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APPLYING STRETCHED LABEi S TO CYLINDRICAL CONTAINERS 

This application is a continuation-in-part of U.S. Patent application Serial No. 08/495,982 

5 filed June 28, 1995 and entitled Applying Stretch labels. 

BACKGROUND OF THE IN\fENTION 

As described in my copending application Serial No. 08/495,982 referred to above, it is 

known to apply elastic labels to containers in th~ form of sleeves which are stretched to fit over 

the container, e.g. over the cylindrical body of the container, and are then allowed to relax and 

10 provide a tight fit onto the cylindrical part of the container. If there are indented or what are 

commonly known as "contoured" parts of the container, such as the shoulder of a container above 

its cylindrical body, the label applied in this manner will shrink onto such indented or contoured 

portion or portions. 

Herein below for convenience the term "label0 or "labels" and the term "container" or 

15 · "containers" will be used, but it is tO be understood that other segments of sheet material may be 

applied for example for decorative purposes and that other articles than containers may have labels 

or other segments of sheet-material applied to them. 

Such sleeve application requires forming sleeves, then removing them from the sleeve forming 

mechanism and stretching them and applying them to the container. This is an expensive procedure. 
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Whether the label is applied only to the cylindrical body of a container or whether it is applied 

also to contoured portions of the container, elastic, stretched label material is advantageous, for 

example, in the case of containers filled with carbonated beverages. If a container contains a 

carbonated beverage and it is opened and part of the contents are consumed and then the container 

is stoppered for further use at a later time, the internal pressure· of the carbonation is diminished 

or ceases altogether. If the label is, for example, a paper label or an unstretched non-elastic plastic 

label the diameter of the container will diminish and the label will be loose. It is therefore aii 
advantage to have a label which is elastic and which as originally applied to the container forms 

a tight fit with the container but which when the conlainer diminishes in diameter will nevertheless 

10 shrink so as to fit the container tightly. Even if the container is rigid and does not expand or contract: 

due to changes in internal pressure it is advantageous to use an elastic label which is applied in 

stretched condition to accommodate irregularities on the surface of the container. 

OBJECTS OF tHE INVENIION 

It is an object of the present invention to apply stretchable labels in stretched condition to 

15 containers without the need to preform the labels into sleeves. 

The above and other objects of the invention will be apparent from the ensuing description 

and the appended claims. 

SUMMARY OF THE INVENTION 

In accordance with the invention stretched elastic label material, e.g., stretchable polyethylene 

20 is supplied continuously to a cutting instrumentality such as that shown in U.S. Patent No. 4,181,555 

and each label, after it passes through the cutter and before it is cut into individual labels, is supplied 

to a rotating vacuum drum and its leading end is placed on the rotating vacuum drum, which grips 

the label by vacuum. Alternatively, but less desirably, precut labels are fed from a stack of the 

same to a vacuum drum, as for example in U.S. Patent No. 4,978,416, likewise being gripped 

25 . by the vacuum of the vacuum drum. In either case the peripheral speed of the drum exceeds the 

linear speed of the label. In the absence of a sufficiently high vacuum this would lead to slippage 

of the label on the drum. However, by using a sufficiently high vacuum this is avoided. Hence 

the label is held firmly on the drum by vacuum and by reason of the fact that the peripheral speed 
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of the drum is greater than that of the label fee.d through the cutting instrumentality, the label is 

stretched. Alternatively the leading end of the label may be clamped onto the vacuum drum, e.g., 

as described in Eder U.S. Patent 5,116,452. The combined use of a clamp and a vacuum strong 

enough to hold the label against slippage may also be employed. 

S The label thus held in stretched condition on the drum is then contacted, e.g., at the leading 

end and at the trailing end by a glue applicator which applies glue to the leading end and to the 

trailing end so that when the label is wrapped around the container it is adhered thereto. Also the 

use of a solvent applied to the label and absorbed by the label to form an adhesive in situ may be 

employed. Alternatively also heat sealing of the ends of the label together may be accomplished 

10 as for example in U.S. Patent No. 5,137,596. 

The problem of relaxation of the label from its stretched condition when it is released from 

the vacuum drum may be dealt with as folJows: 

The adhesive applied to the leading end of the label to adhere it to the container may be 

an adhesive which bonds very quickJy and strongly to the label and to the container, such that it 

15 prevents or minimizes relaxation of the label as it leaves the vacuum drum and bonds to the 

container. Examples of such adhesives are provided below. Alternatively, or in conjunction with 

the use of such an adhesive, the adhesive may be applied as a series of dots spaced lengthwise along 

the label or around the periphery of a container. Thus the first dot or array of dots of adhesive 

near the leading end of the label will be followed by a dot or array of dots spaced a short distance 

20 from the first dot or array, etc. Therefore the label will be held firmly on the container as each 

label comes off of the vacuum drum and it is prevented from relaxing or the relaxation of the label 

is not significant. 

Adhesive may be applied to the container rather than the label or it may be applied to both 

the container and the label. In U.S. Patent 3,834,963 adhesive application to the container is shown. 

25 The adhesive application to the container may be (as in U.S. Patent 3,834,963) applied to both 

the container and the label, and the pattern of adhesive applied to the container may vary. For 

example, a line of adhesive may be applied to the container for adhesion to the leading end of the 

label, or it may be applied both to the leading end and to the trailing ends of the label, or it may 

be applied to the entire circumference of the container as a succession of dots. 
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Hereinabove "dots" of adhesive have been refemd to, but adhesive may be applied as bands 

or strips to the container and/or to the label. 

The labeled container is then removed from the label applying equipment. 

Instead of employing a greater peripheral speed of the vacuum drum to stretch the label, 

5 the container may be caused to spin at a peripheral speed which is greater than that of the vacuum 

drum, theleby stretching die label. The peripheral speed of the container is the composite of the 

speed at which it is caused to spin, its diameter and the speed at which it travels after first making 

contact with the label. The difference in speed of the label while on the drum and this composite 

speed can be governed quite precisely by gears or by computer controlled motors as described below. 

10 To prevent the 1abe1 from slipping· on the container due to its greater peripheral speed, an adhesive 

which bonds strongly and quickly may be used. Alternatively (and/or in addition to such procedure), 

adhesive may be applied as a succession of dots so that the label is adhered to the container, not 

at one point but at several points. 

The label may also be stretched by both procedures, that is by operating the vacuum drum 

15 at a peripheral speed greater than the label feed and by also causing the container to spin more at 

a composite speed greater than the peripheral speed of the vacuum drum .. 

BRIEF DESCRIPJ]ON OF THE DRAWINGS 

The accompanying drawings, which are incorporated in and form a pan of this specification, 

illustrate embodiments of the invention and. together with the description, serve to explain the 

20 principles of the invention: 

25 

FIGURE I is a view of a container which can be labeled by the method and with the 

apparatus of the present invention. 

FIGURE 2 is a top plan view of a label applying machine suited for use in the present 

invention. 

FIGURE 3 is a section taken along line 3-3 of Figure 2. 

FIGURE 4 is a view of the container of Figure I with the label applied thereto. 

FIGURE 5 is a diagrammatic illustration of the method of the invention. 

FIGURE 6 shows another way of stretching the label. 
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DH'fAD .ED DESCRipTION OF THE PREFERRED EMBODIMENTS 

Referring now to Figure l, a container is shown at 10 which has a cylindrical body 11, at 

tap 12 and a sloping neck or shoulder 13 and a curvature 14 at the bottom. This comamer is labeled 

as described below. 

5 Referring now to Figure 2, which is taken from Figure 1 of U.S. Patent 4, 108, 709 but is 

simplified, continuous Jabel stock 20 from a roll of such stock and a label feed (not shown) passes 

through a cutter 21 which severs the label stock into individual labels 22. Before a label is severed 

from the label stock, its leading end is delivered to a vacuum drum 23 and, as it is transported by 

the drum to a container, it has adhesive applied by a glue applicator 24 to its leading end or to its 

10 trailing end, or to both its leading and trailing ends as described above, a glue pattern being applied 

as described above. The severed label with adhesive applied to it is delivered to a turret 25 which 

picks up containers 26 from an infe.ed star wheel 27. The turret picks up each container in its tum, 

spins it and transports it past the vacuum drum 23, where it contacts the leading end of a label on 

the vacuum drum. The vacuum is released at this point of contact so that the label is released and 

15 will adhere to and wrap around the container. 

As described above, the label is elastic and it is stretched by reason of the fact that the 

vacuum drum has a peripheral speed exceeding that of the label stock as it is fed to the vacuum 

drum and the label is prevented from slipping by reason of the vacuum exerted by the vacuum drum 

25 and/or by a clamping device as described above or by both such means. 

20 Referring now to Figure 3, which is taken from Figure 2 of U.S. Patent 4, 108, 709 but is 

simplified and omits parts and employs different reference numerals, the turret has a number of 

pairs of chucks 30 and 31 which clamp a container between them. As the turret continues to rotate 

the upper chuck 30 is caused to spin by a wheel 32 and shaft 33, the wheel 32 being spun by contact 

with a pad 34 which has a circular arc centered on the axis of the turret. The leading end of the 

25 label contacts the container which is spinning and which is also moving about the axis of the turret 

and vacuum is released so that the label is free to adhere to and move with the container. 

To prevent the stretched label from relaxing when it is released by the vacuum drum, adhesive 

on the label and/or the container acts to hold the label on the container in stretched condition. The 

label is therefore applied to the container in stretched condition. 
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Referring now to Figure 4, a labeled container is there shown. The label is applied tightly 

to the cylindrical body 11 of the container and is in stretched condition such that if the diameter 

of the container shrinks because of loss of carbonation, or by cooling or for any other reason the 

label will relax to accommodate the diminished diameter yet will remain tight on the container. 

S Also, if the container is deformed as by means of manual pressure or by impact with other oontainers 

or objects or for any other reason the label material overlying such deformation will accommodate 

itself to the deformation. This applies both to areas of diminished diameter and also to areas which 

extend above the general surface of the container, for ex.ample embossing decoration. 

Referring now to Figure 5. the label cutter 21, the vacuum drum 23, the glue applicator 

10 24, and a container 26 are shown diagrammatically. The double headed arrows indicate the 

stretching of the label between the label feed and the vacuum drum and between the vacuum drum 

and the container. 

Referring now to Figure 6, a roll 60 of label stock is shown, such roll being driven by a 

motor (not shown) to feed label material 20 in the direction indicated by the arrow. The label 

15 material is partially wrapped around a roller 61 which rotates at a peripheral speed greater than 

the peripheral speed of the roll 60. Vacuum may be applied to the surface of the roller 61 to prevent 

slippage of the label material. As a result, the label material is stretched between the roll 60 and 

the roll 61. The roll 60 may be driven to impart to the label material leaving it a constant peripheral 

speed as the roll diminishes in diameter. 

20 The moving parts of the machine described above, such as the label feed, the cutter, the 

25 

vacuum drum, the glue applicator, the turret, chucks and the roll 60 in Figure 6 may be operated 

by means of individual motors which are computer controlled, as for example in U.S. Patent 

5,380,381 or in Bright and Otruba U.S. Patent application Serial No. 08/122,857 filed September 

16, 1993. 

Among other advantages of applying elastic, stretched labels are the following: Elastic labels 

reduce breakage and fragmentation of containers. If a plastic container is filled with a carbonated 

beverage and is then sealed it will expand due to the pressure of the carbonation and wh~n it is 

emptied it will contract. In such a case the elastic label will expand and contract accordingly. 

An elastic label may be warmed before it is applied, thus allowing it to be stretched more easily. 

6 



W097/IS!OO PCT/US96/Ui734 

The drawings and veibai description above have been with tespe.ct to articles, each· having 

a body portion of uniform diameter, usually cylindrical. The invention is also applicable to articles 

such as, for example, a cylindrical bottle or other container having on its cylindrical surface 

projecting portions to serve as de.coration and which stand out from the cylindrical surface. The 

S elastic segments, for example, transparent stretchable label material, may be applied over such 

projecting portions and onto the cylindrical body of the bottle. For example, the article may have 

a decorative projection. By the method of the invention, a transparent elastic label may be wrapped 

around the container in stretched position so as to overlie but not conceal the projecting decoration. 

The applied label will shrink onto the surrounding cylindrical surface. Moreover, the container 

JO or other article which is wrapped with a stretched segment of elastic material need not be cylindrical; 

e.g. it may be elliptical or polygoual, e.g. rectangular, in cross section. 

It is also to be understood that the elastic label material may extend over contoured portions 

of a container such as the shoulder 13 and/or the curved bottom portion 14 shown in Figure 1. 

It will therefore be apparent that a new and useful machine and a new and useful method 

15 have been provided for applying segments of sheet material, e.g. labels, to container and other 

articles. 
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IN THE CLAIMS: 

1. A method of applying an eJastic segment of sheet material having a leading end and a trailing 

end unattached to the leading end to the surface of an article, said method comprising: 

(1) stretching the segment to elastically deform the label and increase the distance 

5 between the leading and trailing ends, 

10 

(2) applying said segment while so stretched to the article by adhering the leading end 

of the stretched segment to the article with a fast acting adhesive which substantially 

adheres the leading end of the stretched segment to the article while the stretched 

segment is in an elastically defonned condition, wrapping the stretched segment while 

still in stretched condition around said article and securing the trailing end of the 

stretched segment to said leading end or to the article, whereby said segment as 

applied to the article is in the elastically deformed condition. 

2. The method of Claim I wherein the anicJe i~ a container and the segment is a label. 

3. The method of Claim 1 or Claim 2 in which the segment is severed from a continuously 

15 moving length of sheet material which is deposited on the cylindrical surface of a continuously 

rotating vacuum drum and is rotated to a segment applying station at which each segment is release.d 

from the vacuum drum to a spinning article which wraps the segment about itself, the segment being 

in such stretched condition while being so applied to the spinning ~rticle. 

4. The improvement of Claim 3 in which each segment is stretched by at least one of the 

20 following means; 

25 5. 

(1) rotating the vacuum drum at a peripheral speed greater than the speed of the sheet 

material; 

(2) moving each article as a segment is applied to it at a surface speed greater than the 

peripheral speed of the vacuum drum. 

The improvement of Claim 4 wherein the anicJe is a container and the segment is a label. 
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6. The method of Claim 1 or Claim 2 wherein the article is a container for a carbonated 

beverage. 

7. An article having a body portion and a segment of sheet material wrapped around it and 

secured to it, said segment having a leading edge and a trailing edge, 

5 said segment being elastic and being in a stretched, elastically defonned condition on the 

article such that the length of said segment between said leading and trailing edges of said segment 

on said articJe is greater than the length between said leading and trailing edges of said segment 

in a relaxed condition, 

said leading edge and said trailing edge of said segment being detached from one another 

10 or se.cured together only by adhesive. 

8. The article of Claim 7 in which the article is a container and the segment is a label. 

9. The article of Claim 8 wherein the container has a cylindrical body and the label is wrapped 

around such body. 

10. The method of Claim 1 in which said step of applying said segment includes applying an 

15 adhesive only to the leading end and the trailing end of said segment, said adhesive being a fast 

acting adhesive such that said adhesi'le forms a bond before the stretched segment relaxes. 

J 1. The method of Claim 1 in which said step of applying said segment includes applying 

adhesive to the underside of the stretched segment in a plurality of locations. 

12. A method of applying a segment of a sheet of material to the exterior surface of an article, 

20 said segment having a leading edge and a trailing edge, said method comprising the steps of: 

releasably mounting a segment of ~id elastic material to a carrier body, 

stretching the segment to elastically deform said segment and increase the length between 

said leading edge and said trailing edge, 
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applying an adhesive to one of said article and said leading edge of the elastically deformed 

segment and mounting said leading edge to said article with said adhesive, said adhesive being a 

fast acting adhesive such that said leading edge is substantially secured to said article before said 

segment is relCased from said carrier body, 

producing relative movement of said carrier body and said article to wrap the elastically 

defonned segment around said article, successive portions of the elastically defonned segment being 

released from said carrier body as the elastically deformed segment is wrapped around said article, 

and 

applying an adhesive to one of said article and said trailing edge of the elastically deformed 

10 segment and mounting said trailing edge to one of said article and said segment with said adhesive, 

said adhesive being a fast acting adhesive such that said trailing edge is secured to said article before 

said trailing edge is released from said carrier body. 

13. The method of Claim 12 in which said releasably mounting step includes applying said 

segment to a vacuum drum. 

15 14. The method of CJaim 12 in which said stretching step includes supplying said segment to 

the exterior surface of said carrier body at a first speed and rotating said carrier body at a velocity 

such that the exterior surface moves at a second speed greater than said first speed to elastically 

deform said segment. 

15. The method of Claim 12 in which said stretching step includes moving each article as the 

20 elastically stretch segment is appJied to said article at a surface speed greater than the speed of said 

carrier body. 

16. The method of Claim 12 in which said stretching step includes retaining said segment in 

the elastically deformed condition by holding the elastically deformed segment against said carrier 
. . 

body by at least one of a vacuum and a clamping mechanism. 
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17. The method of Claim 12 in which said step of applyllig ~d segment includes applying 

adhesive to one of said article and segment in a plurality of circumferentially spaced locations. 

18. The method of Claim 12 wherein the article is a container and the segment is a label. 
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