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| MODULAR BASE CAN PROCESSING EQUIPMENT

KGROUND N

1. jeld o In

The present invention relates to machines for reshaping cylindrical metal

bodies. More specifically, the invention relates to a modular base constructed from

a plurality of prefabricated modules which | provide support for rot_atable turret
assemblies having a plurality of can reshaping tools mounted thereon. The modular
base is constructed such that the modules caﬁ be connected to each other in side-by-
side ﬁhﬁonsﬁp, with different modules supporting turret assemblies that carry the
same or different can reshaping'tools and with the turret assemblies being supported
in close proximity to each _other such that cans that have been processed by the tools
on one turret assembly are ‘moved directly to another turret assembly for_ further
processing without the need for any conveyor of track work to carry the cans from one

processing station to the next.

2. Related Ant
Apparatus provided heretofore for processing cylindrical metal cans have
.required conveyors or track work for carrying cans that have been subjected to a first

reshaping operation at a first processing station to another station for the performance

' ~ of a second reshaping operation. The use of track work or conveyors in existing

apparatus for carrying cans from one processing station to another often results in
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physical damage to the cans as well as a _loss of control of any particular can
throughout the s&ies of processing operiti_ohs performed on the can

Ina manufactuﬁng facility using existing can processing equipment, there is
no simple and efficient way to Simpiy add on a desnred number of additional
workstations to the existing equipment in order to'provide. for a desired nﬁmber of
additional processing steps. This limitation reduces the flexibility of existing
manufacturing fécilities to adapt td new requirements impdscd by the end users of the
cans. For example, as various industries demand cans made from increasingl& thinner

metal in order to save on raw material costs, necking operations performed on the cans

a must be completed over a greatly increased number of die necking processing steps.

The increasé in the number of processing stéps results. from the héed to deform the
thmmetal making up the can a small amount at a ume These die n'eckit.lg. operﬁtions
are performed at successive turrets carrying die necking tooling of increasingly smaller
diameter. Necking of cans havmg ihin metal walls is achieved with the greatest
degree of §ﬁccess when the open end of the cans is deformed gradually in a series of
small steps. | ' B

With ;xisﬁng apparatus, if it is desired to add additional turrets in. order to
accommodate the successive die necking operations, conveyors or txack work must be
provided to convey the cans from the eiistiﬁg turrets to the newly added mﬁets. An

inheicnt disadvanthge of such a set-up is that preéise control of the position of acan

at any particular time is lost while the can is being shuttled along the conveyor. An

additidnal disadvantage of éxiSting can processing apparatus is the lil_celihobd of

"
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damage to the cans while they are being conveyed from one processing station to the

next.

ARY NTI
It is therefore an object of the present invention to provide for a novel and
impfoved apparatus for performing reshaping operations on a can wherein the
apparatus is _modul_ar in construction in order to allow for the easy add-on of
additional processing stations without any loss of control of the can throughout the
entire process.

N It is another object of the present invention to accept and utilize existing shaft
assemblies within a modular base to provide for future extensions of additional
modules. Complete control of each can is maintained throughout the entire processing
operation as each can is passed between processing stations. It is a further object of
the present invention to elimirate the necessity for any conveyors or track work for

transporting the cans from one processing station to another. It is a further object of

the preéen_t- invention to eliminate damage to cans resulting from moving cans between

processing stations along conveyors.

The apparatus of the present invention provides a modular base for supporting
can processing equipment wherein the modular base includes a plurality of modules
with each module having a headstock support portion and a tailstock support portion

for rotatably supporting a spindle drive shaft and at least one transfer drive shaft. The

‘headstock support portion supports the first end of each of the drive shafts and driving

or driven means for each of said shafts. The headstock support portion is subdivided
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-into several internal chambers including an upper géarbox portion, which provides
clearance and support for the first end of each of the drive shafts, and further includes
a gear chamber that houses a drive gear mounted to the first end of the spindle drive
shaft and a driven geér mounted to the first end of the transfer drive shaft. In addition
to the gear chamber, the up_ﬁer gearbox portion includes at least one connecting
vacuum chamber. " The connecting vacuum chamber communicates vacuum from a
main vacuum chamber formed below the gearbox portion to the first end of a drive
shaft QMch can be provided with radial and axial passageways to further transfer the
vacuum o a point of application. The vacuum can be used to aid in the handling of
cans when it is provided to can support pockets or can transfer pockets mounted on
the drive shaft. The headstock support portion further includes pressurized air
passageways, which provide pressurized air to assist in moving cans into and out of
position for processing. The pressurized air also provides internal support of the cans

during the processing.

The modular base further includes a tailstock suppon portion, which supports

a second end of the spindle drive shaft, and which is subdivided into a mounting

portion and a connecting portibn, and wherein said headstock support portion and said

 tailstock support portion have axially spaced, transverse interfacing portions with a

c¢ommon pattern of bolt holes and/or alignment studs for interconnection of the
~ headstock support portion and the tailstock support portion. The transfer drive shafts
are supported only by the headstock support portion at the first end of each of the

transfer drive shafts. The modular base can be constructed from a single
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i:astinglfabrication, or as multiple castings/fabrications - as dictated by manufacturing
methodology. |

The modular base of the present invention further includes side interface
portions on the sides of each headstock support portion, wherein said side interface
portions have patterns of bolt holes and/or studs together with a key and keyway for
enébling alignment and connection of adjacent modules. The modules of the present
invention .are each provided with at least two drive shafts. One of these drive shafts
is the spindle drive shaft and carries thereon tools for reshaping the céns, as well as
can support pockets for holding the cans in position for processing. Another of the
drive shafts is the transfer drive shai"t mounted parallel to the spindle drive shaft, (or
at a 45 degree angle to the spindle .drive shaft in the case of a right éngle drive
module) and carries can transfer pockets for moving cans ui and from the can support
pockets on the spindle drive shaft,

The main vacuum chambers provided in each of the headstock support portions
of the modular base can be maintained in communication with each other.
Alternatively, the vacuum chambers provided in each of thé headstock support
portions can be sealed from communication with each other ihrough the use of a seal
plate that is provided between adjacent modules, thereby closing off the vacuum
chambers in both modules. The pressurized air passageways provided in the
headstock support portion of each moduie can also be maintained in‘_comniunication
with each other, thereby eliminating the need for separate pressurized air lines running
to each processing station to provide air during the processing of the cans. The gear

chambers provided in the headstock support portion of each module can also be
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maintained in communication with eacli ether. therew eliininating the need for a

separately extendable gear case.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention is better understood by readmg the followmg Detmled
Desenpnon of the Preferred Embodxments with reference to the aceompanymg
drawing figures, in which like reference numerals refer to like elements throughout,
and in which: -

Fig. 1 is an end elevation view of a driver module according to the _present'

invention;

Frg 2 is an axial seetlonal elevation view of the apparatus shown in Fig. 1
taken in the direction of arrows 2-2 of Flg 1;

Fig. 3A is an end elevation view of a portion of a can 'pfocessixig apparatus
assembled from modules aecordmg to the present mvenuon, and including a left-hand
module, a driver module, and a right-hand module; |

Fig. 3B is an end elevation view of a left-hand module accordi'ng to the present
invention;

Fig. 3C is an end elevation view of a driver module according to the present

Fig. 3D is an end elevation view of a ﬁght;hand niodule according' to the

| present invention;
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Fig. 4 is a perspective view of a driver module according to the present
invention, including a headstock support portion connected to a tailstock support
portion;

Fig. 4A is an enlarged view of a portion of a side interface surface on the
headstock support portion of the drivexj module, showing a threaded attachment hole;

Fig. 5 is a perspective view of a right-hand module according to the present
invention, including a headstock support portion connected to a tailstock support
portion;

Fig. 5A is an enlarged view of a portion of a side interface surface on the
headstock support portion of the right-hand module of Fig. 5 showiﬁg a threaded
attachment hole;

Fig. 6 is a persfective view of a left-hand module according to the present
invention, including a headstock support portion connected to a tailstock support
portion; |

Fig. 6A is an enlarged view of a portion of a side interface surface on the
headstock support portion of the left-hand module shown in Fig. 6 showing a smooth
bofc attachment hole;

Fig. 7 is a perspective view of a right angle drive module according to the

~ present invention;

Fig. 7A is a plan view in partial cross section, showing the right angle drive
module of Fig. 7 connected to two additional modules;
Fig. 8 is a transverse sectional view, taken in the direction of arrows 8-8 in

Fig. 4;
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Fig. 9 is a transverse sectidhal view, taken.in the diiectfon of arrows 9-9 in
Fig. 4;

Fig. 10 is a transverse sectional view, taken in the direction of arrows 10-10
in Fig, 5; | |

5 Fig. 11 is a transverse sectional view, taken in the direction of arrows 11-11

in Fig. 5; | |

Fig. 12 is a transverse sectional view, taken in the direction of arrows 12-12
in Fig. 6; and

Fig. 13 is a transverse sectional view, ta];en in the direction of arrows 13-13

10  inFig.6.

In describing preferred'.embodiments of the present invention illustrated in the
15 drawings, specific terminology is employed for the sake of clarity. waever. the
invention is not intended to be limited to the speciﬁc terxhinology so selected. and it
is to be understood that each specific element includes all technical equivalents which
operate in a similar manner to accomplish a similar purpose. |
The general arrangement and structure of a can processing machine inéiuding |
20 ‘the modular base of the present invention is best understood from Fig. 2. More |
specifically, a turret 20 is mounted on é spindle drive shaft 22 fo_r rotation therévﬁth
ih well known manner. A number of pairs of opposit.e.' axially .'ali'gned :'spindlc ram

assemblies 24 and 26 are mounted on turret 20 at equally spaccd intervals around the

———
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outer circumference of turret 20. Ram ass:_:_n_xblies 24 and 26 each include a ram
housing 28 and 30 respectively, rigidly fixed to turret 20. and a ram assembly 28a and
30a respectively, that is free to move axially within a respective ram housing 28 or
30. In certain applications, ram assembly 28a and/or ram assembly 30a may be
pro_vided with a coa:;ial, rotatably mounted tooling shaft that is free to rotate and may
provide means for mounting can reshaping tools such as rollers for reforming the can
bottdm. Examples of such applications are shown in copending U.S. Patent
Appﬁcaﬁon Nos. 08/189,241, 08/189,243 and 08/268,812, which are herein
incorporated by reference.

One end of ram assembly 28a includes a pair of cam rollers 32 and 34.
Similarly, one end of ram assembly 30a includes a pair of cam roilers 36 and 38.
First and second stationary cam members 40 and 42 are respectively provided at
opposite ends ot: the apparatus facing opposite axial ends of turret 20 with cam 40

having axially opposite contoured cam surfaces that engage with rollers 32 and 34;

“and cam 42 having axially opposite contoured cam surfaces that engage with cam

rollers 36 and 38. Cam members 40 and 42 are rigidly connected to a tailstock

~ support portion (such as 50’ in Fig. 4) of the modular base of the present invention,

and a headstock support portion (such as 52 in Fig. 4) of the modular base of the

_ present invention, respectively.

Spindle drive shaft 22 is rotatably mounted on tailstock support portion 50’ and
headstock support portion 52’ of the driver module component 70 of the modular base
of the present invention, as shown in Fig. 2. Similarly, an identical spindle drive shaft

22 is rotatably mounted on tailstock support portion 50°' and headstock support
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portion 52°* of a rigﬁt hand drive module 82 (shown in Fig. 3D and: Fig. 5), and on
tailstock support portion 50'** and headstock suépott portion 52'** of a left hand drive
module 80 (shown in Fig. 3B and Fig. 6). - o |
Driver module 70 is generally the central modﬁle_in' a series of modules
making up the mddﬁlar base according to the ptésent invention, as shown in Fig. 3A.

The modules positioned to the right of dnvermodule 70, as viewed from the axial end

_pf each module facing the tailstock suf)'poi't portion, are right hand modules 82. The

" modules positioned to the left of driver module 70, as viewed from the axial end of

each module facing the tailstock support portion, are left hand ‘modules 80
Tgilstock support portion 50’ of driver module 70 includes laterally extending
leg portions 44 and 45 that provide a_ﬁrx:n'suppon base, as best shown in Fig.'4.. A
tailstock mounting portion 50a extends vertically at one axial end of tailstock support
portion 50" and provides rotary support for one axial end of the spindle drive shaft 22,
and fixed suppori for cam member 40. A tailstock connecting portion 50D, having a
substantially triangular cross section, extends axially from mounting portion 50a and
terminates in a transverse interface portion Sla. Transverse interface portion 5la
mates with corresponding, axially spaced, transverse interface portion 51b on
headstock support portion 52' through ; pattern of bolt holes and/or dowel pin holes,

as best seen in Figs. 8 and 9. The axial end of spindlé drive shaft 22 opposite from

the end supported on tailstock mountinig portion 50a passes through 2 locating hole
54 on headstock support portion 52 and is rbtatably'mountéd by bearings or bushings
“supported by headstock support portion 52°. Locating holes 55 through headstock

support portion 52* on laterally opposite sides of locating hole 54 provide location and

-10-
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- support for cantilevered transfer drive shafts 60 (shown in Fig. 3A) supported by

headstock support portion 52°. Cantilevered transfer drive shafts 60 carry can transfer
pockets 62 that transfer cans to and from can support pockets 64 mounted on spindle
drive shaft 22. | |

Right hand module 82, shown in Fig. 5, is similar to driver module 70, except
that tailstock support portion 50'* has only one laterally extending leg 46 on one side
of spindle drive shaft 22, and only one locating hole 55 in headstock support portion
52" for a cantilevered transfer drive shaft 60. Left hand module 80, shown in Fig.
6, is essentially a mirror image of right hand module 82, with laterally e_xlendihg leg
47 of tailstock support portion 50'** and locating hole 55 in headstock support portion

52" being on the opposite side of spindle drive shaft 22 from that of right hand

module 82.

In addition to a spindle drive shaft 22 being supported by the headstock
support portion and tailstock support portion of each module. at lcast one substantially
parallel cmﬁlevemd transfer drive shaft 60 is rotatably mounted on the headsiock
support portion of each module, as best shown in Fig. 3A. A driver module 70, as
best shown in Fig. 1, includes two such transfer drive shafts 60, one mounted on each
side of spindle drive shaft 22, Each transfer drive shaft 60 supports a plurality of
circumferentially spaced can transfer pockets 62, in an arrangement commonly referred
to as a "star wheel”, such as shown in cbp_ending U.S. Patent Application No.
0811189,241,~which is herein incorporated by reference. Can transfer pockets 62 are

rigidly connected to transfer drive shaft 60, and rotate therewith as transfer drive shaft
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60 is rotated by a driven gear (not shown) that engages with driver gear 72 mounted
on a first end of spindle drive shaft 22. |

Spindle drive shaft 22 and turret 20 of each module are also connected to a
plurality of circumferentially spaced can support pockets 64 which .are positioned so
as to Support cans for processing in beiwéen axially aligned ram housings 28 and 30.
Individual can support pockets 64 can be bolted to turret 20, such as shown in

copending U.S. Patent Application entitled "Iniproved Can Feed And Work Station”

filed on March 8, 1995 under attomey docket number 18493.047 (serial no. not yet

assigned), which is herein incorporated by reference.

Can transfer pockets 62 mounted on transfer drive shaft 60 and can support
pockets 64 mounted on spindle drive shaft 22 are positioned relative to each other
such that as spindle drive shaft 22 and transfer drive shaft 60 are rotated, cans are
transferred directly from can support pockets 64 on spindie drive shaft 22 to can
transfer pockets 62 on transfer drive shaft 60. Driver ‘module 70 includes spindle
drive shaft 22 and two transfer drive shafts 60; one on each side of spindle drive shaft
22. A motor 84, or other ineans’ for rotating spindle drive shaft 22, is mounted on the
fxeadstocl: support portion 52° of driver module 70. Left-hand module 80 has only one

transfer drive shaft 60 mounted on the left side of spindle drive shaft 22, as viewed

~ from the axial end of spindle drive shaft 22 that is supported by tailstock mbmiting

i)ortion SOf of tailstock support portion 5 " as shown in Fig. 3B and Fig. 6. Right-
hand module 82, as shown in Fig. 3D and Fig. 5, has only one transfer drive shaft 60
mounted on the right-hand side of spindle drive shaft 22 as viewed from the axial end

- =12~
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of spindle drive shaft 22 that is supported by tailstock mounting portion 50d of
tailstock support portion 50°°.

Left-hand module 80, right-hand module 82, and driver module 70 are each

provided with side interface surfaces 80a, 82a, and 70a, respectively, such that the

individual modules can be readily connected in side-by-side relationship. Side

interface surfaces 703, 80a, and 82a, are each provided with a pattern of bolt holes 86

and a key/keyway 91, as shown in Figs. 4, 4A, 5 and 5A, for alignment and

interconnection of the modules.

When a series of modules are connected, as shown in Fig. 3A, spindle drive
shaft 22 and can support pockets 64 of each module are spaced from transfer drive
shaft 60 and can transfer pockets 62 of an adjacem_ module such that when spindle
drive shaft 22 of one module is rotated and transfer drive shaft 60 of an adjacent
module is rotated, a can is transferred direétly from can support pockets 64 on spindle
drive shaft 22 of the one module to can transfer pockets 62 on transfer drive shaft 60
of the adj_acent module. If additional processing stations are desired on an existing
modular can processing 'apparatus. additional left-hand modules 80, right-hand
mpduies 82, dn'v_er modules 70, or right-angle transfer modules 90 (as shown in Fig.
7). can be easily connected at their respective side interface surfaces to the existing
modular can processing equipment. Right angle transfer module.s 90 allow for the
t‘ransfef of cans around corners, thereby providing flexibility in processing machine
layout and conservation of existing floor space in the manufacturing facility.

| Right .angle transfer mbdul_e 90, as shown in Fig. 7A, includes an upper

gearbox portion 94 that is subdivided into a continuous gear chamber 95, and a
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' connecting vacuum chamber 92. Rig_ht:angle; transfer m;)dule 90 is..further subdivided

into a continuous vacuum chamber 57 that allows for thé tréhﬁfér of viéuum to

connecting vacuum chamber 92, and then through radial and axial passageways

‘through spindle drive shaft 22 anid/or transfer drive shafts 60 to points of éppﬁcation.

Gear chamber 95 located in upper geafbox'pdrtion 94 houses a plﬁraﬁty of gears 96
mounted on parallel shafts 97 éxtending across gear chimbér_95 in spaced relationship
such that gears 96 are ﬂxeé]ﬁngly engaged in series. The outer ééiallél shafts 97
mounted at both sides of module 90 support bevel gears 98 mounted in tandem Qith
gears' 96. Bevel gears 98 engage with additional bevel gears 99 mounted on
cantilevered ends of transfer drive shafts 60 that extend info gear chamber 95 at
opposite sides of module 90. A spindle drive shaft 22 is connected to a driver gear
72 that forms the central gear in the series of 'Igeai's 96. Driver ge_at 72 can be.
connected to a driving means stch as an electric motor if it is desired to use right
angle transfer module 90 as a driver module. Transfer drive shafts 60 supported at
both sides of right angle transfer module 90 are bﬁeﬁud at approximately 45 degrees
to spindle drive shaft 22 supported 'at.tbe center of right anglé' transfer module 90.
Special beveled can support pockets 164 are mounted on the end of spin’dié drive shaft
22 opposite from driver gear 72; and c'ah:t'ra'nsfer pockets 162 are mounted on the
eirds of transfer drive shafts 60 opposite from bevel gears 9. ‘Beveled can support
pockets 164 are designed and located 50 as 0 be able to pass cans directly to can
transfer pockets :162, effecting a 45 degrée change in orientation of the central axes
of the cans. The right angle transfer module with can transfer pockets 162 mounted

on opposite sides of special beveled can support pockets 164 therefore results in a 90
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degree change in orientation of the central axis of cans that are handled by the right

angle transfer module 90.

Each module 70, 80, 82 and 90, is preferably constructed from a ductile cast

iron. Modules 70, 80 and 82 each consist of a substantially rectangular headstock

- support portion 52°, 52°* or 52" and a tailstock support portion 50°, 50" or 50°*°.

Right angle transfer module 90 includes a headstock support portion 90°, shown in

Fig. 7, having side portions that are at an angle relative to a central, rectangular

~ portion, such that the side portions support transfer drive shafts 60 at an angle relative

to central spindle drive shaft 22 supported by the central rectangular portion.
Headstock support portions 52". 52", 52" and 90" each have an upper gearbox

portion 53°, 53™, 53"** or 94, respectively, forming a continuous gear chamber when

‘a plurality of modules are connected together in side-by-side relationship, and having

axial through-hd}es 54 and 55 which provide clearance and/or location surfaces for
rotatably supporting spindle drive shaft 22 and transfer drive shafts 60, respectively.
Headstock support portions 52°, 52, 52'** and 94 are each subdivided into internal
chambers separated by internal walls 56. A vacuum chamber 57 is formed in the
headstock support portion below the upper gearbox portion. Connecting vacuum
chambers 92 provide an interconnection between main vacuum chambers 57 and
spindle drive shaft 22 and/or transfer drive shaft 60.

.V_acuum chamber 57 is connected through openings through internal walls 56,
connecting vacuum chambers 92, and axial and .radial. passageways through spindle’
drive shaft 22 or transfer drive shaft 60 to openings in can support pockets 64 or can

transfer pockets 62, respectively, when vacuum is desired to help hold cans in place
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on can support pockets 64 during processing or on can transfer pockets 62 during
transfer. Additionally, a high pressure air passageway 58, and a low pressure air
passageway 59 can be provided through internal walls 56 in the upper gearbox portion
of a respective headstock support portion. ~ Air paSsagewaYs 58 and 59 provide
pressurized air for can processing, and eliminate the need for separate air lines running
to each can processing station. |

'When adjacent modules are interconnected at their side interface surfaces,
gaskets can be provided around vacuum chambers 57 and air ﬁa#sageways 58 and 59
in order to ensure a leak-tight fit. When it is desired to provide vacuum to only one
module, a seal plate can be provided over the ends of vacuum chamber 57 in that one
module, thereby confining the vacuum created by a vacuum puxhp (not shown) to that
single module. If vacuum is desired in a number of adjacent modules, the s?al plate
is eliminated and open gaskets are provided between the vacuum chamber# 57 in
adjacent modules. . | |

In addition to providing the bearing support surfaces for rotatably ni'ounti‘ng

' spindle drive shafts 22 and transfer drive shafts 60, upper gearbox portions 53, 53",

53"** and 94 of headstock support portions 52", 52°", 52" and 90', respectively, also
provide clearance for driver gears 72 and driven gears (such as 96 in right angle
transfer module 90) which are fixed at onc axial end of each spindle drive shaft 22
;nd transfer drive shaft 60. When adjacem modules are interconnected at their
respective side interface surfaces, the driver gears and driven gears of adjacent
modules are engaged such that, for example, rotation _6f the spindle’drive shaft 22 of

driver module 70, having driver gear 72 and motor 84 mounted thereon, is transferred
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in series to successive transfer drive shafts and spindle drive shafts mounted in

adjacent modules extending to the left and to the right of a center driver module 70.

Direct engagement between gears that are rigidly attached to spindle drive shafts 22

and transfer drive shafts 60 is enabled by the open communication between gear

chambers in the upper gearbox portions qf adjacent modules. This direct engagement
ensures thaf rotatioh of can support pockets 64 will always be in synch with rotation
of can transfer pockets 62. _ |

The end of spindle drive shafts 22 and transfer drive shafts 60 opposite from
the driving or driven ends qf cach of said shafts is sl_:pportcd ona tailsto&k support
portion 50°, 50°* or 50°*", as best shown in Fig. 2. Tailstock support portion 50°, of
driver module 70, is sﬁbdivided into a mounting portion 50a and a connecting portion
50b, as shown in Fig. 4. Tailstock support portion 56". of right hand module 82, is
subdivided into a mounting portion 50d and a connecting portion 50e, as shoﬁm in
Fig. 5. Tailstock support portion 50°*°, of left hand module 80, is subdivided into a
mounting portion 50f and a connecting portion 50g. as shown in Fig. 6.

Tailstock connecting portions 50b, of driver module 70. 50e of right hand
moduie 82 and 50g of Jeft hand module 80 are s_ubstantially triangular in cross-section
and extend axially from mounting portions S0a, 50d and 50f, respectively, to a
transverse interfacing portion 51a, 51c or Sle, respectively, that connects to headstock
support portion 52'. 52" or 52'", respectively. Mating surface 51b of headstock
support portion 52’, mating surface 51d of headstock support portion 52'°, mating
surface 51f of headstock support portion 52’'* and corresponding axially spaced

transverse interfacing portions 51a, Slc and Sle on respective tailstock support
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portions, are ground flat as shown in Figs. 8'-13. and are provi&ed with the pattern of
bolt holes and dowel pin holes as shown. o
| The angled internal wall 500 between the inoﬁnting éortion of a taiistbck |

support portion and a tailstock connecting portion is provided for additional strength
and ease of manufacture of the tailstock support portion. Angled internal walls 50c,
in cooperation with the triangular cross section of tailstock connééﬁng portions 50b,
50e and 50g, serve to direct rejected or displaced processed product toa placé of easy
collection and out of the way of a'ny. rotating machine parts.

Modifications and variations of the above-described embodiments of the
present invention are possible, as appreciated by those skilled in the art in light of the
above teachings. For example, the shape of the tailétoék'sﬁppoh portions and the
headstock sﬁpport portions can be varied as lohg as there is consistency in size for any
particular line of modules, and the modules are sized such that the spindle drive shafts
and transfer drive shafts of adjacent modules will be supported at the correct lateral
distance from each other for direct transfer of cans being-proc'es"sed.

Ii is therefore to be understood that, within the scope of the appended claims
and their etjuiva]ents. the invention may be practiced othérwisc than as speéiﬁcally

described.
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WHAT _ S:
| l; A modular base for supporting can processing equipment.whereinl said
modular base includes a plurality of modules with egch. module having:

a headstock support portion, said headstock support portion supporting a first
end of a drive shaft and driving means for driving said drive shaft, and said headstock
support portion being subdivided into a ge_arbox portion, wherein said gearbox portion
provides clearance and support for said first end of said drive shaft, a vacuum
c_hamber, and pressurized air passageways;_'

a tailstock support portion, wherein said tailstock support portion supports a
second end of said drive shaft, and wherein said tailstock support portion is subdivided
int§ a mounting portion and a coﬂnecting portion, said connecting portion having a
tI'ansv;.-.rse interface Qurface for interconnection with said headstock support portion
wherein said transverse interface surface and said headstock support portion have
matching patterns of holes for alignment and connection of said connecting portion

to said headstock support portion.

2. The modular base of claim | wherein each of said modules further
includes side interface surfaces for mating with side interface surfaces of adjacent
modules wherein said side interface surfaces of each of said modules making up said
modular base have matching patterns of bolt holes and keyways for alignment and
connection of said modules to each other in side-by-side relationship.

3. The modular base of cla_.im 1 wherein said connecting portion of said

tailstock support portion extends underneath and substantially parallel to said drive
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shaft; and wherein said connecting portion has a substahtiéily tria'ﬁgular cross section
in a plane perpendicular to said drive s&eﬁ; said triangular cross section having an
apex, and said apex of said triangular cross section being the portion of said triangular

cross section closest to said drive shaft.

4, A modular base for supporting can processing equipment wherein said
modular base includes a plurality of modules; each module having at least two drive
shafts with one of said drive shafts being a spindle drive shaft and carrying thereon
tools for reshaping cans and can support pockets for supponmg said cans during said
reshaping; another of said drive shafts being a transfer dnve shaft mounted parallel
to said spindle drive shaft and cérrjring thereon can transfer pockets for moving cans

to and from said can support pockets.

5. The modular base of claim 4 wherein each of said modules has a
headstock support portion and a tailstock support portion: said headstock suppon
portion supporting a first end of said spindle drive shaft and supporting driving means.
connected to said spindle drive .shaft; said headstock support portion being subdivided
into an upper gearbox portion for providing location and support of said first end of
said spindle drive shaft along with said driving means connected to said spindle drive
ehaft a vacuum chamber, and pressurized air passageways; said tailstock support
portion supporting a second end of said spindle drive shaft; said tailstock support
portion being subdnvnded into a mounung portion and a eonnectmg poruon, said

headstock support portion and said tailstock support portion each havmg axially
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spaced transverse interfacing portions with said transverse interfacing portions having
matching patterns of holes for alignment and connection of said headstock suﬁport

portion and said tailstock support portion to each other.

6. The modular base of claim 4 wherein said connecting portion of said
tailstock support portion eictends undemeath.said spindle drive shaft and substamially
parallel to said spindle drivg shaft; and wherein said connecting portion has a
substantially triangular cross section in a plane perpendicular to said spindle drive
shaft, said triangular cross section having an apéx. and said apex of said triangular
cross section being thé portion of said triangular cross sgction closest to said spindle

drive shaft,

7. The modular base of claim 4 wherein each of said modules is
subdi.vided into a plurality of i-nte_rnal chambers;

a ﬁmt one of said internal chambers forming a gear chamber, said gear
chamber hol_xsing a dﬁv« gear connected to a first end of said spindle drive Shaft;

a second one of said internal 'chambers forming a vacuum chamber for
supplying vacuum during processing of said cans; and

a third one of said internal chambers forming a pressurized air passageway for

supplying pressurized air during processing of said cans.

8. The modular base of claim 7 wherein a plurality of said modules are

connected in side-by-side relationship and wherein said vacuum chambers of modules
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mounted adjacent to each other are in open communication with each other and said
pressurized air passageways in modules adjacent to each other are in open

communication with each othéf.

9. The modular base of claim 7 wherein a plurality of said modules are
connected in'side-by-side rélatioitéhip and wherein said vacuum chambers of modules

mounted adjacent to each other are sealed from communication with each other.

10.  The modular base of claim 7 wherein a plurality of said modules are
connected in side-by-side relationship and wherein said gear chambers of modules
mounted adjacent to each other are maintained in open communication with each

other.

11. A modular base. for supporting can processing equipment. said modular
‘base comprising a pi_u’rﬁlit'y of modules, sald mod'ul'e..s'having interfacing surfaces with
said interfacing surfaces having connecling means for allowing interconnection of
said modules;

each module having a first and a second rotatably mounted shaft;

said first shaft being connected to a plurality of orbital tooling rams arranged
in axially aligned pairs; |

a first set of can support tools being conm@ to said first shaft in position

for holding cans to be processed by said pairs of said tooling rams;’
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said second shaft being connected to a second set of can support tools with

- said second shaft and said second set of can support tools being mounted in
juxtaposed relationship to said first shaft and said first set of .can support tools for
enabling rotation of said first and second shafts to transfer cans directly from said first
set of can support tools to said second set of can support tools during rotation of said

first and second shafts.

12.  The modular base of claim 11 wherein a plurality of said modules are

interconnected at said interfacing surfaces in side-by-side relationship.

i3. The modular base of claim 12 wherein each of said modules is
subdivided into a plurality of internal chambers; _

a- first one of said internal chambers forming a gear chamber, said gear
chamber ﬁousing a driver gear connected to a first end of said first shaft and a driven

gear connected to a first end of said second shaft.

14.  The modular base of claim 13 wherein said gear chambers of adjacent,
_interconhqcted first and second modules are in open communication with each other;
a driver gear of said first interconnected module being in meshing engagement
with a driven gear of said second interconnected module, such that rotation of said
first shaft of said first interconnected module is transferred directly to said second

shaft of said second interconnected module.
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15. A modular base for supporting éan prqéessitlg equipment wherein said
modular base includes a plurality of modules; each module .having at least two drive
shafts with one of said drive shafts being a spindle drive shaft and with another of
said drive shafts being a transfer drive shaft; |

- a first spindle drive shaft of a 'ﬁr'st one of said modules having mounted
thereon a plufality of beveled can support pockets for suppéning cans aﬁd for
changing the direction of the central axes of said cans as said beveled can support
pockets orbit ai:out said first spindle drive shaft;

a first transfer drive shaft of said first module being miounted at an angle to
said first spindie drive shaft and carrying thereon can transfer pockets for moving cans
to and from said beveled can support pockets. |

16. A modular base for supporting can processing echipmehi. said modular
base mmpﬁsmgz a module having a drive shaft;

said module having a_drive shaft support portion for providing location and
support of an end of said drive shaft; | |

said drive shaft support portion being subdivided into a plurality of internal
chambers; . |

said module having a side interface surface with said side interface surface
defining connecting and alignment recesses;

said side interface surface further deﬁning'an opening into a first one of said

internal chambers; and |

said first internal chamber housing driving means connected to said drive shaft.
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AMENDED CLAIMS
[received by the International Bureau on 13 August 1996 {13.08.96);
‘original claims 1-16 replaced by new claims 1-31 (7 pages)]

shaft; and wherein said connecting portion has a substantially triangular cross
section in a plane perpendicular to said drive shaft, said triangular cross section
having an apex, and said apex of said triangular cross section being the portion of
said triangular cross section closest to said drive shaft.

17. A modular base for supporting can processing equipment wherein said

- modular base includes a plurality of modules; each module having at least two

drive shafts with one of said drive shafts being a spindle drive shaft and carrying
théreon tools for reshaping cans and can support pockets for supporting said cans
during said reshaping; another of said drive shafts being a transfer drive shaft
mounted parallel to said spindle drive shaft and carrying thereon can transfer
pocket§ for moving cans to and from said can support pockets; each of said
modules further including a headstock support portién and a tailstock support
portion; said headstock support ponion supporting a first end of said spindle drive
shaft and supporting driving means connected to said spindle drive shaft; said
headstock support portion being subdivided into an upper gearbox portion for
providing location and support of said first end of said spindle drive shaft along
with said driving means connected to said spindle drive shaft, 2 vacuum chamber,

and pressurized air passageways; said tailstock support portion supporting a second

"end of said spindle drive shaft; said tailstock support portion being subdivided into

a mounting portion and a connécting portion: said headstock support portion and
said tailstock support portion each having axially spaced transverse interfacing
portions with said transverse imcrfa;ing portions having matching patterns of holes
for alignment and connection of said headstock support poﬁion and said tailstock

support portion to each other.
-25-
AMENDED SHEET (ARTICLE 18)



10

15

20

WO 96/33032

—

' e ¢ L M S

. o PCT/US96/03297
18. The_modular_ base of claim 17 wherein said connecting portion of said

tailstock support portion extends underneath said spindle drive shaft and
substantially parallel to said spindle drive shaft: and wherein said connecting
portion has a substantially triangular cross section in a plane perpendicular to said -
spindle drive shaft, said triangular cross section having an apex, and said apex of
said triangular cross section being the portion of said :'triangulax cross section
closest to said spindle drive shaft.

19. A modular device for prbcessing containers. wherein said modulaf
device _comprises:

a plurality of modules;

each of said modules having a shaft support portion: -

each of said modules having a first shaft rotatably supported by said shaft
support poﬁion; -

each of said modules having a drive MS for rotating said first shaft;

said drive means fel; rotaﬁng said first shaft being housed within an internal
chamber defined within said shaft support portion such that nterconnection of two
of said modules results in direct connection between respective drive means of said

two modules.

20. The modular device of claim 19, wherein said drive means comprises a

21. The modular device of ciaim 19. wherein each of said modules
includes an interface surface having an opening therethrough:
each of said modules having a second internal chamber, with second

internal
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chambers of said two interconnected modules being in open conununicaﬁon with
each other through said openings in said interface surfaces.

22, The modular device of claiﬁ 19 wherein each of said modules further
inclﬁdes a second shaft; | |

said second shaft§ 5eing rotatably su_pported by said shaft support portions:

a first cah support pocket being connected to each of said first shafts:

a second can support pocket being coz_mec_tcd to each of said second shafts
in side-by-side relationship to a first can supbon pocket such that rotation of said
ﬁrst.and second shafts results in a transfér of a can from a first can support pocket
td a second can support pocket:

said drive means for rotating said first shaft-comprising first and second
gears mounted within said internal chamber, with said first gear being connected to
said first shaft and said second gear being connected to said second shaft; and

interconnection of two of said modules resulting in direct meshing

engagement between a first gear of one of said two modules and a second gear of

the other of said two modules.

23. A modular base for supponing can processing equipment. wherein said

modular base comprises:

a module, said module having a drive shaft, and said module having a drive

_ shaft support portion for providing location and support of a first end of said drive

shaft;

said drive shaft support portion being subdivided into a plurality of internal
chambers;

a first internal éha_mber forming a gearbox. with said gearbox .housing a gear

T ——————
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connected to said first end of said drive shaft:

said drive shaft support portion having a side intcrfnce surface, with said
Side inteffacc surface having a first opcning iherethrough into said gearbox for
allowing direci meshing engagement of another gear ou_tsidc'of said gearbox with
said gear connected 1o said first end of said drive shaft; and

 said side interface surface having a second opening theiethrough into a

second internal chnmbci' forming an air passageway for suoplying pressui'ized air or
vacimm.'duting processing of cans. |

24, The modular base of claim 23, wherein a plurahty of said modules are
connected in side-by-side rclanonship and whcrem afirstand a second mtemal
chamber of a first module are in direct open communication through said first and
second openinigs with corresponding first and second. intcmal.chax.nbers,.
respecﬁvely. of a sccond adjoining module. |

25. The modular base of claim 23, wherein a plurality of said modules are
connected in side-by-side relauonstup and wherein a first mtemal chamber of a
first module is in direct open communication through said first opening with a first
internal chamber of a écc0nd adjoining module. and ivherein a second internal
chamber of said first module is scaled from communication with a second internal

chamber of said second adjoining module at a side interface surface.

26. A modular base for subponing can processing equipment, said modular

a module;

said 'module having a first and a second rotatably mounted shaft;

said first shaft being connected to an axiallv aligned pair of tooling rams;
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a first can support pocket being cohnccted to said first shaft in position for
holding a can to be processed by said pair of tooling rams;
a second can support pocket being connected to said second shaft, said

second can support pocket being positioned in juxtaposed relationship to said first

can support pocket such that rotation of said first and second shafts results in a

transfer of .a can from said first can support pocket to said second can support
pocket;

said modﬁle having a shaft support portion for providing location and
support of a first end of each of said first and second shafts;

said shaft support portion being subdivided into a plurality of internal
chambers;

a first internal chamber forming a gearbox, with said gearbox housing a first
gear connected to said first end of said first shaft and a second gear connected to
said first end of said second shaft;

said shaft support ponion of said module having an interface surface, with
said interface surface having a ﬁrst_ opening therethrough into. said gearbox for
allowing direct meshing engagement of another gear outside of said gearbox with
one of said first and second gears; and

- said interface surface having a second opening therethrough into a second

. internal chamber forming an air passageway for supplying pressurized air or

vacuum during processing of cans.
27. The modular base of claim 26, wherein a plurality of said modules ére
interconnected at said interface surfaces in juxtaposed relationship.

28. The modular base of claim 27, wherein said interface surfaces have integral
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means for aligning and interconnecting two adjoining modules. '

29. The modular base of claim 28, wherein said second opeﬁing of one of
said two adjoining modules is sealéd closed at said interface surface.

30. The modular base of élaiﬁi 28, wherein said second 6§énings of Said
two adjoining modules are connected tdgether forming an air passigeway for
allowing open communication between said second internal chambers.

31. A modular base for supporting can processing equipment, wherein said

* modular base comprises:

a plurality of modules;

each of said modules having a first and a Secbrid rotatably mounted shaft:

said first shafts each having a central axis and being connected td a first
beveled can shppon pocket positioned radiaily out\;vardly from said central axis for
holding é can to be processed with a central axis of_ the can skewed relative to said
first shaft central axis;

a second can support pocket being connected at a positioﬁ radially
outwardly from a central axis of each of said second shafts with each of said |
second can support pockels:being thouhted in juimposed relationship 1o one of sad
first beveled can support pockets such that rotation of said first and second shafts
results in a transfer of a can from said ﬁrs; beveled can suppon pocket to said
second can sﬁpport pocket; ‘ '

each module having a shaft suppon'portioﬁ"foi' providing location and
support of a first end of each of said first and second shafts;

said shaft support portion bcing subdivided into a plurality of internal

chambers;
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a first intérnal chamber forming a gearbox. With said gearbox housing a first
gear connected to said first end of said first shaft and a second gear connected to
said first end of said second shaft;

said shaft support portion of each of said modules having an interface
surface, with said imerf:.xce surface having a first opening therethrough into said
gearbox for allowing direct meshing engagement of another gear outside of said -
gearbox with one of said ﬁrsi and second gears: and

said interfa;ce surface having a second opening therethrough into a second
internal chamber forming an air paséageway for supplying pressurized air or

vacuum during processing of cans.
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