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(57) ABSTRACT 

A labeling apparatus is configured for applying a label onto 
a moving object. The apparatus includes a label delivery 
mechanism having a fixed reference point and configured to 
hold the label in a fixed position relative to the fixed 
reference point. The label delivery mechanism is operable to 
deliver the label onto the object. A first adhesive applicator 
includes a first adhesive discharge and is positioned and 
arranged to dispense adhesive onto a first portion of the 
label. A second adhesive applicator includes a second adhe 
sive discharge and is positioned and arranged to dispense 
adhesive onto a second portion of the label during contact 
with the label. The first adhesive discharge and the second 
adhesive discharge are maintained at respective fixed posi 
tions relative to the fixed reference point. 

  



Patent Application Publication Jan. 17, 2008 Sheet 1 of 9 US 2008/0014344 A1 

  



Patent Application Publication Jan. 17, 2008 Sheet 2 of 9 US 2008/0014344 A1 

  



Patent Application Publication Jan. 17, 2008 Sheet 3 of 9 US 2008/0014344 A1 

  



Patent Application Publication Jan. 17, 2008 Sheet 4 of 9 US 2008/0014344 A1 
  



Patent Application Publication Jan. 17, 2008 Sheet 5 of 9 US 2008/0014344 A1 
  



Patent Application Publication Jan. 17, 2008 Sheet 6 of 9 US 2008/0014344 A1 

  



US 2008/0014344 A1 Patent Application Publication Jan. 17, 2008 Sheet 7 of 9 

  



Patent Application Publication Jan. 17, 2008 Sheet 8 of 9 US 2008/0014344 A1 

  



Patent Application Publication Jan. 17, 2008 Sheet 9 of 9 US 2008/0014344 A1 

f50- f: 
  



US 2008/0014344 A1 

APPARATUS AND RELATED METHODS TO 
APPLY ADHESIVE DURING LABELING 

OPERATIONS 

CROSS-REFERENCE 

0001. This application is a continuation-in-part of appli 
cation Ser. No. 1 1/426,074, filed Jun. 23, 2006, now pend 
ing, which claims the benefit of U.S. Provisional Patent 
Application Ser. Nos. 60/696,483 and 60/739,052, respec 
tively filed on Jul. 1, 2005 and Nov. 22, 2005, now expired, 
the disclosures of which are hereby incorporated by refer 
ence herein in their entirety. 

TECHNICAL FILED 

0002 The present invention generally relates to the appli 
cation of adhesive onto objects and, more particularly, to the 
application of adhesive onto labels in a packaging operation. 

BACKGROUND 

0003 Labels may be made in various sizes and shapes, 
and may further fall into one of several types. One type of 
label, for example, is the wrap-around label, in which a 
leading edge of the label is initially secured with adhesive to 
a three dimensional object, such as a container or other 
product or product packaging of any shape. The label is then 
wrapped around the object so that the trailing edge of the 
label overlaps and is adhesively secured to the label itself. 
Another type of label is one in which both the leading and 
trailing edges of the label are affixed directly to the object. 
0004 The securement of labels to bottles or other con 
tainers, for example, must be of such a quality that the labels 
can withstand the various conditions that may be later 
experienced by the containers or bottles during shipping, 
storage, and use thereof Subsequent to the product packaging 
or filling operation. For example, with bottles of carbonated 
beverages, the labels must withstand expansion of the 
bottles due to the carbonation of the beverage and, for 
example, additional expansion and contraction during ship 
ping and storage operations in which the temperatures of the 
product may vary. Moreover, the labels must also be aes 
thetically pleasing. For example, it may be desired that the 
exposed edge of a label should not readily flap, become 
detached from the product, have exposed adhesive, or have 
large amounts of adhesive forming lumps underneath the 
label. 

0005. In conventional processes, adhesive is applied to 
labels using a wheel coater. Wheel coaters use an open 
reservoir for holding the adhesive. A rotating wheel receives 
a coating of adhesive on its outer circumference that in turn 
transfers adhesive onto the label by rolling contact with the 
label. A container, Such as a bottle, can, or other type of 
object moves along a conveyor and a paper or plastic label 
is secured to the outer surface of the container or object 
during a production operation. A drawback of wheel applied 
adhesive is that the open reservoir is Susceptible to contami 
nation, which may affect the quality of applied labels. 
0006 Other known processes involve the application of 
adhesive via one or more non-contact adhesive dispensers 
directing adhesive to the back surface of labels, which are 
mounted on the circumferential Surface of a rotating drum. 
In processes of this type, the back surfaces of the labels 
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typically face outwardly and toward the non-contact adhe 
sive dispenser. Conventional non-contact adhesive dispens 
ers, however, may cause adhesive to string, thereby affecting 
the quality of the resulting adhesive pattern on the label or 
the production process. 
0007. Other processes involve the application of adhesive 
via slot coaters. Slot coaters may be desirable to reduce or 
eliminate the Stringing observed with conventional non 
contact adhesive dispensers. In processes where a slot coater 
is used, it may be necessary to repeatedly retract the slot 
coater away from the rotating drum or, conversely, retract 
the rotating drum away from slot coater, especially during 
periods of the process when adhesive is not being applied to 
the label. Such retraction may be done, for example, to 
prevent the transfer of heat from the slot coater to portions 
of the label onto which adhesive is not applied. This 
retraction may require complex mechanical components and 
associated controls which may increase maintenance and/or 
production costs. 
0008. There is a need for apparatus and methods of 
applying adhesive to labels in which the adhesive is applied 
with a slot coater or the like, but without complex mechani 
cal components and controls to move the slot coater or 
rotating drum. 

SUMMARY OF THE INVENTION 

0009. In one embodiment, a labeling apparatus is con 
figured for applying a label onto a moving object. The 
apparatus includes a label delivery mechanism having a 
fixed reference point and configured to hold the label in a 
fixed position relative to the fixed reference point. The label 
delivery mechanism is operable to deliver the label onto the 
object. A first adhesive applicator includes a first adhesive 
discharge and is positioned and arranged to dispense adhe 
sive onto a first portion of the label. 
0010) A second adhesive applicator includes a second 
adhesive discharge and is positioned and arranged to dis 
pense adhesive onto a second portion of the label during 
contact with the label. The first adhesive discharge and the 
second adhesive discharge are maintained at respective fixed 
positions relative to the fixed reference point. 
0011. The apparatus may include a vacuum drum, with 
the fixed reference point being a center of rotation of the 
vacuum drum. A first Surface on the vacuum drum defines a 
first radius relative to the center of rotation and is configured 
to support the first portion of the label. A second surface on 
the vacuum drum defines a second radius relative to the 
center of rotation that is different from the first radius. The 
second Surface is configured to Support the second portion of 
the label which may, for example, be a trailing edge portion. 
0012. The first surface is configured to space the first 
portion of the label from the second adhesive applicator. In 
a specific embodiment, the second radius is greater than the 
first radius. The second Surface may be configured to engage 
the trailing edge portion of the label against the second 
adhesive applicator. The second Surface may be configured 
to deflect toward the center of rotation when the trailing edge 
portion of the label engages the second adhesive applicator. 
Moreover, a biasing member may urge the second adhesive 
applicator toward the second Surface. 
0013 The apparatus may include a transition surface 
adjacent the second Surface and configured to Support a third 
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portion of the label positioned between the first and second 
portions, with the transition Surface being continuous with 
the second Surface. 

0014. In another embodiment, a labeling apparatus is 
configured for applying a label onto a moving object, with 
the label having a leading edge portion and a trailing edge 
portion. The apparatus includes a vacuum drum configured 
to hold the label and operable to deliver the label onto the 
object. The vacuum drum includes a center of rotation as 
well as first and second Surfaces respectively having first and 
second different radii from the center of rotation and respec 
tively supporting the leading and trailing edge portions of 
the label. 

0015. A first adhesive applicator is positioned and 
arranged to dispense adhesive onto the leading edge portion 
of the label without contacting the label. A second adhesive 
applicator is positioned and arranged to dispense adhesive 
onto the trailing edge portion of the label during contact with 
the label. The first surface is configured to space the leading 
edge portion of the label from the second adhesive applica 
tor and the second Surface is configured to engage the 
trailing edge portion of the label against the second adhesive 
applicator. 

0016. In specific embodiments, the second adhesive 
applicator is a slot gun. The second Surface may be config 
ured to deflect toward the center of rotation when the trailing 
edge portion of the label engages the second adhesive 
applicator. A biasing member may urge the second adhesive 
applicator toward the second Surface. A transition Surface 
may be adjacent and continuous with the second Surface and 
be configured to support a third portion of the label posi 
tioned between the leading and trailing edge portions. 

0017. In another embodiment, a labeling apparatus is 
configured for applying a label onto a moving object. The 
apparatus includes a label delivery mechanism having a 
fixed reference point and configured to hold the label in a 
fixed position relative to the fixed reference point. The label 
delivery mechanism is operable to deliver the label onto the 
object. An adhesive applicator is positioned and arranged to 
dispense adhesive onto a portion of the label during contact 
with the label. The adhesive applicator is maintained at a 
fixed position relative to the fixed reference point. In a 
specific embodiment, the labeling apparatus includes a 
vacuum drum, Such that the fixed reference point is a center 
of rotation of the vacuum drum. 

0018. In another embodiment, a labeling apparatus is 
configured for applying a label onto a moving object. A label 
delivery mechanism is configured to hold a plurality of the 
labels that define a continuous web and is operable to deliver 
the labels onto the object. A cutting mechanism is opera 
tively connected to the label delivery mechanism and is 
configured to cut the web into the individual labels. At least 
one adhesive applicator is positioned and arranged to dis 
charge adhesive onto the web at a point upstream of the 
cutting mechanism. The cutting mechanism may be config 
ured to support the web without contacting the adhesive on 
the labels. 

0019. In another embodiment, a method of applying an 
adhesive pattern onto a label includes Supporting a first 
portion of the label at a first distance from a fixed point of 
reference. A second portion of the label is supported at a 
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second distance from the fixed point of reference and which 
is different from the first distance. The label is moved past 
a first adhesive applicator Such that the first and second 
portions do not contact the first adhesive applicator. Adhe 
sive is applied onto the first portion with the first adhesive 
applicator. 

0020. The label is moved past a second adhesive appli 
cator such that the first portion does not contact the first 
adhesive applicator and the second portion contacts the 
second adhesive applicator. Adhesive is applied onto the 
second portion with the second adhesive applicator. The 
method may include rotating the first and second portions 
about a common center of rotation. Supporting the first 
portion of the label may include Supporting a leading edge 
portion of the label while supporting the second portion of 
the label may include Supporting a trailing edge portion of 
the label. The method may include simultaneously applying 
adhesive to the first and second portions. 
0021 Various additional advantages, objectives and fea 
tures of the invention will become apparent to those of 
ordinary skill upon review of the following detailed descrip 
tion of the illustrative embodiments taken in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 FIG. 1 is a plan view of a back surface of a label, 
illustrating an adhesive pattern; 

0023 FIG. 2 is another plan view of a back surface of a 
label, illustrating another adhesive pattern; 
0024 FIG. 3 is another plan view of a back surface of a 
label, illustrating another adhesive pattern; 
0025 FIG. 4 is another plan view of a back surface of a 
label, illustrating yet another adhesive pattern; 
0026 FIG. 5 is a fragmented plan view of a wrap-around 
label; 
0027 FIG. 6 is a top view of an exemplary embodiment 
of a roll-fed labeling apparatus; 
0028 FIG. 7 is a plan view of a wrap-around label being 
dispensed from a roll; 
0029 FIG. 8 is a top view of another exemplary roll-fed 
labeling apparatus; 

0030 FIG. 9 is a detail view of the encircled portion of 
the roll-fed labeling apparatus of FIG. 8 supporting an 
exemplary label; 
0031 FIG. 10 is an enlarged top view of a trailing edge 
pad and a contact adhesive applicator of the labeling appa 
ratus of FIG. 8: 
0032 FIG. 11 is a perspective view of the trailing edge 
pad of FIG. 10; 
0033 FIG. 12 is an enlarged top view similar to FIG. 10, 
showing the contact adhesive applicator proximate a leading 
edge pad of the labeling apparatus of FIG. 8. 
0034 FIG. 13 is a top view of another exemplary roll-fed 
labeling apparatus; 

0035 FIG. 14 is a partial view of a cutting wheel and web 
of labels of the apparatus of FIG. 13; 
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0036 FIG. 15 is a top view of a cutting wheel of the 
apparatus of FIG. 13; 

0037 FIG. 16 is a view similar to that of FIG. 14, 
depicting an alternative embodiment of a cutting wheel and 
adhesive pattern on the web of labels; and 
0038 FIG. 17 is a top view of the cutting wheel of FIG. 
16. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

0039 FIGS. 1-4 illustrate various examples of adhesive 
patterns that may be applied to a leading edge portion 8 of 
a label 10 with apparatus to be further described below. The 
labels 10 are described in connection with methods and 
apparatus for application to containers, however, it will be 
appreciated that the labels may be applied to any desired 
object. Adhesive is applied onto labels 10 according to the 
specific application. For example, as shown in FIG. 1, 
adhesive applied to a label 10 may be such that the resulting 
pattern is spaced a distance “d from a leading edge 12 
thereof. The distance “d may be chosen, for example, so as 
to preclude the adhesive from Squeezing out from beneath 
the label 10 and being exposed when the label 10 is applied 
to a container. 

0040 Additionally, adhesive may be applied within an 
overall adhesive pattern area 14 that approximates a lateral 
edge region 16 of the label 10. Thus, for labels having a 
rectangular appearance, the pattern area 14 may also be a 
rectangle having a length “L” and a width “W'. The adhe 
sive may be applied to provide continuous coverage over the 
area 14 as shown in FIG. 1. The area 14 is defined by the 
outer boundaries of each applied adhesive pattern along the 
length “L” and width “W of the pattern area 14. 

0041 Various adhesive patterns may be applied to the 
leading edge portion 8, including beads, dots, filaments, or 
combinations thereof, or any other adhesive pattern. In one 
aspect, the adhesive in this region of label 10 may be fairly 
evenly distributed to eliminate peaks or valleys that may, for 
example, be readily visible to or readily felt by the consumer 
after the label 10 has been applied to a container. 

0042. With reference to FIGS. 2-3, in one embodiment, 
beads of spaced apart adhesive 18 are dispensed onto the 
leading edge portion 8 of label 10. The beads 18 may remain 
as beads prior to attachment to the container, or, as shown in 
FIG. 2, they may coalesce with one another before or after 
application to the container to produce a general coating of 
adhesive 20 in the form of an elongate strip as shown in FIG. 
3. 

0043. In another embodiment, and as shown in FIG. 4. 
several continuous filaments 22 of adhesive are dispensed 
onto the leading edge portion 8 of label 10 within the area 
14. The swirl of adhesive may be sized, for example, such 
that the adhesive is able to readily adhere the corners of the 
label. To this end, Swirls of relatively small diameter may be 
chosen to ensure adhesive coverage of corner regions 24 of 
the label 10 to thereby prevent or minimize the occurrence 
of peeling edges or dog-ear corners. For example, and 
without limitation, a width “w” of a swirl or other pattern 
may be chosen to be less than about 10 mm or, more 
particularly, within a range of about 5 mm to about 10 mm. 
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0044) With reference to FIG. 5, a wrap-around label 26 
includes, respectively, leading and trailing edge portions 
26a, 26b having respective adhesive patterns that may be 
similar to or different from one another. In this exemplary 
embodiment, the wrap-around label 26 has a solid pattern 28 
spaced from the leading edge 30. Similarly, the label 26 
includes a pattern defined by three solid stripes 32 spaced 
from a trailing edge 34 of the label 10. Alternatively, and as 
noted above, the leading edge portion 26a may include any 
pattern of any form Such as those described above in regard 
to FIGS. 1-4 or any other suitably chosen pattern. Similarly, 
the trailing edge portion 26b may include a pattern defined 
by a single stripe similar, for example, to the pattern 28 of 
FIG.S. 

0045. Other patterns of adhesive beads or filaments that 
may be used, include, but are not limited to: Straight lines, 
sinusoidal patterns, omega-shaped patterns, or saw tooth 
patterns. When these or the above patterns are used, the 
amount of adhesive applied may be suitably chosen so as to 
prevent “read through” (i.e., the adhesive is not readily 
apparent from the outside of the label). Other adhesive 
patterns and related components of labeling apparatus are 
described in further detail in U.S. patent application Ser. No. 
1 1/426,074, assigned to the assignee of the present inven 
tion, and the disclosure of which is incorporated by refer 
ence herein in its entirety. 
0046 FIG. 6 shows an exemplary labeling apparatus that 
may be used to create the trailing edge portion adhesive 
patterns discussed above. Labeling apparatus 38 includes a 
label delivery mechanism 40 and one or more contact 
dispensing guns 42. The label delivery mechanism 40 is 
configured to hold several labels 44 and is operable to 
deliver individual labels 44 to a conveyor, Such as a carousel 
50 having bottles or containers 52 positioned thereon. In the 
embodiment shown in FIG. 6, the dispensing gun 42 is used 
to apply adhesive to the labels 44 as they are held on a 
vacuum wheel or drum 46 of the label delivery mechanism 
40, which rotates about a center 47. The dispensing gun 42 
includes an adhesive discharge 43 that is kept at a fixed 
distance from the center 47 as dispensing gun 42 applies 
adhesive to the labels 44. 

0047. In the exemplary embodiment of FIG. 6, the dis 
pensing gun 42 intermittently applies adhesive to a trailing 
edge portion 44b of each label 44. More specifically, the 
dispensing gun 42 is cycled on and off to apply an adhesive 
pattern to the trailing edge portion 44b of one label and then 
immediately cycled on and off again to apply an adhesive 
pattern to the trailing edge portion 44b of the immediately 
adjacent label 44 located upstream on the vacuum drum 46. 

0048. The labels 44 may be carried on a continuous web 
over the vacuum drum 46. Alternatively, the labels 44 may 
be cut from a roll 48 while on the vacuum drum 46, or prior 
to being transferred onto the vacuum drum 46, thereby 
producing seams 44c between adjacent labels. Alternatively 
also, the labels 44 may be carried on a continuous web 
having pre-formed perforations defining the seams 44c. The 
cycle time of the dispensing gun 42 may be Suitably chosen 
for the specific application. The intermittent operation of the 
dispensing gun 42 therefore enables high production line 
speeds (i.e., travel of labels 44 around drum 46) while 
avoiding application of adhesive over the seam 44c between 
adjacent labels 44 or over the line that will subsequently 
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become the seam 44c. For example, labels may be applied 
to containers 52 at a rate greater than about 800 labels per 
minute, or at a rate greater than about 1000 labels per 
minute. 

0049. To accommodate such speeds, the vacuum drum 
diameter may range, for example, from about 300 mm to 
about 1 m. The positions of the adhesive gun(s), along with 
other variables, may lead to gun on/off cycle times in the 
range of, for example, about 2 ms to about 10 ms or more. 
0050. Application of adhesive to a label 44 may be such 
that it is applied adjacent the cut joint or seam 44c., on either 
or both sides of the cut joint 44c. Moreover, the application 
of adhesive may be such that adhesive is not applied over the 
cut joint 44c itself. That is, the adhesive may be applied to 
an area that is spaced from the leading or trailing edge 
defined by the seam 44c by a distance “d’ (FIG. 1). As noted 
above, the distance may be chosen, for example, so as to 
preclude the adhesive from Squeezing out from beneath the 
label 44 and being exposed when the label 44 is applied to 
the container 52. This may help prevent or minimize con 
tamination that arises if and when adhesive contacts any 
cutters or razors (not shown) that may be integrated on the 
vacuum drum 46. 

0051. In a subsequent step of the process depicted in FIG. 
6, after the dispensing gun 42 applies adhesive, the labels are 
applied to the bottles or containers 52 positioned on the 
rotating carousel 50. The carousel 50 is positioned relative 
to the vacuum drum 46 such that the bottles 52 come into 
contact with the labels 44 after adhesive is applied. To 
facilitate applying the labels 44, the bottles 52 may be 
rotated in a direction opposite that of the vacuum drum 46. 
It will be appreciated that other types of conveying devices 
may be used instead of a carousel, Such as, and without 
limitation, various in-line conveyors. 
0.052 With reference to FIG. 7, in roll-fed labeling opera 
tions (such as the one shown in FIG. 6), adhesive 54 may be 
applied to a trailing edge 56 of a label 58 before or after the 
label is cut from a roll 60. The cut line is generally shown 
by reference numeral 62. Adhesive 64 may also be applied 
to a leading edge 66 of the next adjacent label 68. The 
dispensing of the adhesive 54 and 64 on either side of the cut 
line 62 may occur before the first label 58 is cut from the roll 
60 or it may take place after the cutting operation. The 
adhesive 54 and 64 may be dispensed from a single dis 
pensing gun 42 or may, alternatively, be dispensed from at 
least two different dispensing guns, as explained in further 
detail below with respect to the embodiment of FIGS. 8-10. 
0053 With reference to FIGS. 8-10, a labeling apparatus 
70 includes two adhesive applicators 42a, 42b mounted 
adjacent the vacuum drum 46 for applying adhesive patterns 
to leading and trailing edge portions 44a, 44b of labels 44 
dispensed from roll 60. The relative location of the two 
applicators 42a, 42b, in this regard, may be such that 
adhesive is simultaneously applied to the leading and trail 
ing edge portions 44a, 44b. The leading edge portion 44a of 
each label 44 receives an adhesive pattern from a non 
contact adhesive applicator gun 42a, while the trailing edge 
portion 44b of each label 44 receives adhesive from a 
contact adhesive applicator in the form of a slot gun 42b, 
which may be, for example and without limitation, a non 
circulating type slot gun. The adhesive applicators 42a, 42b 
respectively include adhesive discharges 43a, 43b that are 
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kept at a fixed position relative to center 47 during appli 
cation of adhesive onto labels 44. 

0054. In one aspect of this exemplary embodiment, slot 
gun 42b makes contact with the trailing edge portion 44b of 
the label 44, but does not make contact with other portions 
of the label 44, such as the leading edge portion 44a. While 
this feature and the details thereof are discussed herein in 
connection with the exemplary labeling apparatus 70, those 
of ordinary skill in the art will readily appreciate that this 
feature is applicable to the exemplary labeling apparatus 38 
of FIG. 6, which includes a contact-type dispensing gun 42 
similar to the slot gun 42b of the exemplary labeling 
apparatus 70 of FIG. 8. 

0.055 With continued reference to FIG. 8, it may be 
desirable to avoid contact of the slot gun 42b with portions 
of the label 44 other than the trailing edge portion 44b. This 
may be desirable to minimize unnecessary contact of the slot 
gun 42b with portions of the label 44 that do not receive 
adhesive, thereby minimizing the likelihood of damage to 
those portions of the label 44. This may be particularly 
desirable when the labels 44 are made of materials espe 
cially susceptible to relatively high temperatures and, more 
particularly, to the relatively high operating temperatures of 
adhesive applicators that apply hot-melt adhesives. 

0056 To this end, vacuum drum 46 includes a label 
Support structure configured to Support the labels 44. Such 
that contact is permitted between the slot gun 42b and the 
trailing edge portion 44b of each label 44 while spacing slot 
gun 42b from other portions of the labels 44. 
0057 With particular reference to FIG. 9, the label sup 
port structure is defined by leading and trailing edge pads 72, 
74 that respectively support the leading and trailing edge 
portions 44a, 44b of the label 44. The trailing edge pad 74 
includes a contact Surface 74a positioned at a radius R2 from 
the center of rotation 47 of the vacuum drum 46. In contrast, 
the leading edge pad 72 includes a contact surface 72a 
positioned at a radius R1 that is smaller than radius R2. In 
one aspect of this embodiment, the leading and trailing edge 
pads 72, 74 are spaced in the circumferential direction i.e., 
along the direction of rotation of vacuum drum 46, indicated 
by arrow 77, thereby providing two discrete supporting 
surfaces 72a, 74a for label 44. 

0.058 With reference to FIGS. 8-10, the contact surface 
74a is configured to enable contact of the trailing edge 
portion 44b with slot gun 42b during rotational movement of 
the vacuum drum 46. More particularly, this contact is made 
during rotational movement of the label 44 in the direction 
indicated by arrows 77. In one aspect of this embodiment, 
the radial position (in relation to the center 47) of the slot 
gun 42b is fixed. Moreover, the radial position is configured 
to cause contact between the slot gun 42b and the trailing 
edge portion 44b of label 44 at an intersection point 79 along 
the direction of rotation of vacuum drum 46. Moreover, the 
pad 74 may be formed from materials that permit deflection 
of the pad 74 toward the center 47, such as in reaction to 
contact with the slot gun 42b. In this regard, the trailing edge 
pad 74 may be formed, for example and without limitation, 
of rubber or combinations of flexible materials reinforced 
with stainless steel, aluminum or polyamide plastic. 
0059. In another aspect of this embodiment, the slot gun 
42b may include a biasing member in the form of a spring 
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80 (FIG.8) that urges the slot gun 42b toward the trailing 
edge pad 74. More particularly, the spring 80 is configured 
to react to a force applied against the slot gun 42b by the 
contact surface 74a when the slot gun 42b and contact 
surface 74a come in contact. More specifically, the spring 80 
reacts to cause a nozzle 86 of the slot gun 42b to exert a 
normal force against the label 44 in a radial direction, 
thereby ensuring contact between the slot gun 42b and the 
label 44. 

0060. While slot gun 42b is depicted including a biasing 
member in the form of a spring 80, it is contemplated that 
other types of biasing members or no biasing members may 
be alternatively utilized. For example, and without limita 
tion, the biasing member may take the form of structures 
formed from resilient materials. Similarly, while this exem 
plary embodiment depicts the biasing member being part of 
the slot gun 42b, those of ordinary skill in the art will 
appreciate that the biasing member may be alternatively 
positioned in other parts of the apparatus 70. For example, 
and without limitation, a biasing member may be positioned 
on a structure adjacent the slot gun 42b and in operatively 
coupled to the slot gun 42b. 

0061. With continued reference to FIGS. 8-10, contact 
between the slotgun 42b and label 44 and, more specifically, 
between nozzle 86 and trailing edge portion 44b, permits 
coating of the trailing edge portion 44b with adhesive 
exiting nozzle 86 through discharge 43b, thereby enabling 
application of the desired adhesive pattern onto trailing edge 
portion 44b. As discussed above, the discharge 43b may be 
configured to apply a continuous, Solid pattern, Such as the 
exemplary pattern 28 of FIG. 5, across the width of the label 
44 or, alternatively, more than one discrete pattern across the 
width of the label 44 (e.g., similar to patterns 32 of FIG. 5). 
Similarly, the slot gun 42b may be configured to apply a 
discrete pattern in the direction of travel i.e., the direction or 
rotation of the label 44. 

0062). With reference to FIGS. 9-12, the trailing edge pad 
74 may include a width “S” (FIG. 11) suitably chosen to 
support labels of different widths. As describe herein, the 
width “S” is measured in a direction orthogonal to the 
direction of rotation of the vacuum drum 46. For example, 
and without limitation, the width “S” can range up to about 
250 mm for some applications, or be greater than about 250 
mm for other applications. In another aspect, the trailing 
edge pad 74 includes a transition surface 90 providing a 
ramp for gradual contact of label 44 with slot gun 42b as 
label 44 and trailing edge pad 74 move toward slot gun 42b, 
generally in the direction of arrow 77. The transition surface 
90 may be integral with other portions of the trailing edge 
pad 74 and integral with contact surface 74a thereof to 
thereby provide a continuous Supporting Surface for label 
44. In this exemplary embodiment, the transition surface 90 
supports a portion of the label 44 between the leading and 
trailing edge portions 44a, 44b. 

0063. With particular reference to FIG. 11, the trailing 
edge pad 74 is mounted on a mounting block 94. Mounting 
block 94 may be made from metal or other materials. 
Mounting block 94 includes one or more jacking assemblies 
96 that permit tilting or adjustment of the trailing edge pad 
74 and, more particularly, adjustment of the radial position 
of the contact surface 74a. In this exemplary embodiment, 
two jacking assemblies 96 are provided, each comprising a 
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bolt and nut assembly. While jacking assemblies 96 in the 
form of nut and bolt assemblies are shown, it will be 
appreciated that various other methods and mechanisms 
Suitable for adjustment of trailing edge pad 74a may be used. 

0064. As noted above, the label support structure 
includes a leading edge pad 72 that is circumferentially 
spaced from trailing edge pad 74. Leading edge pad 72 
includes a contact surface 72a that Supports the leading edge 
portion 44a of the label 44. The contact surface 72a is 
positioned to space, in the radial direction, the leading edge 
portion 44a of the label 44 from the slot gun 42b. More 
particularly, and as noted above, the contact Surface 72a is 
positioned at a radius R1 that is smaller than the radius R2 
defined by contact surface 74a. 
0065. In this regard, radii R1 and R2 respectively define 
circumferential trajectories or paths 81, 83 (FIG. 9) partially 
followed by label 44. More particularly, the support struc 
ture is configured to enable travel of the trailing edge portion 
44b along path 83 and travel of the leading edge portion 44a 
along path 81. 

0066. The radius R1 defines a position of the contact 
surface 72a that is configured to prevent contact of the 
leading edge portion 44a with the slotgun 42b as the leading 
edge portion 44a moves past a projected point of contact 
79a, along path 83, with nozzle 86. In one aspect of this 
embodiment, the radius R1 may be selected such that the 
non-contact adhesive applicator 42a can apply an adhesive 
pattern onto the leading edge portion 44a of the label 44. 
More specifically, the radius R1 may be chosen such that a 
distance between the leading edge portion 44a and an output 
98 of the non-contact adhesive applicator permits applica 
tion of the adhesive onto portion 44a. 
0067. While the embodiment of FIG. 8 depicts a labeling 
apparatus 70 including two applicators 42a, 42b for respec 
tively applying adhesive patterns to the leading and trailing 
edge portions 44a, 44b, it is contemplated that, a labeling 
apparatus may alternatively include no non-contact adhesive 
applicators 42a at all. For example, a labeling apparatus may 
be such that it includes only a slot gun 42b applying 
adhesive to the trailing edge portion 44b. Likewise, a 
labeling apparatus may be such that includes a slot gun 42b 
applying adhesive to portions other than the trailing edge 
portion 44b. In such alternate embodiments, the label Sup 
port structure may include pads Suitably chosen to cause 
contact between the nozzle 86 of the slot gun 42b and the 
portions of label 44 where adhesive is applied, while sepa 
rating the label from the nozzle 86 at other portions of the 
label 44. 

0068. Similarly, while the embodiments herein described 
are illustrated having at least one adhesive applicator or 
dispensing gun 42 positioned adjacent the carousel 50, it is 
contemplated that the at least one applicator may be posi 
tioned within an interior of the carousel 50. In such an 
alternative embodiment, the label support structure may be 
Such that the radius R1 of the leading edge pad is greater 
than the radius R2 of the trailing edge pad (in relation to the 
embodiments of FIGS. 6 and 8). In such an embodiment, the 
deflection of the trailing edge pad may be such that it follows 
a radially outward direction. 
0069. In another aspect, while the embodiments herein 
described are illustrated having one dispensing gun applying 
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adhesive to one label at any given time, it is contemplated 
that a dispensing gun may apply adhesive to more than one 
label at any given time. For example, a contact adhesive 
applicator may have a width capable of applying adhesive to 
two or more labels adjacent to one another and vertically 
arranged (in a direction into the plane of FIG. 8) on vacuum 
drum 46. Similarly, a labeling apparatus may include one or 
more slot guns positioned adjacent to one another and 
vertically arranged. In this regard, any additional labels 
and/or slot guns positioned below (with respect to the 
vertical orientation described above) the label 44 and/or slot 
gun 42b may or may not be aligned respectively with the 
label 44 and/or slot gun 42b. 

0070). With reference to FIGS. 13-15, another embodi 
ment of a labeling apparatus 110 includes a label delivery 
mechanism 112, a vacuum wheel 114 that receives labels 
116 from the label delivery mechanism 112, and at least one 
adhesive applicator or dispensing gun 118 dispensing adhe 
sive onto the labels 116. The labeling apparatus 110 feeds 
labels 116 onto objects 113 held in a carousel 115. In this 
exemplary embodiment, the labels 116 are in the form of a 
continuous web fed from a roll 119 and supported by the 
label delivery mechanism 112 via one or more rollers 120. 

0.071) Adhesive is dispensed onto the labels 116 from at 
least one dispensing gun 118 which may be a contact or 
non-contact type gun. For example, the dispensing gun 118 
may take the form of a slot gun similar to the slot gun 42b 
discussed above with respect to FIGS. 8-10, or may be any 
other suitably chosen contact or non-contact type of adhe 
sive applicator. In this exemplary embodiment, the dispens 
ing gun 118 is in the form of a contact type applicator 
positioned proximate an unsupported web span 122 between 
two of the rollers 120. Alternatively, dispensing gun 118 
may be placed using one of the rollers 120 as a backing roll 
and not necessarily in an unsupported web span. 

0072. With particular reference to FIGS. 13-14, the dis 
pensing gun 118 is further positioned Such that adhesive is 
applied onto a face or side of the label 116 that does not 
contact any of the rollers 120 at any point downstream of the 
point of application of adhesive onto the label 116. This may 
be desirable to prevent contamination of the rollers 120 
otherwise resulting from Such contact. In this exemplary 
embodiment, and as best appreciated in FIG. 14, adhesive is 
dispensed in a pattern that is intermittent in the machine 
direction (indicated by arrow 126) to correspond to at least 
the leading and trailing edges of the label 116, as well as 
defined by discrete (non-continuous) adhesive elements 128 
in the cross-machine direction (orthogonal to the direction 
indicated by arrow 126). 

0073. The label delivery mechanism 112 includes a cut 
ting mechanism in the form of a cutting wheel 130 having 
a grooved Surface profile. The grooved profile Supports the 
continuous web of labels 116 while permitting contact 
between labels 116 and a cutting apparatus of the cutting 
wheel 130, as explained in further detail below. In this 
regard, the grooved profile of the cutting wheel 130 is 
defined by support sections 132 protruding from a core 133 
of the cutting wheel 130 to contact labels 116 as cutting 
wheel 130 rotates. One or more cutting elements 134, such 
as blades are provided on cutting wheel 130 to separate 
individual labels 116 from the web. The support sections 132 
contact the web of labels 116 in areas between adhesive 
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elements 128 dispensed by gun 118, thereby avoiding con 
tamination of the cutting wheel 130 otherwise caused by 
contact with the adhesive on the web of labels 116. 

0074 The cutting elements 134 may be spaced from one 
another in the cross-machine direction to thereby define a 
perforated seam or cut line 136 (shown in phantom) between 
individual labels 116. Alternatively, the cutting elements 
may be continuous in the cross-machine direction so as to 
completely cut through the web of labels 116. Likewise, and 
with particular reference to FIG. 15, the cutting elements 
134 are spaced from one another around the circumference 
of cutting wheel 130 to define the length of each label 116. 
Accordingly, the cutting elements 134 are Suitably spaced 
around the circumference of cutting wheel 130 in accor 
dance with the desired length of the labels 116 for a 
particular application. 

0075. In one aspect of this embodiment, the cutting wheel 
130 may cooperate with an anvil (not shown) in the form of 
a roller or flat plate such that the web is supported between 
the cutting wheel 130 and the anvil to thereby cut the labels 
116. Alternatively, the anvil may be positioned on a surface 
of the vacuum wheel 114 (FIG. 13). 
0.076 With reference to FIGS. 16-17, in which like 
reference numerals refer to like features of FIGS. 13-15, an 
alternative embodiment of a cutting wheel 150 may support 
a web of labels 116 having adhesive dispensed by gun 118 
in a pattern 152 that is continuous in the cross-machine 
direction (indicated by arrow 154). In this embodiment, the 
cutting wheel 150 has a surface that is discontinuous in the 
direction of rotation thereof, indicated by arrow 156 and 
consistent with the machine direction or direction of travel 
of the web of labels 116. This discontinuous surface is 
configured to permit the cutting wheel 150 to contact the 
web only in portions of the web's length that does not have 
adhesive. More specifically, the outer surface of the cutting 
wheel 150 is defined by recesses 160 which house the one 
or more cutting elements 134. Like the embodiment of 
FIGS. 13-15, the cutting wheel 150 effects a cut 136 (shown 
in phantom) on the web of labels 116 which determines the 
resulting length of each individual label 116. To this end, the 
cutting elements 134 are spaced around the circumference of 
cutting wheel 150 to define the length of each label 116. 
0077. While the embodiments of FIGS. 13-17 depict 
respective cutting mechanisms in the form of cutting wheels 
130, 150, those of ordinary skill in the art will readily 
appreciate other types of cutting mechanisms that may be 
alternatively used, so long as they facilitate cutting of the 
labels 116 at a point downstream of the point of adhesive 
application. Likewise, it is contemplated that a web of labels 
116 may be in the form of a pre-perforated web, with the 
location of the perforations corresponding to a desired 
length of the resulting labels 116. In this embodiment (not 
shown), a cutting mechanism Such as cutting wheels 130, 
150, would not be required. 
0078 While the present invention has been illustrated by 
the description of one or more embodiments thereof, and 
while the embodiments have been described in considerable 
detail, they are not intended to restrict or in any way limit the 
Scope of the appended claims to Such detail. The various 
features described herein may be utilized alone or in any 
combination. Additional advantages and modifications will 
readily appear to those skilled in the art. The invention in its 
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broader aspects is therefore not limited to the specific 
details, representative apparatus and method and illustrative 
examples shown and described. Accordingly, departures 
may be made from Such details without departing from the 
Scope or spirit of the general inventive concept. 

What is claimed is: 
1. A labeling apparatus for applying a label onto a moving 

object, comprising: 

a label delivery mechanism having a fixed reference 
point, being configured to hold the label in a fixed 
position relative to said fixed reference point, and being 
operable to deliver the label onto the object; 

a first adhesive applicator positioned and arranged to 
dispense adhesive onto a first portion of the label, said 
first adhesive applicator including a first adhesive dis 
charge; and 

a second adhesive applicator positioned and arranged to 
dispense adhesive onto a second portion of the label 
during contact with the label, said second adhesive 
applicator including a second adhesive discharge; 

wherein said first adhesive discharge and said second 
adhesive discharge are maintained at respective fixed 
positions relative to said fixed reference point. 

2. The labeling apparatus of claim 1, further comprising 
a vacuum drum, said fixed reference point being a center of 
rotation of said vacuum drum. 

3. The labeling apparatus of claim 2, further comprising: 
a first Surface on said vacuum drum defining a first radius 

relative to said center of rotation and configured to 
support the first portion of the label; and 

a second Surface on said vacuum drum defining a second 
radius relative to said center of rotation that is different 
from said first radius, said second Surface configured to 
support the second portion of the label; 

wherein said first Surface is configured to space the first 
portion of the label from said second adhesive appli 
CatOr. 

4. The labeling apparatus of claim 3, wherein said second 
radius is greater than said first radius. 

5. The labeling apparatus of claim 3, wherein said second 
Surface is configured to Support a trailing edge portion of the 
label. 

6. The labeling apparatus of claim 5, wherein said second 
Surface is configured to engage the trailing edge portion of 
the label against said second adhesive applicator. 

7. The labeling apparatus of claim 6, wherein said second 
surface is configured to deflect toward said center of rotation 
when the trailing edge portion of the label engages said 
second adhesive applicator. 

8. The labeling apparatus of claim 7, further comprising: 
a biasing member urging said second adhesive applicator 

toward said second surface. 
9. The labeling apparatus of claim 3, further comprising: 

a transition Surface adjacent said second Surface and 
configured to support a third portion of the label 
positioned between the first and second portions 
thereof, said transition Surface being continuous with 
said second surface. 
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10. The labeling apparatus of claim 1, wherein said 
second adhesive applicator is configured to dispense adhe 
sive onto the second portion of the label without contacting 
the label. 

11. A labeling apparatus for applying a label onto a 
moving object, the label having a leading edge portion and 
a trailing edge portion, the apparatus comprising: 

a vacuum drum configured to hold the label and operable 
to deliver the label onto the object, said vacuum drum 
including a center of rotation and first and second 
Surfaces respectively having first and second different 
radii from said center of rotation and respectively 
Supporting the leading and trailing edge portions of the 
label; 

a first adhesive applicator positioned and arranged to 
dispense adhesive onto the leading edge portion of the 
label without contacting the label; and 

a second adhesive applicator positioned and arranged to 
dispense adhesive onto the trailing edge portion of the 
label during contact with the label; 

wherein said first Surface is configured to space the 
leading edge portion of the label from said second 
adhesive applicator and said second Surface is config 
ured to engage the trailing edge portion of the label 
against said second adhesive applicator. 

12. The labeling apparatus of claim 11, wherein said 
Second adhesive applicator is a slot gun. 

13. The labeling apparatus of claim 11, wherein said 
second Surface is configured to deflect toward said center of 
rotation when the trailing edge portion of the label engages 
said second adhesive applicator. 

14. The labeling apparatus of claim 11, further compris 
1ng: 

a biasing member urging said second adhesive applicator 
toward said second surface. 

15. The labeling apparatus of claim 11, further compris 
ing: 

a transition Surface adjacent said second Surface and 
configured to support a third portion of the label 
positioned between the leading and trailing edge por 
tions thereof, said transition Surface being continuous 
with said second Surface. 

16. A labeling apparatus for applying a label onto a 
moving object, comprising: 

a label delivery mechanism having a fixed reference 
point, being configured to hold the label in a fixed 
position relative to said fixed reference point, and being 
operable to deliver the label onto the object; and 

an adhesive applicator positioned and arranged to dis 
pense adhesive onto a portion of the label during 
contact with the label, said adhesive applicator includ 
ing an adhesive discharge; 

wherein said adhesive discharge is maintained at a fixed 
position relative to said fixed reference point. 

17. The labeling apparatus of claim 16, further comprising 
a vacuum drum, said fixed reference point being a center of 
rotation of said vacuum drum. 

18. A method of applying an adhesive pattern onto a label, 
comprising: 
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Supporting a first portion of the label at a first distance 
from a fixed point of reference; 

Supporting a second portion of the label at a second 
distance from the fixed point of reference, the second 
distance being different from the first distance: 

moving the label past a first adhesive applicator Such that 
the first and second portions do not contact the first 
adhesive applicator; 

applying adhesive onto the first portion with the first 
adhesive applicator; 

moving the label past a second adhesive applicator Such 
that the first portion does not contact the second adhe 
sive applicator and the second portion contacts the 
second adhesive applicator, and 

applying adhesive onto the second portion with the sec 
ond adhesive applicator. 

19. The method of claim 18, wherein moving the label 
past the first adhesive applicator and moving the label past 
the second adhesive applicator further comprise respectively 
rotating the first and second portions about a common center 
of rotation. 

20. The method of claim 18, wherein supporting the 
second portion of the label further comprises Supporting a 
trailing edge portion of the label. 

21. The method of claim 18, wherein supporting the first 
portion of the label further comprises Supporting a leading 
edge portion of the label. 
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22. The method of claim 18, further comprising: 

simultaneously applying adhesive to the first and second 
portions. 

23. A labeling apparatus for applying a label onto a 
moving object, comprising: 

a label delivery mechanism configured to hold a plurality 
of the labels defining a continuous web and operable to 
deliver the labels onto the object; 

a cutting mechanism upstream of said label delivery 
mechanism and configured to cut the web into indi 
vidual labels; and 

at least one adhesive applicator positioned and arranged to 
discharge adhesive onto the web at a point upstream of 
the cutting mechanism. 

24. The labeling apparatus of claim 23, wherein said 
cutting mechanism is configured to support the web without 
contacting the adhesive on the labels. 

25. The labeling apparatus of claim 23, wherein said at 
least one adhesive applicator is further positioned and 
arranged to discharge adhesive onto a first face of the web, 
said cutting mechanism being configured to Support the web 
by contacting the first face of the web. 


