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APPARATUS FOR VARIABLE -IMAGE PRINTING ON TAPE 

FIELD OF THE INVENTION 

The invention relates generally to an apparatus for variable 
image printing on tape. Mgre particularly, the invention is a 

s thermal printer for printing variable identifying information on 
tape. 

10 

BACKGROUND OF THE INVENTION 

Manufacturers of products who ship their goods in a container, 
such as a cardboard box or carton generally referred to as a case, 
often desire to apply a label to the outside of the case. The label 
typically has identifying information, such as product codes, stock 
or lot numbers,. bar codes and shipping data, printed thereon to 

lS identify the manufacturer of the goods, the contents of the case or 
the destination'of the case. The label has a first side on which 
the identifying information is printed, and a second side opposite 
the first side which is coated with a pressure sensitive adhesive. 
The adhesive side of the label is applied to the outside of the case 

20 so that the identifying information on the printed side of the ;Label 
is available to be read either manually or by an electronic scanner. 

If the identifying information for many· successive cases is 
. •'' . 

the. same, it can be pre-printed on the label, for example, by a 
25 flexo-graphic printing process. Often, however, the identifying 

information varies for each case, or for a series of cases, so that 
the manufacturer, the contents, or the destination of each case, or 
series of cases, can be separately identified. The present practice 
is to print the variable identifying information on labels, commonly 

30 known as linerless label st:ock because the adhesive side of the 
label i~ not protected by a liner coated with a release agent, 
immediately before the label is applied t:o the case. The process 
of printing variable information on each label, or on a series of 
labels, is known as variable image printing. 

35 
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Label stock, however, is expensive relative to conventional 

tape and requires specially designed equipment to apply the label 

to the case.. Conventional tape is manufactured and wound on a spool 

which can be easily mounted onto a tape unwind spool spindle driven 

s · by a co11:ventional motor. Label stock, on the other hand, is 

typically manufactured in thin sheets and is applied to the case by 

a ·tamp head positioned on the end of a pneumatic or hydraulic tamp .• · 

The label stock is held on the face of the tamp by creating a vacuum 

behind the tamp head and is-transferred to the case by activating 

10 an air jet in the direction of the case. The equipment required to 

position the label stock on the tamp head and to transfer the label 

to the case is susceptible to misfeeding and malfunctioning. Thus, 

the cost of variable image printing on label stock and the 

complexity of applying the label to a case reduces the efficiency 

15 and productivity of the labeling process. 

The same manufacturers often utilize automated production 

lines to package, seal, label and route cases containing the goods. 

A typical production line includes a sealing station, at which the 

20 case is sealed, for example with an adhesive sealing tape, and a 

labeling station, at which a label is applied to the case. If 

variable information is to be printed on the label, the labeling 

station also includes a variable image printer. It has long been 

recognized that combining the sealing and labeling stations would 

25 result in increased productivity, and thus reduce costs. However, 

the full advantages of a combined sealing and·. labeling station 

cannot be realized u~less the combined sta~ion is capable of 

printing variable identifying information onto a label and applying 

the.label to a case at the speed of the production line. The speed 

30 of a conventional production line is between about eight and about 

twenty-four inches per second, and is preferably about sixteen 

inches per second. 

Manufacturers presently combine the tasks of sealing and 

3 5 labeling cases only when the information to be printed on the label.s 

is constant. This is accomplished by utilizing adhesive sealing 

tape having the identifying information pre-printed on the face of 

the tape. It has previously proven to be difficult for 

manufacturers to combine the tasks of sealing and labeling when the 

40 information to be printed on the labels is variable. The primary 
·-------···--·------·-······reason iS ·that the adhesiVe side· of the tape is exposed as the tape 
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'· 
unwinds from the tape spool and must be supported opposite the 

pressure of the print head as the ink is transferred to the face of 

the tape. As a result, the tape adheres to the support structure 

(typically one or more rollers} or the adhesive from the tape 

s · accumulates on the support structure as will be described. Another 

reason is that the tape must be printed and applied at a rate that 

is compatible with the spee~ of the production line. 

The adhesive side of the tape can be supported by a print, or 

10 platen, roller having a teflon, silicon or plasma coating, or that 

is coated with a release film. However, the type of adhesive 

sealing tape typically selected for sealing cases generally utilizes 

an exceptionally strong adhesive to insure that the case does not 

break open during handling. over time, the adhesive can accumulate 

15 on the roller, or remove the release film from the roller, thereby 

causing the tape to inadequately label or seal the case. Thus, the 

condition of the roller and the tape must be monitored closely, and 

the roller must be re-coated at regular intervals, thereby 

d~creasing the productivity of the production line and increasing 

20 the maintenance required to operate the combined labeling and 

sealing station on the production line. 

A coating that must be wetted to activate the adhesive could 

be used, and the tape could be variable imaged printed before the 

25 adhesive is wetted. The platen roller would then _be able to support 

the dry adhesive side of the tape against the pr~ssure of the print 

head while the variable identifying information is printed on the 

face of the tape. However, dry adhesive seali,ng·tapes which require 

wetting prior to application do not typically produce an adhesive 

30 bond that is adeqU.ate to insure that the case does not break open 

during handling. Further, the use of a dry adhesive tape that must 

be wetted to activate the adhesive would require the introductiop 

of an additional mechanism to wet the adhesive. Such an additional 

mechanism would increase the complexity of the sealing and labeling 

35 station, thereby decreasing the productivity of the production line 

and increasing the maintenance required to operate the combined 

station on the produc.tion line. 

As is apparen~.' there is a need for an apparatus for variable 

40 image printing on tape instead of label stock. More specifically, 

there is a need for an apparatus for variable image printing on tape 
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that is to be applied to a shipping case to convey identifying 
information, such as product codes, stock or lot numbers, bar codes 
and shipping data, which identifies ~he manufacturer of the goods, 
the contents of the case or the destination of the case. 

In particular, a sealing and labeling station is needed that 
. . ... . ..... -· 

is capable of printing variable identifying information on adhesiv~ · 
sealing tape without decreasing the productivity of the station, or 
increasing the complexity and maintenance of the station. Such a 

10 sealing and labeling station, for example, would make it possible 
to combine the tasks of sealing and labeling a case on a production 
line with variable identifying information. 

Accordingly, it is a principle object of the invention to 
15 provide an apparatus for variable image printing on tape instead of 

label stock. More particularly, it is an object of the invention 
to provide a thermal printer for printing variable identifying 
information, such as product codes, stock or lot numbers, ba_r codes 
and shipping data, ···an tape that is to be applied to an exterior 

20 surface of a shipping case to identify the manufacturer of the 
goods, the contents of the case or the destination of the case. 

It is a further object of the invention to provide a combined 
sealing and labeling station including a thermal printer- for sealing 

25 and labeling a case on a production line with adhesive sealing tape 
having variable identifying information printed.on the tape. 

It is yet another object: of the invention to provide a 
coml:iined sealing and labeling s~ation including a thermal printer 

30 for sealing and labeling a case on a production line that is capable 
of printing variable identifying information on the face of adhesive 
sealing tape without decreasing the productivity or increasing the 
complexity and maintenance of the combined station. 

35 SUMMARY OF TlIE IW7ENTION 

Broadly, the invention is an apparatus for variable image 
printing on tape, as opposed to some other media, such as label 

stock. Mor~ . ~pec~-~~~~1-~¥, __ the invention is a thermal printer for 
40 variable image printing identifying information, such_ as product 

-··. ---··-····· ······-------··--····· .... ··-·· .. ... . .. 

codes, stock or lot_numbers, bar codes and shipping data, on tape 
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that is to be applied to the exterior of a shipping case to permit 

the manufacturer, contents or shipping data for each case, or for 

a series of cases, to be separately identified. In a particular 

embodiment, the invention is a combined sealing and labeling station 

s· including a thermal printer for sealing and labeling a case on a 

production line with adhesive sealing tape having· variable 

identifying information printed on the tape. · In the particula.r· 

e~ample disclosed, the apparatus prints the variable identifying 

information on the face of the adhesive sealing tape, and the tape 

10 is used to label the case or to securely seal. the case for shipment 

or storage. 

The apparatus includes a tape unwind spool rotatably mounted 

onto a tape unwind spool spindle. The tape is wound on the tape 

15 unwind spool in a conventional manner, and the spool rotates freely 

about the tape unwind spool spindle so that the tape may be unwound 

from the spool on demand. The tape is routed past a variable image 

printer to a tape dispensing arm which applies the tape to, for 

example, a shipping case, in a known manner. A tape cutter cuts the· · 

20 tape to the length required for the particular size label to be 

applied to the case, or to the length required to securely seal the 

case. 

The variable image printer is provided with a series of tape 

25 guides and rollers for delivering the tape to the print head to 

print the .variable identifying information o~. the tape. In a 

preferred embodiment, the variable image p~inter is a thermal 

printer and the series of tape guides and rollers includes a tension 

gu:i:de, a one-way idle roller and a captive tape guide. The captive 

30 t:ape guide consists of a pair of opposed tape guide rollers, a 

driven tape feed roller, a nip roller opposite the tape feed roller 

and a driven platen roller. The tape is wound around the tension 

guide, over the one-way idle roller and between the opposed tape 

guide rollers to the tape feed roller. The tape feed roller and the · 

35 platen roller are mechanically connected to a servo D.C. motor, such 

as a stepper drive motor, which simultaneously drives the tape feed 

roller and the platen roller to advance the tape past the print head 

of the thermal printer. 

40 Preferably, a specially engineered thermal transfer ribbon is 

• 

posit.ioned becween t:he print head of the thermal priri.ter···and· ··t·ne·---·-·---·-·--· ·--·-···----·-······ 
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face of the tape. The thermal transfer ribbon is wound on a ribbon 

unwind spool rotatably mounted onto a ribbon unwind spool spindle 

for dispensing the ribbon to the print head, and is tensioned by a 

ribbon take-up spool rotatably mounted onto a ribbon take-up spool 

5 · spindle for collecting the ribbon. The ribbon unwind spool and the 

ribbon take-up spool may be interchanged, or the direction of travel 

of the thermal transfer ribbon may be reversed in a know manner t9. 

increase the service life of the ribbon. 

10 The thermal transfer ribbon is embossed with a dye, or ink, 

that is transferred to the face of the tape when heat is selectively 

applied to the print head. The thermal transfer ribbon is specially 

engineered to withstand the high temperature, high speed printing 

process and to print through the release agent on the face of the 

15 tape. A suitable print head is commercially available from any 

number of manufacturers of thermal printers and thermal transfer 

printing equipment. However, the ink embossed on the thermal 

transfer ribbon utilized by the invention· must be specially 

formulated to transfer the ink from the ·ribbon·to.the face of the 

20 tape and to bond the ink to the substrate of the tape so that the 

printed information does not bleed into other lay~rs of the tape and 

does not smear, blur or rub off as the tape is applied to the 

desired surface, or under normal handling conditions. In 

particular, the ink on the thermal transfer ribbon has a specific 

25 formulation that is compatible with the physical and chemical 

characteristics of the coating on the face of the .tape. Preferably, 

the thermal transfer ribbon and the tape a;-e co-engineered to 

optimize the adherence., bleed resistance, visibility, flexibility 

and· utility requirements for printing the variable identifying 

30 information on the face of the tape. 

The one-way idle roller, the opposed tape guide rollers, the 

tape feed roller and the platen roller are specially designed to 

support the adhesive side of the tape, if· activated, while 

35 maintaining consistent alignment of the tape opposite the prin:t 

head. In particular, the opposed tape guide rollers of the captive 

tape guide are adjustably mounted on a transverse mounting arm to 

accurately position the tape. The tape is received between the t:ape 

feed roller and the stationary nip roller, and the tape feed roller 

40 and the platen roller are mounted on elongat:e tension arms connected 

at their opposite ends to the dr:ive" sfi.a"fi"-of·-·the·--9·e-r:vo · i:;-. c. motor. 
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Together, the tape feed roller, nip roller and platen roller tension 

and support the adhesive side of the tape opposite the print head 

of the thermal printer. 

Preferably, the opposed tape guide rollers, the tape feed 

roller and the platen roller have a proprietary coating that 

prevents the activated adhes_ive on the tape from accumulating on th~· 

exterior surfaces of the rollers. Because the rollers are not 

coated with a release film, the adhesive does not remove any release 

lO film from the rollers, thereby preventing the adhesive on the tape 

from adequately adhering to the surface on which it is applied. 

Likewise, the coating on the rollers does not remove any adhesive 

from the tape, thereby causing the tape to inadequately adhere to 

the desired surface. 

15 

In a particular application, the apparatus is coupled with a 

conventional case sealer to provide a combined sealing and labeling 

station along a conveyor on a product:ion line. The variable imaged 

tape from the thermal printer may be applied to the exterior of the 

20 case to label the case.as it is being sealed. The tape may be used 

merely to label the case, or alternatively, may be used to 

simultaneously label and seal the case with the adhesive sealing 

tape. In the latter instance, the case is centered on the conveyor 

beneath the tape dispensing arm as it reaches the -sealing and 

25 labeling station by a pair of centering guides. 

The variable identifying information to be printed on the 

adhesive sealing tape is electronically tr~smitted to the print 

head of the thermal printer. The variable identifying information 

30 may be stored in·memory for selective transmission to the print 
head, or may be input by the operator from a conventional keyboard, 

as each case is received and centered at the combined sealing and 

labeling station. Certain sealing parameters, such as the length 

of the tape needed to seal the case, may be electronically 

35 transmitted to the tape dispensing arm, or the tape dispensing arm 

may be mechanically adjusted for the particular length of the case. 

In operation, the tape dispensing arm receives the adhesive 

sealing tape from the platen roller of the captive tape guide in a 

40 conventional manner. With the distance" between .. the.pa":i:.r of opposed 

tape guide rollers adjusted to the width···of ··t:ne·-·adhesive sealing 
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tape, ·the tape is threaded past the tension guide roller, over the 

.one-way idle roller to the captive tape guide. The tape is then 

driven by the tape feed roller and the platen roller with the face 

of the tape opposite the print head.and the adhesive side of the 

s· tape against the platen roller. 

On a print command, the thermal transfer ribbon is dispensea· 

from the ribbon unwind spool, guided between the print head and the 

face of the adhesive sealing ~ape and collected by the ribbon take-

10 up spool. In a known manner, the print head of the variable image 

printer transfers the ink embossed on the thermal transfer ribbon 

to the face of the adhesive sealing tape so that the variable 

identifying information is printed on the face of the tape·. The 

adhesive sealing tape is then routed under tension by roller guides 

15 to the tape dispensing arm where it is applied to the case and cut 

in a known manner. 

The apparatus may further include a controller for permitting 

rapid and automatic adjustment of the printing and sealing 

20 parameters. Preferably, the controller is located on the thermal 

transfer printer housing. and includes a programmable memory into 

which the operator can input a predetermined set of printing and 

sealing parameters. Preferably, the operator inputs the printing 

and sealing parameters from an operator control panel similar to the 

25 operator interface for a conventional computer numerically 

controlled (CNC) machine. The operator control panel may, for 

example, be a conventional keyboard or mouse dr:i,ver that permits the 

operator to input.the necessary printing and·sealing parameters or 

to select a desired set of printing and sealing parameters from a 

30 menu of predetermined parameters. 

The printing and sealing parameters may, for example, include 

the variable identifying information to be printed on the tape, the . 

desired size and resolution of the print, the speed of· the ·eape 

35 unwind spool, the ribbon unwind spool and the ribbon take-up spools, 

the amount of leader { .i . e. , blank tape) des ired between each segment 

of variable image printing, the proper amount of tension to be 

maintained on the tape and the interval, if any, between repetitions 

of the variable identifying information. If applicab~e. '--··-· t:..~--
4 o printing and sealing parameters may also include the speed of the 
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conveyor on the production line, the length of the case to be sealed 

and the length of tape needed to seal the case. 

BR:CEF DESCRIPTION OF "rHE DRAWINGS 

The foregoing and other objects will become more readily 

apparent by referring to the following detailed description and th,e· 

accompanying drawings in which: 

10 F:tG. l is a plan view of an apparatus for variable image 

15 

20 

25 

printing on tape according to the present invention; 

FIG. 2a is a plan view of a prior art station for applying 

pre-printed adhesive sealing tape to a case on a production line; 

FIG. 2b is a plan view of a combined sealing and labeling 

station according to the in'1'ention for printing variable identifying 

information on the face of adhesive sealing tape, and for applying 

the adhesive sealing tape to a case on a production line; 

FIG. Ja is a plan view of the thermal printer of the combined 

sealing and labeling station of FIG. 2; 

FIG. 3b is an enlarged view of the thermal printer of :FIG. 3a; 

FIG. 4a is an end view of the thermal print_er of FIG. 3a taken 

along line 4a-4a; 

,:· 

FIG. 4b is a sectional view of the thermal printer of FIG. 3a 

3 o taken along line 4b-4b of FIG. 3b; 

FIG. 5 is a plan view of an alternative embodiment· of a 

combined sealing and labeling station according to the invention for 

printing variable identifying information on the face of adhesive 

35 sealing tape, and for applying the adhesive sealing tape to a case 

on a production line; 

FIG. 6 is a plan view of another alternative embodiment of a 

combined sealing and labeling station according to the invention for 

40 printing variable .. identifying information on the face of adhesive 
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sealing tape, and for applying the adhesive sealing tape to a case 

on a production line; and 

FIG. 7 is a flowchart of a process according to the invention 

s· for printing variable information on adhesive tape and applying the 

tape to a case on a conventional production line. 

10 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMEH'l'S 

FIG. 1 illustrates an apparatus, indicated generally at 60 for 

variable image printing on tape according to the invention. 

Preferably, the apparatus 60 comprises a conventional thermal 

printer 62 which is modified as described in detail herei:r1below. 

The thermal printer 62 may be a "direct" type thermal printer which 

15 includes a print head that receives. ink from an ink cartridge, but 

most: preferably is a "transfer" type printer which receives ink from 

a thermal transfer ribbon, as shown. The thermal printer 62 unwinds 

and guides the tape 61 from a tape unwind spool 63 to a print head 

64 where a specially engineered thermal transfer ribbon 80 passes 

20 between the print head and the tape to transfer the variable printed 

indicia to the face of the tape by means of the well known thermal 

transfer process. 

The tape 61 may be any continuous, narrow substrate. The tape 

25 61 may be formed of a single layer or may be formed of multiple 

layers bonded together in a conventional manner,. ·but is preferably 

flexible enough to be applied with an adhesive to any surface 

regardless of the contour or irregularity of the surface. It is not 

necessary that the tape 61 include an adhesive coating, but 

30 typically the tape is coated with an adhesive chemical backing on 

one side. The adhesive backing may be a "dry" adhesive which 

becomes active when exposed to moisture, or may be a "wet" adhesive 

which is manufactured in the active stat~. In the case of a wet 

adhesive backing, the other side of the tape is typically coated 

35 with a release agent so that the adhesive does not adhere to t~e 

other side of the tape when the tape is wound onto a tape unwind 

spool. 

Most preferably, the tape 61 is the commonly known mylar or 

40 acetate tape comprising a first side 65 which is smooth and shiny, 

and a second side 67 opposite the first side 65 having a wet, or 
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active, chemical adhesive backing thereon. Herein, the first side 

65 is also referred to as the 11 face 11 of the tape and the second side 

67 is also referred to as the "adhesive backing" or "adhesive side" 

of the tape. In the particular application of labeling and sealing 

5 · a case described hereinbelow, the tape 61 is, for example, the well 

known mylar case sealing tape having an active chemical adhesive 

backing ·available from Minne_sota Mining and Manufacturing Company · 

("3M Company"} of St. Paul, Minnesota, and commonly referred to as 
11adhesive sealing tape." 

10 

It is well understood by those of ordinary skill in the 

printing art that printing on the shiny, smooth face 65 of tape 

presents difficulties which have previously been insurmountable. 

In particular, the ink from the printer does not bond adequately to 

15 the tape when the face 65 of the tape is coated with a release 

agent. Accordingly, the ink from the printer will smear, blur or 

rub off as the tape is applied to the desired surface, or under even 

normal handling conditions. The release agent, and possibly the 

substrate itself, may also permit the ink to bleed or run. In 

20 either case, the printed indicia on the tape will become illegible 

within a short period of time. 

Another problem is that the temperature required for the 

printing process can cause the chemical bonds of the release agent 

25 to breakdown. While the function of the release agent is no longer 

needed once the tape is unwound from the spool, ·.the release agent 

may become discolored and obscure the printed indicia. Still 

another problem encountered is that the print~ngprocesses utilized 

heretofore have not been fast enough to operate in conjunction with 

30 conventional production lines. Conventional production lines 

operate at between about eight and about twenty-four inches per 

second, and preferably at about sixteen inches per second. The 

thermal printer 62 disclosed hereinafter overcomes these and other 

problems by virtue o~ its unique design and construction. 

35 

The tape unwind spool 63 of the apparatus 60 is rotatably 

mounted onto a tape unwind spool spindle 66. The tape 61 is wound 

on the tape unwind spool 63 in a conventional manner, and the spool 

rotates freely about the tape unwind spool spindle 66 so that the 
40 . -··tape may be Unwound from the spool on demand. When a length of the 

···-·-·-tape 61-·i·s ·required, the thermal printer 62 routes the tape 61 past 
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the print head 64 to a tape dispensing arm which applies the tape 
to, for example, a shipping case as is described in the example 
application discussed hereinbelow. A tape cutter then cuts the tape 
61 to the required length for the particular label to be applied to 

s· the desired surface. 

The thermal printer 62 is provided with a series of tap_e· 
guides and railers for delivering the tape gi to the print head 64 
to print the variable identifying information on the tape. The 

10 series of tape guides and rollers preferably comprises a tension 
guide 58, a one-way idle roller 69 and a captive tape guide 70. The 
captive tape guide 70 preferably comprises a pair of opposed tape 
guide rollers 71, 72, a driven tape feed roller 73, a nip roller 74 
opposite the tape feed rnller 73 and a driven platen roller 75. The 

15 tape 61 is wound around the tension guide 68, over the one-way idle 
roller 69 between the opposed tape guide rollers 71, 72 and between 
the tape feed roller 73 and the nip roller 74. The tape feed roller 
73 and the platen roller 75 are mechanically connected to the shaft 
76 of a servo D.C. motor 78, such as a stepper drive motor, which 

20 simultaneously drives the tape feed roller and the platen roller to 
advance the tape 61 past the print head 64 of the thermal printer 
62. 

Preferably, the thermal transfer ribbon 80 is positioned 
25 between the print head 64 of the thermal printer 62 and the face 65 

of the tape 61. The thermal transfer ribbon 80 is. wound on a ribbon 
unwind spool 81 that is rotatably mounted onto a ribbon unwind spool 
spindle 86 for dispensing the ribbon to the.print head 64, and is 
tensioned by a ribbon take-up spool 82 rotatably mounted onto a 

30 ribbon take-up spool spindle 84 for collecting the ribbon. The 
ribbon unwind spool 81 and the ribbon take-up spool 82 may be 
interchanged, or the direction of travel of the thermal transfer 
ribbon 80 maybe reversed in a known manner to increase the service 
life of the ribbon. 

35 

The thermal transfer ribbon 80 is embossed with a dye, or ink, 
that is transferred to the face of the tape 61 when heat is 
selectively applied to the print head 64. The thermal transfer 
ribbon is specially engineered to withstand the high temperature, 

40 high speed printing process and to print through the release agent 
on the face of the tape. It has been empirically determined that 
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a wax resin thermal transfer ribbon developed for use in the dry 

. cleaning industry to print on fabric is suitable for variable image 
printing on tape as described herein. An example of such a thermal 
transfer ribbon is Part Number 110A available from Ricoh 

s · Electronics, Inc. , · of Irvine, California. However, any thermal 
transfer ribbon which satisfies the high temperature, high speed and 
stability requirements of the variable image printing process 
described herein may be utilized. 

10 A suitable print head 64 is commercially ava~lable from any 
number of manufacturers of thermal printers and thermal printing 
equipment. However, the ink embossed on the thermal transfer ribbon 
SO utilized by the invention must be specially formulated for the 
reasons discussed hereinabove to transfer the ink from the ribbon 

15 to the face 65 of the tape 61 and to bond the ink to the substrate 
of the tape so that the printed information does not bleed into any 
other layers of the tape and does not smear, blur or rub off as the 
tape is applied to the desired surface, or under normal handling 
conditions. Accordingly, the ink on the thermal transfer ribbon 80 

20 has a specific formulation that is compatible with the physical and 
chemical characteristics of any release agent provided on the face 
65 of the tape. 

Preferably, the thermal transfer ribbon 80 and the tape 61 are 
25 co-engineered to optimize the adherence, bleed resistance, 

visibility, flexibility and utility requirement:s for printing the 
variable identifying information on the face_65 of the tape. In 
particular, the thermal transfer ribbon 80 .must be formulated so 
tha·t the ink does not run, blur, bleed, rub off or become distorted 

30 on the surface of the tape 61, and does not weaken the structural 
integrity of the tape. A suitable thermal transfer ribbon has been 
identified, and is available from J.I.T. Technologies, Inc., of 
Charlotte, North Carolina, the assignee of the present invention. 
The thermal transfer ribbon available from J.I.T. Technologies is 

35 specially formulated to be compatible with the physical 
characteristics and chemical composition of adhesive tape that has 
been developed by 3M Company of St. Paul, Minnesota. 

The one-way idle roller 69, the opposed tape guide rollers 71, 
40 72, the tape feed roller 73 and the platen roller 75 are specially 

designed to support the adhesive side 67 of the tape, particularly 
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when the adhesive is active, while maintaining consistent alignment 

of the tape 61 opposite the print head 64. In particular, the 

opposed tape guide rollers 71, 72 of the captive tape guide 70 are 

adjustably mounted on a transverse mounting arm 77 to accurately 

s· position the tape relative to the print head 64. The tape 61 is 

received between the tape feed roller 73 and the stationary nip 

roller 74. The tape feed roller 73 and the platen roller 75 ar~· 

mounted on elongate tension arms 79 connected at their opposite ends 

to the drive shaft 76 of the.. servo D.C. motor 78. Together, the 

10 tape feed roller 73, nip roller 74 and platen roller 75 tension and 

support the adhesive side 67 of the tape 61 opposite the print head 

64 of the thermal printer 62. 

Preferably, the opposed tape guide roller 71, the tape feed 

15 roller 73 and the platen roller 75 have a proprietary coating that 

prevents the active adhesive on the tape from accumulating on the 

exterior surfaces of the rollers . Because the rollers are not 

coated with a release film, the adhesive does not remove any release 

film from the rollers, thereby causing the tape to inadequately 

20 adhere to the desired surface. Likewise, the coating on the rollers 

does not remove any adhesive from the tape, thereby causing the tape 

to inadequately adhere to the desired surface. 

FIG. 2a illustrates a conventional prior art station, 

25 indicated generally at 110, for applying pre-printed adhesive 

sealing tape 150 to a case on a production line. A pre-printed tape 

applicator that is particularly well-suited to the invention is 

manufactured by, and is available from 3M ·Company of St. Paul, 

Minnesota. The station 110 is positioned on the production line 

30 adjacent a conveyor 112 for delivering the case to the station from, 

for example, an upstream packing station (not shown) , and for 

carrying the case away from the station 110 after the case is sealed 

with the adhesive sealing tape to, for example, a downstream 

shipping station. The conveyor 112 may comprise a plurality of 

35 side-by-side rollers 113, as shown: or may comprise a continuous 

belt that is driven by a motor about a pair of pulleys. 

40 

The station 110 comprises a tape dispensing and guiding means 

120, and a tape applying and cutting means 122. The station 110 

preferably further comprises adjustable centering and retaining 

guides 121 for centering and retaining the case on the conveyor 112. 

14 
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A belt 123 may also be provided for holding .. the case securely 

against the conveyor 112. The tape dispensing and guiding means 120 

preferably comprises a tape spool 126 having a core on which the 

adhesive sealing tape 150 is wound. The tape spool 126 is rotatably 

s· mounted on a tape spool spindle 125 so that the adhesive sealing 

tape 150 may be unwound from the spool 126 on demand. 

The adhesive sealing tape lSO·is threaded through the first of 

a series of roller guides 12.8, and preferably past a registration 

10 mark sensor 127 to properly align the adhesive sealing tape l.50 

before the tape is applied to the case. The tape applying and 

cutting means 122 preferably comprises a tape dispensing arm 129 for 

applying the adhesive sealing tape 150 to the case, and a cutting 

mechanism (not shown) for cutting the adhesive sealing tape 150 at 

15 the appropriate length needed to securely seal the case. 

The station 110 is utilized by manufacturers to label or seal 

cases that contain their products for shipment or storage. It is 

common practice· for the contents of the cases to be identified on 

20 the outside of the case with, for example, a product code, such as 

a stock or lot number, a bar code or shipping data so that the cases 

can be sorted, routed, stored in inventory or shipped to the proper 

recipient. In many cases, the identifying information printed on 

the outside of each case, or a series of cases, is not·the same for 

25 each case, or for a series of cases. 

information is variable. 

Instead, the identifying 

For example, a manufacturer may make a :!=;i.rst production run of 

a predetermined number of cases.containing a first product, followed 

30 immediately by a ·second production run of the same or a different 

number of cases containing a second product. Thus, the identifying 

information printed on the outside of the cases must be changed from 

the first production run to the second production run to identify 

the contents or the destination of the first and second products, 

35 respectively. In another example;- the manufacturer may wish to 

identify each case of the production run with a unique product code, 

bar code or shipping data. 

In the past, manufacturers have utilized labels, commonly 

40 referred to as linerless label stock because the adhesive side of 

the label is not protected by a liner coated with a release agent, 

15 



wo9912046s PCT/US98/22466 

that are printed and applied to the case at a separate labeling 

station. The label may be pre-printed, or may be printed by a 

variable image printer immediately before the label is applied to 

the case. The label is then transferred to the case by a pneumatic 

s or hydraulic label tamp. It is readily apparent that increases in 

productivity, and corresponding decreases in costs, can be obtained 

if the labeling station and the sealing station are combined, and· 

if the variable identifying information is printed directly on the 

face of the adhesive sealing-tape. The tape (having the variable 

10 identifying information printed thereon) may then be applied.to an 

exterior surface of the case in place of the label, or may be used 

to seal the case in the conventional .manner. 

FIG. 2b illustrates a combined sealing and labeling station, 

15 indicated generally at 10, for printing variable identifying 

information directly onto the face of· adhesive sealing tape 50, and 

for applying the adhesive sealing tape to a case on a production 

line. The sealing and labeling station 10 is utilized to print the 

variable identifying information onto the face of. the adhesive 

20 sealing tape as the tape is applied to an exterior surface of the 

case in place of a label, or is applied to the case to securely seal 

the case for shipment or storage. The sealing and labeling station 

10 is positioned on the production line adjacent a conveyor 12 for 

delivering the case to the sealing and labeling station from, for 

25 example, an upstream packing station {not shown), and for carrying 

the case away from the sealing and labeling stat±on after the case 

is sealed with the adhesive sealing tape to, for example, a 

downstream shipping stat: ion. The conveyor 12 may comprise a 

plurality of side-by-side rollers 13, as shown, or may comprise a 

30 continuous belt that is driven by a motor about a pair of. pulleys. 

The sealing and labeling station 10 preferably comprises a 

tape dispensing and guiding means 20, a tape applying and cutting 

means 22, and a·printing means 24. The sealing and labeling station 

35 10 preferably further comprises adjustable centering and retaining 

guides 21 for centering and retaining a case delivered to the 

sealing and labeling station on the conveyor 12. A belt 23 may also 

be provided for holding the case securely against the conveyor 12 . 

. Th~ taI?_e ... ~~~pemsing· and guiding means 20 comprises a tape spool 26 

40 having a core on which the adhesive sealing tape SO is wound. The 

tape spool 26 is rotatably mounted on a tape spool spindle 25 so 

16 
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that the adhesive sealing tape SO may be unwound from the spool 26 

on demand. 

The adhesive sealing tape 50 is routed past the printing means 

s· 24 to the applying and cutting means 22. A series of roller guides 

28 maintain the proper tension on the adhesive sealing tape 50 so 

that the tape does not buckle or stretch as it is applied to th.a. 

case. The tape applying and cutting means 22 preferably comprises 

a tape dispensing arm 29 for-applying the adhesive sealing tape 50 

10 centrally to the case, and a cutting mechanism (not shown) for 

cutting the appropriate· length of the adhesive sealing tape 50 

needed to label the case, or to securely seal the case. 

As best shown in FIGS. 3a and 3b, printing means 24 co~prises 

l.S a variable image printer 30. The variable image printer 30 is 

preferably a thermal transfer printer, but may be any type of 

variable image printer that is capable of transferring a dye, or 

ink, onto the face of the adhesive s~aling tape SO without exerting 

excessive pressure onto the face of the tape. Thus, the adhesive 

20 side of the tape 50 will not be pressed hard againsc, and thus 

adhere to, any portion of the sealing and labeling station 10. The 

variable image printer 30 comprises a print head 32 and a thermal 

transfer ribbon 34 positioned between the print head and the face 

of the adhesive sealing tape 50. 

25 

As previously described, the thermal tran~£er ribbon 34 has. a 

dye, or ink, embossed thereon that is specially engineered to 

transfer the ink through the release agent: on the face of the 

adhesive sealing tape such that the printed information does not 

30 bleed, smear, blur or rub off as the tape is applied to the desired 

surface, or under normal handling conditions. The thermal transfer 

ribbon 34 is wound on a ribbon unwind spool 36 rotatably mounted on 

a ribbon unwind spool spindle 35 for dispensing the ribbon, and is 

tensioned by a ribbon take-up spool 3 8 rotatably mounted on a ribbon 

3 s take-up spool spindle 3 7 for collecting the ribbon~ As is well 

known, the ribbon unwind spool 36 and the :i:-il:>bon take-up ~pool 38 

may be interchanged, or the direction of travel of the thermal 

transfer ribbon 34 may be reversed to increase the service life of 

the ribbon. 

40 
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The print head 32 is a conventional thermal transfer print 

head of the type having a ·plurality of fine wires depending 

outwa~dly from the print head and arranged in a narrow row normal 

to the direction of travel of the thermal transfer ribbon 34 and the 

s· adhesive sealing tape so. The wires are selectively energized so 

that heat generated and applied to the thermal transfer ribbon 34 
-- . . . 

at the tip of the wire liquifies and transfers the ink on th~· 

thermal transfer ribbon to the face of the adhesive sealing tape 50. 

Suitable print heads are well-known and are commercially available 

10 from a number of acceptable sources. 

The variable image printer 30 of the printing means 24 further 

comprises a captive tape guide 40 (FIG. Jb) that is spe·cially 

designed to support the adhesive side of the adhesive sealing tape 

15 50 while maintaining consistent alignment of the tape opposite the 

print head 32. The design of the captive tape guide 40 supports the 

adhesive sealing tape SO opposite the print head 32 while 

restricting side to side movement of the tape to prevent the 

location of the variable identifying information printed onto the 

20 tape to vary, or worse yet, to be blurred. The captive tape guide 

40 retains the edges and both sides of the adhesive sealing tape SO, 

as will be described, so that the tape tracks properly as the driven 

tape feed roller 41 and nip roller 42, and the driven platen roller 

43 drive the tape past the print head 32. 

25 

AS best shown in FIGS. 4a and 4b, the captive tape guide 40 

comprises a pair of opposed upper 44 and lqwer 46 nip rollers 

adjustably mounted on a transverse mounting· arm 4S . The driven 

platen roller 43 of the captive tape guide 40 supports the adhesive 

30 side of the tape SO opposit.e·t.he print head 32. The upper 44 and 

lower 46 rollers, the driven tape feed roller 41 and the driven 

platen roller 43 have a proprietary coating 47 (FIG. 4a) that 

prevents the adhesive on the tape 50 from accumulating on the 

rollers. Since the rollers 44, 4Ei·, 41 arid 43 are not coated with 

35 a release film, the adhesive does not remove any release film fro~ 

the rollers, thereby causing the adhesive sealing tape SO to 

inadequately label or seal the case. 

In a preferred embodiment, a controller 48 (FIG. 4b) is 
- .. ··-.. . ·- --·-··· . ··•··· ... 

40 provided for permitting automatic adjustment of the operation of the 

sealing and labeling stati"on·--ia·:· - The .. cont.roller 4·a preferably 
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comprises a programmable memory for storing a predetermined set of 

princing and sealing parameters input by an operator from an 

operator control panel 49 in a manner similar to a conventional 

computer numerically controlled (CNC) machine. The operator control 

5" panel 49 may, for example, be a keyboard or a mouse driver to input 

the printing and sealing parameters, or to select a predetermined 

set of printing and sealing parameters from a menu. The controlle_r· 

48 may also be utilized to alert the operator of a malfunction in 

the sealing and labeling station 10, or of a poor print quality 

lO condition. 

The printing and sealing parameters may, for example, include 

the variable identifying information to be printed onto the~ace of 

the adhesive sealing tape 50, the desired size and resolution of the 

15 print, the speed of the tape spool 26 and the ribbon unwind spool 

36 ·and take-up spool 38, the speed of the conveyor 12 on the 

production line, the amount of leader (i.e., blank tape) desired, 

the proper amount of tension to be maintained on the sealing tape, 

the length of the case to be sealed, the appropriate length of the 

20 tape needed tO seal the case and the interval I if any I between 

repetitions of the variable identifying information. Typically, the 

operator inputs a product code, such as a stock or lot number, a bar 

code, or shipping data, the appropriate length of the tape needed 

to seal the case and the interval between repetitions of the 

25 variable identifying information for each, or for a series, of cases 

to be received by the sealing and labeling ~tation. 10 on the 

production line. 

In operation, the case is delivered to the sealing and 

30 labeling station ·10 along the conveyor 12 on the production line, 

and the case is centered and retained on the conveyor beneath the 

tape dispensing arm 29 by the pair of centering and retaining guides 

21. Certain predetermined printing parameters, such as the variable 

identifying information to be printed onto the face of the adhesive 

35 sealing tape and the interval, if any, between repetitions of the 

variable identifying information, are electronically transmitted to 

the print head 32 of the variable image printer 30. The printing 

_parameters may be stored in the programmable memory of the 

controller 48 for selective transmission to the print head 32, o~ 

40 may be input by the operator from the operator.c:iontrol pane1··49·as · 

each case is received, centered and retained at ·-the·-·seal:ing'· ·and 
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labeling station. Certain sealing parameters, such as the length 

of the case and the appropriate length o~ the adhesive sealing tape 

SO needed to seal the case may be electronically transmitted to the 

tape dispensing arm 29, or the tape dispensing arm may be 

s· mechanically adjusted for the length of the case . 

.. 
The tape dispensing arm 29 unwinds the adhesive sealing tap~ 

50 from the tape spool 26, and the tape is threaded to the captive 

tape guide 40 so that the face o~ the tape is exposed to the print 

10 head 32 of the variable image printer 3G. With the distance between 

the opposed pairs of upper 44 and lower 46 rollers adjusted to the 

width of the adhesive sealing tape 50, the tape is threaded through 

the captive tape guide 40 between the upper and lower rolle.cs. The 

adhesive sealing tape 50 is then driven by the driven tape feed 

15 roller 41 and the nip roller 42 to the driven platen roller 43 so 

that the face of the tape is opposite the print head 32 and the· 

adhesive side of the tape is against the driven platen roller. 

The thermal transfer ribbon 34 is dispensed from the ribbon 

20 unwind spool 36, guided between the print head 32 and the face of 

the adhesive sealing tape and collected by the ribbon take-up spool 

38. In a known manner, the print head 32 of the variable image 

printer 3 0 transfers the ink embossed on the thermal transfer ribbon 

34 to the face of the adhesive sealing tape 50 so that the variable 

25 identifying information is printed onto the face of the tape through 

the release agent. The adhesive sealing tape. 50 is then routed 

under tension by the series of roller guiqes 28 to the tape 

dispensing arm 29 where it is applied to the·· case and cut. 

30 FIG. s illustrates an alternative embodiment of a sP.aling and 

labeJ.ing station, indicated generally at 210, for printing variable 

identifying information onto the face of adhesive sealing tape 50, 

and for applying the adhesive sealing tape to a case on a production 

line. The sealing and labeling station 210 is · identical to the 

35 sealing and labeling station 10 - except for the location and 

configuration of the dispensing and guiding means 220, and the 

location and configuration of the printing means 224. The like 

reference numerals in FIG. 5 indicate like parts of the sealing and 

labeling. station 210 that are unchanged fr_?tl\. l:h_e ____ ~E!.a.~-~n.g. and· 
40 labeling station 10. The operation of the sealing and labeling 

·-·--···-----·- - --------.. ···-·····- -·--· -··-
station 210 is identical to the operation of the i;iealing and 
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labeling station 10 as previously described. However, the 

controller 48 of the sealing and labeling station 210 is integrated 

with the variable image printer 30. 

F~G. 6 illustrates an alte:i:native embodiment of a sealing and 

labeling station, indicated generally at 310, for printing variable 

identifying information onto the face of ·adhesive sealing tape SQ,· 

and for applying the adhesive sealing tape to a case on a production 

line. The sealing and labeling station 310 .is identical to the 

10 sealing and labeling station 10 except for the · location and 

configuration of the dispensing and guiding means 320, and the 

location and configuration of the printing means 324; The like 

reference numerals in FIG. 6 indicate like parts of the sealing and 

labeling station 310 that are unchanged from the sealing and 

15 labeling station 10. The operation of the sealing and labeling 

station 310 is identical to the operation of the sealing and 

labeling station 10 as previously described. However, the 

controller 48 of the sealing and labeling station 310 is integrated 

with the variable image printer 30. · · 

20 

The apparatus for variable image printing on tape disclosed 

herein may be utilized for numerous applications. An example of 

such an application is illustrated by the flowchart in FIG. 7. In 

particular, FIG. 7 is a flowchart of a process according to the 

25 invention for printing variable information on adhesive tape and 

applying the tape to a case on a conventional p~oduction line. The 

process 400 comprises the first step 410 of providing a 

predetermined length of thin, narrow tape comprising a first side 

having a release agent thereon and a second side opposite the first 

30 side having a chemical adhesive thereon. The process 400 comprises 

the second step 420 of providing a means for variable image printing 

identifying information on the first side of the tape comprising a 

print head. As previously described, the means for variable image 

printing is preferably a conventional thermal transfer printer with 

35 modifications to the tape guide and tape tensioning mechanisms. The 

process 400 comprises the third step 430 of advancing the tape on 

demand past the print head of the means for variable image printing. 

The process 400 comprises the fourth step 440 of printing the 

variable identifying information on the first side of the tape 
... -·· ···--------- ·--·· ...... . . -

40 through the release agent such that the printed informat:ion does not 

'bleed into other layer~f of the-·tape ... and-'does riot smear, blur or rub 
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off as the tape is applied to the desired surface, or under normal 

handling conditions. 

The process 400 comprises the optional fifth step 450 of 

s· electronically transmitting predetermined printing parameters, such 

as the variable identifying information to be printed on the first 

side of the tape and the interval, if any, between repetitions Q{ 

the variable identifying. information, to the print head of the means 

for variable image printing~ In the event that the predetermined 

10 printing parameters include the variable identifying information to 

be printed, the step 450 must be accomplished after providing the 

means for variable image printing (step 420) and before advancing 

the tape past the print head of the printer (step 430) . The step 

450 may then be repeated, as indicated in FIG. 7, after the variable 

15 identifying information is printed (step 440) to provide any 

additional printing parameters, such as the interval between 

repetitions of the variable identifying information. 

Preferably, the process 400 comprises the further step 460 of 

2 o receiving, centering and retaining a case at a predetermined 

location on the production line, such as a combined sealing and 

labeling station. The step 460 may be accomplished before, during 

or after the variable identifying information is printed (step 440), 

but most ~referably is accomplished after the variable identifying 

25 information is printed. Thus, the apparatus for applying the tape 

to the case may be pre-loaded with the tape having the variable 

identifying information printed thereon. Accordingly, the speed of 

operation of the production line, typically about sixteen inches per 

second is not limited by the speed of the printer utilized by the 

30 combined sealing and labeling station. The process 400 comprises 

the further step 470 of applying the tape to the case with the 

variable identifying information on the first side of the tape 

exposed {i.e., facing outwardly), and the final step 480 of cutting 

the predetermined length of the tape so that the desired length of 

35 the cape is applied to the case. 

It should now be readily apparent that the invention provides 

a combined sealing and labeling station for printing variable 

identifying in~ormation onto the face of adhesive sealing tape, and 

40 for labeling, sealing or simulta.neously labeling and sealing a case 

with the adhesive sealing tape on a production line. The apparatus 
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permits an operator to program a controller with, or to input,. 

variable identifying information, such as product codes, bar codes, 

and shipping destinations, to be prini:ed onto the face of the 

adhesive sealing tape so that each case, .or a series of cases, can 

s be identified separately. Further, the combined sealing and 

labeling station permits variable identifying information to be 

printed onto the face of a~esive sealing tape without decreasi~g' 

the productivity of the station, or increasing the complexity and 

maintenance of the station_ In particular, the variable image 

10 printer and process of the invention permit variable information to 

be printed on adhesive tape utilizing conventional sealing equipment 

at a rate, preferably about sixteen inches per second, of a 

conventional .production line. Accordingly, the long-stan~ing yet 

unresolved need for a variable image printer for printing variable 

15 identifying information onto adhesive sealing tape to be applied to 

a case on a production line is satisfied. 

Obviously, many alternative embodiments and modifications of 

the invention ·are within the level of ordinary skill of those 

20 accomplished in the art of variable image printing. Thus, it is to 

be understood that the invention is not intended to be limited to 

the preceding description of the preferred embodiments, or by the 

preferred embodiments illustrated in the accompanying drawings, but: 

rather is intended to encompass all embodiments that may be devised 

25 within the spirit and scope of the invention disclosed herein. 
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THAT WHICH IS CLAIMED IS: 

1. An apparatus for variable image printing on thin, narrow 

tape, the tape comprising a first side having· a release agent 

thereon and a second side opposite the first side having a chemical 

adhesive thereon, said apparatus comprising 

s means for variable image printing identifying information Qri 

the first side of the tape, said.means for variable image printing 

comprising 

a tape unwind spool spindle; 

a tape unwind spool for supporting a roll of tape 

10 thereon, said tape unwind spool rotatably mounted onto said tape 

unwind spool spindle so that the tape may be unwound from said tape 

unwind spool on demand; 

a print head; 

guide and railer means for guiding the tape on demand 

15 past said print head to variably image print the identifying 

information on the first side of the tape; and 

means for advancing the tape on demand past said print 

head. 

2. An apparatus for variable image printing on tape 

20 according to claim 1. wherein said means for variable image printing 

is a thermal printer and further comprises 

a ribbon unwind spool spindle; 

a ribbon unwind spool for supporting a thermal transfer ribbon 

thereon, said ribbon unwind spool rotatably mou~ted onto said ribbon 

25 unwind spool spindle so that the thermal transfer ribbon may be 

dispensed from said ribbon unwind spool past said print head on 

demand; and 

wherein the thermal transfer ribbon is positioned between said 

print head and the tape to variable image print the identifying 

30 information on the first side of the tape. 

35 . 

3. An apparatus for varfilble image printing on tape 

according to claim 2 wherein said means for variable image printing 

further comprises 

a ribbon take-up spool spindle; and 

a ribbon take-up spool for collecting the thermal transfer 

ribbon, said ribbon take-up spool rotatably mounted onto said ribbon 

take-up spool spindle. 

24 
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4; An apparatus for variable image printing on tape 

according to claim 3 wherein said means for variable image printing 

prints the varia~le identifying information on the tape at a rate 

that is compatible with the speed of a tape· applicator on a 

s· production line for labeling and applying the tape to a case. 

5. An apparatus fo·r variable image printing on cap~ 

according to claim 2 wherein the thermal transfer ribbon is embossed 

with a dye, or ink, that is-transferred to the first side of the 

tape when heat is selectively applied to said print head, the ink 

J.O embossed on the thermal transfer ribbon being formulated to transfer 

the ink from the ribbon to the first side of the tape and to bond 

the ink to the tape so that the identifying information printed on 

the tape does not bleed into other layers of the tape and does not 

smear, blur or rub off under normal handling conditions. 

15 6. An apparatus for variable imag~ printing on tape 

according to claim 5 wherein the ink embossed on the thermal 

transfer ribbon and the tape are co-engineered to optimize the 

adherence, bleed resistance, visibility, flexibility and utility 

requirements for variable image printing the identifying information 

20 on the first side of the tape. 

25 

. 30 

7. An apparatus for variable image printing on tape 

according to claim 1 wherein said guide and roller means comprises 

a tension guide; 

a one-way idle roller; and 

a captive tape guide. 

B. An apparatus for variable image printing on tape 

according to claim 7 wherein said captive tape guide comprises 

a pair of opposed tape guide rollers; 

a driven tape feed roller; 

a stationary nip roller opposite said tape feed roller; and 

a driven platen roller opposite said print head of said means 

for variable image printing; and 
wherein the tape is wound around said tension guide, over said 

one-way idle roller, between said opposed tape guide rollers and 

35 , onto said tape feed roller. 

25 
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9. An apparatus for variable image printing on tape 

according to claim 8 wherein said means for advancing comprises a 

servo D. c. motor mechanically connected to said tape feed roller and 

said platen roller, said servo o.c. motor comprising a drive shaft 

s which simultaneously drives said tape feed roller and said platen 

roller to advance the tape past said print head of said means for 

variable image printing. 

10. An apparatus f~ variable image printing on tape 

according to claim 8 wherein said one-way idle roller, said opposed 

10 tape guide rollers, said tape feed roller and said platen roller 

support the second side of the tape while maintaining consistent 

alignment of the first side of the tape opposite said print head. 

15 

11. An apparatus for variable image printing on tape 

according to claim 10 wherein 

the tape is received from said tape unwind spool between said 

tape feed roller and said nip roller; 

said tape· feed roller and said platen roller are mounted on 

elongate tension a:rms connected at their opposite ends to said drive 

shaft of said servo D.C. motor so that said tape feed roller, said 

20 nip roller and said platen roller tension and support the second 

side of the tape opposite said print head of said means for variable 

image printing; and 

said opposed tape guide rollers are adjustably mounted on a 

transverse mounting arm to accurately align the.first side of the 

25 tape opposite said print head. 

12. An apparatus for variable image printing on tape 

according to claim 8 wherein said opposed tape guide rollers, said 

tape feed roller and said platen roller each have a coating thereon 

that prevents the chemical adhesive on the second side of the tape 

30 from accumulating on the exterior surfaces of said opposed tape 

guide rollers, said tape feed roller and said platen roller. 

13. An apparatus for variable image printing on thin, narrow 

tape, the tape comprising a first side having a release agent 

thereon and a second side opposite the first side having a chemical 

35 . adhesive thereon, said apparatus comprising 
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a thermal transfer printer for variable image printing 

identifying information on the first side of the tape, said thermal 

transfer printer comprising 

a tape unwind spool spindle; 

a tape unwind spool for supporting a roll of tape 

thereon, said tape unwind spool rotatably mounted onto said tape 

unwind spool spindle so that, the tape may be unwound from said tape· 

unwind spool on demand; 

a print head; 

10 guide and roller means for guiding the tape on demand 

past said print head to variably image print the identifying 

information on the first side of the tape; 

a ribbon unwind spool spindle; 
a ribbon unwind spool for supporting a thermal transfer 

1.5 ribbon thereon, said ribbon unwind spool rotatably mounted onto said 

ribbon unwind spool spindle so that the thermal transfer ribbon may 

be dispensed from said ribbon unwind spool past said print head on 

demand; 

20 

a ribbon take-up spool spindle; 

a ribbon take-up spool for collecting the thermal 

transfer ribbon, said ribbon take-up spool rotatably mounted onto 

said ribbon take-up spool spindle; and 

means for advancing the tape on demand past said print 

head; 
25 wherein the thermal transfer ribbon is positioned between said 

30 

35 

print head and the tape to variable image prµit the identifying 

information on the first side of the cape. 

14 . An apparatus for variable image printing on tape 

according to claim 13 wherein said guide and roller means comprises 

a tension guide; 

and 

a one-way idle roller; and 

a captive tape guide comprising 

a pair of opposed tape guide rollers; 

a driven tape feed roller; 

a stationary nip roller opposite said tape feed roller; 

a driven platen roller opposite said print head of said 

means for variable image printing; 

27 I 1111111 111111 11111 If Ill II 1111 
* C L M S * 



W099/20468 PCT/US98122466 

wherein ehe eape is wound around said tension guide, over said 

one-way idle roller, between said opposed tape guide rollers and 

onto said tape feed roller. 

15. An apparatus for variable image printing on thin, narrow 

s tape, the tape comprising a first side having a release agent 

thereon and a second side opposite the first side having a chemical· 

adhesive thereon, said apparatus comprising 

means for variable image printing identifying information on 

the first side of the tape, said means for variable image printing 

10 comprising 
a tape unwind spool spindle; 

a tape unwind spool for supporting a roll of tape 

thereon, said tape unwind spool rotatably mounted onto said tape 

unwind spool spindle so that the tape maybe unwound from said tape 

15 unwind spool on demand; 

20 

25 

a print head; 

guide and roller means for guiding the tape on demand 

past said print head to variably image print the identifying 

information on the first side of the tape; and 
means for advancing the tape on demand past said print 

head; 

wherein said means for variable image printing is coupled with 

a tape applicator on a production line. 

16. An apparatus for variable image printing on tape 

according to claim 15 wherein the variable identifying information 
to be printed on the first side of the tape is electronically 

transmitted to said print head of said means for variable image 

printing. 

17. An apparatus· for variable image printing on tape 

30 according to claim 15 further comprising a controller including a 

programmable memory for receiving, storing and electronically 

transmitt.ing a predetermined set of printing and sealing parameters. 

18 . An apparatus for variable image printing on tape 

according to claim 1 7 wherein the predetermined set of printing and 

. _ 35. '··· _sealing ·parameters are selected from the group consisting of the 

_ ·-·--··-------------~~-~~~~e:_i<:lentifying_information to be printed on the first side of 
- . the tape, the desired size and resolution of the printing, the speed 
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of said tape unwind spool, the speed of said ribbon unwind spool, 

the speed of said ribbon take-up spool, the amount of leader desired 

between segments of variable image printing, the proper amount of 

tension to be maintained on the tape, the interval between 

s repetitions of the variable identifying information, the speed of 

the production line, the length of the case to be sealed and the 

length of tape required to seal the case. 

10 

19. A process for variable image printing on tap~ comprising 

the steps of 

providing a predetermined length of thin, narrow tape 

comprising a first side having a release agent thereon and a second 

side opposite the first side having a chemical adhesive thereon; 

providing a means for variable image printing identifying 

information on the first side of the tape comprising a p.rint head; 

15 advancing the tape on demand past the print head of the means 

for variable image printing; and 

printing the variable identifying information on the first 

side of the tape through the release agent such that the. printed 

information does not bleed into other layers of the tape and does· 

20 not smear, blur or rub off as the tape is applied to the desired 

surface or under normal handling conditions. 
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20. A process for variable image printing on tape a~cording 

to claim 19 wherein the tape is applied t.o a case on a production 

line, the process comprising the further steps .. of 

electronically transmitting predetermined printing parameters, 

such as the variable identifying informati~n to be printed on the 

first side of the tape and the interval, if any, between repetitions 

of the variable identifying information, to the print head of the 
means for variable image printing; 

30 receiving, centering and retaining the case at a predetermined 

location on the production line, such as a combined sealing and 

labeling station; 

applying the tape to the case with the variabl"e identifying 

information on the first side of the tape exposed; and 

35 cutting the predetermined length of the tape. 
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