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[57] ABSTRACT 

Apparatus for necking-in an end portion of can bodies 
includes a rotatable turret. A plurality of circumferen 
tially spaced clamping devices are provided on the tur 
ret, each for clamping a major portion of the outer cir 
cumferential surface of a can body between the oppo 
site end edges thereof. The turret carries a corre 
sponding plurality of circumferentially spaced spin 
dles. Each spindle carries inner and outer forming 
rolls mounted on roll axes extending parallel to and 
spaced from the longitudinal axis of the spindle. The 
rolls are positioned adjacent the inner and outer sur 
faces of one end of a can body, the spindle is rotated, 
and the rolls are moved toward one another to neck~in 
the end portion of the can body as the turret rotates. 

‘17 Claims, 11 Drawing Figures 
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APPARATUS FOR NECKING-IN CAN BODIES 

DISCLOSURE 

This invention relates to the art of machines for form 
ing circumferential impressions in" cylindrical metal 
bodies and, more particularly, to apparatus for neck 
ing-in the end of a cylindrical metal can body. ' 
Apparatus has been provided heretofore for necking 

in an end portion ofa cylindrical open ended metal can 
body. For example, US. Pat. No. 3,754,424, issued 
Aug. 28, ‘1973, and assigned to the assignee of the pres 
ent invention, discloses-an arrangement for necking-in 
end portions of can bodies with inner and outer form 
ing rolls. The forming rolls are mounted ona support 
for independent idling‘ rotation relative to one another. ' 
The inner‘ roll is positioned within‘one end of the can 
body and is moved radially outwardly, and the outer 
roll is positioned outside the can body at the one end 
and is moved radially inwardly of the body tocooperate 
with the inner roll to ‘reduce’ the diameter of the body 
adjacent the one end thereof by producing a radially 
inwardly 'circumferentially' extending recess there 
about. In the arrangement of the aforementioned pa 
tent, a can body is supported by an internal mandrel 
and the can body and forming roll support are rela 
tively rotated during the necking-in operation. The 
forming rolls are rotated by engagement thereof with 
the can body. 

In accordance with the present invention, apparatus 
is provided which includes forming rolls operable in the 
foregoing manner for necking-in can body ends and 
which, advantageously, provides ‘for continuously pro 
ducing can bodies in a manner whichenhances high 
production rate with minimum production and mainte 
nance costs. More particularly, apparatus in accor 
dance with the present invention includes a rotatable 
turret carrying a plurality of i'circumferentially spaced 
clamping devices, each adapted to clamp a major por 
tion of the outer circumferentialsurface of a can body 
to support the body during ‘the necking-in operation. In 
this respect, the clamping device holds the can body 
against deformation out of its cylindrical con?guration 
during the necking-in operation. ‘ ’ 

In accordance with a preferred arrangement, the tur 
ret carries circumferentially spaced spindle assemblies, 
each of which is cooperatively aligned with a clamping 
device. Each spindle assembly includes a spindle which 
is rotatable relative to the turret and. which carries 
inner and outer forming rollsvfo'r~ necking-in an end pot? 
tion of a can body. The forming rolls ‘are rotatable, as 
idler rolls, on axes extending substantially parallel to 
the longitudinal axis of the spindle and spaced laterally 
therefrom so that the roll axes travel in circular paths 
about the longitudinal axis of the spindle during spindle 
rotation/The spindle is rotated during rotation of the 
turret and relative to the turret, preferably by an ar 
rangement which enables control of the speed of spin 
dle rotation and, accordingly, the metal forming speed. 
The spindle assembly further includes a cam arrange 

ment for progressively moving the forming rolls toward 
one another to neck-in an end portion ofa can body in 
a manner which avoids wrinkling of the can material. 
In a preferred embodiment, the cam arrangement in 
cludes an axially reciprocable cam rod each spindle 
having cam surfaces cooperable with c'am followers on 
pivotal levers which support the forming rolls._Du_ring 
rotation of the turret, the cam rod is. displaced axially 
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cam followers on the pivotal levers to shift the levers 

‘and thus the vrolls toward oneanother to neck-in an end 
portion of ‘a can bo'dy. ' 

During rotation of the turret through one complete 
'rev'olution'about its axis, a can body is received and 
held by a clamping device,‘ the forming-rolls are posi 
tioned relative to the‘can body end and are rotated as 
a unit and radially displaced relative to’ the can body to 
‘achieve necking-in thereof, the forming rolls are re 
tracted from the end‘of the can body, and the formed 
can body'is discharged from the turret. 
‘An outstanding object of the present invention is the 

provision of iniproved apparatus for necking-in an end 
portion of a ‘can body.‘ ' " ' ' 

A furtherobject 'of the present invention is the provi 
sion of apparatus of the foregoing character which ena 
bles the‘ necking-in of end portions of can bodies at a 
high rate'of speed. ' ‘ I - i I 

Yet another object ‘of the present invention is the 
provision of apparatus for necking-in end portions of 
can bodies in a mariner which avoids wrinkling‘of the 
material of the can bodies. ' 

A further object is the provision of apparatus of the 
foregoing character which includes a unique spindle 
structure of relatively simple construction, and which 
is rotatable as a unit about a support axis and at the 
same time is rotatable about its ownaxis and actuated 
to perform a necking-in operation. 

‘ Still another object of'the present invention is the 
provision of apparatus for necking~in end portions of 
can bodies which is ‘efficient in operation, is operable 
at a'high production rate, and minimizes production 
and’maintenance costs. . - 

The foregoing objects, and others, will in part be ob'-_ 
vious and‘ in part pointed out more fully hereinafter in 
conjunction with the written description of a preferred 
embodiment of the invention illustrated in the accom 
panying drawings in which: ' 

' FIG. 1 is a front elevation view of apparatus in accor 
dance with the present invention; ' 

FIG. 2 isnan end elevation view of the apparatus illus 
trated in FIG. 1; I ' ' 

FIG. 3 is a transverse sectional elevation of the appa 
ratus taken along line 3-3 in FIG. 1; 
FIG. 4 ‘is'a longitudinal sectional elevation of the ap 

paratus; ' " ' 5 

FIG. 5 isian enlarged side elevation view of a clamp 
ing device 'of ‘the apparatus; j ‘ 

’ FIG. 6 is a sectional view of the clamping device illus 
trated ‘in FIG. 5, the section being along line 6-6 in 
FIG. 5; v f ' ' ' 

FIG. 7 is a detail view of the clamp links and pins 
taken along line 7-7 in FIG. 5; 

FIG. 8 is an enlarged plan view of a spindle assembly 
of the apparatus; 
FIG. 9 is aside elevation view, partially in section, of 

the spindle assembly, the section being along line ‘9-9 
in FIG. 8; I , ' 

' FIG. 10 is an end elevation view of the spindle taken 
along line 1,0-—.10 of FIG. 9; and, 
FIG. 1 l is avdisplacement diagram‘ for certain compo 

nents of the apparatus duringone complete revolution 
of the turret. _ _ , . ‘ 

Referring in, greaterdetail to the drawings, wherein 
the-showings are for the purpose of illustrating a pre 
ferred-embodiment, of the present invention only and 
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not for the purpose of limiting the invention, apparatus 
for necking-in end portions of can bodies in accor 
dance with the present invention is illustrated generally 
in FIGS. 1 and 2. In this respect, the apparatus includes 
a frame 10 which supports a can body supporting and 
forming assembly 12 for rotation relative thereto. As 
sembly 12 includes a turret which carries a plurality of 
can body clamping devices 14 and pairs of spindle as 
semblies 16 on axially opposite sides of the clamping 
devices. Can bodies to be necked-in are introduced 
into the apparatus downwardly through an input chute 
18, and formed cans are discharged from the apparatus 
through a discharge chute 20. As will be described 
more fully hereinafter, can bodies to be formed are 
transported to and picked up by clamping devices 14 
as the clamping devices rotate past an input station 
and, after forming, are discharged from the clamping 
devices and transported to the discharge chute as the 
clamping devices rotate past a discharge station. 
With further regard to FIGS. 1 and 2, the apparatus 

includes a speed reducer unit 22 driven by a motor 24 ' 
through a suitable belt arrangement to rotate assembly 
12 clockwise as viewed in FIG. 2, and motors 26 and 
28 are provided for rotating spindle members of the 
spindle assemblies 16 disposed on corresponding sides 
of clamping devices 14, as set forth more fully hereinaf 
ter. 

With regard in general to the operation of the appa 
ratus, assembly 12 is continuously rotated, and a can 
body is delivered to and clamped by each clamping de 
vice 14 as the latter moves past the input station of the 
apparatus. As assembly 12 rotates toward the output 
station, opposed spindleassemblies 16 are extended 
toward and positioned relative to the adjacent ends of 
the can held in the corresponding clamping device, and 
forming rollers associated with the spindle assembly are 
acutated to achieve necking-in of the opposite ends of 
the can body by translating the forming rolls about the 
periphery of the can body ends. As a clamping device 
and the associated spindle assembles approach the dis 
charge station, the spindle assemblies are retracted axi 
ally from the can body ends and the clamping device is 
actuated to release the formed can body for transporta 
tion thereof from the discharge station to discharge 
chute 20. 
The general arrangement and structure of the com 

ponents of the apparatus, including those referred to 
hereinabove, will be better understood from the illus 
trations in FIGS. 1, 3 and 4 of the drawing. With regard 
to these FIGS., it will be seen that frame 10 includes a 
base portion 30 adapted to rest on a support surface, 
such as a floor, and axially spaced apart upright por 
tions 32 and 34 at opposite ends of base portion 30. 
Upright portions 32 and 34 support rotatable can body 
supporting and forming assembly 12 for rotation rela 
tive to frame 10 and, in this respect, a pair of pillow 
blocks 36 and 38 are mounted on upright portions 32 
and 34, respectively, to rotatably support a turret shaft 
40. Turret shaft 40 has an end 42 extending beyond pil 
low block 38 and suitably coupled with the output of 
speed reducer 22 so as to be driven thereby. Speed re 
ducer 22 has an input shaft 44 which is adapted to be 
rotated by drive motor 24 through an endless belt 46. 
A hand wheel 48 is coupled with input shaft 44 to pro 
vide for manual rotation of turret shaft 40. 
A clamp and spindle assembly support turret 50 is 

mounted on and keyed or otherwise interconnected 
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4 
with turret shaft 40 for rotation therewith. In the dis 
closed embodiment, turret 50 is comprised-‘10f a pair of 
substantially identical turret members 52 centrally in 
terconnected, such as by nut and bolt assemblies 53, so 
as to be rotatable as a unit with shaft 40. Each turret 
member 52 includes radially outwardly extending arm 
portions 54 having axially extending support ?anges 56 
at the outer ends thereof. Arm portions 54 of the two 
turret members are axially spaced apart to provide a 
space therebetween for receiving can body clamping 
devices 14 which are mounted on one of the turret 
members, as set forth more fully hereinafter. 
A plurality of mounting brackets 58 are bolted or 

otherwise secured to arm portions 54 of each turret 
member 52 in circumferentially spaced apart relation 
ship with respect to one another. Circumferentially.ad-. 
jacent brackets 58 are cooperable, as set forth more 
fully hereinafter, to support a spindle assembly .16 for 
rotation with the turret and axial displacement relative _ 
thereto. Each bracket 58 includes- a bottom plate 60 
supported on ?ange 56, an upstanding wall 62 at the 
axial inner end of bottom plate 60 and by which the 
bracket is secured to arm portion 54, and an upstand 
ing wall 64 at the axial outer end of bottom plate 60. 
Walls 62 and 64 are provided with axially aligned pairs 
of openings for spindle assembly pins 66 and 68 which 
are spaced apart and parallel to one another and suit 
ably fastened in the bracket openings against displace 
ment therefrom. Spindle assembly 16 will be described 
in greater detail hereinafter, but for purposes of the 
showings in FIGS. 3 and 4, each spindleassembly in 
cludes a housing 70 having opposed pairs of arms 72 
extending radially outwardly adjacent the axially oppo 
site ends of the housing. Arms 72 are apertured to 
slideably receive pins 66 and 68, whereby the spindle 
assembly is supported between adjacent brackets 58 
for sliding movement relative thereto ‘and generally 
parallel to the axis of turret shaft 40. 
Each clamping device 14 is operable to clamp a can 

body C in coaxial alignment with a’ corresponding pair 
of opposed spindle assemblies 16. It will be appreciated 
therefore that the number of clamping devices 14 cor 
responds to the number of opposed pairs of spindle as 
semblies 16 disposed about the periphery of turret 50. 
The structure of the clamping, devices will be described 
in greater detail hereinafter, but for the purpose of the 
showings in FIGS. 3 and 4, each clamping device in 
cludes a mounting bracket 74 adapted to be bolted or 
otherwise secured to arm portion 54 of either one of 
the turret members 52 so that the clamping device is 
positioned centrally therebetween. _ . ._ i 

Each spindle assembly 16 is adapted to be shifted 
toward the corresponding end portion of can C for the 
forming rolls associated with the spindle assembly to 
engage and neck-in the corresponding end of the can, 
as described more fully hereinafter. Reciprocation of 
each spindle assembly relative to the corresponding 
turret member 52 is achieved by a cam follower 76 
mounted on housing 70‘and extending radially inwardly 
of the turret axis, and cam members 78 and 80 sup 
ported by frame 10 of the apparatus. Cam follower 76 
includes a pair of rollers 82 and 84 mounted on housing 
70 by means of a pin 86 which supports the rollers for 
rotation relative thereto. Cam member 78 includes a 
cam face 88 engaging roller 82, and cam member 80 
includes a cam face 90 engaging roller 84. Cam mem 

bers 78 and 80 are annular ring elements supported in 
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axially spaced apart relationship by means of a frame 
‘member 92 to which the cam members are bolted or 
otherwise secured. Frame member 92 surrounds turret 
shaft 40 adjacent the corresponding one of the frame 
uprights 32 and 34, and is secured to the corresponding 
upright such as by bolts 94 extending through a mount 
ing ?ange 96 on the upright and into corresponding 
threaded recesses in frame member 92. 

It will be appreciated that rotation of turret shaft 40 
rotates each cylinder assembly 16 about the turret axis, 
and that the axial positions of opposed cam faces 88 
and 90 operate to axially position spindle assembly 16 
relative to the corresponding clamping device 14. Cam 
surfaces 88 and 90 are appropriately contoured to 
achieve movement of the spindle assemblies 16 be 
tween an extended position in which the forming rolls 
are cooperably positioned axially of the corresponding 
can end and a retracted position in which the forming 
rolls are axially spaced from the corresponding can 
end. Moreover, the contours of cam faces 88 and 90 
provide for the extended and retracted movements of 
assemblies 16 to occur at predetermined points during 
rotation of the turret. 
As set forth more fully hereinafter, each spindle 'as 

sembly 16 includes a spindle rotatable relative to hous 
ing 70 to achieve rotation of the forming rolls about the 
periphery of the corresponding end of a can held by 
clamping device 14. To achieve such rotation, the end 
of the spindle opposite the end facing can C is provided 
with a spindle gear 98 keyed or otherwise mounted on 
the spindle against rotation and axial displacement rel 
ative thereto. An annular sun gear 100 is mounted on 
frame member 92 and is supported by a suitable bear 
ing assembly 102 for rotation relative to the frame 
member 92 and about an axis which coincides with the 
axis of turret shaft 40. The teeth of sun gear 100 are 
disposed in meshing engagement with the teeth of spin 
dle gear 98, whereby rotation of sun gear 100 imparts 
rotation to the spindle shaft. 
Sun gear 100 is adapted to be driven by the corre 

sponding one of the motors 26 and 28. In‘this respect, 
an annular drive gear 104‘ is bolted or otherwise 
mounted on each sun gear 100 for rotation therewith. 
Gear 104 is adapted to be driven by a pinion 106 hav 
ing a shaft 108 rotatably supported relative to the cor 
responding one of the frame uprights 32 and 34. Pinion 
106 is rotatable through a sheave 110 interconnected 
with the corresponding one of the drive motors 26 and 
28 by an endless belt 112. It will be seen therefore that 
each of the sun gears 100 is rotatable independently of 
the other through the corresponding drive motor, 
whereby the speed of rotation of the spindles of the 
corresponding spindle assemblies can be controlled in 
dependently. It will be further seen that the sun gear 
and spindle drive gear arrangements, being separate 
from the drive arrangement for the turret, provide for 
varying the speed of rotation of the spindles and thus 
the forming rolls to achieve a desired forming speed. 
While this arrangement is preferred, it will be appreci 
ated that sun gears 100 could be fixed against rotation 
relative to frame member 92, whereby the spindles 
would be rotated by the engagement between gears 98 
and 100 and in response to rotation of the turret and 
thus the spindle assemblies relative to the frame. More 
over, it will be appreciated that arrangements for rotat 
ing the spindles, other than such gear arrangements, 
can be employed. 
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6 
As described more fully hereinafter, each spindle as 

sembly includes a cam rod reciprocable relative to the 
corresponding spindle to displace the forming rolls ra 
dially relative to one another. The cam rod extends axi 
ally outwardly beyond spindle gear 98 and is provided 
on its outer end with a cam follower in the form of a roll 
114 adapted to engage cam surface 116 ofa cam mem 
ber 118 supported by the corresponding one of the 
frame uprights 32 and 34. Cam member 118 is an annu 
lar component mounted on the frame in coaxial rela 
tionship with respect to the axis of turret shaft 40, and 
cam surface 116 is contoured peripherally of the cam 
member to provide for the desired axial displacement 
of the cam rod within the spindle assembly, as ex 
plained more fully hereinafter. 
With regard now in particular to FIG. 3, input chute 

18 for can bodies to be formed delivers the can bodies 
to the upper end of an inclined spiral feed screw 120 
which is rotated to transmit and properly space cansfor 
the sequential delivery thereof to an input star wheel 
122. Star wheel 122 is located at the input station of the 
apparatus and is rotated and coordinated with rotation 
of the turret to deliver can bodies sequentially to 
clamping devices 14 as the latter rotate past the input 
station. Frame 10 of the apparatus supports and arcu 
ate clamping cam 124 which extends circumferentially 
of the input and output stations and is operable as set 
forth hereinafter to open the clamping device when it 
reaches the output station and to close the clamping 
device about a can body received therein at the input 
station. As the turret rotates from the input station 
toward the output station the opposite ends of the 
clamped can are formed, and as the turret approaches 
the output station cam 124 operates to open the clamp 
ing device for discharge of the formed container onto 
output star wheel 126 which rotates to transfer the can 
body to output chute 20 for discharge from the appara 
tus. The details concerning input and discharge of can 
bodies to the clamping device does not form a part of 
the present invent-ion, and it will be appreciated that 
many arrangements can be employed to achieve the 
input and discharge functions. 
The structure and operation of clamping devices 14 

will be best understood with reference to the illustra 
tions in FIGS. 5, 6 'and 7 of the drawing. It will be seen 
from these Figures that the bracket portion 74 which 
is bolted or otherwise secured to one of the arm por 
tions 54 of the turret includes a pair of arms 130 ex 
tending radially outwardly of the turret in circumferen 
tially spaced apart relationship to provide a radial slot 
132 therebetween which is open at the outer ends of 
the arms. A slide bracket 134 is mounted on arms 130 
such as by bolts 136. Slide bracket 134 includes a pair 
of circumferentially spaced apart legs 138 intercon 
nected at their radially outer ends by bridging portion 
140, and closed at the radially inner ends thereof by an 
end plate 142 which is suitably interconnected with the 
corresponding ends of the legs such as by threaded 
studs 144. A slide member 146 is disposed between legs 
138 and is supported thereby for sliding movement ra 
dially of the turret. In this respect, the circumferentially 
opposite slides of slide 146 are provided with recesses 
148 ‘and the corresponding inner faces of legs 138 are 
provided with guide and support ribs 150 received in 
recesses 148. 

Slide member 146 of the clamping device is provided 
with a pair of cam follower arms 152 which are suitably 
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interconnected with one another and with- the slide 
member, such as by threaded studs 154 extending 
through openings inone of the cam follower arms and 
the slide and into threaded engagement with .corre4 
sponding threaded openings in the other of the cam fol-. 
lower arms. The radial inner end of slide 146'is pro 
vided with a recess 156, and the radial outer end of end 
plate 142 is provided with a recess 158 in alignment 
with recess 156. A compression‘spring ‘160 has its op 
posite ends disposed in recesses 156 and 158 and is 
oeprable to bias slide 146 radially outwardly of the tur 
ret for the purpose set forth hereinafter. 
Clamping device 14 further includes a pair of arcuate 

clamping members 162 and 164 which are supported 
by slide bracket 134 for pivotal movement between 
open and closed positions'relative to one another. Each 
clamping member preferably has an arcuate extent of 
about 180°, whereby the clamping members together 
are adapted to completely surround a can body dis 
posed therebetween. The radial inner end of each 
clamping member is de?ned by an axially and circum 
ferentially uninterrupted cradle portion 166 having an 
arcuate extent of about 90°, and the radial outer end of 
each member is defined by a pair of axially spaced ?n 
gers 168. It will be appreciated, therefore, that the 
clamping members are adapted to engage a substantial 
portion of the circumferential outer surface of a can 
body disposed therebetween. To facilitate the holding 
of a can body against axial and/or rotational displace 
ment relative to the clamping members, the inner sur 
faces thereof may be provided with lining strips 170 of 
a suitable gripping material, such as rubber. 
Each clamping member is mounted on bridging por 

tion 140 of slide bracket 134 for pivotal movement 
about an axis generally parallel to the turret axis. In this 
respect, clamping member 162 is provided with axially 
spaced plates 172 rigidly connected thereto and pro 
vided with an aligned pair of openings adapted to re 
ceive a link pin 174, and a second pair of aligned open 
ings adapted to receive a pivot pin 176. Similarly, 
clamping member 164 is provided with axially spaced 
plates 178 which are rigidly interconnected therewith 
and provided with an aligned pair of openings for a link 
pin 180 and a second pair of aligned openings for re 
ceiving pivot pin 176. Bridging portion 140 of slide 
bracket'l34 is provided with a circumferentially nar 
row nose 182 which is apertured to receive pivot pin 
176. Plates 172 and 178 of clamping members 162 and 
164 are disposed on one side of nose portion 182, and 
plates 172 and 178 of the clamping members are dis 
posed on the opposite side of nose portion 140. Ac" 
cordingly, the several plates and thus clamping mem 
bers 162 and 164 are supported by nose 182 and pin 
176 for pivotal movement about the axis of pin 176 
which is parallel to the turret axis. 
‘Pivotal movement is imparted to clamping members 
162 and 164 by means of corresponding link members 
having opposite ends pivotally interconnected one with 
either link pin 174 or link pin 80 and the other with a 
link pin 184 which is parallel to link pins 174 and 180 
and supported on slide 146 by cam follower arms 152. 
More particularly, the axially opposite ends of arms 
152 are provided with radially extending portions 186 
which, together with slide member 146, are apertured 
to receive link pin 184. A pair of link members 188 
have their corresponding opposite ends pivotally inter 
connected one with link pin 174 and the other with link 
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pin 184. Similarly, a pair of link members 190 have 
their corresponding opposite ends pivotally intercon 
nected one with link pin 180 and the other with link pin 
184. Accordingly, displacement of links 188 and 190 
radially inwardly of the turret pivots clamping members 
162 and 164 clockwise and counterclockwise, respec 
tively, about pivot pin 176, as viewed in FIG. 5 of the 
drawing, to open the clamping device. 
Displacement of links 188 and 190 radially inwardly 

of the turret is achieved by clamping cam v124 illus‘ 
trated schematically in FIG. 6 and discussed herein 
above with regard to FIG. 3. In this respect, a pair of 
follower rollers 192 are. mounted on link pin 184 be 
tween links 188 and 190 and portions 186 of cam fol 
lower arms 152. Clamping cam 124 is supported by the 
apparatus frame and includes a pair of arms having an 
cuate cam faces 194 which are adapted to be engaged 
by follower rollers 192 during rotation of the turret as 
described hereinabove. When rollers 192 first engage 
cam surfaces 194 in the direction of turret rotation, the 
cam surface contour provides for the rollers to displace 
slide 146 radially inwardly'of the turret against the bias 
of compression spring 160, whereby clamping mem 
bers‘l62 and 164 are pivoted to the open positions 
thereof. As follower rollers 192 approach the opposite 
end and then leave cam surface 194, spring 160 biases 
slide 146 and thus link pin 184 radially outwardly of the 
turret to pivot the clamping members to the closed po 
sition thereof. 
The structure and operation of spindle assemblies 16 

will be best understood with reference to FIGS. 8, 9 
and 10 of the drawing. Portions of the spindle assembly 
described hereinabove in connection with the showings 
in FIGS. 3 and 4 are identified by like numerals in 
FIGS. 8, 9 and 10. 
Housing 70 of the spindle assembly is a tubular struc 

ture open at its opposite ends. The opposed pairs of 
arms 72 at the opposite ends of the housing cooperate 
with slide rods 66 and 68 to mount the spindle assembly 
on the turret for rotation therewith and to support the 
spindle assembly against rotation relative to the turret 
and for reciprocating sliding movement axially of the 
turret. As described hereinabove, reciprocation of 
housing 70 and thus the spindle assembly is achieved 
through the cooperation of a cam follower assembly 76 
and axially opposed and radially offset cam members 
78 and 80 between which the follower assembly is dis 
posed. 
A spindle 200 is axially positioned and rotatably sup 

ported within housing 70 by bearing assemblies 202 
and 204 at opposite ends of the housing. Spindle 200 
has an end 206 extending axially outwardly from hous 
ing 70 and spindle drive gear 98 is keyed or otherwise 
mounted on end 206 of the spindle to rotate the spindle 
as described hereinabove. ‘A lock nut or the like 208 
retains drive gear 98 in a fixed axial position relative to 
the spindle. 
The other end 210 of spindle 200 carries a forming 

roll unit 212 including an outer male forming roll 124 
and an inner female forming roll 216, which rolls are 
cooperable to neck-in the end portion of a can as de 
scribed hereinafter. Forming rolls 214 and 216 are ro 
tatable about corresponding axes which are parallel to 
one another and to spindle axis A, and the rolls are piv 
otal toward and away from one another about an axis 
perpendicular to the roll axes and spindle axis A. In this 
respect, end 210 of spindle 200 is provided with'a pair 
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of spaced apart arms 218 which are apertured to re 
ceive and support a pivot pin 220 having an axis trans 
verse to spindle axis A. An upper roll support arm 222 
is mounted intermediate its opposite ends for pivotal 
movement about pin 220. More particularly, arm 222 
includes an upstanding end 224 to which outer roll 214 
is attached, an intermediate portion de?ned by spaced 
apart legs 226 which are apertured to receive pivot pin 
220, and an inner end 228 which overlies spindle axis 
A. ' ' 

A control lever 230 is pivotally mounted on pin 220 
and is provided with a nose portion 232 underlying 
front portion 224 of lever 222. Control lever 230 is pro 
vided‘ with a cam following roller 234 at its inner end, 
and a compression spring 236 is interposed between 
control lever 230 and the spindle housing to bias the 
control lever clockwise about pin 220 as viewed in FIG. 
9. It will be appreciated that portion 228 of roller lever 
222 is apertured for spring 236 to freely pass there 
through. A compression spring 238 is interposed be-’ 
tween portion 228 of roller’lever222 and the inner end 
of control lever 230 to bias roller lever 222 counter 
clockwise about pivot pin 220. It will be seen, there 
fore, that counterclockwise displacement of control‘ 
lever 230 operates through compression spring 238 to 
pivot roll lever 222 counterclockwise to move outer 
roll 214 toward inner roll 216. It will be further seen 
that nose portion 232 of the control lever limits coun 
terclockwise movement of roll lever 222 relative to the 
control lever, and that compression spring 238 permits 
clockwise displacement of roll lever 222 relative to the 
control lever when the forming rolls are in the positions 
illustrated in FIG. 9. Relative movement of the latter 
character is advantageous in that it prevents undesir 
able wrinkling of the material of the can or the imposi 
tion of undesirable stresses on the forming roll assem 
bly during a necking-in operation. 
An inner roll lever 240 is mounted intermediate its 

opposite ends for pivotal movement about pin 220. 
More particularly, lever 240 includes a front portion 
242 to which inner roll 216 is attached, an intermediate 
portion defined by spaced apart legs 244 which are ap 
ertured to receive pivot pin 220, and an inner end 246. 
End 246 extends under control lever 230 and is pro 
vided with a cam follower roller 248 underlying roller 
234 on the control lever. A vcompression spring 250 is 
interposed between inner end 246 of lever 240 and a 
plate 252 mounted on end 210 of the spindle, and 
spring 250 is operable to bias roll lever 240 counter 
clockwise about pin 220 as viewed in FIG. 9. It will be 
seen, therefore, that displacement of lever 240 clock 
wise about pivot pin 220 moves'roll 216 toward outer 
roll 214 against the bias of compression spring 250. 
Forming rolls 214 and 216 may be provided with any 

desired peripheral contour designed to cooperably 
form the end portion of a can C interposed therebe 
tween. To achieve the best rolling contact of the form 
ing rolls with a can body during rotation of spindle 200, 
rolls 214 and 216 are mounted on corresponding roll 
axes which are parallel to spindle axis A and which are 
laterally offset to the same side of a vertical line 
through axis A. More particularly, presuming in FIG. 
10 that the spindle rotates counterclockwise, upper roll 
axis 214A is laterally offset from spindle axis A in the 
direction opposite the direction of rotation,'and roll 
axis 216A is similarly offset with respect to the spindle‘ 
axis. Rolls 214 and 216 can be mounted on the corre 
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10 
sponding portions of the upper and lower lever arms in 
any suitable manner and, in the embodiment illus 
trated, the mounting is achieved by axle studs 254 and 
256, each'forming roll being mounted on the corre 
sponding axle stud for idling rotation relative thereto. 
As described hereinabove, the clamping devices posi 

tion a can body C for the axis of the can body to coin 
cide with spindle axis A. Accordingly, it will be appre 
ciated that roll axes 214A and 216A are positioned rel 
ative to spindle axis A for the outer peripheries of the 
forming rolls to properly engage the can wall during the 
necking-in operation. During such operation, rollers 
214 and 216 are rotated as a unit by spindle 200, and 
engagement of the rollers with the. inner and outer sur 
faces of the can body causes the rollers to rotate rela 
tive to one another. To furtherfacilitate proper posi 
tioning of a can end relative to the rollers, a stop wall 
258 is supported by the spindle so as toengage and lo 
cate can body C axially with respect to rollers 214 and 
216. Further, a counterweight 260 is supported by the 
spindle at a location diametrically opposite the forming 
rolls to provide rotational balance for the spindle. 

Prior to engagement of forming rolls 214 and 216 
with a can end to achieve necking-in thereof, levers 
226 and 240 are pivoted clockwise and counterclock 
wise, respectively, about pivot pin 220 to move rollers 
214 and 216 away from one another so that the can end 
can be received therebetween. As mentioned herein 
above, the rolls are then displaced toward one another 
to perform the necking-in operation. Displacement of 
the rolls toward one another is achieved by means of a 
cam rod 262 disposed within spindle 200 for axial dis 
placement relative thereto. The axis of cam rod 262 co 
incides with spindle axis A, and suitable bearings 264 
and 266 are provided at opposite ends of the spindle to 
support the cam rod for sliding movement relative 
thereto. Cam rod 262 has a nose portion 264 disposed 
between follower rollers 234 and 248. The top side of 
nose portion 264 is provided with cam surfaces 266, 
267, 268, 269 and 270 along which roller 234 is 
adapted to roll, and the bottom side of nose portion 
264 is provided with cam surfaces 272, 273 and 274 
along which roller 248 is adapted to roll. 
When the cam rod is in the position illustrated in 

FIG. 9, cam-surfaces 270 and 274 position the corre 
sponding roll levers for forming rolls 214 and 216 to be 
fully closed with respect to one another. It will be seen 
that by displacing cam rod 262 to the right in FIG. 9, 
rollers 234 and 248 ride along the corresponding cam 
surfacesto progressively pivot the corresponding lever 
arm and forming roll about pivot pin 220 to move the 
forming rolls away from one another. During move 
ment of the cam rod in this manner, compression 
springs 236 and 250 bias the corresponding lever arms 
to pivot about pin 220 to move the forming rolls away 
from one another. When cam rod 262 has been axially 
displaced for'follower rollers 234 and 248 to engage 
cam surfaces 266 and 272, respectively, the forming 
rolls are in fully spaced relationship relative to one an 
other. ' 

Displacement of cam rod 262 to the‘right in FIG. 9 
is achieved by means of a compression spring 276 
which surrounds the rod and has one end ?xed with re 
spect to a spindle shoulder 278 and the other end abut 
ting a shoulder 280 on the cam rod. A dowel pin 282 
has its opposite ends ?xed with respect to spindle 200 
and extends through a longitudinal slot 284 provided in 
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cam rod 262. Pin 282 and slot 284 cooperate to pro 
vide for the cam rod to rotate with spindle 200 and to 
permit limited longitudinal movement of the cam rod 
relative to the spindle. 
Movement of cam rod 262 to the left in FIG. 9 from 

the retracted position thereof to the position illustrated 
is acieved as described hereinabove by means of cam 
follower roller 114 mounted on cam rod 262 and cam 
member 118 mounted on the apparatus frame. More 
particularly, follower roller 114 is part of a follower as 
sembly including a housing 286 which surrounds end 
portion 288 of cam rod 262. Housing 286 includes a 
pair of spaced apart arms 290 which are apertured to 
receive a roller pin 292 for mounting roller 114 on the 
housing. Bearing assemblies 294 and a thrust bearing 
assembly 296 support housing 286 for rotation relative 
to end portion 288 of cam rod 262. It will be appreci 
ated that cam follower roll 114 must be held against ro 
tation relative to the spindle and that cam rod 262 must 
rotate with the spindle and thus relative to roller 114. 
The foregoing bearing arrangement provides for the 
relative rotation between the cam rod and follower rol 
ler, and housing 286 is provided with a laterally extend 
ing arm 298 slideably interengaging a rod 300 which is 
fixed to one of the spindle housing arms 72. Thus, arm 
298 and rod 300 cooperate to restrain rotation of hous 
ing 286 and thus follower roller 114 during rotation of 
spindle 200. 
As described hereinabove, cam member 118 has an 

annular cam surface 116 engaged by follower roller 
114. As illustrated in FIG. 8, cam surface 116 is con 
toured about the periphery thereof to provide axially 
stepped surface portions 116A through 116E which are 
cooperable with follower roller 114 to provide the de 
sired axial displacement of cam rod 262 at an appropri 
ate point during rotation of the turret about its axis. 
With the spindle assembly components in the positions 
thereof illustrated in FIGS. 8 and 9, follower roller 114 
engages cam surface portion 116A to position cam rod 
262 such that follower rollers 234 and 248 engage cam 
surfaces 270 and 274, respectively, of the cam rod. 
With the cam rod in this position the forming rollers are 
positioned to complete the necking-in operation. 
Following completion of the necking-in operation, 

rotation of the turret carries the spindle assembly and 
thus follower roller 114 along cam surface 116 in the 
direction of the arrow in FIG. 8, whereby the roller 
moves from surface portion 116A onto surface portion 
116B under the bias of compression spring 276. The 
axial distance between cam surfaces 116A and 116B 
provides for cam rod 262 to move to the right in FIG. 
9 a distance which positions follower rollers 234 and 
248 on cam surfaces 266 and 272, respectively, to fully 
space rolls 214 and 216 away from one another. The 
degree of incline between surfaces 116A and 1163 pro 
vides for the cam rod displacement and spacing of rolls 
214 and 216 to occur rapidly. Spindle 200 is then axi 
ally displaced to the right in FIG. 9 to withdraw the rol 
lers from the can end, such axial shifting being 
achieved by cam follower roller 82 mounted on spindle 
housing 70 and cam 78 on the apparatus frame. Cam 
118 is provided with a cam surface portion 116C 
stepped axially away from the corresponding end of 
cam follower roller 114 to permit axial shifting of the 
spindle without the shifting of the cam rod relative 
thereto and to the left in FIG. 9. The latter shifting 
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would of course result if follower roller 114 remained 
at the level of cam surface 116B. 
As the turret continues to rotate, the finished can 

body‘ is discharged from the corresponding clamping 
device and a can body to be necked-in is picked up by 
the claming device. Thereafter, spindle 200 is displaced 
to the left in FIG. 9 by cam follower roller 84 on spindle 
housing 70 and cam 80 on the frame. This displace 
ment positions the spaced apart forming rollers 214 
and 216 outside and inside the can end. Displacement 
of the spindle to the left in FIG. 9 carries follower roller 
114 to the left therewith and, accordingly, cam 118 is 
provided with a cam surface 116D which inclines from 
surface 116C toward the spindle. Surface 116D pro 
vides for follower roller 114 to maintain contact with 
the cam but without axial displacement of cam rod 262 
which at this time is positioned with cam surfaces 266 
and 272 engaging follower rollers 234 and 248. 
As the turret continues to rotate, follower roller 114 

engages and moves along cam surface 116E which is 
gradually inclined toward the spindle assembly to dis 
place cam rod 262 to the left in FIG. 9. Such displace 
ment of cam rod 262 first provides for follower roller 
234 to engage cam surface 267 and for follower roller 
248 to engage cam surface 273, whereby forming rolls 
214 and 216 are moved toward one another and into 
engagement with the can wall to initiate the necking-in 
operation. The spindle is of course rotating constantly 
whereby rolls 214 and 216 are translated around the 
can periphery for the engagement thereof with the can 
wall to rotate the rolls to cooperate in deforming the 
can material. As the turret continues to rotate, cam, rod 
262 is further displaced to the left in FIG. 9 to move 
follower roller 234 onto cam surface 268, whereby 
forming roll 214 idles in its movement toward forming 
roll 216. As cam rod 262 is further displaced to the left, 
follower roller 234 engages surface cam 269, whereby 
forming roll 214 is again moved toward roll 216. Fi 
nally, cam rod 262 reaches the position illustrated, 
whereby the forming rolls are both idled in ‘movement 
toward one another and are fully closed with respect to 
one another. 

The foregoing operation is of course repeated each 
time a can body to be formed is received and clamped 
in a corresponding clamping device. Moreover, it will 
be appreciated that the opposed pairs of spindle assem 
blies 16 provide for the opposite ends of a can body to 
be necked-in simultaneously during one complete rota 
tion of the turret about its axis. The opposed spindle as 
semblies are of identical structure as are the core 

sponding cam follower and cam members provided to 
achieve axial displacement of the spindle and axial dis~ 
placement of the cam rod. 
The sequence of operation of the clamping device 

and spindle assemblies during one complete rovolution 
of the turret about its axis will be more clearly under 
stood from the displacement diagram of FIG. 1 l, which 
is a plot of the various functions which take place with 
respect to degrees of rotation of the turret from a zero 
reference point between the input and discharge sta 
tions of the apparatus. In the latter position of the tur 
ret, a radial line throught the turret axis and a spindle 
axis is substantially horizontal. In the displacement dia 
gram of FIG. 11, line 310 designates the closed rela 
tionship between the clamping members of clamping 
device 14, and line 320 represents an imaginary line be 
tween the outermost and innermost surfaces of forming 
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rolls 114 and 116 when the latter are in the fully closed 
position with a can body disposed therebetween, the 
imaginary line extending in a direction perpendicular 
to the roll axes. Line 330 represents the fully retracted 
position of cam rod 262 and in which follower rollers 
234 and 248 engage cam surfaces 266 and 272 of the 
cam rod, and line 340 represents the fully retracted po 
sition of the spindle and in which position the forming 
rolls are axially spaced from the corresponding end of 
a can body held by the clamping device. 
At the 0° position of turret rotation, the spindle is in 

the fully retracted position thereof, cam rod 330 is in 
its fully retracted position relative to the spindle, the 
outer and inner forming rolls are spaced apart, and the 
cam body clamping device is open. The center line for 
the intake station corresponds to about 25° of turret ro 
tation, and prior to the turret reaching this position a 
can body is received in the clamping device and closure 
of the clamping device proceeds so that the can body 
is nearly fully clamped when the turret reaches the 25° 
position. At the 25° position, spindle displacement 
cams 78 and 80 cooperate with the spindle housing fol 
lower to initiate displacement of the spindle toward the 
corresponding end of the clamped can body. During 
this positioning of the spindle, the cam rod moves 
therewith and accordingly is displaced a corresponding 
distance. At about 50° of rotation of the turret, the 
spindle is in its fully displaced position whereby the 
outer and inner forming rolls are disposed outwardly 
and inwardly of the end portion of the clamped can. 
Preferably, can clamping cam 124 actuates the clamp 
ing device to slightly release the can body between 
about the 40° to 60° point of turret rotation so that 
movement of the opposed spindles toward the corre 
sponding can ends operates to assure proper position 
ing of the can body therebetween. 
The necking-in operation begins at about 50° of tur 

ret rotation. In this respect, displacement of cam rod 
262 from its retracted position towards its extended po 
sition relative to the spindle is initiated by cam 118. In 
FIG. 1 1, line 322 represents displacement-of outer roll 
214 toward the inner roll, and line 324 represents dis 
placement of inner roll 216 toward the outer roll. Line 
332 represents the axial displacement of cam rod 262 
relative to the spindle. It will be seen that from the 50° 
position of the turret to about the 109° position thereof 
the outer and inner forming rolls move gradually 
toward one another as follower rollers 234 and 248 on 
the forming roll levers move along cam surfaces 267 
and 273 respectively of cam rod 262. At about 109° of 
turret rotation, follower roller 234 reaches cam sur 
faces 268 whereby outer forming roll 214 dwells in its 
movement toward the inner forming roll. At the same 
time, follower roller 248 is in engagement with cam 
surface 273 whereby the inner forming roll 216 contin 
ues to be displaced toward the outer forming roll. It will 
be seen from line 332 that axial displacement of cam 
rod 262 relative to the spindle is uniform as a result of 
the linear contour of the inclined camming surface 
116E of cam member 118. 
At about l97.5° of turret rotation, follower roller 248 

has reached cam surface 274 of the cam rod represent 
ing the extent of maximum displacement of the inner 
forming roll toward the outer forming roll, and cam 
surface 274 provides for the inner roll to dwell in this 
position. At the same position of turret rotation, fol 
lower roll 234 engages cam surface 269 of cam rod 

10 

5 

20 

25 

30 

45 

50 

55 

60 

14 
262, whereby dwell of the outer forming roll is termi 
nated and the latter is again displaced toward the inner 
roll. At about 270° of turret rotation, follower roll 234 
engages cam surface 270 representing the extent of 
maximum displacement of the outer roll toward the 
inner roll, and at this time the outer roll dwells together 
with the inner roll to achieve ironing of the formed end 
of the can body. 
The inner and outer forming rolls idle in the closed 

positions thereof for a period of about 20° of turret ro 
tation from the 270° position thereof to achieve ironing 
of the formed can end. At about 285° of turret rotation 
cam rod 262 starts its return movement relative to the 
spindle, and at about 290° of turret rotation return 
movement of the cam rod initiates movement of the 
inner and outer forming rolls toward the spaced apart 
positions thereof. At the 310° position of the turret the 
cam rod is fully retracted and the forming rolls reach 
the fully spaced apart positions thereof. 

Further, at the 310° position of the turret, retraction 
of the spindle begins together with displacement of the 
cam rod therewith, and at about 355° of turret rotation 
the spindle and cam rod are in the fully retracted posi 
tions which provide for the forming rolls to be axially 
spaced from the corresponding end of the formed can 
body. The 355° position of the turret corresponds to 
the center line of the discharge station, and just prior 
to the turret reaching this position the can clamping 
cam operates to open the clamping device for release 
of the formed can. The clamping device then remains 
in the fully open position for the remainder of the cycle 
of turret rotation, the forming rolls remain in the 
spaced apart positions thereof, and the spindle and cam 
rod remain in the fully retracted positions thereof. 

It will be appreciated from the foregoing description 
that rotation of the turret is continuous and that each 
clamping device and the corresponding spindle assem 
blies on the, turret operate in the foregoing manner to 
continuously receive, form and discharge container 
bodies during turret rotation. 
While considerable emphasis has been placed herein 

on the fact that the turret supports opposed pairs of 
spindle assemblies for simultaneously necking-in the 
opposite ends of a can body clamped therebetween, it 
will be appreciated that the turret can carry a clamping 
device and a corresponding spindle assembly for form 
ing just one end of a can body, or that the apparatus 
disclosed herein can be operated to form just one end 
of the can body. In the latter respect, for example, spin 
dle assemblies 16 on one side of the clamping devices 
are readily removable from the turret by the removal 
of the slide pins 66 and 68. Alternatively, cam rod 262 
can be removed from the spindle assemblies whereby 
the forming rolls would be maintained in the spaced 
apart positions thereof and would not engage the corre' 
sponding end of a can body during spindle rotation. 
Further, while considerable emphasis has been placed 
on the specific structure of the components of the ap 
paratus illustrated in the drawings, it will be appreci 
ated that the specific structures can readily be modified 
without departing from the principles of the present in 
vention. Accordingly, as many embodiments of the 
present invention may be made and as many changes 
may be made in the preferred embodiment herein illus 
trated and described, it is to be distinctly understood 
that the foregoing descriptive matter is to be inter 
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preted merely as illustrative of the present invention 
and not as a limitation. ~ 

What is claimed is: 
1. Apparatus for necking-in an end portion of a sub 

stantially cylindrical can body having a longitudinal 
axis, inner and outer substantially cylindrical surfaces 
and opposite end portions comprising: a frame, a turret 
rotatably supported by said frame, a plurality of cir 
cumferentially spaced can body receiving and clamping 
means each carried by said turret for clamping the 
outer cylindrical surface of a can body between said 
end portions thereof, a corresponding spindle on said 
turret for each clamping means and having a longitudi 
nal spindle axis substantially coincidental with the lon 
gitudinal axis of a can body clamped in the correspond 
ing can body receiving and clamping means, means 
supporting said spindle for rotation relative to said tur 
ret and axial displacement relativeto said turret be 
tween retracted and extended positions with respect to 
an end portionof said can body clamped in said corre 
sponding clamping means, said spindle having inner 
and outer forming rolls supported thereon for rotation 
about roll axes and for relative displacement of said 
rolls toward and away from one another, said roll axes 
being spaced from one another and from said spindle 
axis, said ,inner and outer rolls in said extended position 
of said spindle receving said end portion of said can 
body therebetween, means to rotate said turret and 
spindle, and means operable in response to turret rota 
tion to axially displace said spindle between said re 
tracted and extended positions and to displace said 
rolls toward one another when said spindle is in said ex 
tended position for said rolls to neck-in said end por 
tion of said can body, said rolls being connected with 
said spindle by levers pivotal about lever axes extend 
ing substantially perpendicular to said spindle axis, said 
means to displace said rolls toward one another includ 
ing cam follower means on said levers, first cam means 
"axially displaceable relative to said spindle and cooper 
able with said follower means to pivot said levers and 
thus said rolls, and second cam means on said frame for 
axially displacing said first cam means. 

2. The apparatus according to claim 1, wherein said 
second cam means is operable to displace said first cam 
means in one direction to pivot said levers and move 
said rolls toward one another, and means biasing said 
first cam means in the direction opposite said one di 
rection. 

3. The apparatus according to claim 2, wherein said 
first cam means includes a cam rod generally coaxial 
vwith said spindle, said one and opposite directions 
being axially of said cam rod, and said biasing means is 
spring means biasing said cam rod in said opposite di 
rection. 

4. The apparatus according to claim 3, and means bi 
asing said levers in directions for moving said rolls away 
from one another. 

5. The‘ apparatus according to claim 2, wherein said 
first cam means includes an elongated cam rod 
mounted on said spindle, said cam rod having stepped 
cam surfaces on one end thereof and cam follower 

means on the other end thereof, said cam surfaces co 
operating with said cam follower means on said levers 
to progressively displace said rolls toward one another 
when said cam rod is displaced in said one direction, 
said second cam means including a cam surface for en 

gaging said cam follower means on said other end of 
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said cam rod and progressively displacing said cam rod 
in said one direction.’ - -* v . . 

' 6. The apparatus according to claim 5, wherein said 
biasing means is-ifirst spring means biasing said cam rod 
toward said second cam means, and second spring 
means biasing said‘ levers in directions for moving said 
‘rolls away from ‘one another. 

7. Apparatusfor necking-in an end portion of a sub 
stantially cylindrical can body having a longitudinal 
axis, inner and-outer substantially cylindrical surfaces 
and opposite end portions comprising: a frame, a turret 
rotatably supported by said frame, a plurality of cir 
cumferentially spaced can body receiving and clamping 
means each carried by said turret for clamping the 
outer cylindrical surface of a can body between said 
end portions thereof, a corresponding spindle on said 
turret for each clamping means and having a longitudi 
nal spindle axis substantially coincidental with the lon 
gitudinal axis of a can body clamped in the correspond- . 
ing can body receiving and clamping means, means 
supporting said spindle for rotation relative to said tur 
ret and axial displacement relative to said turret be 
tween retracted and extended positions with respect to 
an end portion of said can body clamped in said corre 
sponding clamping means, said spindle having inner 
and outer forming rolls supported thereon for rotation 
about roll axes and for relative displacement of said 
rolls toward and away from one another, said roll axes 
being spaced from one another and from said spindle 
axis, said inner and outer rolls in said extended position 
of said spindle receiving said end portion of said can 
body therebetween, means to rotate said turret and 
spindle, means operable in response to turret rotation 
to axially displace said spindle between said retracted 
and extended positions and to displace said rolls toward 
one another when said spindle is in said extended posi 
tion for said rolls to neck-in said end portion of said can 
body, said means to axially displace said spindle be 
tween said retracted and extended positions including 
cam follower means interconnected with said spindle 
and spindle cam means on said frame engaging said 
cam follower means to displace said spindle in response 
to turret rotation, said means supporting said spindle 
for rotation and axial displacement relative to said tur 
ret including a housing, bearing means rotatably sup 
porting said spindle within said housing, and means 
supporting said housing on said turret for sliding move 
ment in the direction of said spindle axis, said cam fol 
lower means interconnected with said spindle being 
fixed on said housing, whereby said housing and thus 
said spindle is axially displaced during turret rotation. 

8. The apparatus according to claim 7, wherein said 
forming rolls are connected with said spindle by levers 
pivotal about lever axes extending substantially perpen 
dicular to said spindle axis, said means to displace said 
rolls toward one another including cam follower means 
on said levers, first cam means axially displaceable rela 
tive to said spindle and cooperable with. said follower 
means to pivot said levers and thus said rolls, and sec 
ond cam means on said frame foraxially displacing said 
first cam means. - - '~ I 

9.- The apparatus according to claim 8,_wherein said 
spindle is tubular and said first cam means includes an 
elongated cam rod mounted in said tubular spindle and 
coaxial therewith, said cam rod having stepped cam 
surfaces on one end thereof and cam follower means on 

the other endithereof, said cam surfaces cooperating 
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with said cam follower means on said levers to progres 
sively displace said rolls toward one another when said 
cam rod is displaced in one direction, said second cam 
means including a cam surface for engaging said cam 
follower means on said other end of said cam rod and 
progressively displacing said cam rod in said one direc 
tion. 

10. The apparatus according to claim 9, and first 
spring means biasing said cam rod toward said second 
cam means, and second spring means biasing said le 
vers in directions for moving said rolls away from one 
another. 

11. The apparatus according to claim 10, wherein 
said can body receiving and clamping means includes 
a pair of arcuate clamping members supported for piv 
otal movement between receiving and clamping posi 
tions relative to one another about pivot axes extending 
substantially parallel to said longitudinal axis of said 
can body, cam follower means on said clamping mem 
bers, clamp member cam means on said frame and hav 
ing a cam surface engaged by said follower means on 
said clamping members during a portion of one revolu 
tion of said turret to pivot said clamping members to 
said receiving position, and spring means operable to 
move said clamping members to the clamping position 
during the remainder of said one revolution. 

20 

25 

12. The apparatus according to claim 11, wherein ' 
said means to rotate said spindle includes ?rst gear 
means, means supporting said ?rst gear means for rota 
tion relative to said frame about an axis concentric with 
the axis of said turret, second gear means in meshing 
engagement with said ?rst gear means and mounted on 
said spindle for rotating said spindle in response to ro 
tation on said first gear means, and means to rotate said 
first gear means relative to said frame. 

13. The apparatus according to claim 11, including 
shaft means supporting said turret for rotation there 
with relative to said frame, ?rst gear means concentric 
with said shaft means and supported for rotation rela 
tive to said shaft means, second gear means in meshing 
engagement with said first gear means andmounted on 
said spindle for rotating said spindle in response to ro 
tation of said first gear means, said means to rotate said 
spindle and turret including means to relatively rotate 
said shaft means and said first gear means. 

14. The apparatus according to claim 13, wherein 
said means to relatively rotate said shaft means and first 
gear means is corresponding and separate motor 
means. ' 
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15. Apparatus for necking-in can bodies comprising: 
a rotatable spindle having a longitudinal axis inner and 
outer forming rolls, means mounting said rolls on said 
spindle for rotation therewith and for idling rotation 
relative thereto about roll axes extending'substantially 
parallel to said spindle axis and laterally spaced there 
from, said mounting means further supporting said rolls 
for displacemenet of said roll axes and said rolls toward 
and away from one another, spindle drive means for ro 
tating said spindle about said spindle axis to move said 
roll axis in circular paths about said spindle axis, actu 
ating means including cam means displaceable axially 
of said spindle for moving said rolls toward and away 
from one another during rotation of said spindle, said 
rolls being mounted on levers pivotal relative to said 
spindle about said axes extending substantially perpen 
dicular to said spindle axis, said cam means including 
an- elongated axially shiftable cam rod on said spindle 
and having cam surfaces, said levers having lever cam 
followers cooperable with said cam surfaces on said 
cam rod for moving said rolls toward one another dur 
ing axial movement of said cam rod in one direction, 
said actuating means further including means biasing 
said rolls to move away from one another during axial 
movement of said cam rod in the direction opposite 
said one direction, and means for moving said cam rod 
in said one and opposite directions. 

16. The apparatus according to claim 15, wherein 
said spindle includes a tubular member and said cam 
rod is axially reciprocable within said tubular member, 
said roll levers being positioned at one end of said tubu 
lar member, said cam rod having an actuating end ex 
tending axially from the other end of said tubular mem 
her, a tubular housing, said spindle being in and coaxial 
with said housing, said ends of said tubular member ex 
tending axially outwardly from the corresponding ends 
of said housing, and means supporting said tubular 
member in said housing for rotation relative thereto. 

17. The apparatus according to claim 16, and further 
including means for supporting a can body in coaxial 
alignment with said spindle axis and with an end of said 
can body facing said one end of said tubular member, 
and means supporting said housing for reciprocating 
movement in the direction of said spindle axis between 
a ?rst position in which said rolls are axially spaced 
from said can end and a second position in which said 
rolls receive said can end therebetween. 

* * * * * 


