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(57) ABSTRACT 
Apparatus for embossing to register previously printed 
tubular items having an open end using a pair of em 
bossing rolls. One roll of the embossing set has a 
smaller diameter portion which is smaller than the di 
ameter of the tubular item. The larger diameter por 
tion of this roll operates in conjunction with the em 
bossing portion and has the same or slightly smaller 
diameter than the inside diameter of the tubular ob 
ject being embossed. The larger diameter portion 
drives the item to be embossed at the same peripheral 
speed as the smaller diameter embossing portion. This 
roll operates in conjunction with the other embossing 
roll to form a complete unit which is a station de 
signed to operate with high speed can making equip 
et. 

9 Claims, 3 Drawing Figures 
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METHOD AND APPARATUS FOR EMBOSSING 
TUBULARTEMIS HAVING AN OPEN END 

This invention relates to method and apparatus for 
embossing tubular items having an open end and more 
particularly to the register embossing of impact ex 
truded aluminum and drawn and ironed tin plated steel 
or steel only cans and the like. 

BACKGROUND OF THE INVENTION 

In many instances it is desirable to decorate the cylin 
drical side walls of cans by printing and/or embossing 
to improve the esthetic appeal of the can. This has been 
done for many years with cans produced by the stan 
dard technique of forming a flat sheet, printing and em 
bossing the sheet and cutting to the desired size. The 
cut piece is rolled and soldered to form a cylinder and 
the top and bottom placed on the cylinder. In recent 
years new techniques have been developed for produc 
ing cans and cylindrical containers which are generally 
termed impact extruded in aluminum cans and impact 
extruded drawn and ironed in steel cans. In this process 
the bottom and cylindrical side walls of the can are pro 
duced in aluminum by an impact extrusion in one oper 
ation and in steel by an impact extrusion and a drawn 
and ironed operation to extend the depth of cylinder 
thus eliminating the seam, and of course eliminating 
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the possibility of printing and embossing a flat sheet. 
Techniques have been developed for printing the out 
side of the cylindrical container made by the impact ex 
trusion and drawn and ironed technique but the regis 
ter embossing of the printed container has caused many 
problems. 
A method has been developed to register emboss the 

printed cylindrical container using an electromagnetic 
technique. With this technique the can to be shaped is 
held in a chamber or cavity the inner surface of which 
has the desired decoration on it. The can is positioned 
correctly in this chamber and an electromagnetic coil 
placed inside the can to provide a burst of energy so 
that the can is more or less expanded outwardly into 
the configuration of the outer chamber and the cham 
ber removed. This technique is costly and complex, has 
limited speed and a suitable mechanism must be incor 
porated with it to allow for registry of the embossing 
with the printing. Register is impractical as a tolerance 
of 1/32 of an inch must be allowed and such tolerance 
severely limits embossing techniques and customer ac 
ceptance. 

sUMMARY OF THE PRESENT INVENTION 
I have discovered a new method for the register em 

bossing of tubular items having an open end using stan 
dard two roll pressure embossing techniques. 
My new method can be operated at high speed, as 

high as 500 cans per minute, and provides for excellent 
registry of each item with the print or other design 
placed on its surface. Furthermore my new apparatus 
is simple, economical and relatively trouble free in 
operation. 

In accordance with the present invention my new 
method comprises placing the open end of the item to 
be embossed on a driven rotary end cap of a roll. The 
end cap has substantially the same diameter as the in 
side diameter of the item being embossed and the cap 
is preferentially being driven at the same peripheral 
speed as the print station before it. 
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2 
The embossing portion of the roll is slightly smaller 

than the diameter of the driven end cap and the diame 
ter of the item being embossed but travels at the same 
peripheral speed as the driven end cap through sepa 
rate geared drive shafts. The smaller diameter emboss 
ing portion allows the item to be easily and readily 
placed in position on the driven end cap where it is held 
either by magnetic attraction or vacuum adherence. 

If desired a section of the engraving portion may be 
flattened to aid in the easy placing of the item onto the 
end cap and the ready removal of the item from the end 
cap. 
Operating in conjunction with the embossing portion 

is a mated embossing roll which rotates at the same pe 
ripheral speed as the embossing portion. The emboss 
ing portion may be either male or female. For the sake 
of clarity in the remainder of this description the em 
bossing portion will be described as a male embossing 
portion with its cooperating embossing roll being de 
scribed as a female embossing roll. 

In operation the item to be embossed is placed over 
the male embossing portion and the cooperating end 
cap. The item is rotated one revolution by the end cap 
and register embossed with the mated female emboss 
ing roll. 
Other details, uses, and advantages of this invention 

will become apparent with the following description of 
a specific embodiment as presented along with the ac 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a cross-sectional view of apparatus for car 

rying out the method of the present invention. 
FIG. 2 is an exploded view in perspective depicting 

apparatus for carrying out the method of the present 
invention. 
FIG. 3 is a cross-sectional view taken along the 

stepped off line 3-3 of FIG, 1. 
DETAILED DESCRIPTION OF THE PRESENT 

INVENTION 

Referring to the drawings there is shown a frame 10 
for cantilever supporting the rolls from one side thereof 
and supporting the drive gear train from the other side. 

A shaft 11 extends through the frame and is mounted 
on bearings 12 and 13 supported in the frame. 
Mounted and keyed 14 to this shaft is the male emboss 
ing portion 15 of the tubular item embossing roll 16. A 
stationery plate 17 having a circular extending portion 
18, rotatable in bearings 19, is mounted on the frame. 
The circular extending portion has the same or slightly 
smaller diameter as the inside diameter of the item to 
be embossed. One end of the male embossing portion 
15 of the embossing roll is up against the surface of the 
circular rotating extending portion 18. If desired a very 
small clearance may be maintained between the two 
surfaces. The drive portion 20 of the end cap is fixed 
on the end of a shaft 21 which extends through the hol 
low embossing roll shaft 11 through the frame and out 
the other side where this shaft is mounted in bearings 
22 and 23 mounted in depending frame 24 as shown in 
FIG. 1. A very slight clearance is allowed between the 
end of the male embossing portion 15 and the flat sur 
face of the drive portion 20 of the end cap. 
Also mounted in a cantilever fashion from the frame 

is the mating female embossing roll 25. This roll is 
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keyed 26 on a shaft 27 which is mounted in bearings 28 
and 29 in the frame and the shaft extends through the 
frame. The embossing pattern on this roll is the same 
as the pattern on the embossing portion of the internal 
male portion with the exception that one roll carries 
protrusions (male) and the other carries the corre 
sponding depressions (female). 
As is more clearly seen in FIG. 3 the male embossing 

portion 15 of the roll 6 may have a flat section 30 on 
its circumference. The flat section will be in the posi 
tion as shown when the can or tubular item 3 to be 
embossed is placed on the driving end cap and internal 
male embossing portion and when the tubular item is 
removed from the end cap and internal male embossing 
portion. This flattened section allows for easier placing 
and removal of the item. Although it may be eliminated 
and only the male protuberances removed for clear 
ance to permit the tubular item to be placed in register 
embossing position without obstruction. 

It now becomes clear that should the male embossing 
portion of the roll 16 be the same diameter as the inside 
diameter of the item to be embossed it would be ex 
tremely difficult if not impossible to remove the item 
from the embossing portion. The depressions or protru 
sions placed in the item by embossing would hold the 
item to the embossing portion 15. My new method and 
apparatus clearly overcomes this difficulty. 
As previously mentioned the shafts carrying the rolls 

extend through the frame 10 and on this side of the 
frame the shafts carry the gear chain described herein 
after for the synchronized driving of the embossing ap 
paratus. 
As is shown in FIG. 1 a drive shaft 35 is mounted on 

bearings 36 and 37 mounted in the depending frame 24 
and in bearings 38 in the frame 10. Two gears 39 and 
40 are keyed to this drive shaft. These gears are of 
slightly different size in order to obtain the correct pe 
ripheral linear speed in the embossing operation. En 
gaging with the gear 39 is a gear 41 keyed to the shaft 
21 carrying the item driving portion; i.e., the rotary end 
cap. Engaging with the other gear 40 on the drive shaft 
is a slightly smaller gear 42 keyed to the shaft 11 carry 
ing the male embossing portion. This gear is slightly 
smaller than the gear 4 driving the item driving por 
tion 20 so that the male embossing portion 15 and the 
item driving portion 20 rotate at the same peripheral 
linear speed. Engaging with the embossing shaft gear 
42 is another gear 43 keyed to the shaft 27 carrying the 
upper female embossing roll and this gear 43 is sized so 
that it will drive the female embossing roll at the same 
peripheral speed as the lower male embossing portion. 

As may be seen in the Figures the center axis B about 
which the male embossing portion of the lower roll ro 
tates is just slightly offset from the center axis A about 
which the item driving portion rotates, 

In operation an open end tubular item 31 is picked 
up by either magnetic, vacuum or other means and in 
serted onto the carrying roll 16. The circular free rotat 
ing portion 18 and the item driving portion 20 contact 
the inner surface of the item and the item is held in this 
position by magnetic means, vacuum means or the like 
so that it is positively driven. On insertion the flat por 
tion 30 of the embossing portion of the lower roll is in 
the position as shown in FIG. 3. The item is rotated 
once, along with the embossing rolls 16 and 25 and em 
bossed. 
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4. 
The speed of the unit is synchronized with the speed 

of the preceding printing unit or similar processing 
unit. The drive shaft 35 is connected directly to the 
drive of a printing unit and synchronized therewith to 
obtain perfect register embossing. After the item has 
made one revolution and the flat section is back into 
position as is shown in FIG. 3 the item is ejected either 
with compressed air applied through the opening in 
shaft 21 or picked off with magnetic means or the like. 

Having now described and illustrated my invention in 
detail it will be recognized that this invention may be 
otherwise varied and practiced by those skilled in the 
art. 
What is claimed is: 
1. A method of embossing open end tubular items 

comprising; providing a first roll having an end portion 
of approximately the same diameter as the inside diam 
eter of the item to be embossed and an embossing por 
tion of smaller diameter than said end portion, placing 
the item to be embossed on said roll and rotating the 
embossing portion, end portion and item at the same 
peripheral linear speed against a second embossing roll. 

2. A method of embossing open end tubular items 
comprising, providing a first roll having an end portion 
of approximately the same diameter as the inside diam 
eter of the item to be embossed and an embossing por 
tion of smaller diameter than said end portion, placing 
the item to be embossed on said roll, contacting the 
outside surface of the item with a second embossing 
roll mated to said embossing portion of said first roll, 
rotating the embossing portion of said first roll, the 
item and the second mated embossing roll at the said 
peripheral linear speed and removing the embossed 
item from said first roll. 

3. Apparatus for embossing open end tubular items 
comprising; a pair of embossing rolls, one of said rolls 
having a portion having a smaller diameter than the re 
mainder of the roll, said smaller diameter portion car 
rying an embossing design and means for driving said 
smaller diameter portion and the remainder of the roll 
at the said peripheral linear speed. 

4. Apparatus for embossing open end tubular items 
comprising; a pair of embossing rolls, said rolls being 
supported at one end in cantilever fashion, one of said 
rolls having a drive portion disposed from said sup 
ported end, said drive portion having a diameter sub 
stantially the same as the inside diameter of the item to 
be embossed, said roll also having an embossing por 
tion adjacent said end portion, said embossing portion 
having a diameter smaller than the diameter of the item 
to be embossed, means for driving said embossing por 
tion in contact with substantially the entire surface of 
the item to be embossed, means for driving the drive 
portion of said roll at the said peripheral linear speed 
as said embossing portion, and means for driving the 
other of said embossing rolls at the same peripheral lin 
ear speed. 

5. Apparatus according to claim 4 wherein the em 
bossing portion of the roll has a flat section which is dis 
posed adjacent the other embossing roll both on the in 
sertion and the removal of the item to be embossed. 

6. Apparatus for embossing open end tubular items 
comprising; a pair of embossing rolls, one of said rolls 
having an embossing portion of a smaller diameter than 
the remainder of said roll, said smaller portion being 
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mounted on a hollow shaft mounted in a cantilever 
fashion, said roll having a larger portion substantially 
the same diameter as the inside diameter of the item to 
be embossed, said larger diameter portion being canti 
lever mounted on a shaft which extends through the 
hollow shaft on which said smaller portion is mounted, 
said shafts being offset with respect to each other so 
that the surface of both the smaller portion and the 
larger portion substantially continually contact the sur 
face of the other embossing roll or a plane extending 
therefrom during the entire revolution of both shafts, 
means for driving said hollow shaft and said embossing 
portion at a given peripheral linear speed, means for 
driving said larger diameter portion at said given pe 
ripheral linear speed and means for driving said coop 
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6 
erating embossing roll at the same peripheral linear 
speed. 

7. Apparatus according to claim 6 wherein the em 
bossing portion has a male design and the embossing 
roll has a mating female design. 

8. Apparatus according to claim 6 wherein the em 
bossing portion has a flat section extending along its 
length, said flat section being disposed towards the co 
operating embossing roll both during insertion and re 
moval of the item to be embossed. 

9. Apparatus according to claim 8 wherein the em 
bossing portion has a male design and the embossing 
roll has a mating female design. 
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