APPAMRTUS AND- METHOD-FOR MARKI NG A RUBBER ARTI CLE W TH A MEBSApEres

READABLE: BY* &1% GHT SCANNI NG DEVI CE ~ Technical Field 5 - The

i nvention..herein resides in the art of . mar ki ng cured substrate, such
as a rubber tire, with a - - code, preferably a bar code, nmarking readable
with a l'ight or |aser scanning devi.ce, said.marking.being capabl e
when properly marked to furnish a history-of 10 the ‘arficle fromists .
so-call'ed "birth to grave". Al so, the nessage on the | abel or insignia
cured to the plastic or rubber sdbstrate can serve to identify -
the cured plastic or rubber and afford a | ogo such as may be used with

the article alone or with the nessage

APPARATUS AND METHOD FOR MARKTNG A RUBBER ARTICLE WITE
A MESSAGE READABLE BY A LTGHT SCANNING DEVICE

Technical Field
5 The invention herein resides in the art of
marking cured substrate, such as a rubber tire, with a
code, preferably a bar code, marking readable with a
light or laser scanning device, said marking being
capable when properly marked to furnish a history of
10 the arﬁicle from its so-called "birth to grave".
Also, the messagé on the label or insignia cuxed to
. the plastic or rubber substrate can serve to identify
the cured plastic or rubber and afford a logo such as
may be used with the article alone or with the message

15 or insignia.

Béckaround - _Art
. Heretofore indicia or decorations, including
~ logos, have been applied to the sidewall of tires.
20 For example, white sidewalls have been applied to

tires; special identiinng or grading codes have been

placed on the sidewall of a tire for purpose of -

indicating grade, uniformity, identification of

source, as well'as'decorations and the like have been
25 used. ' . . '

Generally, tires are marked using inks and paints
that ére commercially available. These marks are
applied by stamping, stéﬂdilingl labeling or painting
onto the tire with or without curing. Unfortunately,

30 these markings on the tire may be washed off or
smeared by abrasion. Also, the methods used’
heretofore were costly and were subjected to producing

~identifying indicia subjects to being disturbed,
damaged or marred in use.

35 - There is need in the art for simpler, inexpensive
methods for imparting indicia to tires, especizlly
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15 or insignia.

Background - Art : Her et of ore indicia or

decorati offs, ificl udi ng: | ogos, have been applied to the sidewall of
tires. 20 For exanple, white sidewalls have been applied to tires,
special identifying or grading codes have been . pl aced on the sidewal |
of atire for purpose of - ~indicating grade, uniformty, identification
of .- source, as well as decorations and the |ike have béen 25 used.
General |y, tires are marked using inKséapd pai nts that are
commercially avail-able. These marks- are appl i ed by stanping,
stenciling, |abeling or painting onto the tire with or without curing.

Unfortunately, 30

‘these markings on the tire nay be washed off or

sneared by abrasion, . Al soq,,the nethads used retoforﬁiwere costly

and were subj ect ed¥ith rddubidigia exh*Paqu W?ﬁgcﬁaﬁa%ﬂ =58
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| BEXRONSAY ure toNRiiQdstd BiistoPAFbAGirHIi€d a to tires,
grave as desired in the art with improved resistance
to destruction, distortion and higher clarity.

Summary of the Invention

An apparatus and method for supplying a graphic
label that is readable with a light scanning device
with such label placed on a rubber or plastic article.
The graphic bar code label is optically interpreted
with a bar code reader. The bar code reader consists
of a scanning device and decoder logic. The scanner
emits a light beam and detects light reflection. The
dark bars absorbs the light and, thus, the absence of
electrical signal, the light spaces reflects lights

. and generates an electrical signal.  The electrical

signal duration determines the width of the bars and
spaces. The decoder logic subjects the signal to a
comprehensive decoding algorithm which determines code
type accuracy and validity. The scanned data can then
be transmitted and/or stored. There is also two types
of bar code readers, a visible laser scanner that
detects a bar code based on light reflectance and an
infrared scanner that reads a bar code based on the -
detection of carbon black or a similar pigment. The
graphic label is adhered to an uncured or cured
substrate such as a tire, a building bladder or other
rubber articles by placing the graphic label on the _
curable substrate, preferably in a mold and effecting ~
cure by pressure and heat or other curing conditions
to cause the label to adhere ‘to the cured article such
as a tire.

Thus, the cured substrate with the label with the
graphic message is produced by using thermal transfer
techniques. For this purpose, the ribbon in contact
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2 wth sald i ndi ci a exhi biting high clarlty, resol ution, and preferably
the indici'a cal be coded at the poi nt- of manufacture to carry its history
frombirth to grave as desired.in the art with inproved resistance to
destruction, distortion and higher clarity. Summary of the Invention
According to the aspect of the invention there is disclosed apparatus for
mar king a cured rubber substrate with a graphlc message that can be read
by a scanning unit including: a means- to hold a.thermal transfer

ri bbon and advance said ribbon to a_printer on demand froma signal from
an electronic neans, said printer c&ntactlng said ribbon to print a heat
transferabl e graphics on a substrate; nmeans to sever or cut said
substrate to give a |l abel on a curable rubber article; nmeans to

subj ect said |abel on said curable rubber article to curing conditions in a
curing means toY&FRAdeeFUBSRAFhRTe Massed detveenPyivtuSRE &MCubber articl e;
and a neapsessuneczdlli gihermfingchendl fisorentioeededsageridn t he cured

rubber article. of elements that are computer controlled to precisely
heat and cool. The ribbon and label stock passes by
5 the print head and the ink can be selectively heated
with this operation being synchronized by computer
operation. A combination of heat and pressure is
applied to the ribbon in contact with the substrate
which causes the ink to liquefy and transfer from the
10 ribbon web to the label structure. When the ribbon is
stripped away, the ink is left where heating occurred
on the substrate material. The label is placed on a
cured or curable article and the label and substrate
_ are subjected to curing conditions to effect transfer
15 of the label to the cured substrate which may now
contain the message in solely, alphanumeric, bar
codes, human readable characters, and logos or
mixtures of them. The bar code message is normaily
printed as a series of vertical_bérs and spaces of
20 varying widths to supply the message in.readable form
with_the light reflected from the series of varying
width bars and spaces.
The bar code .itself is preferably a binary code ‘
with information encoded in the relative widths of
25 bars and spaces in a printed pétterp which is an
optically read language. Bar codes are read by
sweeping a small beam of light across the bar code.
The light source may be a light pen with on light
emitting diode/photo diode or a handheld and fixed
30 laser scanner that uses a mechanically or - ~
electronically scanned light beam.

i



According to anot her aspect of the invention there is disclosed a nethod of

| abelling a tkre conprising the steps of:- making a label in atire
bui | di ng station by (1) activating a nmeans to advance a heat transfer
ri bbon to and through a print head, (2) activating said print head

to selectively heat a portion of the ribbon to . produce a nessage on a
substrate consisting of a filmof polyester or thin rubber in. response to
the direction of the workman of said station and (3) severing said
substrate with the nessage to produce a | abel; :. pl aci ng the nessage of
said | abel on and in contact with an#cured tire in said station;

curing said uncured tire in a nold wth pressure and tenperature to get a
cured tire having the message transferred to said cured tire; and

Disclosure of Invention :
In light of the foregoing, an aspect of this
invention is to furnish a method of applying a plastic
5 or rubber substrate with a label that exhibit a
message which can be read by reflective light
preferably with a scanner. '
It is the objective of this invention to provide
for a logo insignia and/or bar code or other code on a
10 tire or similar rubber object which.yields a
characteristic markings which are cosmetically
acceptable in appearance and scannable which are not
congidered a foreign material to the article such as a
paper label or a decal with a non-compétible adhesive.
15 A further aspect of this invention is to furnish
an apparatus that allows the label to be generated by
the operator at his work station to include a message
which may indicate the current history of the specific
cured article being formed. Said current history
20 indicating its numerical sequence in the manufacturing
process, and in some cases, its individual components.
Thus, this invention provides apparatus for making a
label from label stock and ribbon which the operator
can use a keyboard via a computer to control the
25 printing of the message including logos if desired,
_ and securing or cutting the label in the desired
[ lengths. Then the operator can place the label on the
' uncured substrate, preferably so the'message transfers
to the cured article is inverted but still be readable
30 in the normal manner as by a scanner device or wvisual -
eye contact on the finished product.
- Thermal transfer technology enables the user to
print on-site; on-demand, variable information in
- human-readable and bar code form in acceptable quality
35 and quantdity. IE the article to which the-méssage is
being transferred to is black, then the ink on the

s



3 then reading to identify the nmessage on the tire. Accordi ng

to still. dnothér aspect of the invention there is disclosed a nethod of

pl aci-ng a graphic nessage on a cured tire conpri sing: praviding a
tire builder at a tire building station with an apparatus for the buil der
to advance a thermal link transfer ribBbon through a printhead and i
activation means that controls advance of said transfer of said transfer
ri bbon,; advanci ng sai d ri bbon thereby; directing an activation
means to control the printhead to print a graphic nmessage on a substrate;
severing said substrate to give a | abel; pl aci ng said | abel on an
uncured tire; curing said uncured tire to transfer the graphic

message fromthe label to said cured tire; and

ribbon should be white or silver:or any reflective
type color. The thermal transfer equipment can then
be programmed for the reverse printing of bar codes
such that upon application to a black substrate, the

5 printed white or silver bars would act as the
reflective spaces between the non-printed black bars
of ' the substrate backing for appropriate scénning
capability.

10 Description of Drawings
For a complete understanding of the objects,

techniques, apparatus structure and the method of
placing an indicia and cured substrate with said
indicia being readable by a scanner device in response
15 to reflective iight or electromagnetic radiation,
reference should be had to the following detailed
description and drawing wherein:
Fig. 1 is a block diagram of my novel method and
apparatus. ' '
20 Fig. 1A is a schematic view of the apparatus for
preferably performing various steps of the method.
Fig. 1B is a schematic sectional view showing a
thermal transfer printing step under heat/pressure.
' Fig. 1C is a sectional view of the curing station
25 showing the protective .substrate being removed.
Fig. 1D is a sectional view of the station where
the bar code scanning occurs. ' '
Figs. 2A-2B are plan views showing various forms
of the finished messages may take. |
30 Fig. 2C ig another view of a label showing an
opaque message for use on a contrasting object.
Figs. 3A-3E are detail views showing steps -
required for forming a label and application to
green rubber object. ' :

u



then readi ng the graphic nmessage on said cured tire.
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In light of the foregoing,

an

invention is to furnish a nethod of applying a plastic

preferably wnth a scanner.

code on a .

Figs. 4A-4C are schematics sectional wview showing
steps required for attaching a labél to a cured
object.

Figs. 5A-5B are detail views similar to Fig. 3C
and Fig. 3E showing a label may emboss a green object.

Best Mode For Carrvinag Out The Invention

Referring now to the drawing Fig. 1A, numerical .
11 designated schematically one embodiment of the
apparatus for practicing this invention. A thermal
transfer printer 13 melts the ink 12B off a ribbon 12
onto the substrate 14. These types of printers
produce excellent images and does not require
specially treated substrates. The label stock 14 can
be paper, plastics such as Mylar or rubber films. The
numerical 12 designates a roll of xibbon on a support
12A that feeds to and through the printer assembly 13.
The numerical 14 designates a roll of label stock on a
support 14A that also feeds to and through the printer
assembly. In response to an electronic message '
generated by the operator’s activation of the keyboard
15 of a computer. The activation of the keyboard can
be wired to send an electronic signal directly to the
motor (not shown) of the printer.assembly to cause the
ribbon drive to advance the ribbon and substrate. The
ribbon is advance due to tension on the ribbon from
rotation of the drive wheels on rolls. Preferably, it
is constructed so the activation of the keyboard by
striking various keys to cause the computer 16 to
synchronizely activated via the drive motor and the-
ribbon drive to advance the ribbon with the substrate
through the printer. The computer activates the
printer print head to print on the ribbon the indicia
of the message typed by the operator. This message
can be printed at any stage in manufacture and use of
the article with a message thereon. A combination of

nmessage whi ch can

It
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10 tire or simlar rubber object which yields a characteristic
mar ki ngs which *are cosnetically accept abl e i n appearance and scannabl e
whi ch are not considered a foreign material to the article such as a
paper |abel or a decal with a non-conpatibl e adhesive. 15 A further
aspect of this invention is-to furnish an apparatus that allows the

| abel - to be generated by - the oper.ator at his work station to include a
nessage whi ch may indicate the current history of the specific

cured article being forned. Said current:.history 20 " indicating its
nunerical sequence in the manufacturing - process, and in sone cases,

I ts individual conponents. Thus, this invention provides apparatus for
maki ng a | abel from | abel stock and ri bbon which the operator can
use a keyboard via a conputer to control the 25 printing of the nessage

i ncluding | ogos if utagl 404l pressuredfld £RNULENG @heCiidbonid Rentakel in the

desi r ed |engt Ry HIPTbAGA0CT Al GANLJY 26 Lhesbahg on the

uncured substrate, preferably so the nessage transfers Eo the cured _
article is invertedifessEra t‘f?élsifé’éd%metg% Tibpfn(¥RD HBrTHE ‘ABFher as by a
scanner device or \Hubgbtate. Whepethemidbonoie stteifped sheyl froodehs .

The(r]I nal Ej ransf esblt achap| sgycemsd)l efktiie 14serwtede heawihgtodgﬂrséa gm f .
on-demand, varia N ; - r.ea ar code formin
accept abl e quali tyq: i%légﬁ%%gérﬁﬁlat@y PIII%#Q?%elygr tglggt}}ge ?%gev%i ¢h the nmessage
is bei ng t r ansfEEPFERRT ¥+ FPECRESPHBNTRITEPNRE SR Hhe PT2RE.

head 13, the computer can then cause the cutting
member 17 to contact an anvil to cut the substrate to
10 give a label 18 of the desired length.

In the heat pressure station 19, the label is
inverted and placed on a curable substrate 20 and the
curable substrate with the label 18 is cured in the
customary way in the heat pressure station 19 such as

15 a tire mold or related mold.
The cured substrate with the label cured or
~adhered thereto as shown by numerical 21 can be read
either-visually or by use of a scanning device 22,
The scanning device 22 preferably emits a light or
20 related electromagnetic radiation which strikes Ehé
label-and is reflected back to be read by the scanner.

Thermal transfer ribbons consists of at least two
major elements, a carrier film and the transfer ink
layer. The roll 12 of ribbon is preferably a laminate

25 of desired width and thickness for securing it to the
substrate. The laminate usually compriseds a carrier
or bécking sheet of a polyester typically Mylar, h
Tedlar, High Density Polyolefin or other film or sheet
materials about 4.5 microns (0.18 mils) to 5.7 micronms

30 (0.22 mils) and the ink layer. o ' ~
) This carrier sheet has an ink face coating‘of a
suitable transfer stock such as any suitable
thermoplastic elastomer, for éxample, a rubber, a
hydrogenated styrene-butadiene block copolymer, a

35 carnauba wax, an ester wax, or a suitable dry film
ink. The coating usuzlly has a thickness which is



ri bbon should be white or silver or .any reflective
thermal trfansfer equi pment can then
printing of bar codes
the 5 printed white or silver bars would act as the
bet ween the non-printed black bars
appropriate scanni ng capability. . 10 Description of Draw ngs

type col or.
be programmed for the reverse
such that upon application to a black substrate,
refl ecti ve spaces
of the substrate backing for

The

For a conpl ete understanding of the objects, .: . techni'ques, apparatus

structure and the nethod of

with said

10

15

20

25

30

35

-8 -

substantially less than that of the backing'sheet

face.
A method of printing a graphic message on a

plastic or rubber substrate comprising activating an

electronic system to advance a thermal transfer ribbon
to a printer and electronically directing said printer
to print a graphic message, severing or cutting said

substrate to generate a label with a heat transferable

message thereon, placing said label on a curable
plastic or rubber substrate, curing said label on the
curable plastic or rubber substrate, and later reading
said graphic message. '

The message on the printed label may consist of
various groups of letters, numbérs, logos and bars
codes. The bar code itself is preferably a binary
code with information, nuﬁbers, letters -and symbols
encoded in the widths of bars and spaces in an
establiéhed pattern. The nature of one message is
shown encoded in Fig. 2C. The logo of Goodyear is
shown with a series of vertical bars 23 and spaces 24

with the width of the bars and spaces being adjusted
-to reflect the light so a message may be read. Also,

the message of Fig. 2A has the number 03260108 to show
other forms the message may take.

In a preferred embodiment of this invention where
reverse printing of bar codes and/or mirror printing
of other insignia are being used, a silver ink printed
transfer ribbon gives unique results with black
substrates such as a rubber stock loaded with carbon
black. In this case, it is advantageous to have the
printed silver ink bars act as the reflective spaces
between the non-printed bar formed by the black loaded
rubber backing material. Referring to Fig. 2C, the
dark inks may be used for reverse printing on light or
non-carbon black stocks.

placing an indicia and cured substrate



I ndi ci a being readabl e by a scanner device in response 15 to reflective

i ght or electromagnetic radiation, reference should be had to the
foll owi ng detail ed description and drawi ng wherein: Fig. 1
is a block diagram of my novel nethod and apparatus. 20 . Fig. 1A
is a schematic view of the apparatus for preferably performng various
steps of the nethod. Fig. 1B'is a schenatlc sectional view
showi ng a thermal transfer printing step-.under heat/ pr essur e.

Fig. 1Cis a sectional view of ‘the cufing station 25 show ng t he
protective substrate being renoved. Fig. 1D is a sectional view
of the station where t he bar code scanni ng occurs. . Figs.
2A-2B are plan views show ng various forns of the finished nmessages
may take. 30 Fi gt £0uld mephescivted diatathalmiintirmiingsan

opaque nessage forudégeifnydsComtdn@sbh HreOBj£Llable commercidilgs. 3A-3E are
detail views show ng. ﬁ&nﬁ)% sitved GQYLE&H shQr forming a | abel and application
to a green ruﬁber [0

Léhough the silver inks have been disclosed.
5 herein; it should be appreciated that the white inks
made with white éigments, such as titanium oxide, may
be used, too. ' .
The logo can be printed on heat resistant Mylar
film whose gauge can range from 1 mil to 20 mils thick
10 using well known thermal transfer printing techniques
and subsequently attached to a tire sidewall or
position on a greén tire prior to curing the article.
The inked markings transfers directly to the rubber
. during heat application by a temperature controlled
is5 platen or curing. The label exhibits excellent
' dimensional uniformity on the finished part while the
‘'same Mylar film is protecting the heated platen
surface or mold itself from the ink and protects the
ink f£rom platen/mold residue. The Mylar £ilm can be
20 removed or left on for surface protectiom. .

An important concept for application is the
mirror image printing of any insignia such that in
using a white or silver ink thermal transfer fibbon;
when transferred to a black surface, the |

25 distinguishing marks or logo are human readable.

Thermal printing'techniques were successfully
employed for label fabrication. For this purpose, the
thermal transfer ribbons used are constructed of a
polyester f£ilm carrier web that is coated on one side

30 with a pigmented wax-based or resin-based ink. At the
print head of the equipment, the ribbon is in constant
contact with the label stock such as Mylar film. A
combination of heat and pressure is applied to the
ribbon which causes the ink to liquify and transfer

35 from the polyester web to the label structure.



- 6- : Figs. 4A-4C are schematics sectional view show ng

steps requiredfor attaching a |label to a cured obj ect.

Figs. 5A-5B are detail views simlar to Fig. 3C 5 and Fig. 3E showi ng a

| abel may enboss a green object. Best-Myde For Carrying Qut The. —

I nvention Referring now to the drawing Fig. 1A, nuneri cal 11
desi gnated schematically one enbodi nent .of the 10 apparatus for practicing
this invention. A thernal transfer printer 13 nelts the ink 12B off a
ri bbon 12 onto the substrate 14, These typés of printers pr oduce
excel l ent images and does not require specially treated substrates.
The | abel stock 14 can 15 be paper, plastics such as Myl ar or rubber
films. The nunerical 12 designates a roll of ribbon on a support

12A that feeds to and_t h Jring ssenbl The nuneri cal
14 designates a roll ng&%a el ost%&egﬁpge?@' %%%B;%Xlﬁ%%lﬁi ftrﬁrélt al so feeds
to and through t?¢ FPENERARSEhEL JESHBHAPS 1P VETdsH Hag3 8fect ronic

nmessage extremely crisp lines. The ink returns to its harden
state immediately upon removal of the heat and
5 pressure. When the ribbon is stripped away, ink is
left where heating occurred on the label material or
substrate. Thermal transfer printing devices can also
be used for text and graphics applications'since high
dengity, sharp, crisp imaging is feasible. These
10 units are suitable for centralized label production or
on-demand printing in the factor at the operator’s
work station.
Particularly suitable for this label making is a
personal computer having software that includes bit
15 image data transfer. The preparation of graphics for
inclusion in the bar code label consists of the
following steps: (1) the image is read by an
electronic scanner whose electronic signal is
transferred to a computer such as a MacIntosh® ITci to
20 store and display the graphics; (2) the scanned image
is stored in a TIFF file format for use in an IBM PC
computer; (3) PC Paintbrush program is loaded in the
BM® . pC computer and the file in TIFF format is saved
to a PCX file format; (4) this PCX file is then
25 converted into a hexadecimal format and subsequently.
'transposed a negative image into a positive image.
This transposed hexadecimal graphic file is sent
via the IBM® PC computer to the Zebra® 130 thermal
transfer printer (having 512K RAM) for MEMORY storage.
30 - The equipment has a high resolution printhead
preferably 8 dot/mm density which can yield superior
graphics and bar code outputs. Finally the ZPL®

{Zebra Programming Language) format is sent f£rom the |
13M% pC computer that include commands to call up the



generated by the operator's activation of the keyboard 15 of a
conputer.- The activation of the keyboard can be wired to send an:

el ectronic signal directly to the notor (not shown) of the printer
assenbly to cause the 25 ri bbon drive to advance the ribbon and
substrate. The ri bbon i.s advance due to tension on the ribbon from
rotati-on of the drive wheels on.rolls,. Preferably, it- I s constructed
so the activation of the keyboard by ' striking various keys to cause
the conmputer 16 to 30 synchronizelyi activateed via the drive nmotor and the
ri bbon drive to advance the ribbon with the substrate t hrough the
printer. The conputer activates the printer print head to print on the
ri bbon the indicia of the message typed by the operator. This nessage

35 can be printed at any. stage_igh _nmanufacture and us f the article
with a message t FEFRRGHTS ig%@ﬁfgi %P i Sﬁa‘ﬁﬁmen%s E'?-.r %exr' = Bar

codes for a unique label.
For several applications, this unique label is
printed on Mylar £ilm 5 mils thick using a )

5 commeréially available white (wax base) ribbon with
the characters and/or graphics reproduced mirror
images and the bar codes reverse printed such that the
white bars act as the reflective spaces when applied
to a black object (Fig. 2).

10 This invention may be practiced on so-called
green rubber applications or cured rubber
applications.

In green rubber application, the steps referring
to specific Figures, i.e. Fig. 3A are

15 .

1) printing the label .identification
on the surface of a heat-resistant
label material such as Mylar £ilm
with the characters reproduced as
20 mirror images and bar codes
' reverse printed;

2) Fig. 3B: positioning the label to
- an appropriate location on an
25 uncured rubber article such as a
green tire of Fig. 3B: or in a
mold with the ink surface facing
the rubber surface; and

30 3) curing the green rubber article
such as a tire in a heated mold
i.e. in Fig. 3C for a specified
period of time and temperature
such that the bar code ink is

35 seléctively transferred and bonded



-7- heat and pressure is applied to the ribbon in contact

with the substrate, which causes the ink 12B to - |l i qguefy and transfer
fromthe ribbon web to the | abel substrate. Wen the ribbon is
stripped away fromthe 5 label structure, ink is'left where heating
occurred on the | abel material. Preferably, as the | abel

substrate with the nessage thereon exits the print head 13, the.
conputer can then cause the cutting . :menber 17 to.contact an anvil to
cut the substrate to 10 give a | abel 18 .of the desired l'ength. "~ In
t he heat pressure station 19, the | abek ts inverted and placed on a
curabl e substrate 20 and the curabl e substrate with the | abel 18 is
cured in the customary way in the heat pressure station 19 such as 15
atire nmold or related nold. The cured substrate with the | abe

cured or adher ed t her @l0tRé Gftewnsunfany @y ithal rabbegan be read

either visually or by use qf..a.§canning device 22. - The scanni ng devi ce
22 preferably emits a light or 20 related el ectronmagnetic radiati on which
strikes the | abel and is reflected back to be read by the scanner.
Thermal transfer ribbofs thensited rubbex appiscatiinyg, the shepoare|hents, a
carrier film apd tdwwhransfigl 3alegain: |layer. The roll 12 of ribbon is
preferably a lamnate 25 of desired width and thickness for securing it to

t he , .
1) printing the label identification

on the surface of a heat-resistant
_ label material such as Mylar film
10 with the characters reproduced as
mirror images and bar codes
reverse printed;

2) then as seen in Fig. 3B
15 positioning the label to a cured
rubber article such as a cured
tire with the ink surface facing
the rubber substrate; and now
referring to Fig. 4A-4C:
20
3) effecting the transfer of the ink
by the uniform application of heat
(250°F - 300°F) and pressure (300-
500 psi) for a short time (15-30
25 seconds) such as by the use of a
heated iron.

It is believed that the heat resistant Mylar £ilm
stabilizes the insignia information during transfer
30 such that a precise label is obtained on the tire or
rubber product. The film also protects the heated
platen or mold surface from any contamination. The
ink that is used in the thermal printing process is
the same ink that is transferred to the tire or rubber
35 product after the application of heat. The same



substrate. The |lam nate usually conprises a carrier or backi ng sheet

of a polyester-typically Ml ar, Tedl ar, Hi gh Density Pol yolefin or
other filmor sheet materials about 4.5 microns (0.18 mls) to 5.7
.mcrons 30 (0.22 mils) and the ink |ayer. This carrier sheet has
an ink face coating of a suitabl e transfer stock such as any suitable
t her nopl astic el astoner, for exanple,. a rubber, a.. . hydr ogenat ed
styrene- but adi ene bl ock copol yner, a:35 carnauba wax, an ester wax, or a
suitable dry film i nk. The coqﬁghg usual-ly has a thickness which is

- 8- - - .

capability is possible with text, graphics and bar
codes. T
The unique labels can be printed using a
conventional thermal transfer printing techniques and
5 utilizing a heavy pigmented, light color
(white/silver) thermal transfer ribbon. The use of a
heat resistant substrate such as Mylar film remains
undistorted in processing (printing and transfer) and
its contrast is unchanged during end use application.
10 Labels can be printed at the tire building station or
other areas upon demand which eliminates inventory and
logistics problems with preprinted labels or mix-ups
during transport to the application point. Practicing
this technigue result in sharp, crisp well defined
15 logos of distinguishing markings on a rubber surface
with its method of application being relatively simple
and versatile. '
This invention intends that the label may be
updated at any time during its life, for instance,
20 when the tires are brought in to be recapped.
~ While certain representative embodiments and
details have been shown for the purpose of
illustrating the invention, it will be apparent to
those skilled in this art that various changes and
25 modifications may be made therein without departing
from the spirit or scope of the invention.



substantially |l ess than that of the backing sheet face. : A
met hod of printing—a graphi c nessage on a pl astic or rubber substrate

conpri si [ 5 electronic systemto advance a thermal transfer
r| bbon ”mmmm,'mimjgyl and electronically directing said printer to
int a graphic severing or cutting said ‘substrate to.
generate a label with a heat transferable . message thereon, plracing
said |l abel on a curable 10 plastic,r rubber substrate, curing said’| abel
on the curabl e plastic or rubber substrate, and |ater reading
sai d graphi c nessage. The nessage on the printed | abel may
consi st of various groups of letters, nunbers, |ogos and bars 15
codes. The bar code itself is preferably a binary code with
information, nugbgF S Feidepsyand synbol s encoded in the w dths of
bars and spaces 1n an  established pattern. The nature of one nessage
S shown encoded in Fig. 2C. The | ogo of Goodyear is 20 shown with a
series of vertical Bars ArPazpeisfacemarking a cugieghrgizerwi dt h of the bars
and spaces bei nguidj-dsé edith a giaphieftheaghgt hehdd ghh %0 raza@w8sage nmay be

read. Also, g scatrﬁg.ﬁgexﬁﬁ%g@hﬂaét::'eglzéib‘bga§n(flhﬁlﬂg@%ea9§2l§9108 to show

other forms the ssa ma referred. enbodi nent -of
this invention Qé% e m#e%wge’pﬁr?’rﬁq%g“’bq HAFCOFES a6 mirror
printing oto ¢t peintersicgnisraadeins ngsignad, £aomidnver ink printed
transfer ribbonepictesnimingsas f ekt sriwiticlk pratkng a heatbstrates such as a
rubber -stock | ogded "&4%6\ CRERMY cd00n Bl 2Kstrdid, L RbSnLR8Cseddr 1S

advant ageo to_have t
9 l*% or cut the substrate to give a label having a graphic

message thereon, placing said label on a curable

rubber article; means to subject said label on the

curable rubber article to curing conditions in a

curing means and a means to read light reflec ted from
15 the graphic label on the cured rubber article.

[o1)
"N
jai

2.. The apparatus of claim 1 characterize

- that, the ribbon is a heat resistant polyester film

_ whose gauge is usually less than 1 mil with & silv
20 ‘or white pigmented ink coating.

3. The apparatus of claim 1 characterized in
that the substrate is & heat resistant polyester
, whose gauge is from 1 to 20 mils thick.
s
4. The appafatus of claim 1 characterized in
that the label is placed on the curable rubber articls
to effect a mirror imzge transfer of the graphics on
the label to the rubber article and reverse transfer .
30 of a bar -code to the rubber article. .

5. The method of labeling an article
Characterized by comprising the steps of making a
label at 'a work station by advancing a transfer ribbon

35 through a print head, activating a means that controls

t}hsB&mIkThaﬂ

T Al



I nk bars act as the reflective spaces

printed silver

non-printed bar forned

on 1+ one ALY

-0-

in this invention are avail able commercially
_ Al t hough the silver
shoul d be appreciated that the white inks

such as titani um oxi de, may be used, too.

i nk.

10

20

25

30

n bl ack stocks.
"I't *shoul d be appreci ated.that the printing |nks

the advance of the transfer ribbon to advance the
transfer ribbon, advancing said ribbon thereby, and
directing an activation means to control the print
head to print a message on a substrate and then sever
said substrate to give a label, placing said label on
an article, curing said label to said article to give
an article labeled with a message, then reading the

label to discover the message.

6. The method of claim 5 characterized in that
the label is placed on a curable article to offset a
reverse printed bar code label to the rubber article
and mirror image transfer of the graphics on the Tabel
to the article.

7. The method'of claim 5 characterized in that
the label is placed on a black curable rubber article -
to offset a reverse printed white/silver bar codé
label to the rubber article, wherein the printed
silver/white bars act as the reflected spaces between
the non-printed bar formed by black loaded rubber
backing material of the rubber article.

8. The method of claim 6 characterized in that
the message is readable by a scanner that is activated
by reflected electromagnetic radiation.

9. The method of claim 8 characterized in that
any reflection of the electromagnetic radiation
supplies an electrical input to a computer to store

said input and allow said input to be printed in a

print form.

This Sheet Has Been Replaced

bet ween t he

i-nks -have been disclosed 5 herein;
made with white pignents,

by the bl ack | oaded rubber backing material.
|ﬂE dark inks may be used for reverse printing

used

I ncl udi ng silver colored

it



The | ogo can be printed on heat resistant Myl ar fil mwhose gauge ‘can
range from1l nmél to 20 mls thick 10 wusing well known thermal transfer
printing techniques and sdbsequently attached to a tire sidewall or -
.position on a green tire prior to curing the article. The i nked
mar ki ngs transfers directly to the rubber during heat application by a
tenperature controlled 15 platen or curing. -The-Tab&l exhibits excellent
di mensional uniformty on the finished part ‘while the_ same Mylar film
Is protecting the heated platen surface or nold itself fromthe ink
and protects the- ink fromplaten/nold residue. The Mylar filmcan be
20 renmoved or left on for. surface protection. An i nportant
concept for application is the mrror image printing of any insignia
such that in using a white or silver ink thermal transfer ribbon;

when transferred to a bl ack Sukfate, of hehe?biselichi-Bgui shing marks or | ogo
are human readabl e. Thermal printing techni ques were successfully
enpl oyed for Iabel fabrlca i on. For thIS'  he thermal transfer
ri bbons used ar e2EBAR L A - RHEER “5web that is
coated on one side 3B_MES , NI ,11lﬂoased ink. At

t he primt head of the eqU|pnent t he rlbbon IS i n constant

contact with the |abgl %&%t&gdﬂdaﬁeﬂ\%lda%g gug%l gEQii-nat i on of heat
and pressure is applled 1 causes the " nk to liquify

‘and transfer 35 aﬁ%‘oﬁ?%?u%SpBFiﬂi?ﬂérw%&§b“t%}QHFeSF%ﬁﬁﬁn B ure.

with sucn label placed on & rubber article. The
graphic bar code label is optically interpreted with a
i0 bar code reader.
Thus, the cured substrate with the label with the
graphic message is produced by using thermal transfer
' techniques. For this purpose, the ribbon in contact
with the substrate passes by a print head &nd the ink
can be selectively heated with this operation being
synchronized by computer operation. When the ribbon
is stripped away, the ink is left where heating
occurred on the substrate material. The printed
‘substrate exits and is cut to produce labels of
20 desired length. The label is élaced on a cured or
curable article and the label znd substrate are

[y
81}

subjected to curing conditions to effect transfer of.
the .label to the cured substrate which may now contain
the message in solely, zlphanumeric, bar codes, human
readable characters, and logos or mixtures of them.
The bar code message is normally printed as a series
of vertical bars and spaces of varying widths to

N
wn

sunbly the message in readable form with the light

-

reflected from the series of varying width bars and

30 spaces.
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- 10 - By design of the equipnment, the inks flows from

.one dot ®aan@ther resulting in very uniformlines and extrenely crisp
lines. The ink returns to its harden state i medi ately upon renoval of
the heat and 5 pressure. \en the ribbon is strjpped away, ink is »

| eft where heating occurred on thé Iabél ﬁ&bﬁPla| or: -, substrate.-

Thermal transfer printing devi ces Lan dlbo be.itsed for text and

graphi cs applications since hig den5|ty, sharp, crisp inmaging is
feasi ble. These 10 wunits are suitable foor centralized | abel production or
on-demand printing in the factor at the oper atjoy s - work station.

Particularly suitable for this |label making is a personal conputer
havi ng software that includes bit : ’

KEYBOARDT ™

L . FG L

COMPUTER +— 16

'

THERMAL |
TRANSFER +— 13
PRINTER

{

CUTTER

LABEL +—18

R
P | | 1
PLACE LABEL ON PLACE LABEL ON
UNCURED SUBSTRATE CURED SUBSTRATE
1
{ 1
CURE APPLY HEAT AND
SUBSTRATE PRESSURE TO LABEL
|

/-
A S—
SCANNER 122

!

COMPUTER

J




15 | mage data transfer. The preparation of graphics for I ncl usi on

'in the b code | abel consists of the follow ng steps: (1) the inage
is read by an el ectroni c scanner whose electronic signal is
transferred to a conputer such as a Maclntosh[err] llci to 20 _store and
di spl ay the graphics; (2) the scanned i mage Is stored in a TIFF file
format for use in an | BM PC conputer; (3) PC Paintbrush programis

| oaded in the | BM err] PG.cqnpuier ang thge file«sn TIFF format is
saved to a PCX file forniet (43 ihi.s PCX #i'4-p. s then 25 converted
into a hexadeci mal format and Suliseauterrt| y******* ttarfdposed a negative inage
into a positive inmage. ' This transposed hexadeci mal graphic file
is sent via the IBMerr] PC conputer to the Zéa[err] 130 ther nal

transfer printer (having 512K RAM for MEMORY storage. 30 The equi pnent
has a high resolution printhead Fl;{gef ngl y 8 dot/mmdensity which can
yi el d superi or graphi cs and bar ‘code tputs. Fi nahl y the ZPL[err]
(Zebra Progranmi ng Language) figr matzixs setgd fr¢@nt hs/ IBMerr] PC
conmputer that include commang 0 C3 p X .

e

COMPUTER |———=

| KEYBOARD

Ns

00o
’
o

SCANNER -~ COMPUTER

\
22

FIG. ID



graphics and all ZPL[err] statements for text and bar codes for a
uni quewl abel . For several applications, this unique |abel is

.+ printed on Mylar film5 mils thick using a 5 comercially available white

(wax base) ribbon with the characters and/or,.graphics repr.oduced
mrror i mages and the bats codep, revérsea printed such that the

white bars act as the refledtiidve spages phan appl-€d . to a bl ack object
(Fig. 2). 10 This invéntion nmay be practiced on so-called green
rubber applications or cured rubber applications.- In green
rubber application, the steps referring Lo specific Figures, i.e. Fig.

3A are 15 1) printing the Iabelgﬂagntification

23 24 24 23
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on the surface of a heat-resistant | abel material such as

Mylar il m e wi th the characters reproduced as 20

. m£-or- i-mages and bar codes reverse printed, 2)

- Kig. 3B: positioning the labe| tq . oo Lt 8N appropriate | ocation
on an 25 uncur ed :I‘LIE)bel"- a,r:t Lc1 e s'uch- as a green
tire of Fig. 3B: or in a : Aot gebd withthe ink surface faci ng
t he rubber surface; and 30 3) —curing the green rubber article
such as a tire in a heated nold i.e. in Fig. 3Cfor a
specified period of time and ggerature 'such

that the bar code ink is 35 _ sel ectively transferred and bonded

12 FIG. 3A
N el

. 128 ZR;rg &t
A Z AM%
— e - L\\\\1 ' =
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D 1 FIG. 3B
7 | o
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- 12 - : to the outer surface of the rubber

articler* * In the cured rubber application, the steps are as 5
shown in Fig. 3A again: 1) printing the | abel identification
on the surface of a heat,jzesi,st:ant .3 .7*. 77377 ¢ | abel naterial such as
Mylar film 10 2 Wi t hit'kge ~char dctefS.réproduced as
mrror imges and bar codes *** ° - reverse printed, . 2)
then as seen in Fig. 3B 15 positioning the | abel to a cured
rubber article such as a cured . ,lire wth the ink surface
faci ng . 5/5

FROM FIG. 3B

24 14 |8
/"
20— 1 FIG. 4A

FIG. 4B

20 “1 FIG. 4C
- '4\ 8 /24 |
'9\///////\// U,
N \7\\\\\\\\\\

- FIG. bA

20

FIG. 5B




‘'t he rubber substrate; and now referring to Fig. 4A-4C. 20

3) effectlng the transfer of the ink - by the uniform

ap‘-pl i cation of heat ' (250[err] F - 300[err]F) and pressure

(300- 500 psi) for a short tine (15-30 25

seconds) such as by the use of a 16.- heated iron. 1t
is believed that the heat resistant Mylar film stabilizes the insignia

i nformati on during transfer 30 such that a precise |abel is obtained on the
‘tire or rubber product. The filmalso protects the heated pl at en

or mold surface froma con am.n n, The k t he
thermal printi ngﬁpﬁ)‘%‘&é 4aN ME—E’&Q&E%MWKB&%&Z@&&&@EWI
tire or rubber 35 pro,dMEssAG@REhbmpEmﬁmmGHfr SN NINGEDEVIEE

ABSTRACT

An apparatus and method for supplying a graphic label that is readable with a light
scanning device with such label placed on a rubber article. The graphic bar code label
is optically interpreted with a bar code reader.
Thus, the cured substrate (14) with the label with the graphic message is
(% ~ produced by using thermal transfer techniques. For this purpose, the ribbon (12) in
. contact with the substrate (14) passes by a print head and the ink can be selectively
. heated with this operation being synchronized by computer (16) operation. When the
ribbon (12) is stripped away, the ink is left where heating occurred on the substrate
material (14). The printed substrate exits and is cut to produce labels of desired length.
The label is placed on a cured or curable article and the label and substrate (14) are
subJected to curing conditions to effect transfer of the label to the cured substrate.
Flg 1A « -

REPLACEMENT SHEET

28 0CT 1996

G A



e T

o3 capability is possible with text, graphics and bar #2477 ses
codes. The uni que | abel s can be printed using a convent i onal
thermal transfer printing techniques and 5 ‘utilizing-a heavy pignmented,

l'i ght col or (white/silver) thernmal txansfer ribbon. The use of a

heat' resistant substrate such as Mylar filmremains undistorted in
processi ng Withr $aid iindjcianexhibiting thigh clapity, resolutien, anshpreferablysthe rindigiagean be
during end use application. 10 Labels can be printed ,at the tire_ building
station or coded ab‘?‘ﬁ@‘%r@d@%@ﬁﬁ“@éﬁ&?ﬂvﬂtﬁ togy ifraup birghy to gravgas desigpd in

| ogi stics problens with prepnrinted bel s or. m x-ups. .. ur.j ng transport
to the appMicat Wg&‘ 'B@F?Hé.a 1§te{1t;e01iordggtmctmnt ﬂ%sg‘;fﬁ%‘&ﬁ?ﬂ higher, 'ggrth in sharp,
crisp well defined 15 | ogos of distinguishing markings on a rubber
surface with its method of application being relatively sinple

and versati m%{qlf I nvention intends that the | abel may be
updat ed at s life, for instance, 20 when the tires are
brought in to BgchRIERPREMe aspect of the invz!ﬁq?g mtg&?ti@u&crﬁm Q%ﬁﬁetﬁéo ot marking a

- enbodi nents and detal | s" have been s or the purpos
cured rubber substrate with a graphic message that can be read by a scanning unit
including: |

a means to hold A thermal transfer ribbon and advance said ribbon to a printer on
demand from a signal from an electronic means, said printér contacting said ribbon to
print a heat transferable graphics on a substrate;

 means to sever or cut said substrate to give a label on a curable rubbér article;

means to subject said label on said curable rubber article to curing conditions in a
curing ineans to transfer a graphic message to said curable rubber article; and

a means to read light reﬂecfed from the message on the cured rubber artide.

According to another aspect of the invention there is disclosed a method of
labelling a tire comprising the steps of: _ |

making a label in a tire building station by

(1) activating a means to advance a heat transfer ribbon to and through a print

head, | |

(2) activating sai& print head to selectively. heat a portion. of the ribbon to
produce a message on a substrate consisting of a film of polyester or thin rubber in
response to the direction of the workmén of said station and |

3) | severing said substrate with the message to produce a .label;

placing the message of said label on and in contact with an uncured tire in said
station; | | |

curing said uncured tire in a mold with pressure and temperature to get a cured tire

having the message transferred to said cured tire; and |- of REPLACEMENT SHEETS  $G

#,Description : paged .x. to paged
M/ Claim(s) :paged.4..to paged

o heet {1 Drawing(s) : paged ..... to paged
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f1lustrating the invention, it will be apparent to - those skilled in
this art that various changes and 25 nodifications nmay be made therein

wi t hout departing fromthe spirit or scope of the- nvention.

14 CLAI MVE: 1. Apparatus for marki 8g a cured rubber substrate with a

graphi c nessage that _can be read by a scanning unit including: a nmeans
to hol d a t her then readingtocidentiflyihemesage an iecdresai d ri bbon to a printer on

demand froma signal froman el ectronic ans, sai ringer cqontacting said
ri bbon to pri nfice0 t@?@ﬂﬁ@%?@%%ﬁc@’?ﬂ@& 'SE‘ES‘Fr %“é‘,’seg a mefhodnef ¢ o
sever or Cﬁlt& sai d su@st rate to agi ve @{ﬁabel .0n a curabl e rubber article;
means to sPBfBg: &aphyc message o & onred Ap CORRASRE her article to curing
conditions in Ay t : . i hd.cur.abl e
Fubber arti ol proykfind'd dEBiRabta’ 4 BREbEnfe HaRoy el ARARE e pillod
on the cur iaf b : rﬁ&!xba { I
t he neans goga Jég@iéglg% at uglﬁ}cstr ﬁ%ﬁ%}bgo%}ﬁﬁgélg?% an d%\c}?g@?ﬁg&aﬂ?iﬁ%ﬁtgwof
a_heat rest&iaflé aganYest @iid irahdferGIORR G20484 ibbon®ss than 1 mil with a
silver or white pignented thermal ink coating. 3. The apparat us of
claim1 whereigd ing $Bidtrittbon théreby;heat resistant pol yester fil m whose
gauge is froml to 20 mls thick and capabl e of receiving a heat
transferred i ndirestimghincactivation seans td lcontagithe printhead tocprintra graphie méssageron
| abel is placed on the curable rubber article to effect a mrror inmage’
transf er o# sebstratg;aphi cs on the | abel to the rubber arti cle :

severing said substrate to give a label;

placing said label on an uncured tire;

curing said uncured tire to transfer the graphic message from the label to said

cured tire; and |

then reading the graphic message on said cured tire.

Thig-is the treplacement sheet

pate: 7 2 APR 931



and reverse transfer of a bar code to the rubber article. 5. A :
met hod of IH ﬂmgmumuﬁl onprising the steps of: maki ng a | abel in
atire buil ¢ oY RO (1) .activating a neans to advance a heat

transfer ribbon to and through a print head, (2) activating said print

head to sebg&tlmsfa‘ly heat a portion of the ribbon to produce a nessage on a
substrate consisting of a filmof polyester or thin rubber in response to

the direction & tABPHBRSFAR marking acured, rubher substrate with 3) graphic mepsageathat

substrat e pdrd be tdag@ byasscafifing anftlinsludigga | abel ; - placi ng the nmessage of
said |label on and in.c gfqa i an_.un ed ti

cr t r ' | d, station;.
curing sai d unf RS &9 A2 qﬁﬂgvr\hﬁfgaw ?rﬁ?%p&%@ﬁh% %@rﬁ@%ﬁiﬁgrﬁrﬁ“ﬁe‘fu a
cured tiredémamidnfronhe signat dipm an efectronicamieans, s#d Printerezbntacting saiddribbon td hen
-readi ng to.j. | . e 6. The net hod of claim
5 wherein Pﬁg[e{ié%%?&a}ngﬁﬁﬁigﬁgglﬁgg%fagkﬁgér\[{é&uged tire to reverse print a balr
code | abel, onmeansitorsever ox/cutisaid substratyte giveiadahst onp curpblejyubper articlsy t he

| abel to the tjrenditd) dubfect aid 15881 ioRGaid curablé rubbef AtidI® td 86kinY condidnstin a
wherein the nessage is readable bé’ a _scanner, tha{) S lz;:lCtIV ted py-reflected
gqﬂq hi d curable rub

" electr Omgﬂg?qg;mp tgtt;aé)ﬁﬁer a grap message to sal er article;
15 8. The meahdasrread lighereflectéd doed thermessager @f the citedrubbertaiticle.

o cctromgnet . ke bolaRUAR AR £ B e Pl IRihe MBeiE PR 1
holding and advancing a ribbon of a heat resistant polyester film whose gauge is less
than 1 mil with a silver or white pigmented thermal ink coating. -

3.  The apparatus of claim 1 wherein the substrate is a heat resistant polyester
film whose gauge is from 1 to 20 mils thick and capable of receiving a heat transferred
ink graphic. '

4. The apparatus of claim 1 wherein the label is placed on the curable rubber
article to effect a mirror image transfer of the graphics on the label to the rubber article
and reverse transfer of a bar code to the rubber article.

5. A method of labelling a tire comprising the steps of:

making a label in a tire building station by

(1) activating a means to advance a heat transfer ribbon to and through a print
head,

(2) activating said print head to selectively heat a portion of the ribbon to
produce a message on a substrate consisting of a film of polyester or thin rubber in
response to the direction of the workman of said station and

(3) severing said substrate with the message to produce a label;

placing the message of said label on and in contact with an uncured tire in said
station; | | |

curing said uncured tire in a mold with pressure and temperature to get a cured tire .
having the message transferred to said cured tire; and

then reading to identify the message on the tire.

6. The method of claim 5 wherein the Iabel is placed on said uncured tire to
reverse print a bar code label, on said tire by mirror image transfer of the graphics on
the label to the tire during said cﬁring_. ,

7. The method of claim 6 wherein the message is readable by a scanner that is

activated by reflected electromagnetic radiation. .

Thig is the rep\acement. sheet
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'"'. The wherein the |abel is placed on a black curable
rubber [m m " Hlﬂi rint a white or silver bar code |abel to the rubber
tire, vvhe'ran the" prs nt*ed silver or white bars act as-the reflected spaces

bet ween the non-printed bar forned by t? bl ack | oaded rubber backing
materi al of the rubber tire. he nethod of claim9 wherein the

message i s rezﬁiabl'@ebﬁleéh%dcé’ffné‘?mﬁ h'étwh%reli’ctapﬁafegﬂcw ©o&f the c elegtromagnetic
el ect r onagadiatién sapplivsi @Nelectrical input e doRipues tof steleadatd itpueiaad Gillowa Baid

reflection_of, .t na c radiation supplies an electrical input to
a corrputerm?‘gtgttf’ﬁrpémgﬁ#'& etlogﬁd allow said input to be printed in a

print form 9. IFhe mhethod lnfdlaith ivheieinthe lgbeiphphcc:benagﬂaoh'cmahiarmbbqu re
COompri si NG rev%?‘igﬁh%“ﬁn&' &s dlmrlﬁf”coﬁ& 1abel ! tBethP%tﬁér S Lyl %@ it h
an appar at us | der  to advance ermal |1 nk trans ér on

t hr ough a Dsinted sB¥er emgvhitet barstach @s the reflected spaces rhstweenqthenean- mntgé'lmr
transfer %nﬁ@dsymeaﬁlﬁéleroadedﬂﬁmaer backing Qﬂétéﬂﬂ'dﬁih@ﬁib@efhfébon t her eby;

Tessage on 5 dfbstihe@enod of e “Rrgreir'm@a et ln EaIg Y Sapdsdhats ©
pl aci ng saicdvdted)byreﬂlbowdclmwrmgnt:mcrm;dlamn curing said uncured tire to
st er i he 2Pt BRIRAOS AR o7 whaRgh Y Pt ' k' Ebeuiipnerc

then reading t I'C essage _on sard cure
radlauon supphes an electrical input to a computer to store said input and allow said

input to be printed in a print form.

12. A method of placing a graphic message on a cured tire comprising:

providing a tire builder at a tire building station with an apparatus for the builder
to advance a thermal link transfer ribbon through a printhead and activation means that
controls advance of said transfer of said transfer ribbdn;

advancing said ribbon thereby;

directing an activation means to control the printhead to print a graphic message on

a substrate;
severing said substrate to give a label;
placing said label on an uncured tire;
curing said uncured tire to transfer the graphic message from the label to said

cured tire; and
then reading the graphic message on said cured tire.
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