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MODULAR BASE CAN PROCESSING EQIDPMENT 

BACKGROUND OF THE JN\IENTION 

l. Field of the Invention 

The present invention relates. to machines for reshaping cylindrical metal 

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

a plurality of prefabricated modules which provide suppon for rotatable turret 

assemblies having a plurality of can reshaping tools mounted thereon. The modular 

base is constructed such that the IJ_lOdulcs can be connected to each other in sidc-by-

10 side relationship, with different modules supponing 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 funher 

processing without the n~ for any conveyor or track work 10 carry the cans from one 

1 S processing station to the next. 

2. Related An 

Apparatus provided heretofore for processing cylindrical metal cans have 

required conveyors or track work for carrying cans that have been subjected to a first 

20 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 series of processing opera~ons performed on the can. 

In a manufacturing facility using existing can processing equipment, there is 

no simple and efficient way to simply add on a desired number of additional 

5 workstations to the existing equipment in order to provide for a desired number of 

additional processing steps. This limitation reduces the flexibility of existing 

manufacturing facilities to adapt to new requirements imposed by the end users of the 

cans. For exampl~ as various industries demand cans made from increasingly thinner 

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

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

The increase in the number of processing steps results from the need to deform the 

thin .metal making up the can a small amount at a time. These die necking operations 

are performed at suC:cessive turrets carrying die necking tooling of increasingly smaller 

diameter. Necking of cans having thin metal walls is achieved with the greatest 

l S degree of success when the open end of the cans is deformed gradually in a series of 

small steps. 

With existing apparatus, if it is desired to add additional turrets in order to 

accommodate the successive die necking operations, conveyors or track work must be 

piovided to convey the cans from the existing turrets to the newly added turrets. An 

20 inherent disadvantage of such a set-up is that precise control of the position of a can 

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

additional disadvantage of existing can processing apparatus is the likelihood of 
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damage to the cans while they are being conveyed from one processing station to the 

next. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide for a novel and 

improved apparatus for perfomiing reshaping operations on a can wherein the 

apparatus is modular 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. 

It is another object of the present invention to accept and utilize existing shaft 

assemblies within a modular base to provide for futµre extensions of additional 

modules. Complete control of each can is maintained ~ughout the entire processing 

operation as _each can is paised between processing stations. It is a further object of 

the present invention to eli~liate the necessity for any conveyors or track work for 

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

the present 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 

20 with each module having a.headstock support ponion 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 gearbox 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 rust end of the spindle drive 

shaft and a driven gear mounted to the rust el'ld of the transfer drive shaft. In addition 

S to the gear chamber, the upper 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 which can be provided with radial and axial· passageways to further transfer the 

vacuum to a point of application. The vacuum can be used to aid in the handling of 

10 cans when it is provided to can support pockets or can transfer pockets mounted on 

the drive shaft. The headstock suppon portion further includes pressurized air 

passageways, which provide pressuri7.ed air to assist in moving cans into and out of 

position for ptoc:essing. The pressurized air also provides internal suppon of the cans 

during the processing. 

IS The modular base further includes a tailstock support portion. which supports 

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

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

taiJstock suppon portion have axially spaced, transverse interfacing portions with a 

common pattem of bolt holes andlor alignment studs for interconnection of the 

20 headstock support portion and the tailstock support p>rtion. The transfer drive shafts 

arc supported only by the headstock support portion at the rust end of each ·of the 

transfer drive shafts. The modular base can be· constructed · from a single 
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casting/fabrication, 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 

5 portions have patterns of bolt holes and/or studs together with a key and keyway for 

enabling 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 cans, as wen as 

can support pockets for holding the cans in position for processing. Another of the 

10 drive shafts is the transfer drive shaft mounted parallel to the spindle drive shaft, (or 

at a 4S degree angle to the spindle drive shaft in the case of a right angle drive 

module) and carries can transfer pockets for moving cans to and from the can support 

pockets on the spindle drive shaft. 

The main vacuum chambers provided in each of the headstock support portions 

1 S of the modular base can be maintained in communication with each other. 

Alternatively, the vacuum chambers provided in each of the headstock suppon 

portions can be sealed from communication with each other through 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 

20 headstock support portion of each module can also be maintained in communication 

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 each other, thereby eliminating the need for a 

separately extendable gear case. 

BRIEF DESCRimQN OF THE DRAWINGS 

The invention is better understood by reading the following Detailed 

Description of the Preferred Embodiments with reference to the accompanying 

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 

10 invention; 

Fig. 2 is an axial sectional elevation view of the apparatus shown in Fig. 1 

taken in the ctirection of mows 2-2 of Fig. 1; 

Fig. 3A is an end elevation view of a portion of a can processing apparatus 

assembled from modules according to the present invention, and including a left-hand 

1 S module, a driver module. and a right-hand module; 

Fig. 38 is an end elevation view of a lcft~hand module according to the present 

invention; 

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

invention; 

20 Fig. JD is an end elevation view of a right-hand module 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 tailst~k support 

portion; 

Fig. 4A is an enlarged view of a portion of a side interface surface on the 

S headstock support portion of the driver module, showing a threaded attachment hole; 

Fig. S is a perspective view of a right-hand module according to the present 

invention, including a headst6ck support portion connected to a tailstock support 

portion; 

Fig. SA is an. enlarged view of a portion of a side interface surface on the 

10 headstock suppon portion of the right-hand module of Fig. S showing a threaded 

attachment hole; 

Fig. 6 is a perspective view of a left-hand module according to the present 

invention, including. a headstock support portion connected to a tailstock support 

portion; 

1 S Fig. 6A is an enlarged view of a portion of a side interface surface on the 

headstock suppon portion of the left-hand module shown in Fig. 6 showing a smooth 

bore attachment hole; 

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

present invention; 

20 Fig. 7 A 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 sectional view, taken in the direction of arrows 9-9 in 

Fig. 4; 

Fig. 10 is a transverse sectional view. talcen in the direction of arrows 10-10 

in Fig. 5; 

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

in Fig. S; 

Fig. 12 is a ttansverse sectional view. taken in the direction of arrows 12-12 

in Fig. 6; and 

Fig. 13 is a transverse sectional view. taken in the direction of arrows 13-13 

10 in Fig. 6. 

DETAILED DE$CRJPTION OF THE. PREFERRED EMBODIMENTS 

In describing preferred embodiments of the present invention illustrated in the 

l S drawings, specific tenninology is employed for the sake or clarity. However. the 

invention is not intended to be limited to the specific terminology 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 including 

20 the modular base of the present invention is best understood from Fig. 2. More 

specifically. a lUl'ret 20 is mounted on a spindle drive shaft 22 for rotation therewith 

in well known lnanner. A number of pairs of opposite, axially aligned spindle ram 

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

-8-



W09'/33032 PCl'/US'6/03297 

outer circumference of turret 20. Ram assemblies 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 axiaUy within a respective ram housing 28 or 

30. In certain applications, ram assembly 28a and/or ram assembly 30a may be 

provided with a coaxial, 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 

bottom. Examples of such applications are shown in copending U.S. Patent 

Application Nos. 08/189,241, 08/189,243 and 08/268,812, which are herein 

incorporated by reference. 

10 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 rollers 36 and 38. 

First and second stationary cam members 40 and 42 are respectively provided at 

opposite ends of the apparatus facing opposite axial ends of .turret 20 with cam 40 

having axially opposite conto~ cam surfaces that engage with rollers 32 and 34: 

l S and cam 42 having axially opposite contoured cam surf aces thal engage with cam 

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

suppon ponion (such as SO' in Fig. 4) of the modular base of the present invention, 

and a headstock support ponion (such as S2' in Fig. 4) of the modular base of the 

present invention, respectively. 

20 Spindle drive shaft 22 is rotatably mounted on tailstock support portion SO' and 

headstock support ponion S2' 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 SO'' and headstock support 
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ponion 52" of a right hand dri\re module 82 (shown in Fig. 30 and Fig. S), and on 

t8ilstoelc suppon ponion SO"' and headstock suppoit ponion 52"' of a left band drive 

module 80 {shown in Fig. 38 and Fig. 6). 

Driver module 70 is generally the central module in a series of modules 

5 making up the modular base according to the present invention, as shown in Fig. 3A 

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

10 

. of each module facing the tailstock suJ>port ponion, arc 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 suppon ponion, are left hand modules 80. 

T~stock suppon portion SO'. of driver module 70 includes laterally extending 

leg ponions 44 and 45 that provide a firm suppon base, as best shown in Fig. 4. A 

tailstock mounting portion SOa extends venically at one ~al end of tailstock suppon 

portion so· and provides rotary suppon for one axial end of the spindle .drive shaft 22, 

and fixed suppon for cam member 40. A tailstock connecting portion 50b, having a 

IS substantially triangular cross section, extends axially from mounting ponion 50a and 

terminates in a transverse interface portion Sia. Transverse interface portion 51a 

mates with corresponding, axially spaced. transverse interface ponion S 1 b on 

headstock suppon ponion 52' through a pattern of bolt holes and/or dowel pin hol_es, 

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

20 the end supponed on tailstock mounting portion 50a passes through a locating hole 

54 on headstock suppon ponion s2· and is rotatably mounted by bearings or bushings 

supported by headstock suppon portion 52'. Locating holes·. SS through headstock 

suppon pOrtion 52' on laterally opposite sides of locating hole 54 provide location and 
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support for cantilevered transfer· drive shafts 60 (shown in Fig. 3A) supported by 

headstock support portion s2·. 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. S, is similar to driver module 70, except 

that tailstock support portion SO'' has only one laterally extending leg 46 on one side 

of spindle drive shaft 22, and. only one locating hole SS in headstock suppon portion 

S2'' 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 extending leg 

10 47 oftailstock support portion SO.., and locating hole SS 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 supponed by the headstock 

support portion and tailstock s~pport portion of each module. at least one substantially 

1 S parallel cantilevered transfer drive shaft 60 is rotatably mounted on the headstock 

support portion of each module, as best shown in Fig. 3A. A driver module 70. a." 

best shown in Fig. I, 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 

20 to as a "star wheel", such -. shown in copending U.S. Patent Application No. 

081189,241. which is herein incorporated by reference. Can transfer pockets 62 are . . 

rigidly connected to ttansfer 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 

S as to support cans for processing in between axially aligned ram housings 28 and 30. 

10 

Individual can support pockets 64 can be bolted to tWTCt 20, such as shown in 

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

filed on March 8, 1995 under attorney 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 suppon 
. . 

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 spindle drive shaft 22 to can 

transfer pockets 62 on transfer drive shaft 60; Driver module 70 includes spindle 

1 s drive shaft 22 and two transfer drive shafts 60. one on each side of spindle drive shaft 

22. A motor 84, or other mean5 for rotating spindle drive shaft 22. is mounted on the 

headstock support ponion 52' of driver module 70. Left.;.hand module 80 has only one 

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

from the axial·. end or spindle drive shaft 22 that. is supported by tailstock mounting 

20 portion SOf of tailstock support portion 50°', as shown in Fig. 38 and Fig. 6. Right­

hand module 82, as shown in Fig. JD and Fig. S, has only one transfer drive shaft 60 

mounted on the right-hand side of spindle drive shaft 22 as viewed from the axial end 
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of spindle drive shaft 22 that is supported by tailstock mounting ponion 50d of 

tailstock support portion SO". 

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

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

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

interface surfaces 70a, 80a, and 82a, are each provided with a pattern of bolt holes 86 

. and a keylkeyway · 91, as shown in Figs. 4, 4A, 5 and SA. for alignment and 

interconnection of the modules. 

When a series of modules are connected, as shown in Fig. 3A, spindle drive 

10 shaft 22 and can support pockets 64 of each module are spaced from transfer drive 

shaft 60 and can transfer pockets 62 of an adjacent 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 directly from can suppon poclcets 64 on spindle 

drive shaft 2~ of the one mod~le to can transfer pockets 62 on transfer drive shaft 60 

15 of the adjacent module. If additional processing s1ations arc desired on an cxistin~ 

modular can processing apparatus, additional left·hand modules 80. ri,ht-hand 

modules 82, driver 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 modules 90 allow for the 

20 transfer of cans around comers, thereby providing flexibility in processing machine 

layout and conservation of existing floor space in the manufacturing facility. 

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

gearbox ponion 94 that is subdivided into a conti~uous gear chamber 95, and a 
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connecting vacuum chamber 92. Right angle transfer module 90 is further subdivided 

into a continuous vacuum chamber 57 that allows for the transfer of vacuum to 

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

through spindle drive shaft 22 ilid/or transfer drive shafts 60 to points of application. 

S Gear chamber 95 located in upper gearbox portion 94 houses a plurality of gears 96 

moun~ on parallel shafts 97 extending across gear chamber 95 in spaced relationship 

such that gears 96 are ineshingly engaged in series. The outer parallel shafts 97 

mounted at both sides of module 90 support bevel gears 98 mounted in tandem with 

gears 96. Bevel gears 98 engage with additional bevel gears 99 mounted on 

10 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 ·gears 96. Driver gear 72 can be 

connected to a driving means sUc:h 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 

lS both sides of right angle transfer module 90 are oriented at approximately 45 degrees 

to spindle drive shaft 22 supported at the center of right angle transfer module 90. 

Special beveled can support pockets 164 are mounted on the end of spindle drive shirt 

22 opposite from driver gear 72; and can. transfer pockets 162 are mounted on the 

ends of transfer drive shafts 60 opposite from bevel gears 99. Beveled can suppon· 

20 p>ekets 164 are designed and located· so as to be able to ptiss cans directly to can 

transfer pockets ·162. effecting a 45 degree 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 suppon 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 mod~e 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 

S . suppon ponion 52', 52" or .52" • and a tailstock support portion so•, SO" or SO"'. 

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. 

10 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-holes 54 and SS which prov~de clearance and/or location surfaces for 

rotatably supporting spindle ~ve shaft 22 and transfer drive shafts 60. respectively. 

l.5 Headstock suppon ponions 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 suppon portion below the upper gearbox portion. Connecting vacuum 

chambers 92 provide an interconnection between main vacuum chambers 57 and . 

spindle drive sbaft 22 and/or transfer drive shaft 60. 

20 Vacuum 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 suppon 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 proeessing or on can transfer pockets 62 during 

transfer. Additionally, a high press~ air passageway s~· and a low pressure air 

passageway S9 can be provided through internal walls S6 in the upper gearbox ponion 

of a respective headstock support portion. Air passageways 58 and 59 provide 

5 pressurized air for can processing, and eliminate the need for sepirate 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 passageways 58 and 59 

in order to ensure a leak-tight fit. When it is desired to provide vacuum to only one 

10 module, a seal plate can be provided over the ends of vacuum chamber 57 in that one 

module, thereby CoDrming the vacuum created by a vacuum pump (not shown) to that 

single module. If vacuum is desired in 'a number of adjacent modules, the seal plate 

is eliminated and open gaskets are provided between the vacuum chambers 57 in 

adjacent modules. 

1 S In addition to providing the bearing suppon surfaces for rotatably mounting 

spindle drive shafts 22 and transfer drive shafts 60, upper gearbox ponjons 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 one axial end of each spindle drive shaft 22 

20 and transfeJ" drive shaft 60. When adjacenr 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 _of 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 

S chambers in the upper gearbox portions of adjacent modules. This direct engagement 

ensures that rotation 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 of each of said shafts is supported on a tailstock support 

10 ponion SO', SO" or S0°', as best shown in Fig. 2. Tailstock support portion SO', of 

driver module 70, is subdivided into a mounting portion SOa arid a connecting portion 

SOb, as shown in Fig. 4. Tailstock support portion SO", of right hand module 82, is 

subdivided into a mounting portion SOd and a connecting portion SOe, as shown in 

Fig. S. Tailstock suppon po~on SO'", ofleft hand module 80. is subdivided into a 

1 S mounting portion SOf and a connecting portion SOg. as shown in Fig. 6. 

Tailstock connecting ponions SOb. of driver module 70. SOe of rignt hand 

module 82 and SOg of Jeft hand module 80 are subsumtialJy triangular in cross-section 

and extend axially from mounting ponions SOa, SOd and SOf. respectively. to a 

transverse interfacing portion Sia, Sic or Sle. respectively. that connect$ to headstock 

20 support portion S2', 52" or 52"', respectively. Mming surface Slb of headstock 

support portion S2', mating surface Std of headstock support portion 52''. mating 

surface Slf of headstock suppon portion 52'" and corresponding axially spaced 

transverse interfacing ponions Sia, Ste and Sle on respective tailstock support 
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portions. are ground flat as shown in Figs. 8-13, and·are provided with the pattern of 

bolt holes and dowel pin holes as shown. 

The angled internal wall SOc between the mounting portion of a tailstock 

support portion and a tailstock ·connecting portion is provided for Bctditional strength 

5 and ease of manufacture of the tailstock support portion. Angled internal walls SOc, 

in cooperation with the triangular cross section of tailstock connecting portions SOb, 

SOe and SOg. serve to direct rejected or displaced processed product to a place of easy 

collection and out of the way of any rotating machine parts. 

Modifications and variations of the above-described embodiments of the 

10 present invention are possible, as appreciated by those skilled in the art in light of the 

above teachings. For example, ~e shape of the tailstock suppon portions and the 

headstock support portions can be varied as long a5 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 

IS distance from each other for direct transfer of cans being processed. 

It is therefore to be understood that. within the scope of the appended claims 

and their equivalents, the invcntio~ may be practiced otherwise than as specifically 

described. 
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WHAT IS CLAIMED IS: 

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

modular base includes a plurality of modules with each 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 gearbox portion, wherein said gearbox portion 

provides clearance and support for said fmt end of said drive shaft. a vacuum 

chamber, 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 

into a mounting portion and a connecting portion, said connecting portion having a 

transverse interface surface for interconnection with said headstock support portion 

wherein said transverse interface surface and said headstock suppon portion have 

matching patterns of holes fo~ ·alignment and connection of said connecting portion 

to said headstock support portion. 

2. The modular base of claim l wherein each of said modules further 

includes side interface surfaces for mating widi side interface surfaces of adjacent 

modules wherein said side interface surfaces of each of said ~ules 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 claim 1 wherein said connecting ponion of said 

tailstock support portion extends underneath and substantially parallel to said drive 
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shaft; and wherein said connecting ponion has a substantially trialigular 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 cfosest 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 supponing 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 pockets for moving cans 

to and from said can support pockets~ 

S. · The modular b&Se of claim 4 wherein each of said modules has a 

headstock support portion and a tailstock support ponion: said headstock support 

portion supponing a first end of said spindle drive shaft and supporting driving means 

connected to said spindle drive shaft; said headstock support ponion being subdivided 

into an upper gearbox portion for providing location and support of said first end· of 

s&id spindle drive shaft· along with said driving means connected to said spindle drive 

shaft. a vacuum chamber, and pressurized air passageways; said tailstock support 

portion supporting a second end of· said spindle drive shaft; said tailstock support 

ponion being subdivided into a mounting portion and a connecting ponion; said 

headstock support ponion and said tailstock support portion each having 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 support 

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 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 triangular cross section closest to said spindle 

drive shaft. 

7. The modular base of claim 4 when:in 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 housing a driver 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 

-21-



W09'/33032 111111111111111111111111111111 
. * C L M S * PCI'IUS96/03297 

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 other. 

9. 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 

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 hue. for supporting can processing equipment. said moduJar 

:base comprising a piurality of modules. said modules having interfacing: surfaces with 

said interfacing surfaces having connecting 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 connected 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 s~t 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 suppon tools to said sec.and 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. 

13. 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 housing 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. 

interconnected fll'St 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 ge~ of said second interconnected module, such that rotation of said 

first shaft of said fll'St interconnected module is transferred directly to said second 

shaft of said second interconnected module. 
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15. 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 bejng a spindle drive shaft and with another of 

said drive shafts being a transfer drive shaft; 

a first spindle drive shaft of a first one of said modules having mounted 

thereon a plurality of beveled can support pockets for supporting cans and for 

changing the direction of the central axes of said cans as said beveled can support 

pockets orbit about said first spindle drive shaft; 

a first transfer drive shaft of said first mOdule being mounted at an angle to 

said first spindle 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 equipment. said modular 

base comprising: a module having· a drive shaft; 

said module having a. drive shaft suppon ponion 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 intedace 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 ohamber housing driving means connected to said drive shaft. 

-24-



s 

10 

JS 

20 

111111111111111111111111111111 · 
* C L M S * 

W096/33032 PCl'/IJSH/03297 
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 ponion 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 ponion 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 

thereon tools for reshaping cans and can suppon 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 

pockets for moving cans to and from said can supP<>n pockets; each of said 

modules further including a_ headstock support ponion and a tailstock support 

ponion; said headstock suppon portion supponing a first end of said spindle drive 

shaft and supponing driving means connected to said spindle drive shaft: said 

headstock suppon ponion being subdivided into an upper !!earbox ponion ·for 

providing Jocadon and suppon of said first end of said spindle dri\'e shaft along 

with said driving means connected to said spindle drive shaft. 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 subdivided into 

a mounting ponion and a connecting ponion: said headstock support ponion and 

said tailstock suppon portion each having axially spaced transverse interfacing 

portions with said transverse interfacing ponions having matching patterns of holes 

for alignment and connection of said headstock suppon ponion and said tailstock 

suppon ponion to each other. 
-25-
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18. The modular base of claim. 17 wherein said connecting ponion of said 

tailstock suppon ponion extends underneath said spindle drive shafr and 

substantially parallel to said.spindle drive shaft: and wherein said connecting 

ponion 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 ·rriangular cross section 

closest to said spindle drive shaft. 

19. A modular device for processing containers. wherein said modular 

device comprises: 

a plurality of modules; 

each of said modules having a shaft suppon ponion; 

each of said modules having a first shaft. rotatably supponed by said shaft 

suppon ponion; 

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

said drive means fer rotating said first shaft being housed \\•ithin an internal 

chambei: defined within said shaft suppon portion such that antcrconncc:uon of two 

of said modules results in direct connection between respecu\'e drive means of saul 

two modules. 

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

gear. 

21. The modular device of claim 19. ~herein each of said modules 

includes an interface. surface having an opening rherethrougb; 

each of said modules having a second intc:mal chamber. with second 

internal 
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chambers of said two interconnected modules being in open communication with 

each other through said openings in said interface surfaces. 

22. The modular device of claim 19 wherein each of said modules further 

includes a second shaft; 

said second shafts being rotatably supported by said shaft support portions: 

a first can suppon pocket being connected to each of said first shafts: 

a second can suppon pocket being connected to each of said second shafts 

in side-by-side relationship to a· first can suppon pocket such that rotation of said 

first and second shafts results in a rransfer of a can from a first can suppon pocket 

to a second can suppon 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. 

:?3. 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 suppon ponion for providing location and suppon of a first end of said drive 

· shaft; 

said drive shaft suppon ponion being subdivided into a plurality of internal 

chambers: 

a first internal chamber forming a gearbox. with said gearbox housing a gear 
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connected to said first end of said drive shaft: 

said drive shaft suppon ponion having a side interface surface, with said 

side interface surface having a first opening therethrough into said gearbox for 

allowing direct meshing engagement of another gear outside of said gearbox with 

s said gear connected to said first end of said drive shaft; and 

said side 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. 

24. The modular base of claim 23. wherein a plurality of said modules are 

10 connected in side-by-side relationship and wherein a first and a second internal 

chamber of a first module are in direct open communication through said first and 

second openings with conesp~nding first and second internal chambers. 

respectively, of a second adjoining module. · 

2S; The modular base of claim 23, wherein a plurality of said modules are 

15 connected in side-by-side relationship and wherein a first internal chamber of a 

firsl module is in direct open communication through said first opening with a first 

internal chamber of a second adjoining module. and wherein a second internal 

chamber of said first module is sealed from communication with a second internal 

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

20 · 26. A modular base for supponing can processing equipment. said modular 

base CbliiptiSiq. 

a module; 

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

said first shaft being connected to an axially aligned pair of tooling rams; 
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a first Cari support pocket being connected tc> 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 suppon pocket such that rotation of said first and second shafts results in a 

transfer of a can from said first can suppon pocket to said second can support 

pocket; 

said module having a shaft suppon ponion for providing location and 

suppon of a first end of each of said first and seco~d shafts: 

said shaft support ponion 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 fll'St end of said first shaft and a second gear connected to 

said first end of said second shaft; 

said shaft support portion of said module having an interface surface •. with 

said interface surface having a first opening there1hrough into. s~id 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 are 

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 opening of one of 

said two adjoining modules is sealed closed at said interface surface. 

30. The modular base of claim 28. wherein said second openings of said 

two adjoining modules are connected together forming an air passageway for 

allowing open communication between said second internal chambers. 

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

modular base comprises: 

a plurality of modules; 

each of said modules having a first and a second rotatably mounted shaft; 

said first shafts each having a central axis and being connected to a first 

beveled can suppon pocket positioned radially outwardly from said central axis for 

holding a 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 position radially 

outwardly from a central axis of each of said second shafts with each of said 

second can suppon pockets· being mounted in juxtaposed rela1ionship 10 one of saJd 

first beveled can suppon pockets such· that rotation of said rust and second shafts 

results in a ttansfer of a can from said rust beveled can suppon pocket to said 

second can support pocket; 
. . 

each module haviq a shaft suppon ponioif for providing location and 

suppon of a first end of each of said first and second shafts; 

said shaft suppon portion being subdivided into a plurality· of internal 

chambers; 
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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 each of said modules having an interface 

surface, with said interface surface having a first opening therethrough into said 

gearbox for allowing direct meshing engagemenc 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 fonning an air passageway for supplying pressurized air or 

vacuum during processing of cans. 
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