp 127 biases blank 30 inward to force the cylindrical sidewall thereof
against the s gui de surface 46 of stripper 45. '

bl ank 30 engatgv?a“";l é central connecting section between inm%‘{’}s%%

| ead-in ranp 127 and outwardly slanted run-out ranp 129 at the downstream
end of shoe 101, shoe 101 begins to tilt clockw se about point 128 as a
center, 10 t hereby providing roomfor4f ank 30 to pass between the
gui de surface 46 and shoe 101 (Fig. 10). Finally a point




i s reached where engagenent between bl ank 30 and shoe 101 i s downstream of
pl unger—107;—and shoe 10%i-—pivets—counterclockuisa.ahout pivot_point 131
where nenber 44 is 15 engaged by end 122 of shoe support 108.
Thereafter, blank 30 noves downstreamin engagenent with run-out ranp 129
and becones fulwposssmbed in arcuate indexing formation 48 at re §@§i9§ks
station 25. Now, at location 133 (Fig. 12), shoe 101 is still "Of B0

agai nst the 20 cylindrical sidewall of blank 30 and is effective to

bl ock any tendency of blank 30 to bounce outmardly Cross- stream or
upstream At this tinme edge portion 40c of 4otary feed nmenber 40 is

adj acent the cylindrical surface of the f h seated blank 30 in a position
t hat bl ocks 25 tg?an1nntion 2 effatter ould it seek to bounce
fromthis position Tofty seat egrdgai nst i1HeX|ng formatt™eg 48. Al though the

present invention has been




-

described in relation to a particular embodi nent thereof, many other

var

-nndi fi cat Lans_and ot her _uses..will _heconme app

skilled in the art. It is preferred, therefore,
WD 96/ 33825
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i nvention

PCT/ US96/ 03888 - 10
specific disclosure herein, but only by B@%BFEd
fayvﬁ§$“|s CLAIMED I S 1. Appar atus for procegéﬁﬁﬁgcu -11 ke




i ncl uding: a supply station constructed to hold cup-like circul ar-sided

par ts—disposed-si de- by- si-de—~A—a NDVi-Ng-stacke—atnal | ncluding g novable
section nounted to nove along a path that extends through a receiving
station; an indexing formation for locating a circular-sided part at said
recei ving stat i@aanagenent by sai d novabl e section of said tool; a
rotatably nmounted feed nenber for separating the nost downst r & ¢ e
part in the stack fromthe remaining cup-like parts in the stack and
transferring circular-sided parts one at a’%ime fromsaid supply station to
said receiving station; said novabl e section being novabl e al ong .said path
between a forward position in front of sajd receiving station and a return

posi tion behind éf egpd vi ng st n, h sai d TTowabl e secti on when
novi hg forward ii§4 G;nﬂtlg st e engagi p




a circular-sided part taken fromsaid stack and di sposed at said receiving
station; said feed nenher having a pocket.tao receive circular- sided parts
fromsaid supply station; said feed nmenber being rotated continuously about
a fixed axis in coordination with novenent of said novable section whereby
acircular-sid I s disposed at said receiving station fgr ch

wor ki ng st roke%%za m)vabloe section; said suppl 3 station i ﬁﬂ'@g’f‘ﬁ’ n
exit through which cup-like parts | eave one at a tine; a guideway through
whi ch circul ar-sided parts nove while tradétling fromsaid exit to said

i ndexi ng formation; said feed menmber including an arcuate |ead-in formation
extending fromsaid pocket in the rotatiqnal direction for said nenber;

F1G.11 ‘




-12- said lead-in formation receding gradually fromsaid exit toward said
axi s—as—sald lead-in forgnation. npves past_said exit to support and control
novenent of a circular-sided part as it noves through said exit into sard
pocket; said gui deway being defined by a stationary inner guide extending

upstream from ' end of said indexing formation, a stationar% out er
gui de spaced fromsard inner guide, and a tiltable tensioner
upstream from a second end of said indexi formati on and bei ng interposed

bet ween said outer guide and said indexing’formation; said tensioner
including a shoe having a forward facing surface that is biased forward to
engage sidemall f circul ar-sided parts; as they nove toward said i ndexing
formati on; and é%@ t hr ough—sardf gui deWay~t.gward sai d




i ndexi %g LB i QN sai d cidhud pegepi ded parts gafssi ng sai d?t GEREeds f ai%rgPe
sur f N _Sso. 0|ng contacting said forwar acin

sai d shoe rearward agai nst action of a biasing force WﬁegﬁjaweBBS
forvvaiﬂlmm""hu'ﬂ"mEﬂ forward toward said inner guide. 27 Appar at us as
set f nln whi ch said tensioner is biased toward sald i nner
guide, w fh tniard mdvenent of said formarg facing surf ggpsnsg ted SO
that its nost inward section is at a p05|t|on sllghtly I'n f a (} 97

I magi nary EWI d outer guide and said second end of sai
I ndexi ng formatiqgn engagenent of said, forward faci ng rface
circular- sided parts A% PE&ﬁF?ﬁigﬁl‘H‘lbﬂlr %%D\Férts

sai d forwar drfcedeidingsur f ace outwardly toward said i magi nary exten5| on

bet ween sai d outer gwades"?[i’q‘fgggtisﬁmﬁg"ﬁ%&fé%&i H&Qe@dy_lfﬂgmtlon 3.

Apparatus as at forth In
c:.rcular-sided parts d;sposed side-by-side in a moving stack;

- a tool including a movable section mounted to move

along a path that extend through a receiving station;

an indexing formation for locating a circular-sided
part at said receiving station for engagement by said movable
section of said tool; i

a rotatably mounted feed member for separating the
most downstream cup-like part in the stack from the remaining
cup~like parts in the stack and transferring circular-sided
parts one at a time from said suppiy station to said receiving
station; ‘

said movable section being movable along said path
between a forward position in front of saijd receiving station
and a return position behind said receiving station, with said
movable section when moving forward in a working stroke engaging
a circular-~sided part taken from said stack and disposed at said
receiving station;

said feed member having a pocket to receive circular-
sided parts from said supply station; .

said feed member being rotated continuously about a
fixed axis in coordination with movement of said movable section
whereby a circular-sided part is disposed at said receiving
station for each working stroke of said movable section;

said supply station including an exit through which
cup-l1ke parts leave one at a time;

a guideway through which circular-sided parts move
while travélling from said exit to said indexing formation;

- said feed member including an arcuate lead-in

formation extending from said pocket in the rotational direction
for said member;
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forward facing sucface incl i ncli ned upstream | ead-1roB=RM4 af-27/28

1 ncl iﬂéﬂ%ﬂ'&?ﬁ?gtf]é m t ake- oﬁétég'rgzﬁ%&and a connecting po '%et en said
ranps; — saidranps being oppositely inclined. 4. m usé% /é@}f&r& 8
inclaim3, in which there is an upstream pi vot aboutMi rg%oe IS
tlmmml“ﬂI ﬂm”“ll nward novenent of said shoe at it Q eantl gndlJ| O
a cipht! iip) S ving downstreamin sailgsgui deway engages said take- out
ranp, and there is a downstream pi vot abou? whi ch said shoe is tiltable to

permt outward novenggdidf1ssd-Kirs TeRmat ibhSreeding grduha B, frombdidke
AR R G T TR ML g
hol di ng f orestt oo txupport &ind xortroll asvemdntl of a circular-sided part as
it moves through said exit into said pocket;
said guideway being defined by a stationary inner
guide ‘extending upstream from a first end of said indexing
formation, a stationary outer guide spaced from said inner
guide, and a tiltable tensioner extending upstream from a second
end of said indexing formation and being interposed between said
outer guide and said indexing formation; _
said tensioner including a shoe having a forward
facing surface that is biased forward to engage sidewalls of
circular-sided parts as they move toward said indexing
formation; and
| while moving through said guideway toward said
indexing formation, said circular sided parts passing'said
forward facing surface and in so doing contacting said forward
facing surface to force said shoe rearward against action of a
biasing force which urges said forward facing surface forward
toward said inner guide.

2. Apparatus as set forth in claim 1, in which said
tensioner is biased toward said inner guide, with inward
movement of said forward facing surface being limited so that
its most inward section is at a position slightly inward of an
imaginary extension between said outer guide and said second end
of said indexing formation; and

engagement of said forward facing surface by circular-
sidea parts moving downstream in said guideway acting to move
said forward facing surface outwardly toward said imaginary
extension between said ocuter guide and said second end of said
indexing formation. -

3. Apparatus as st forth in claim 2, in which said
forwvard facing surface includes an inclined upstream lead-in
ramp, an inclined downstream take-out ramp and a connecting
portion between said ramps; |

AMENDED SHEET



b.a"rt engaged Wit h_said indexi ormation until engaged- by @i ey ables es
* sect | Bh2493F hidh*dl ng forr%?'l"‘gga%gi ng al ong an edge of said feed nenber and

For -cal o member: and whi e sad hol ding formation acts RGNS 96403888
ci wﬂwmﬂtﬂmmmﬁm engaged with said indexing formati REAAIS teﬂszg(ytr'97
al . | . tain the sane C|rcuIaL-§Lded part ‘engaged with sa

i ndexi ng T or"mat’i of. WO 96/ 33825 1

PCT/ US96/ 03888 - 14 -gb6; ! YK oppbkitQifNidd1 Hh&dM 5. in which there
I's a biasing device ﬁ%lé% ur ges salgasﬁge agmngtream . ) .

4, Apparatus as set forth in claim 3, in which there is
an upstream pivot about which said shoe is tiltable to permit
inward movement of said shoe at its downstream end, when a cup-
like part moving downstream in said guideway engages said take-
out ramp, and there is a downstream pivot about which said shoe
is tiltable to permit outward movement of said shoe at its
upstream end when a cup~like part moving downstream in said
guideway engages said lead-in ramp.

5. Apparatus as set forth in claim 4, in which the member ..
also includes a holding formation to maintain a circular-sided
part engaged with said indexing formation until engaged by said
movable section; - |

said holding formation being along an edge of said
feed member and extending upstream from said pocket in relation
to direction of rotation for said member; and

wvhile said hélding formation acts to maintain a
circular-sided part engaged with said indexing formation, said
tensioner also acting to maintain the same circular-sided part
engaged with said indexing formation.

AMENDED SHEET
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7 Apparatus as set forth in claim6, in which said bugs+ngkdﬁﬁhéél
be__vveen said shoe andcsaid outer guide.atdt-sdownstream end 9 -
as set forth in claimb5, also including a stripper to renove parts from
sai d pocket before such parts reach said indexing formation, Sai d i nner
gui de being on said stripper; and 5 said feed ngalRR driving
circul ar-si ded whi | e t{sssnPRigcPua FheideRatsorni d gui d8EEF even
while said stri I~ is acting to renfsratiegi@ee narts from sai d pocket.
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(54) Title: IMPROVED ROTARY CUP INFEED

(57) Abstract

Apparatus for forming elongated metal cans (32) from relatively
short cups (30) by utilizing a reciprocating ram (24) to drive the cups one
at a time through a die pack (33a-33d), is provided with a continuously
rotating feed (41) that transfers the cups from the exit of a gravity feed
chute (26) to a receiving station (25) where each cup is indexed for
engagement by the ram as it moves forward in its working stroke. The
feeder rotates through one complete revolution for each forward-retum
cycle of the ram and during each revolution thereof a pocket (40b) in the
feeder receives a cup from the chute, which cup then moves downstream
through a guideway to a receiving station. A tensioner device (100) is
used to keep the cup seated fully on the registry formation during the
initial engagement of the cup by the ram while the latter moves forward
in its working stroke.
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WHAT IS CILAIMED IS:

1. Apparatus for processing cup-like circular-sided parts
ineluding:

a supply station constructed to hold cup-like
circular-sided parts disposed side-by-side in a moving stack;

a tool including a movable section mounted to move
along a path that extendsthrough a receiving station;

‘an indexing formation for locating a circular-sided
part at said receiving station for engagement by said movable
section of said tool;

- a rotatably mounted feed member for separating the
nost downstrean cup-like part in the stack from the remaining
cup-like parts in the stack and transferring circular-sided
parts one at a time from said supply station to said receiving
station;

said movable section being movable along said path
between a forward position in front of said receiving station
and a return position behind said receiving station, with said
movable section when moving forward in a working stroke engaging
a.circular-sided part taken from said stack and disposed at said
receiving station;

said feed member having a pocket to receive circular-
sided parts fron said supply station;

said feed member being rotated continuously about a
fixed axis in coordination with movement of said movable section
whereby a cixrcular-sided part is disposed at said receiving
station for each working stroke of said movable section;

said supply station including an exit through which
cup~like parts leave cne at a time;

a gquideway through which circular-sided parts move
wvhile travelling from said exit to said indexing formation;

said feed member including an arcuate lead-in
formation extending from said pocket in the rotational direction

for said member;
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