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NETHCD AND APPARATUS FCR N%ﬁlNG A GRAPHI C PRODUCT BA GROUND .

OF TFE}INNENWICN v 2" The present invention relates t f&?nd
r

appa us for making a graphic product on sheet: maierial” re ..
parti u&arly, the invention relates to the naking of produa;éﬁﬁgéghﬁiﬁced

graphifc” features through a conbination of printing and cutting

oper atli ens, and the equi pnent and the proggep 'p@l%rlfcb ki ng of the
h as klng
h =¥

pr odudt - The equi pnrent and processes have many usés

si gns,| gr'aphic designs, characters and ot her products S
I mgey, and may be used in the field of printing.folf
vi sual] i mages from data bases.

BACKGROUND OF THE INVENTION

The present invention relates to a method

and apparatus fqr making a graphic product on sheet
material. More particularly, the iﬁvention felates
to the making of product with enhanced graphic
features through a combination of printing and
cuttlng operatlons, and the equipment and the
processes utilized in making of the product.- The
equipment and processes have many uses such as making
signs,. graphié designs, characters and .other products
with graphic images, and may be used in the field of
printing for the production of viéﬁai'images from
data bases. '

Within the signmaking field, the generation
of graphic designs from a stored program is known
from U.S. Patent 4,467, 525 entitled AUTOMATED SIGN
GENERATOR and U.S. Patent 4,799,172 entitled

APPARATUS AND METHOD FOR AUTOMATIC LAYOUT OF A SIGN

TEXT. The apparatus utilizes a cutting tool that is
guidéd iﬁ accordance with é,predetermined program to
cut alphanumeric characters and other graphic images
from .a sheet of vinyl material that is releasably
secured by a pressure-sensitive adhesive to a carrier
\
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Wthin the signmaking field, the generation of graphic designs froma
programis known fron1U S. Patent 4,467,525 entitled AUTOVATED SI GN
TOR and U.S. Patent 4,799,172 entitled APPARATUS AND METHOD FOR
| C LAYQUT OF A SIGN TEXT. The apgpratus utili Zzes a cuttlng t ool

gui ded in accordance with a predéternined programto cut
al phaguneric characters and other graphic inmages from a sheet of vinyl
mat er ifal that o lihemsabTlje apparatubyis gortsolkedehyi &i ve adhesive to a
[ 2. A nethod of making a graphic product from sheet

naterial<umnwm§#r@pr@@¢$ﬂ¢ngam@elp@lm%h%ralkeﬂ@eerd angCcfoptsa graphic

i mge§(P) in machine readable . data, storing the machi ne readabl e data-
def i nifng t3feorrd | bhea dhemengy ste Yreparecsignphest nugacepkhe cutting
the sijeet material (S) along the peripheral edges CD of the graphic

i mage§(P) by el RAS oeen RERBRES Nt rW?e%PE%’E?E?S(?E scBRerol 1 ed by the

alphanumeric characters or other graphic designs from

the vinyl and the sign text or character is stripped
away from the carrier as a whole and transferred to a
sign board.

) U.S. Patent 4,834,276 discloses a web
loading and feeding system in a signmaking apparatus
such as described above. The novel feeding system

described is utilized to accurately position a web of .

vinyl material as it is loaded into a signmaking

™~  apparatus and to feed the web during the generation
of the graphic images comprising the sign. |

To achieve a multicolored sign or to

produce three dimensional effects with the apparatus
disclosed, it is necessary to cut multiple images in
different colored materials and then manually overlay
the graphic images cut from the colored materials.

Alternatively a multi-ply layup of sign material in

which different plies have different colors can be
formed and cut with similar effects as more
particularly described in U.S. Patent 4,512,839.

In the field of printing, it is well known

to produce single or multi-color images from stored




machi ne readabl e data defining the peripheral edges (C), characterized

by defining printed mate- rial and its positional relationship within
t he peli ph- eral edges (C) of the graphic:-inmge:.(P)-in machine.
readabje data, storing the nmachi ne readabBe data - defining the printed
materi pl, and printing on an print-receiving surface of a sheet

materipl (S) b nmeans Qf a data-contraolled printer (20. 40) control -
| ed byjthe stﬁ"?%dl RASHSre FER BTS2 Wi rﬁar%nt 4 %P i Tt ed material

to thefeby pl he printed . terial th i f. the sheet
mater i fi (S FReCIOaiHemAL SRR P GorlbIAHAY diges (O of

he orBOM | SRR (A A P O g P10

materijpl Wit hi e is pre- are ria

whereih the Stt‘i%nsfek' (e%)rﬂowntait E%ifﬂﬁiﬁmréehédl%}’%s 4 iy :g%cﬁ% esi tional

ref- erence trac print-receiving surfac sheet

naterjal (S) ha134drd Yhd Sd1d3 Amakiedd m er thedmal -0psdstional

refergnce track and the printed mat eri al having a known positional

rel atijonshi p ffer pro@@ing et isebloie inaeesofis dilddlbded G 1y sl out

after §the 'step of printing the positional reference track (T) and
' incl uges readpagehite 4834t isezalwhiehentilizeanee floidclox Welorod he sheet
‘materigal (S) to coordi- nate the position of the sheet material (S) and
. the dat a teoansderedyest ier m{@2)ipliet keollorspraind edntetiers & - whil e
fcuttingg 3. A nethod of nmaking a graphic product as defined in

;clain11; char §bezmalepriint: head WaichepsoeXeiited With pudseshefurface of
. the sljeet material (S) is _accom '

different widths to control the continuous tone color

in an image. U.S. Patent 4,899,170 reveals still

another technique for exciting the thermal print .

head. A related U.S. Patent 4,804,975 discloses the

RN . details of a transfer dye used in a thermal printer.
U.S. Patent 4,496,955 discloses another

thermal printing apparatus for printing color images

05 a print medium by means of a thermally

transferable material carried on an intermediate web.

The web is prdvided with successive frames of

respectively different colors of the thermally

tranéferable material, and index marks along the edge
of the web indicate the boundaries between adjacent
color frames. A number of passes of the print medium
mounted on a rotatable plateﬁ; each pass being
carried out with a different colored frame of the

web, permits the printing of images in the respective




plished before the step of cutting the sheet materi al (S). 4. A nmethod
of makgng a graphic product from sheet material as defined in claiml1,
2 or 3§ character- ized in that the step of pri'nting includes printing
an origin for the graphic image (P) orf the surface of the sheet
materi gl (S) in addition to the other printed material, and the step of

cutting the shesiofBlehihe wen(S) rhGhideabbaAghShe’ LAY LA e nted origin

with agcor- responding origin tor the step of cutting. 5. A nethod of
maki ngfa Qraphtﬁeﬂﬁ&ﬂﬂfttﬁéngféffgglé”materiﬁﬁ'ﬂhlcoﬁtagngﬁ %ithin
characferized in that the step of printing includes printing sone of
the printed o4 ecassettéabhdtht s sbeeiveatwitnin(Shei RoaBéngob® , and
print - ing nore of the printed nmaterial in another color. 6. An
apparafus for thkiagpargtaphi c product from sheet material conprising:
first #torage means for storing data defining the peripheral edges (O
of a graphi c i nage (®)SasPabent n®, 1200228 citihuatratest in detadd (22)
connecfed with the first storage means (within 24) and responsive to
the stpred datz ¢agsettecthat inay hee sheed imtartherps) prdn§erhdoperi pheral
edges [C) of the graphict image (P) characterized by second storage
“means [within SURPIREIRG R i of &he sthrynal nbrapshesdfidMeri Fheand its

" posi tipnal .relationship within the perigheral edges (C% of .the

graphi £ i mage ¥Puskraketi rrssettadrts £eels M8 sPindlgs APelhish, 40)

' connecfed wt thef econd storage rrea,%ls 24)_and rgs gnsive to the

" stored} machi ne € I3EhaHhI YR A ?’B‘? ?)r]’l'?'n Zﬁl °If'h%rﬁ’?ﬂ 28"material on a

. sheet pmateri al ¥y | ] [ [ . Lpheral edges
(C) off the gr é“p#?%ﬁ%%’ﬁﬁ Félomn%}?%bﬁ{%pgfﬁ%gi%gﬁﬁﬁaelgg%gcg%gi ni ng

'printeba i Lddd i d é £ LS:REgpar ed on the
sheet teri zTIag S)%{SS%AT% shmee?enngf%r?rﬁ%) “eerial prifites

' U.S. Patent 4,815,869 is -also related to .

the printing field, and discloses a method for

AN printing multicolor images from computer stored

information by means of a dot matrix printer.

The demand for signs and other sheet
material products with multicolored or enhanced
graphic images is enormous. While multicolorx
printing is well known in the art and producing
multicolored or enhanced signs by cutting graphic
images in sheet material is also well known, a merger
of these arts has nof been previously employed to
produce enhanced graphic images. Furthermore, the
convenience, flexibility and speed of producing signs

and other graphic images from computer data bases




4 having a series of feed hol es extending al ong each | ongi t udi nal
edge qof the strip wherein the cutter (22) includes drive neans having
sets f sprocket pins whi ch al so engage the seriesof feed-hol:es al ong
each Ifongi tudi nal edge of the strip (S) f@& feeding the strip through
the cgter (22), and the printer (40) i ncl udes drive neans (62, 64, 70)

havi n sets of spropcke n i ch. engage eries.of feed hol es
al ong feach Iodﬁftﬂﬁ?p +g%ﬂéeg6P%tﬂ V§PF?ﬁgf%?n O§u§s£apgéa ng the strip

t hrough the print g aline printer placing print on

h
the styip m<mﬁf%?rtu£+$%2£%§t%ﬂﬁ?ﬁ&e??ﬂﬁSverse to the series of feed holes
al ong fpach edge of the Si{lfg agcoégtﬁgffr génégélnggéggtaogrﬁﬂglc prodqct

from sheet material conprisrng rage nean storing

data defini ng ghesne¢ 'fﬁ@%ﬁ%l@ﬁg€§ ﬁﬁavgéeaa metﬂ&&pgh& %ﬁ?ﬁfaélrst st or age

machi.rfe readabl e data a cut- (22) connected wt
nmeans (W tHEN 1l i i s { SPPONSh A Pa bt éé@i@ﬁsdéﬁ& &éher cCutting the

sheet pmterial (S) along the perlpheral edges (C) of the graphic inage
(P) cijaracterigd@tphic pHoResOtSiOr /06 ERRaEcéNM tirdugl) cbPbrstoring
data gefining printed material and its positional relationship wthin
t he pdri pher alhaddifesnd @ndfothexr prigtedhfeaturee. (P) as nmachi ne readabl e.
dat a, } printer (20, 40) connected with the second storage means

i IARYP OF A% HIAON e data -for printing
the pr§nted material on a - sheet naterlal (S) in positional relationship

to th ‘peri pheral edds R@set tinvention resides (1) a method

and apparatus for making a graphic product such as a
sign, character, design or other graphic image on
sheet material through the use of a machine readable .
data base. More particularly, the present invention

-\ relates to a method and apparatus that prints and
cuts graphic products from a stored data base to
produce enhanced images.

The apparatus, which carries out the
method, includes a first storage means that stores’
data defining the peripheral edges of a grapliic image
to be generated in the prodﬁct. The data stored is
machine readable date. A second storage means stores
the data that defines the printed material in
positional relationship within the peripheral edges
of a graphic image in the prgauct. The data definieg
the printed material is also stored as machine

readable data.



whereby a graphic image (P) containing printed material within the
peri pheral edges (C) is prepared on the sheet material (S), and nmeans
for rgading a positional reference track (T) having~a known posi -

ti onalf relationship on the print-receivin® surface of t he sheet
materfal (S) with the other printed mate- rial to coordinate the

posi tfon of the sheet mRei@lng nedsd &09 S8hAeSHAL S fR2AH th the

printgd material . An appar at us

for king a | 5ngg | terized in
t hat ghe pri m%?;@}{& éﬁ{s aline prﬁ n? er % ﬁa%céﬁn{%%p%%?%@&for maki ng a
graphffc produglesghble diftfd nesl gt a;%ﬂr)&ea MtdrifDasRCERE zed in that

the § printer is a thermal printer
6 Ruirfaddd dean shdet Gitw@ciLd m tgbdeiomerond st orage neans

and rgsponds to the machi ne

relationship to the peripheral edges of the graphic
“image. Preférably thereafter, cutting means
connected with the first storage means responds to
the stored data for cutting the sheet material along
the peripheral edges of the graphic image. The

cutting is controlled in accordance with the stored

data whereby graphic images containing the printed

material within the cut edges of the image are -
pfepared from the.sheet material. '

In one embodiment of the invention, the
printing means -is a thermal printer having a printing
head and a roller platen over which the sheet
material is fed during the printing operation. The
roller platen has a cylindrical support surface and
supports the sheet material adjacent the printing
head for movement relative to the head during the
printing operation.

In order to engage and feed the sheet
material relative to the printing head, the xoller
platen has a width between the axial ends that is
less than the width of the material on the platen,

whereby a marginal edge portion of the material




readabl e data to print printed material on the surface of a sheet materi al
I n positional relationship to the peripheral edges of the graphic i nage.

Preferfbly thereafter, cutting means connected w th-the"first.storage
nmeans f@esponds to the stored data for cufiting the sheet material along
the peg pheral edges of the graphic image. The cutting Is controlled in

th t { d 1 wh b t t he
i oVa AR SR AT et Eﬂ% Car rfﬁé‘e%é%"a%gfromthe
t I th
g ﬁ;;ﬁfqg?ga?st ﬁ:el}e Wél%ﬂ%ér%w ng a pr| ‘?j'e éwﬁ%ﬁ and aerol | er

printi

pl at erfgover whi fé&% | 99 operation.
The 'l er plmaatqeén% as a cyﬁ rlca supp rt %ﬂf;%%dgﬁ%&%l%%orts t he
sheet gateria d%@f%ﬁ%“o&éﬁfﬂﬂérBIéEhnfEE%L€i¥érﬁB“ﬂKE“pffﬁ@iﬁde to the
head during t printing operation.

head.

.- Preferably the sheet material has a series
of feed holes along the marginal edges, and the drive
means has sets of sprockets that engage the holes at
each marginal edge for positive feeding of the
material over the platen. The set of sprockets may
be mévable relative to the roller platen in a plane
that is tangential to the cylindrical support surface
of the platen, and when the sprockets are arrdnged in

_a circular array, they move in a cylindrical plane
that is tangent to the cylindrical support surface of
the roller platen but larger in diameter to provide
greater contact areas with the sheet material
supported on the platen.

The thermal printer cooperates with a donor
web bearing a printing dye or ink that is transferred
to the sheet material by the head during a printing
operation. The donor web is moved relative to the
head along with the material receiving the printed
image so that a printing ink is transferred to the

material in accordance with the stored data.




In order to engage and feed the sheet naterial relative to the printing
head, the roller platen has a width between the axial ends that is |ess
than fhe width of the material on the platen,~ whereby-a nargrnal edge

portign of the material 8 7 over | aps
each gxial end of the platen. Drive neans engages the narginal edge
porti gns of the sheet materjial at each end of the Iat and feeds the

mat er Jal over the pl ateh PEWHFFV@ft6°PFE°bF|ﬂ??n@mp 8&8
Prefefably the sheet "material has a series of feed hole algﬂg t he
mar gi gal edgesegﬁﬁﬂt?hEhﬁrPVéntﬁﬁﬁngpﬂﬁétéﬁFs o?°§p?§§?8§?'that engage the

et o e obeSP Uk D hpRLPga; RhuREh S LEEHRMg hebBandPLLLY over he
material may be regulated as well as the spacing

between the head and material so that the donor web
-carrying the printing ink moves with the matefial

during printing and is disengaged from the material.

for slewing during non-printing phases of the

operation. In one embodiment the donor web is

supported in a cassette for ease of installation and
removal in the printing means. The cassette carries

a code that is read by the printer in order to e
regulate various parameters of the printing operation

~ ~ such as the pressure between the head and the sheet

material, the speed of the printing operation 'or the
excitation of the head of printer. betectors for
signaliné the absence of material and jams render the
printing operation more sécu:e.

As a result of the invention, signs,
characters, designs and other graphic images can be
. produced in multiple colors or halftones and with

other printing features which significantly enhance

the images.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram illustrating

a system for printing and cutting signs and other




be novable relative to the roller platen in a plane that is tangential to
drical support surface of the platen, and when the sprockets are
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a circular array, they nove in a cyllndrlcal pl ane that
o the cylindrical support surface of the roller platen but
er to provide greater contact areas with the sheet materi al

on t he pl aten. The_thermal printer cooperates with a
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by the he during a printing operation. The donor web is noved
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IF RTPINGES dhR arcorfaneavith FRasPERFE

S
| ar ger

relati vl to t HBVHE 1ong with the material receiving the printed inmage
so that§a printing ink |§i&rfnsigrée¥h£éét&§he£@§gﬁéfjhéffggﬁgrdance wth
the stofed data. :

image of the letter "R" that can be produced in
accordance with the present invention.

o Fig. 3 is a three dimensional image of the
letters "AR" that can be produced in accordance with
the present invention. -

Fig. 4 shows one embodiment of a thermal
printer that may be utilized in the present
invention.

Fig. 5 is a side elevation view of the
thermal printer in Fig. 4 with portions broken away
to show.the. internal structure. .. . .

Fig. 6 is an enlarged fragmentary viewlof
the printer as shown in Fig. 5 and shows the drive
mechaﬁisﬁ-for moving a strip of sheet material
relative to the print head.

Fig. 7 is an enlarged fragmentary view of
the printer similar to Fig. 6 and shows the print
head, roller platen and sheet material detector.

Fig. 8 is a fragmentary front view showing
the support structure and drive mechanism for the
roller platen and drive spro;kets.

Fig. 9 is another side elevation view

showing the cassette supporting the donor web with



A nunber of controls are enployed to regulate the printing operation. For
exanple, the pressure applied between the printing head and sheet

mat e
mat er
mat e
durin
web i
t he [
print
such
t he
f or
oper 8
char d

ial may be regulated as well as the spacing -between the head and

ial so that the donor web carryingyphe printing ink noves with the
lal during printing and is disengaged fromthe material for slew ng
g non-printing phases of the operation. In one enbodi ment the donor

S suppdheegprimtingsigr g dhemadefreadanbefore BAAdiRgnoval in
rinting neans. The cassette carries a code that is read by the

er in otder qagte foyuIthe W%ﬁ‘?&rar aneters of the printing operation
as the pressure between the head and the sheet material, the speed of
rinting operation¥HtH® & %W’lﬁaqme‘”ﬁe‘éfwl PFnt8r. Detectors
signaling the absence of(;ateri |__and janms render the printing

tion nmofeS%e er a code I€ALING-asylt of the invention, signs,

cters, designs an(}-‘i%t.he.l.rl g.rsa%h'f&'éd%%qmetsax%ﬁmf&v showing the
support structure for the supply reel in the cassette
containiﬁg the donor web. -

Fig. 12 is a fragmentary view illustrating
the drive mechanism for the take—up reel in the
cassette contaiﬁing the donor web.

Fig. 13 is a perspective view of the

cassette containing the donor web.

Fig. 14 is a side elevation view of the
cassette in Fig. 13.

Fig. 15 is an end view of the cassette in
Fig. 13 and shows the positioning of the label
bearing the web coding.

Fig. 16 is a cross—-sectional view of the
cassette as viewed along the line 16-16 in Fig. 14.

Fig. 17 is a schematic diagram illustrating
the components that are reéponsible for controlling
the various functions of the thermal printer in
responselfo the coding on a dbnor web cassette.

Fig. 18 illustrates‘;he pattern of the

coding on the cassette in one embodiment of the

invention.



produced in nmultiple colors or halftones and with other printing features
whi ch significantly enhance the inmages. BRI EF DESCRI PTI ON CF
THE NGS Fig. 1 is a schematic-diagram.idlustrating a

~system fgor printing and cutting signs and,ether

{9 grappic products in accordance with the present invention.

' Fig 2. gs a three dlnen3|onal halftone i mge of the letter "R' that can be

. produc in accor daRESCR ' : R R EMBOD Fig. 3is a
t hree mensi onal i nmage of t he Ietters "AR' that can be produced in

accord
enbodi

ce wWith the pr&ignt 1 dJdustamtes a micropragessprhagedne

nt of a thermal
system, generally designated 10, having apparatus for

making signs, characters, designs and other graphic
‘ produéts with enhancements provided by the addition
of color, halftones and other printed features.

For example, the letter "R" shown in Fig. 2
has printed halftone characteristics which imbue the
letter with a three dimensional character. Such
printed enhancements of the letter are quite
distinctive and when such letters are cut along the
peripheral edges C from a sheet material such as a
vinyl sheet which can withstand weather, wear, abuse

~ and other hazards rather well,.a very .attractive sign..
or other graphic product is generated.

Similarly, the letters "AR" shown in Fig. 3
can be'prepared in two dimensional form on a single
sheet of vinyl or other material with a three
dimensional character by using different colors for .
the face of the letters and the shadow or third
dimension..

The system disclosed in Fig. i enables a
graphic product to be created and produced with
enhancements from a data basé'on which both the
printed and cut features of the product are commonly

based. To produce a graphic product with



printer that may be utilized in the present I nventi on. Fig. 5
igle el evation view of the thermal printer in Flg 4 with portions
way to show the internal structure. - Cew "Fig. 6 is-an
fragnmentary view of the printen2as shown .in F|g 5 and shows the
mechani sm f or nDV|ng a strip of sheet material relative to the
ead. Is an enl arged fragnen vlem/ % t he

si m Ieé?hacrlfam'%j’t%' aﬁbe STOTEER O ﬁ?ﬁua?r‘éaﬂ é?’e’p"l g en and

terlal t nentary front view

t
he W SO 958 R APHTE AR SRR IS Bhe” roller pl aten
dd t
Showt o < he. CRERER sfe°°s%spsp%’~?t’?%sgef & s MiiRes! 16 Greyation view

machine readable data defining at least the

per1phera1 edges of the graphic product and possibly
1nternal edges as well. The computer 14 displays the
machine readable data defining the edges as an image
on the screen 15. Then printed enhancements from the
special enhancement programs in memory 16 printing
designs are added within the edges of the displayed
image with the aid of the computer as the operator or
composer desires. Aall the edge and enhancement ' -
features are then referenced to ene another in a
common data bese., For example, the enhancement .
features may include special programs that allow
halftone images such as the halftone features shown

in Fig. 2 to be added within the peripheral edges of

the pattern P.

Alternatively, the memory 16 may include an
entire font of halftone or otherwise enhanced
characters including the edge data, in which case the
data input to the computer 14 for the purposes of
preparing a final product may be selected entirely
from the memory. Still furthe}, the digitizer may
sexrve as the sole input device and may provide the

critical data points defining the peripheral edges to



10 the printing ink and the code reader before reading the code for the

donor web
after a c
support s
web.

mechani sn
Fig. 13 i
Fig. 14 i
Fig. 15 i
posi tioni
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3
3
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Fig. 10 is a fragnentary viewsimlar to Fig. 9
de readi ng. Fig. 11 is_a fragnmentary”vi ew-show peiztdlis:
ructure for the supply reel in the3cassette cont ai ni ng t he E&H
Fig. 12 is a fragmentary view illustrating the drive % :
for 1RBe Lakeadd welll ddthtee e ecrfeo?;tﬁﬂwﬂ; the dﬂmﬁ{ web: ..
ono e

Sneb.

a perspective view of the cdssette containingthe
a si danahevdl N terawmaiRet R owwAITLFIY.I B.Fi Gtild: other

an end view of the cassette in Fig. 13 and shows the

g of Bheal sbelrcezemalyn®et e inE2ze®0toGupply the computer
14 with an infinite variety of graphic images with
enhancements that can be produced by the system 10.

From the data defining the enhanced graphic
product, fﬁe computer 14 generates at least one
printing program for operating a printer 20 that

. prepares one portion of the enhanced graphic product,
and a cutting program that operates a cutter 22 and
preﬁares the remaining portion of the product.
Additional printing programs may also be generated, .
‘for example, to prepare édditional printed material
in different colors. Each program is stored in a
memoxry 24, and when the product is to be produced, a
controller 26 reads the programs and. operates the
printe¥'20 and cutter 22 respectively.

For example, to create the graphic image of
the lettérs "AR" in Fig. 3, the outline of the
letters and the shadow of the third dimension are
printed by the printer 20 on & sheet material, such
as a vinyl secured by a pressure sensitive adhesive
on a releasable backing material. One such vinyl is
sold by the Assignee of this application under the
trademark SCOTCHCAL of 3M Compény. The printer

prints the outline of the letters and third dimension



Fi g.
16-1
t he
of 1
Fi g,
enb

16 is a cross-sectional view of the cassette as viewed along the Iine
6 in Fig. 14. Fig. 17 is a schematic diagramillustrating
conmponents that are responsible for controllinyg the various functions
he thermal printer in response to tijge codi ng on a donor web cassette.
18 illustrates the pattern of the coding on the cassette in one
di mrent of the invention. DESCRI PTI ON OF THE PREFERRED

EMBEDI MENTS in black orrpmother|¢le¥ featrastingprithstbe basde system

geneg
desi
addi

rally designated 10, havi ng, appatatus for . naking signs, characters,
gns and SRIRF ﬁﬁaﬁﬂ}ersp?ﬁdﬁhgsV%W¥% %ﬁﬁ%ﬁ%gﬁentghﬁrgyFB§&dby t he

tion of 00lors s NGLETPNSR BRE PLIELSRE] 8 SEckERL hReria is
then mounted in the cutter 22 and the controllexr 26
cuts the vinyl only along the peripheral edges C of
the image and any internal edges in accordance with
the cutting program in the memory 24.

By utilizing a p;inting program and cutting

program which have a common data ‘base for defining

both the peripheral edges to be cut as well as the
printed material, the printing and cutting operations
on the sheet of vihyl material are coordinated.
After weeding to remove ﬁnwanted vinyl material

_ within'or around the image, the vinyl forming the
enhanced graphic image is lifted from the underlying
backing mg;eria; and is attached to a sign board,
window or other object.

It is generally preferable, but not
essential, to carry out the printing operation in the
printer 20 before the sheet material is cut by the
cutter 22. With a separate printer and cutter it is
also essential that the gfaphic image that is printed
on the vinyl be registered in the cutter with the
printing program origin and theﬁéutting program
origin coincident. In this manner the lines of cut

and the printed portion of the image maintain the




For exanple, the letter "R' shown in Fig. 2 has printed hal ftone
charagcteristics which inbue the letter with a three dinensional character.
Such §printed enhancenents of the letter are fuite..distinctiVe ahd when’
etters are cut along the peripheralsedges C froma sheet materi al

such s a vinyl sheet which can w thstand weat her, wear, abuse and other
hazargls rather well, a very attractjive sign or other grqagic product is
genert ed. correspongefiqeyastahliched iy fhezgompRRyRa ke PP3Ses  can be

formon_ a . or other

Xxedint di i | i | .Sh f vi |
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produyced with C fs a S [ i nted and
cut features 8?%%%?%%?&% a#n%r&ceoﬁ%ﬁ\ﬁ:ﬁ%ggg}c\@&%éﬁﬁiﬁgﬁ@%hi C
prodyct W th orjgin point with a reference position for the’

materiaiﬁin the cutter 22. If the printing and
cutting operations are carried out by a single
machine or a machine having a common drive mechanism
for positioning the vinyl relative to a printing head
and a cutting head, then the origin point or other
reference can be eliminated.
A unique printing apparatus for carrying
out the printing operation is described in further
™ detail below. A suitable cutting apparatus for
carrying out the cutting operation on sheets of vinyl
or other material is described in the above-~
referenced U.S. Patents 4,467,525; 4,799,172 and
4,834,276, all owned by the Assignee of the present
application.
One embodiment of a printexr for
accomplishing the printing operation disclosed in
Fig. 1 is illustrated in Fig. 4. The printer 40
utilizes a set of sprockefs to engage cbrresponding
feed holes extending along eé&h longitudinal edge of
a strip S of the sheet material from which the

graphic product is prepared, and correspondingly the



12 enhancenents, the system 10 includes a digitizer 12 or other data

I nput device which supplies a mcroprocessor. based or other conputer 14
with nmachine readabl e data defining at |east” the 'peripheraledgées of the
graphic product and possibly internal ddges as well. The conputer 14

- displays the nmachine readable data defining the edges as an imge on the

e ety 105 ERE| 2 Ha8LRIREE RE" SpEQREPr o BREhER BRMAHEE", PLPY I

~in mewmory 16°prin ésrgns are eso

' ith t ' desi .
AT che. edgeoShacEnREnEasa FOTE buPEns ne ROt Phg bpeEaTRRT, ne anot h

/ ures“are then rererence one a_not her _
In a CommnIHa*EﬁiEaﬁﬁnfxlgf?rtﬁéaf&bfsti-é‘@iéﬁhéfcﬁﬁ’én&utf eabekes ety include

speci al prograns that allow _

the graphic with the printed image is insured in the
-longitudinél direction. Since the graphic image is
absolutely fixed both transversely and 1ongi£udina11y
on the strip S relative to the feed holes, the feed
holes become a proper reference for the image in both
the printing and cutting operations.

Alternatively, the printer can prepare a
positional reference track T on the print-receiving
surface of the sheet matérial to establish a known
positional relationship between the printed image on
‘the strip S and the strip itself. The cutting.
operation is then carried out by the cutter after the
printing operation,'and the cutter reads the |
positioﬁal reference track on the sheet material in
order to coordinate the position of the material and
the cutting tool with the printed material.

As shown in Fig. 4 the strip S is supplied
in a roll which is supported on a platform 42 at the
back side of the printer and is fed over a guide
roller 44 before it enters the housing 46 of the
printer. After the strip passéé through the printer

where the printing operation takes place, it is



hal ftone i mages such as the hal ftone features shown in Fig. 2 to be added
within the peripheral edges of the pattern P. ~ Alternatively,
t he ry 16 may include an entire font of halftone or otherw se -enhanced
char ag-ers including the edge data, in whith case the data i nput to the
conpuger 14 for the purposes of preparing a final product may be sel ected
§y fromdilenmyuy ex¥ell delihaeinrdite il UF UhdacipBiy S he
sol e ignput device and may provide the critical data points defining the
periplferal edgasyt e retrieved on a take-up reel if deshired.e cut as well
as th@¢ edges of the printing as in the enhanced letters "AR'" shown- in Fig.
3. S@gill other data sowlthsughythe phiihtzed 400 isupRinhddtedcaguter 14
ninfinite variety of graphic inages with enhancenents that can be
produged by theosgspdhibg the printing operation to the controller

26 in Fig. 1, the printer includes a control panel 48
-on the héuéing 46 to stop and start printing
operations. Additionally the control panel 48
includes controls for slewing the strip S
- independently of the printing operation and other
controls for operating the printer as will become
more apparent hereafter. '
| The upper pdrtion of the printer 40 has a .
cover 50 with a handle 52 that can be opened and
~ . closed in order to expose the internal structure of
the printer as shown more particularly in Figs. 5-10.
Within the printer 40, the strip S passes
over a roller platen 58 relative to a thermal print
head 60 which is pressed downwardly onto the strip of
material and generally establishes a linear zone of
” contact between the material and the platen. In one
embodiment the strip of vinyl sheet material is 15"
wide and a hard rubber sleeve on the roller platen as
well as the print head are approximately 129 wide.
Thus a marginal edge portior~of the strip overlaps
the rubber sleeve 59 of the roller platen at each end

as indicated in Fig. 8. A drive sprocket 62, having




From the data defining the enhanced graphic product, the conputer 14

generagates at |east one printing programfor operating a printer 20 that

es one portion of the enhanced graphic product,- @nd a cutting

m that operates a cutter 22 and prédares the renmining portion of

oduct. Additional printing prograns nay al so be generated, for

e, to preparg a dition?% panted nat e L n different oIors Each
n

mis stofet® SRERG ZBlnﬁnanﬁﬂgﬁstﬁesﬁréﬁﬁcPf £568 BELS%duced,
troller %f ngagﬁetQSepé29&§H§13€Qg8p8E3£ﬁé EQ?hng'ngﬁd g0 and cutter

pecti vel exa to create graphic i mage of

tters "ARnifaf gride. ;{sfoe%&' 8¢ fvifig shEbREE Bads! he shadow of

ird dinmension are printe y the printér 20 on a s eet mat eri al ,
as a Vi nghg §%§r§dsé¥lésp653§éé& ﬁsnéstawnggbﬁél ¥Pposite I el easabl e

g material” e such vinyl is sold by the Assignee of this

ati on unf€fgif€l edge of the strip. For.a more complete
description of the series of feed holes and drive
sprockets reference may be had to U.S. Patent

4,834,276 mentioned above.

As shown in Figs. 6 and 8, the drive
sprockets 62,64 are fixedly mounted to a dfive shaft
66. The drive shaft is rotatably mounted within the
housing 46 of the printer and is driven from a step
motor 70‘by a series of drive gears 72,74, toothed
N  drive pulleys 76,78 and a toothed drive belt 80. In
additisn the roller platen 58 which is also rotatably
mounted within the housing 46 is driven from the
arive shaft 66 by means of drive pulleys 82,84 and an
O-ring drive belt 86 at one end of the platen and
# drive pulleys 88,90 and an O—ring drive belt 92 at
the opposite end of the platen. The gears, pulleys
and toothed drive belt 80 ensure that the strip S of
sheet material is precisely positioned on the roller
platen and control the speed at which the strip S
moves through the printer. The drive pulleys 82,84,
88,90 are selected to establish a peripheral speed of

the roller platen 58 that is slightly higher than the




trademar k SCOTCHCAL of 3M Conpany. The printer prints the outline of the
letters and third dinmension 14 in black
or another color contrasting with the basic color ‘or celors of- the vinyl
material. The printed sheet of vinyl on tbe rel easabl e backing material is
then mounted in the cutter 22 and the controller 26 cuts the vinyl only

al ong the peripheral edges Cof the image and any internal edges in

accor dance wi FESTiRheRAk (SRRED YRR iR SRIRAKED4E2 and 64 to py
GULIEN0 3 PRI, RO AmANd cul L1 o RO ol hate, 8 comon dat
o e TR bl WIF PRI RAYS BRI ey ROk eoshest, o
material W tRLY Qe ATOUKE [ tB9%nd pedd e UL N {LE the o-

ring drive belts 86,92 must allow limited slip.

.As shown most clearly in Fig. 6 a pair of
curved, sheet metal plates 94,96 guide the strip S of
sheet material circumaxially onto.and off of the
roller platen 58 and the cylindrical surfaces of the
sprockets 62,64 in a U-shaped feed path. The
cylindrical surfaces of the sprockets lie in a
cylindrical plane which is much larger in diameter -

" than the cylindrical, strip-engaging surface of the

~ roller platen 58 and.is tangential to the cylindrical -.
surface. Preferably the cylindrical surface of the
platen is formed by a hard rubber sleeve which
improves the frictional engagement of the platen with
the releasable backing ﬁaterial of the strip.

To keep the strip S fully engaged with
approximately 180° of the sprockets 62,64, a pair of
holddown bails 98 straddle the pins of each sprocket.
The bails are pivotaliy suspended from the housing 46
on pins 100 as indicated in Fig. 9 so that the bails
'éan be lifted away from the ;brockets and allow a
strip of sheet material to be mounted on and removed

from the sprockets and roller platen 58. Over-center



enhanced graphic image is lifted fromthe underlying backing material and
Is attached to a sign board, w ndow or other object. It is
general |y preferable, but not essential,_to carry dtit ‘the priTting
operation in the printer 20 before the skt material is cut by the
cutter 22. Wth a separate printer and cutter it is also essential that

the graphic | gRg8 nyaat g5 d¥diHedin Hbldkhy ithe MELTLBSRILEGLY bhe cutter
with the printing programorigin and the cutting program origin
coi ncident. | ghlehiserTIR6Ia t1esd i@ Xiftimndideoiiiatasaportonn of the

I mage nai ntain the 15 correspondence
est abl i shed byhehepsrearetsdahe irmseinstililatirg My atemovahnobdea acconpl i shed
by printing an origin point on the vinyl along with the printed
strip.- In addition a pair of holddown rollers
104,106 in Fig. 6 extend between the bails 98 at the
supply and discharge points from the roller platen.
Thus, the series of feed holes along each edge of the
strip S8 are thfeaded onto'the sprockets 62 and 64 by
lifting the bails,-and are held firmly engaged with
the sprockets and the roller platen by lowering the
bails.
The thermal print head 60 is mounted in an .
upper support frame 110 that is pivotally mounted on
AN an axle 112 at the back side of the housing 46 as
shown in Figs. 5, 6 and 9. 1In Fig. 9 the support
frame is shown in phantom at a partially elevated
position. The actual suspension of the thermal print
head 60 from the support frame 110 i; illustrated in
detail in Fig. 7. A suspension plate 114 is
connected with the frame 110 by means of a series of
bolts 116 which are secured to the plate 114 and
slideably received within the frame 110 so that the
plate 114 together with the print head 60 can move
vertically in Fig. 7 relativ®& to the support frame.
Surrounding each of the sliding bolts 116 and

interposed between the frame 110 and plate 114 is a



portion of the inmage and then optically aligning the origin point with a
reference position for the material in the cytter 22. If the printing and
cutting operations are carried out by a s£¥gle machi ne- or a- machi ne having
a conmon drive nechanism for positioning“the vinyl relative to a printing
head and a cutting head, then the origin point or other reference can be

elimpated. coil sprirfy WUNZAWAIRN RPPIE AP RAHAITd HoldfdYdNg tout the
printing operation i's described in further “detail below A suitable

cutting appar &hés plafte QAN Wndd pidlsslefze thidl Priihitopriad i60) rbheet s of
vinyl or other material is described in the above- referenced U S

Patents 4, 467 th25st4ifP% bi2 stvedt 4ate4,i216 and thewred Ier tglathasi gnee of
the present application. One enbodi ment of a printer for
acconpl i shi ng58helemiont dgnepefacontaditscl Fhed printFihgad] 6% hds strated in

Fig. 4. The printer 40 wutilizes a set of sprockets to engaqf correspondi ng
plurality of heating elements distributed evenly

- along the head from one end of the roller platen 58
to the other, and the heating elements are densely
packed along the line of contact preferably with a
-density of 300 elements per inch. One such a head is
made by Kyocera Indu;trial Ceramics, Inc. of
Kyoto, Japan.

In addition to supporting the thermal print .
head 60, the mounting plate 114 also serves as a heat

~ sink for the heat generated in the print head and
supports a pair of dancer rolls 118,120 which guide a
web or foil W over the head. The web bears a heat
sensitive printing ink or printing dye in black,
white or other colors on the surface of the web
faéing the strip S of sheet material.

The web W bearing the printing ink is
interposed between the print head 60 and the strip S
of sheet material, and when the heating élemeﬁts of
the head 60 are selectively energized,.the portion of
the ink immediately under a Keating element is
released from the web and transferred to the sheet

material. With high density heating elements,



feed hol es extending al ong each longitudinal edge of a strip S of the
sheet material fromwhich the graphic product S prepared and
correspondi ngly the ",e 16 cutiter 22 has a
set of. sprockets to engage the sane seri28 of feed holes during the
cutting operation. In this manner the registration of the cut edges of

th hi t h t ed ' d h
direati on. S AEERYE m““ e e A e *r“e?%ﬂsverser y
and | ongi t udi p_gl I %tr?. I’eltp %geelladtll_ve 'Ith%t Jﬁr:ae.'q[%pl de feed

hol es becone a propé efence for the Il magé 1 n prrntrng and

cutting operapiing elements i t%rf“@du‘i‘aéey diftRIIYLri£an prepare a
posi ti onal erenc ragkn% on the print-receiving surface of the sheet
mat eri al to eﬁE@@Eﬁ%&d@ kAN the program of printed material that
is read by the controller 26 from memory 24 in Fig.
1.
The web W of printing ink has a width
‘substantially equal to thet of the print head and is
moved synchronously with the strip of sheet material
i relative to the head by virtue of the pressure
applied between the print head and the roller platen
58. As the web W moves, a pair of static suppression .
brushes 122,124 mounted in the plate 114 wipe the |
~ side of the web opposite from the printing ink. . With
.the drive sprockets 62 and 64 haﬁing a larger
diameter than the roller platen 58, the roller platen
.defines a relatively thin line of contact with the
strip S of sheet material and yet the sprockets can
) . engage an inverted U-shaped segment of the strip
which is substantially larger than the segment
contacting_the hard rubber sleeve of the roller
platen. This allows a narrow linear zone of high
pressure contact to be made by the strip with the
printing head while a disperged area of contact with

the strip is provided for driving the strip.



positional relationship between the printed image on the strip S and the
strip itself. The cutting operation is then carried out by the cutter
after the printing operation, and the cutter rieads'the,, positional.
reference track on the sheet material in sgfder to coordinate the position
of the material and the cutting tool with the printed material.

As shown in Fig. 4 the strip Sis supplied in aroll which is supported on
a platform42 at the badk srderotot Hégﬁﬂﬁﬁ?eﬁh&némpsmfted’fo@é’resé% de

roller 44 before it enters_ the hou3|ng printer. After the strip
passes throughaPﬁélﬁﬁiﬁPthemHSPeWtﬁE thﬁPPnS BﬁeFQFlgﬁaFaﬁéé fbge, it is

L hsshar ged L gelveBrbhe Lhanhr8idtethol I IRElGE O an e g ot 1 oved
connected for the support frame 110 is moved up and down relative
to the plateh 58 by a pressure regulating mechanism
that is-adjusted by the controller 26. The pressure
regulating mechanism includes one or more cams 130
shown in Fig. 5 which are rotatably mounted in the
housing 46 on a shaft 132. The cam 130 includes a
spiral cam slot 134 that is engagéd by a cam follower
136 connected to the projecting end of the support
frame 110. As the cam 130 is rotated by means of the .
pressure regulating-step motor 138, the cam follower
~ together with the support frame 110 move up and down
and the pressure'applied to the web W and strip S of
sheet material between the print head 60 and roller
platen 58 is adjusted through the coil #prings 117
(Fig. 7). By controlling the rotation of the cam 130
with the step motor 138, a precise pressure setting
can be obtained since the displacement of the support
frame is directly proportional to the pressure.
The spiral cam slot 134 includes an exit
point 140 at the periphery of the cam 130 so that the
cam follower and correspondi%gly the support frame

110 can be lifted completely free of the cam when the

cam has rotated to the upright position. The



controlling the printing operation to the controller 26 in Fig. 1, the
printgr includes a control panel 48 on the housing 46 to stop and start
printgng operations. Additionally the control ‘pané€l .48, i ncl udes ‘control s
for sfewing the strip S independently of 2dhe printing operation and ot her
contrpls for operating the printer as will becone nore apparent hereafter.
The upper portion of the printer 40 has cover 50 wth g g#e 52 t hat
can opened TR IRBFE MRY Jehus & et?ﬁ@l?ﬁ%&ﬁa?ns? fire of the
printer as shown ar |cuIarI in the
printer 40, t &%t ‘?ppénb’a k% PY ‘é‘?nnta JT’%?I%F%*%?e?F %h?'e?'a??ﬁ’/’égto a

thermal print __head h 1S ress t f
mat eri al and Iijo b‘?lpsrh hea | nea%’l@%%?]?f%%entgg?é% {Lﬁegn t he
mat eri al and enbodlnent the strip of vinyl sheet

i i éﬁgiﬁgiﬁ§2uﬁéé% ard

material is 1 d rubber sleeve on the roller platen as
The pressure regulating mechanism can also

be utilized to lift the pressure head out of contact
with the strip S and roller platen.since the spiral
cam slot 134 is comprised by a groove that can both
ﬁush and pull the cantilevered end of the support
frame 110 up and down. Thus, for example, at the end
of a printing operation the regulating motor 138 can
drive the cam 130 to a position at which there is .
zero pressure between the print head and the roller

N platen or the print head can actually be lifted away
from the roller platen so that the strip S of sheet
material can be slewed back and forth relative to the
brint head without making contact with the web W of
printing ink.

The lifting feature of the pressure
regulating mechanism is desirable when, for example,
multiple colors are printed on the strip S of sheet
material in multiple passes of the material over the
roller platen relative to the head. Between each
pass the web W must be chané;d or indexed so that
printing inks.of different colors can be transferred

from different webs or different portions of one web



well as the print head are approximately 12" wide. Thus a marginal edge
portion of the strip overlaps the rubber sleeve 59 of the roller platen at
each end as indicated in Fig. 8. A drive sprocket 62, hdving. . '
18 a,set of sprocket pins engages a serizs of feed holes along the one
mar gi nal edge of the strip S, and a simlar drive sprocket 64 having
sprocket pins e | es aLong t he ogggsite mar gi nal

qga es a series of feeg gg
edge of the st??%. g%? S2RGr BSEBRFE R 8cPHPiPon OF PRETEBPPALYt feed
hol es and dri ve; ;9RE0ckess 557 SpSOCE FRYPENAMibO Urde BRUSHEy 4534, 276

menti oned above. OWNn Th FIgs. sprockets

o2, gfaglrs ];r;) ﬁﬁ?%%rﬁﬁﬁgt%cglérgrié’epéP@iéulQ:@lyTﬁgeEﬁiV@héﬂaft s
subtractive inks or color process dyes are employed
to mix the colors and obtain sfill further colors.

The pressure regulating step motor 138 may
also be adjusted by the controller 26 of Fig. 1 in
accordance with other printing parameters of the
operation. For example, the texture or character of
the printing-receiving surface on the strip S of
sheet material may require setting the pressure at a
preferred level for ideal transfer of the ink between .
the web W and the strip S. Other parameters that may

™ effect the desired pressure level include the speed
at which the printing operation is carried out, the
character or color of the printing ink that is
transferred from the web W and the intensity or tone
of the printed material desired.on the strip. The
adjustment of the pressure level can occur prior to
or throughout the printing operation in accordance
with print characteristics that are stored in the
print program or are measured during the printing
operation.

Since the strip s of sheet material may be
slewed back and forth between opposite sides of the

: roller platen 58 and operation of the head without



housing 46 of the printer and is driven froma step notor 70 by a series
of drive gears 72,74, toothed drive pulleys 76,78 and a toothed drive belt
80. In addition.the roller platen 58 which is-‘also rotatably -nounted
within the housing 46 is driven fromthe 2five shaft 66 by neans of drive
pul l eys 82,84 and an O-ring drive belt 86 at one end of the platen and

dri || 88, 90. and an O-ring drive belt 92 _at. th ' d of th
ol aten. The gdBRtSTHT | efotnanhlBhnEanaFrhae,efr 18b=cABIRTY i Che strip
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control the spééed a [ e sfri noves rough the printer. The

drive pul |l eys 3@%@%5 %ﬁg{gﬂsaﬁ e;ﬁ#eﬁﬁ ds&?iﬁskﬁbéhﬁg gia@[ipﬁg&al speed of

the roller platen I's sl I i gher "t han t

19 example, if the trailing end of the strip S passed
over the roller platen in the course of a printing
-operation, the web of printing ink would be caused to
make direct contact with the roller platen and the
ink together with the heat from the printing head may
actually cause damage'to the hgad. Correspondingly,

' if the strip S is slewed backwards to begin a second
printing opefation on the same segment of the strip
with, for example, an ink of a different color, the .
leading end of the strip may pass beyond the roller

™~ platen and again the web W and printing head may be
pressed directly against the cylindrical surface of
~ the roller platen. Accordingly a strip detector 150
shown in Figs. 6 and 7 is provided at both the input
and discharge sides of the roller platen to detect
the absence of the strip at each location.

The detector 150 includes a first detector
arm 152 that is pivotally mounted on a plate 154 at
the input side the roller platen, and a second
detector arm 156 pivotally mounted to the plate at
the dischérge side of the roller platen. The upper
ends of the arms project into the feed path of the

strip S through slots in the guide plates 94 and 96



peri pheral speed of the drive sprocket 62 and 64 to augnent the feeding of
the strip S past the print head 60. Since the drive sprockets positively
engage the strip and control the speed of the Strip, .the'0- ring drive
belts 86,92 nust allow limted slip. 27 As shown nost clearly in
Fig. 6 a pair of curved, sheet netal plates 94,96 guide the strip S of
sheet material circumaxially onto and off of the, roller Elate 58 and the

cyl i ndr.i cal surfesRachivelhs: Pt kdtan th}ebéf"?]?l ¥ PEFADR fEelilBat h. The
ey g
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gffu' Iy engagedyil (bt AABLXAPIMY B Uddsta tdifa S HeKes SeRe, 64, a pair

solid line position. In the solid line positions of
.the arms 152 and 156, the depending ends.of the arms
are drawn out of contact with an actuating switch 160
which may be a microswitch. However, when the strip

B S is not present at the input side, the detecting arm
152 is rotated inwardly at the bottom.by the
retracting spring. 162 to the phantom position, and .
the switch 160 is actuated to signal the absence or

AN an error in the positioning of the strip S.

Correspondingly when the web is not present at the
discharge side of the roller platen 58, the
retracting spring 164 draws the arm 156 inwardly to
the phantom position, and correspondingly actuates

D the switch 160. Thus it is possible to detect the
absence of the web at either side of the roller
platen and send a warning signal to the controller 26
of Fig. 1 through the single switch 130.

As mentioned above the web W bearing the

_printing ink that is transf;fred by the printing héad
60 is moved with the strip S relative to the printing

head’ during a printing operation and the ink is



hol ddown bails 98 straddle the pins of each sprocket. The bails are

pi votally suspended fromthe housing 46 on pins 100 as indicated in Fig. 9
so that the bails can be lifted away fromthe sprockéfé and allow a strip
of sheet naterial to be nmounted on and rengyed fromthe sprockets and
roller platen 58. Over-center _ 20

springs 102 assist in holding the bails dowmmwardly on the strip and al so
permit. |iftingttémesbarkedafupmf tha weheonppothet shdati mgteniadl| a®Son or
renoval of a strip. In addition a pair of holddown rollers 104,106 in
Fig. 6 extend decomeaquancBathe webaist Acdonappiebabbali 4eha¥gengehnts from
the roller platen. Thus, the series of feed_hol es al ong each edge of the
strip! S are thesselilyntétereaspingket Ysg2apddthargfore| pRkgPehe bail s,

and are held fééplgdgggfggdrggagced. Furthermore, the webs

generally include a transfer ink of a single color,
and in order to print graphic images in multiple
coiofé, it is necessary to run the printing operation
one or more times with different webs ahd.printing
inks. For this reason the preferred embodiment of
the invention incorporates a web that is supported in
a replaceable cassette 170 shown in the installed
position in Figs. 5, 6, 9 and 10. The cassette 170 -
is held in an operative position within the support

™~ frame 110 by means of a pair of oppositely disposed
mounting pins 172 (only one visible) and by blocks
174,176 which establish a reference plane within the
frame 110. The cassette is easily installed and
removed from the frame when the frame is lifted to a
fully open position.

The cassette 170 by itself is shown more
clearly in Figs. 13-16 and includes two molded side
rails 180,182 and two end shells 184,186. This
construction provides the cassette with a generally
rectangular configuration and the central portion of
the rectangle between the side rails 180 and 182

defines an opening through which the printing head 60




the sprockets and the roller platen by lowering the bails. The
thermal print head 60 is nounted in an wupper support frame 110 that is
pivotally mounted on an axle 112 at the back side of .t he housing 46 as
shown in Figs. 5 6 and 9. In Fig. 9 the gepport frane is shown in phantom
at a partially elevated position. The actual suspension of the thernmal
print head 60 fromthe support frame 110 is jllustrated in detail in Fig.

7. A suspensi @r?dplséifg’%_fil 1kate bt RissH YhePX %?ﬁet‘ll]ar‘ﬁ?sn_ﬁans of a
oo 0 s PO bRl SEF RS 005 P, Tl By ok dobly
Sur roundi ng_ eAaR ety e Ll ne B PR o A A s et iReRt  he {1 ame
110 %”d pl at e thl# dohdk web W is mounted on a spool 190 enclosed
’ .within the end shell 184 and the other end is mounted
on a sp001-192 enclosed by the end shell 186.
| At each axial end the spool 190 is
supported loosely within a pair of aligned holes at
oné side of the side rails 180 and 182 respectively,
and correspondingly the spool 192 is loosely ‘
supported at its axial ends within another pair of

aligned holes at the other end of the side rails .

180,182. The loose mounting of the spools in the
~ side rails allows each of tpe spools limited'f;eedom

of movement in the radial direction relative to the
| common axis that connects the aligned holes in the
side rails. Additionally, as shown most clearly in
Fig. 16 each spool 190,192 includes at least one
axial end a set of teeth projecting radially outward
while the side rail at the same end of the spool
includes another set of teeth projecting radially
inward. The limited movement of the spools in the
radial direction allows the teeth on the spool and
the side rails to become enggéed which thereby
inhibits spool rotation and prevents the web of

material from unraveling when the cassette 170 is




21 coil spring 117 which applies pressure dowmnwardly to the plate 114 and
presses the print head 60 against the strip S of sheet material and the
roller platen 58 along a line of contact. The print head 60 has-a
plurality of heating elenments distributed3®enly along the head from one
end of the roller platen 58 to the other, and the heating el enents are

cl oment s por APV EILILE HREETEL REUBCES: Ky BREP aPRTRPPFRFoCor am co.
L e A i, i ol A gk uEnend giobig terrel
1551 LS5 LR L d e U, SRl gt (a8 dpegctnen b
fﬁgS;LL¥gcgrg?%H$§:ﬂg%éﬂgégéd“ééwbﬁbihiﬁb@|ﬁ&ﬁthefwbéfbﬁr othes colors on

the spools are permitted to rotate freely under the

control of the printer.

When the cassette is mounted in the support

frame 110 as shown in Fig. 11, one axial end of the

spool 190, which is the supply spool,'is mounted on a

rotatable axle 194, which centers the spool within

the mounting hole in the cassette and is coupled to

the axle by means of a cross pin 196 that is received .

within slots 198 of the spool. The end of the axle
~ opposite from the cross pin 196 is coupled to a slip o

clufch or drag brake 200 to impose frictional

restraint on the supply spool as the donor web W is

pulled off of the spool. The opposite end of the

spool 190 is éaptured on a non-rotatable axle 202 to

center the spool within the moﬁnting hole of the

cassette. The axle 202 is also movable axially of

itself and is biased into engagement with the spool

190 by means of a compression spring 204. Thus by

depressing a release léver 203 and retracting the

axle 202, the spool 190 is released from the mounting

frame 110.




facing the strip S of sheet material . The web Wbearing the
printing ink is interposed between the print head 60 and the strlp S of
sheet material, and when the heating el enents of ' the .Head 60. arée

sel ectively energized, the portion of th®giink immedi ately under a heating
element is released fromthe web and transferred to the sheet naterial

Wth high density heating el ements,

graphi c i mages of high r IﬁBQQ%11§@e1FhG§n§%9%F99<ﬁ?etqﬂ¥%ﬁ?9p of sheet
material. The excitation the heati n nent rse, controlled
in accor danc&PRPLh 3e epﬁ°r‘?% e‘raatp&r d1°"[h’ °’?%%d by the

fﬁEtnglgrmfgy%Boln”%g% 6%%§éqof'% prantlng operatigﬁa‘M%%\gﬁgwﬁ"'nt'ng

in Fig. 12, the one end of the take-up spool 192 is
mounted on a rotatable axle 210 which centers the
spool and is drivingly engaéed'with the axle by means
og the cfoss pin 212. The axle 210 is connected
through a set of gears 214,216 and a slip clutch 218
to a drive motor 220. Thus, when the drive motor is
engaged it applies a torque which is limited by the
slip clutch 218 to the take-up spool 192 and thus
produces a uniform tension force on the donor web W. .
The drive motor 220 is engaged only during a printing

~ operation and the force applied to the donor web is

r . so limited by the slip clutch 218 thaE the actual

movement of the web is controlled by the movement of

the rotatable platen 58. Thus the web W and the

strip S of sheet material which are pressed between

the print head 60 and the roller platen 58 move
synchronously relative to the printing head during a
printing operation. When the pressure between the
print head and roller platen is released, for
example, during slewing of the strip S, the drive

motor 220 is de—-energized and the web W does not move

and is not consumed.
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substantially equal to that of the print head and is noved synchronously
with the strip of sheet material relative to the head by virtue of the
pressure applied between the print head and the roller platen: 58. As the
web W noves, a pair of static suppressi @2 brushes 122,124 nounted in the
plate 114 mﬁpe the side of the web opposite fromthe printing Ink. Wth

the drive sprockets 62 |1

p!?genh58 t he rgllsr Eﬁﬁtﬁﬂ g¥#ﬂgstﬁk?e Bt?38?€n¥é§r Ene ogpcgﬁtagi
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:H: pwth tP@le%&%niéogrh%‘g Phi {:ﬁeasﬂlxhépﬁéﬁﬁéiraéﬁatﬁé gpebact with the
p is provide or driving the strinp.
190. The axle 224 is pressed into engagement with
the spool by the compression spring 226. '
| _-It should be understood that with the
spools 190 and 192 p051tloned loosely within -the -
cassette 170, and the frame or casing of the cassette
held in the printer by means of the registration pins
172, which engage the mounting holes 181 in the side
rgils 180,182, and by reference blocks 174,176 as -
shown in Fig. 9, the positioning of the spools and
~ correspondingly the donor web W is controlled within
the printer by axles 194,202,210 and 224 while the
position of the casing is controlled independently by
the registration pins 172 and the reference blocks
174,176. However, when the casing and the spools are
mounted, the spools are free to rotate within the
enlarged holes of the cassette without interference
from the locking teeth.

As shown in Fig. 11, an optical encoding
disk 230 is coupled to the rotatable axle 194 that
engages the supply spool 190. ~An optical reader 232
is mounted on the support frame 110 immediately

adjacent the encoding disk 230 so that the rotation




23 In order to regulate the anount of pressure applied to the
web Wand strip S by the head and the roller platen, the projecting or
cantilevered end of the support frane 110 is noved up.‘and down.rel ative

to the platen 58 by a pressure regul ati nga3gpechanism that is adjusted by
the controller 26. The pressure regulating nmechani smincludes one or nore
cans 130 shown in Fig. 5 which are rotatably nmounted in the housing 46 on
a shaft 132. <dhetbanatde aacvelibsas thei suPPi¥nsBPel ¢8n PRat i s engaged

by a camfollower 136 conpected to the pro'ecthg end. of thg sug ort
frame 110. As ffecehfd 188189 3t RYLREHYI nRRREa B he TRReTEAFET, galating

SLoP Lo 135 AlecEa SO pd ISLISE WAAD Ll SRRl i ATEG1L0 TOVe

T e het oo AEiRh 8L DEANSE W "Ghifhy PhE' SPerBelan2d) y' o
the signal indicates no movement when there should be
movement, such a signal means that the supply spool
190 is empty or that the donor web W alone or
together with the strip S of sheet material is jammed
and not moving properly past the print head 60. 1In
either event the lack of movement indicates a fault
of the printing operation and the controller 26 which
receives the signal from the reader 232 stops the
printer and issues a fault signal.

N ' As indicated above, a printing operation
may be carried out to produce printed matefial in
various colors, and generally the entire printing and
cutting operation for making a sign or other graphic
product is pre-~programmed, not only with respect to
the design and arrangement of the printed matter
within the peripheries of the graphic product, but
also the colors of the print and the sheet material
on which the print is placed. Accordingly, in order
to carry out a printing operation properly, the
operator of the printer muséninstall both the strip

of'sheet material and a cassette that is called for

by the program.




(Fig. 7). By controlling the rotation of the cam 130 wth the step notor
138, a precise pressure setting can be obtained since the dlsplacenent of
the pupport frame is directly proportional to the pressure L h * The
spirgal camslot 134 includes an exit poi 140 ai "t he perlphery of the cam
130 o that the camfollower and correspondingly the support franme 110
can e lifted conpletely free of the camwhen the camhas rotated to the
upright position. The AaAdditionally, the materials on whidh thentroller 26
nmay § hus regul ate the position of the camto permt or prevent the lifting
of the supporprihtang taBeandlprenashwedlc@sathappoopri atebst usesi in a
pringing operation. The pressure regul ati ng mechani smcan al so
be Wilized tdn|the PﬁénﬁiégsBF@CﬁéédméMthéVecdnfS@Fenm1H¥Mﬂﬁéﬂa|w p S and

rol lr platen since the spiral -
characteristics beyond just color which render the

materials incompatible or the resulting product
inferior unless the printer is controlled and
adjusted properly to compensate for the different
characteristics. For example, the pressure applied
between the donor web and strip of sheet material may
need to be adjusted up or down in accordance with the
donor web that is being used in a printing operation.
Also the speed at which the printing operation is
carried out may affect the pressure and vice versa.

~ Furthermore, the excitation of elements in the

printing head may need to be modified in accordance
with the thermal characteristics of the ink or the
speed and the pressure with which the printing
operation is carried out. In sum there are a number
of variables that require adjustment either prior to
or during the printing operation in order to produce
a satisfactory graphic product.

For the reasons given above, the controller
26 of Fig. 1 shown in greater‘getail in Fig. 17 has a
microprocessor 250 which regulates the operation of
the printer 40 to set and adjust various of the

operating parameters in a printing operation.' The




camslot 134 is conprised by a groove that can both push and pull the
cantil evered end of the support franme 110 up and down. Thus, faor exanple,
at tjpe end of a printing operation the regulatlng nDtor 138 can, drive the
cam @30 to a position at which there is ero pressure bet ween t he pri nt
Band the roller platen or the print3ﬁbad can actually be lifted away
the roller platen so that the strip S of sheet material can be sl ewed

and fOrtxt{héﬁlaﬁfwésésrtP@sp@ﬁaattbeadnm@uafnahpa@scont act with the
of printing ink. The lifting feature of the pressure

ating nmephenh@ihdy StHeskegbberahesz, fﬁheepﬁﬂﬁting ambt icplteéingl ors are
ed on the strip S of sheet material -in mul tiple passes of the

i al overpidgramofiéeived afeomrehatmemotry theahdad. cBdewreadeath pass

e b VVnust be changed or indexed so that printing inks of different
col offs can be254aMBiehrédteétanpdlmtnmgnchmebsterlatﬁﬁérQﬁttb@rﬁﬁ@hs of one

w and printing ink in the cassette 170. From these
various inputs, the microprocessor reguiates the
pressure appiied between the printing head 60 and
roller platen 58 through the'pressure control means
256 including the drive motor 138 and controlling cam
130 of Fig. 5, the speed of printing through the feed
driver 258 which regulates the step motor 70 for the
roller platen 58 in Fig. 6 and the image intensity
through a print head drive 260 which controls the
.:'\ excitation of the heating elements in the print head
60. The setting of the various parameters and
regulation during a printing oﬁeration is
ﬁccomplished in conjunction with the display 262. In
the event of a fault of the systen, any'error or
detected fault is identified through the display 262
on the printer and if the fault is serious, the
microprocessor immediately stops or inhibits printer

operation.

-'Since the donor web*ﬁ is a significant
variable in a printing operation and may be installed
and replaced from time to time throughout a given

operation in order to change the colors oxr other



25 onto the same segments of the strip S in overlapping, side-by-side or

spac rel ationship. The ability to overlap the colors is particularly
usef when subtractive inks or color process dyes are enpl-oyed to mx-
the ¢pblors and obtain still further col orsg _ ' The pressure
regulgpting step notor 138 nmay also be adjusted by the controller 26 of

Fig. in accordance with other printing paranmeters of the .operation. For
exan e, the printiegochehacteréstaes,thecpdenlahglr 228i PEAF1DG Alke on the
stri@S of sheet material nmay require setting the pressure at preferred
| evelf§ for i dedfientifying §Pdﬁhéslﬁﬁcﬁ§?@e§ﬁ thacendbshedhd 18/ Ot rip S

O herg paraneters that may fect the desired Eressure | e ehgzn%]ude t he
speedl at whi thet Be ﬁP?ﬁFtﬁﬁ 658r3§96ﬁ9?g EBer FRKeoHP, TBRe “Chafacter or

col orgof the EEIQ%IQ QésthSE iS and 13. The code label bears a
code that identifies the color, thermal transfer and
other distinctive printing characteristics of the
donor web within the cassette. .The printer includes
the codé reader or sensor 254 shown in Figs. 9 and 10
for reéding the code from the label 270 as the
suppért frame 110 and the cassette 170 are moved by
the pressure regulating means downwardly into an
operativé position in which the web and sheet .
material are pressed against the roller platen 58.
Fig. 9 illustrates the relative positioning of the
code label 270 and the code reader 254 immediately
prior to a code reading operation, and Fig. 10
illustrates the relative positioning of the label 270
and reader 254 immediately after the reading
operation. It is clear from the chahge in the
relative positions that the code label 270 is swept
past the reader 254 to read the identifying code on
the label.

The mechanism that allows the identifying

code to be swept includes the pressure regulating
mechanism that pulls the support frame 110 and

cassette 170 downwardly into the operative position



transferred fromthe web Wand the intensity or tone of the printed
material desired on the strip. The adjustnment of the pressure |evel can
prior to or throughout the printing operation i'i accordance with
print} characteristics that are stored in }?e print” pr‘ogram or are measured
[ the printing operation. Since the strip S of sheet

mater§ al nmay be slewed back and forth between opposite sides of the

rol | pl at enah® angitper plate af74t hBakeded wohlteudt to the

26 terial on the platen can cause serious danage to the head or platen,
it i 4 desirabprofechiéngbkerdt of tibeestippbetalfraneclad tfoer sddidingt each
side.J For exanple, if the trailing end of the strip S passed over the
roll pl at ermpviewantconr $heoframpgr relptigve to the code label 270.

The slide plate 274 positions the code reader 254
within a slot 276 in the end of the frame 110
directlf opposite the code label 270 and includes an
operating.tang 278 which butts against an adjustable
seat 280 on the housing 46 as the movable support
frame 110 is lowered. A tension spring 282 connected
at its upper end to the slide plate 274 and at its
lower end to the frame 110 normally biases tﬁe plate
274 downwardly to the position illustrated in Fig. 9. .
However, when the tang abuts the seat 280 as shown in
~ Fig. 10 and the support frame 110 continues its

downward movement, the slide plate 274 moves upward

_ relative to the frame 110 in opposition to the spring
tension. During sliding movement of the plate the
code reader 254 scans the code on the label 270 and
transmits the read code back to the microprocessor
250 in Fig. 17.

The code reader 254 may be a magnetic,
mechanical or other type of sensor but in the
preferred embodiment the sensor is an optical sensor
and the code on the label 270 is a compatible
optically read code. One such code which is

particularly suitable for the printer application is




operation, the web of printing ink would be caused to nmake direct contact
with the roller platen and the ink together with the heat fromthe .
pringing head may actually cause danmage-to the héadm,eorrespondingly,.'Ff
the ptrip S is slewed backwards to begin g second " "printing operation on
the pane segnent of the strip wth, for §anp|e, an ink of a different
colof, the leading end of the strip may pass beyond the roller platen and

agai p the webgieanGgud Nl Kidleasd Fma Hacividrss ed slixiend lof agai nst the
cylipdrical surface of the roller platen. Accordingly a strip detector 150

showp in Fi gSreGtamduladrs mpxksd dad arshahat ha-d Nudateandmisschar ge si des
of the roller platen to detect the absence of the strip at each | ocation.
The fletector l1e@sitncdneldata fivestk detiecnsr claakilkp tidesk jextanding | y

nounfed on a plate 154 at the input side the roller platen, and a second
det eft or ar m 156 thievateadinniimest iy timdigladies &y the apxPhdrge side of

the foller platen. The upper ends of the arnms project into the feed path
of the _ The outer tracks 290,292 in the illustrated

embodiment are data tracks which are each divided

into a series of data blocks, six blocks being

illustrated in"this embodimént.. Each block

represents a data bit and may be light or dark

t representing a "0" or a "1". Thus, for example, the
data track 290 read in the direction of the arrow A
would represent the binary number 100111. -
Correspondingly, the daté track 292 would represent

AN the binary number 001000. Both numbers may be
components of a single number, and therefore, a total
" of 212 or 4096 different codes can be derived from
the two”data tracks in combination.

The tréck 294 is a clocking track which

J controls the reading of the data tracks. The

- clocking track consists of a series of clocking marks

which are read in the direction of the arrow A

simultaneously with the two data tracks by a ‘three

"head optical reader. The clocking track synchronizes
the optical reading of the data blocks with the
positioning of those blocks in front of an optical

head within the reader 254. It will be noted, for



strip S through slots in the guide plates 94 and 96

27 respectively. Thus when the web is present at the input side the
detector arm 152 is depressed and assumes the solld i he p05|t|on
illustrated in Fig. 7, and when the welyg s presént ‘at the di scharge S|de
the detector arm 156 is depressed and assunes the solid line position. In
the solid line positions of the arns 152 and 156, the dependi ng ends. of
the arnms arexampie, onhabftbenc&gckmhghmenkachaueuhgesaﬁm@h 160 which may
be a microswitch. However, when the strip S is not present at the input
side, the delimensicnsnns 1thej datat hieeks nlwatdayeat:fgﬁetbgrpam ¢ t he

retracting igglng? 162 to the ghantonlpos I tion, the swtgh 160 is
actuated to 19Gks JBEcRcRabE Cﬁﬁl%r+6rt¥ﬂ ¥ﬁ§db6§|?F5ﬁFﬁé°BP the strip

S In reading the clocking marks, the transitions
between light and dark values occur at the midpoint
of the data blocks and by triggering the optical
heads for the data blocks at the‘transitions, a clear
and unambiguous reading of the data is taken.

It should be understood that the use of the
clocking track in the code label rendexrs the code
reading process independent of any time clock within
the microprocessor and independent of the speed with .
which the support frame 110 is moved downwardly into

N the operative position.

Additionally, the two data tracks 290,292
are located on opposite sides of the clocking track
294 to minimize any errors that may arise due to the
mounting of the bar code label 270 at a slight angle
Ito the direction of reading the code. Thus, the bar
code illustrated in Fig. 18 is particularly useful
for identifying donor webs bearing a transferrable
printing ink that is used in thermal printers.

While the present invention has been
described in a preferred embodzkent, it should be
understood that numerous modifications and

substitutions can be had without departing from the



Correspondi ngly when the web is not present at the discharge side of the
roller platen 58, the retracting spring 164 draws the arm 156 inwardly to
the phantom position, and correspondi'ngly actuatés: the switch 160, Thus it
is possible to detect the absence of the web’at ‘éither side of the roller
platen and send a warning signal to t4® controller 26 of Fig. 1 through
the single switch 160. As nmentioned above the web Whbearing the

printing iplrikalbos Thle ARSI . DY Fohe examplieng iftedds dlzaxs noved with the
strip Srelative to the printing head during a printing operation and the

ink 1's  that the novel printing and cuttin?8 appeaediuss may fhem t he web
onto the sheet material. As a consequence the web is a donor web that is
expended cammied yuaf ber aa ntinbgire ofs dififerend: Prdndingsand
cutting machines. The use of the common sprocket
drive means in the printer and cutter ensures
coordination between the printed and cut subject
mattgf; however, other indicia including a timing
track printed on the strip of sheet material to be
printed upon may also be used for the same
coordination. While a separate printer and cutter
have been disclosed, it is contemplated that a single
machine having interchangeable heads or both printing -
and cutting heads might be used to carry out the two
functions. Wipers for cleaning the strip of sheet
material before printing can also be provided. The
. thermal printer disclosed has a stationary printing
head that extends parallel to the width of the strip
of material on which the printing takes place;
however, other types of printers including those with
movable heads can also be employed. The control -
means disclosed regulates a number of the printing
operations including the pressure applied by the
printing head to the donor web aqg strip of sheet
material resting on the printing platen. A number of
the controls may be eliminated by selecting nominal

values for the regulated parameters although the



periodically replaced. Furthernore, the webs generally include a transfer
ink of a single color, and in order to print graphic images in nultiple
colors, it is necessary to run the printing operati 6h: one.or nore tines
with:different webs and printing inks.J%n this'redson the preferred
enbodi nent of the invention incorporates a web that is supported in a
repl aceabl e cassette 170 shown in the installed positionin Figs. 5 6, 9
and 10. The maslsetteflpbintingetdska #hatpeant becaposmpldsh&d hi n t he
support frame 110 by neans of a pair of oppositely disposed nounting pins
172 (only oreitheubl shchndonyrolschay beimere himikedst afhiesh a reference
plane within the frane 110. The cassette is easily installed and renoved
fromthe frapedip@nenpioyedntoi sdentify tBeatypsl B9open positi on.

The cassette 170 by itself is_shown _nore clearly.in Figs. %3-16 and

ncl udes t wEbRHRRHeET BEICF PF Sthe (danor ieby 8 BAUSBKEPRSUELY 186, Thi s

Constrgcticngﬁgf?ggeéotQecggggg%éecg%égigiggngﬁgl&Xb for scanning
as the ‘'web moves into its operative position. Such
coding, ﬁéﬁever, may take other forms and may be
scanned by othér techniques to.accomplish the same or

" other control functions. Accordingly, the present
invention has been described in several preferred
embodiments by way of illustration rather than

limitation. ' .



rectangul ar Tonfiguration—and-the central portion of the rectangle between

t he side rall fines an opening through mhlch the prlntlng
neaa'co " TIINANMAN, "~ 7 "2 anc”sinors peoeetg "oy
pass :

in order ®#0 preass ma mudzd in t @ roller
platen as shown, for exanple, in Flg. 9. One end Vis
nmounted on a spool 190 enclosed wthj e end s‘ 4 d—tte ot her end
is mounted on a spool 192 enchosed4%A;$£ end shell 186. At
each axial end the spool 190 is supported |loosely within a pair of aligned
hol es at one side of the side rails 180 and 182 respectively, .and

correspondi ngly the spgol 1924 S&g%gogglﬁa H&pgrggﬂ Al d Sl ends

wi t hi n anot her pair al i gne l'es at t e ot h nd of the side rails
from sheet material comprising: defining the

- peripheral edges (C) of a graphic image (P) in
machiné.readable data, storing the machine readable
data defining the peripheral edges (C) of the graphic
image (P), cutting the sheet material (S) along the
peripheral edges (C) of thé graphic image (P) by
means of a data-controlled cutter (22) controlled by
the stored machine readable data defining the
peripheral edges, charactérized by defining printed .
material and its positional relationship within the

N peripheral edges of the graphic image in machine
readable data, storing the machine readable data
defining the printed material, and printing on a
print-receiving surface of a sheet material (S) by
means of a data-controlled printer (20,40) controlled
by the stored machine readable data defining the h
printed material to thereby place the printed
material on the surface of the sheet material (S) in
pésitional relationship to the peripheral edges (C)
of the graphic-image (P) whereby a graphic product

+ containing printed material within the image is

prepared from the sheet material.

T



the c¢gmon axis't e aligned hol es’
Additignally, as shown nost clearly in f£4dg. 16 eg £ncl udes
at | eagt one axial end a set of teeth projecting radially outward while
the sig@le rail at the sane end of the spool includes another set of teeth
projecting radially i®RwardA Teshbdnpfenakingmengrephilke PFPEHCE in the
radial!direction allows the teeth on the spool and the side rails to
becone engaged @mféne@hdnepyaimnfi phazassesizedt ani Shaindhsr &F8M s the web
of material fromunraveling when the cassette. 170

IS
30  renoved®®rBRI-PRANBhEPERSpFRRERPE PhchbenabegtsBaterial is
accomplished before the step of cutting the sheet

180, 182. The | oo he spools in the Jside rails_allows_each of
t he spdol s Iinit;E ement in the ragigl t hative to
it By

material.

3. A method of making a graphic product
from sheet material as defined in claim 2
characterized in that the step of printing includes
printing an origin for the graphic image on the
surface of the sheet material in addition to the
other printed material, and the step of cutting the .
sheet material includes registering the printed
N origin with a corresponding origin for the step of

cutting.

4. A method of making a graphic product
as defined in claim 1, 2 or 3 characterized in that the step
of printing includes printing some of the printed
material on the sheet material (S) in one coloxr, and
printing more of the printed material in another

color.
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170 is rnter, each of the spools is held in alignnment

with the co ' wi.th the teeth disengaged pl-abred=T Oy t her
bel gw. T*““ﬂﬂﬂﬁ“ﬁlﬁg “re permitted to ratate r-'-v TmAerag BEEN contr ol
% - L ] H

he p =- \When the cassette is WOUNPEHEPaEHR supp
e _sB8=rem—v

e 110 as shown in Fig. 11, one axi al4agend of C ;
fsupply spool, is nounted on a rotatable axl e I94, which centers the

t he
spod within the nmounting hole.in the cassette and i S coupled to the axle
by feans of a cross piR-196% Methrd pdcBakddg ﬁiﬁﬁ?ﬁhﬂQn Qéif?ﬁ t he

|. The gnd of the axle  opposite fromthe cross pin 196 is coupled to
ip clutER%Br SARRS MRb&H ad0es definggoiR anypre iofnel aimsetttoaft ithepain Hae

a s
I I h is..:pul . Th '
anafol the  ehask SebeRIaL TR Kty BorthndEl BatkdaiPd®), o “Center

a I ased i nto engagenent 'with the spool
longitudinal edge of the strip, characterized in that

th | Wik h ' h 18- 02 i |
msﬂ;r’ggxw bl Ing"s. BRUSLLGENOLEAORot N oLASAALG aTBhe P02 |5 al 50

the steps of cutting and ﬁrinting on the sheet
matérial include fhe step of engaging the strip of
sheet ﬁaterial (S) and pulling the strip through the
data controlled cutter (22) by means of the series of
feed holes along each edge to ensure a precise
correspondence between the printed material and the

cut, peripheral edges of the graphic image (P). -

~ 6. A method of making a graphic product
from sheet material as defined in anyone of claims 1 to 5
characterized in that the step of printing further
includes printing a positional reference track (T) on
the print-receiving surface of the sheet material (S)
in addition to and in known positional relationship
with the printed material, and the step of cutting is
carried out after the step of printing and includes
reading the posifional reference track (T) on the
_sheet material to coordinate the-position of the
sheet material and the data controlled cutter (22)

with the printed material while cutting.

T
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190

by neans—ef—a—eenpressien—spring 204. Thus by depressing a rel ease

| ever 203 an LN axl e 202, the spool 190 1S released fraomthe
nougting fr. ﬂlﬂlﬂ[ﬂuﬂﬂm il] . : - The
spo@ 192 is »take-up spool and take: ( 7

por:

Fig

ax|
nea
gea
dri
clu

i on of a donor web in the course of asprinting '__‘;,,,mmgé»— --------- ' in
12, the one end of the take-up spool 192 is ted on a rotatable
210 which centers the spool and is drivingly engaged with the axle by

of the cross pin 242. eaER¢€aQE§ f%rd%%hbﬁgeﬂ grapbiigh a set of

214,216 and_a sl i p clutch 218 i ve; nptor 220. Thus, when the
ot or |§r‘?é?fb°afgeﬁr‘?1{‘ %Fb%??e‘ga)‘ée¥b? u‘é°w{:ﬁ“?% | i F4F88 by the slip
h 218 to té]c?ra{é‘é Tmeldhs 1? errrllg ég'ga defining the

peripheral edges of a graphic image as machine
readable data, é cutter (22) connected with the first
storage megn; (within 24) and responsive to the
stored data for cutting the shéet material (S) along
the peripheral edges of the graphic image
‘characterized by second storage means (within 24)'for
storing data defining printed material and its
positional relationship within the peripheral edges
of thé graphic image as machine readable data, and a
printer (20,40) connected with the second storage

. means (24) and responsive to the stored machine
readable data for printing the printed material on a
sheet material (S) in positional relationship to the
peripheral edges of the graphic image whereby a

graphic image containing printed material within the

. peripheral edges is prepared on the sheet material.

8. An apparatus for making a graphic
_ product as defined in claim 7 characterized in that

the printer is a line printer-(40).

[
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produces a unifor n the donor web W The drive nDtor 220
is engjilled only dm‘mm Eﬂ)mmmrﬂm operatlon and the force ap : e
b is so lrmtedibywthe glip clutch 218 that e At RRETY

of thefeb is controlled by the novenent of46 the rot al

t he g \Wand the strip S of sheet material which arg press = t he
print gead 60 and the roller platen 58 nove_ synchtonously relatlve to the
printi Sl head during a p?intifg 5@@?5?F5ﬁ f?%eﬂakﬁﬁgpﬁe§§épél§etmeen t he
print ad and r.o plat n.ts rel exa ng. sl ew ng of

t he st S, ?é??% 8F1§§é ﬁgaﬁﬂe?gF93ﬁa§ﬁﬁr§ﬁﬁgméB FPéGes not
nove d s n

The e of theQ% a%&gﬁ%ﬂg%éo 15132 %%%Id]ga% epr:.nter (40).

10. An apparatus.for making a graphic
'proddcﬁ from a strip of sheet material having a
series of feed holes extending along each .
.longitudinal edge of the strip as defined in claim 7, 8 or 9
wherein the cutter includes drive means having sets
of sprocket pins which also engage the series of feed
holes along each longitudinal edge of the strip (§)
for feeding the strip through the cutter, and _ .
characterized in that the printer (40) includes drive
~ means (62,64,70) having sets of sprocket pins which
engage the series of feed holes along each
-longitudinal edge of the strip (S) for feeding the

-strip through the printer.
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rotatable and

fromthe drive rmﬂmuﬂﬂmnﬁunﬂmt d and centered on a
axi al retractab rel ease | ever 223

as th@#spool 190. "The axI & 224 1s pressed i nf o engagq

by théE conpressi on spring 226. 4%t shoul d be

t he ools 190 and 192 positioned Ioosely wi thin the cassette 170,

the f@ame or casing of the cassette held in the printer by neans of the
regi s@ation pins 172, Mhi ci ardafen Hommuintinhans 199519 ‘Pfﬂe si de
rail sgl80, 182, and by reference bl ocks 174,176 as, shown_in Fig. 9, the
posi t Joni ng ofshees d:°nt9¥rltsé§ﬁ)ndlﬁtg?§ﬂ-’tw§dd?ﬁﬁd mfe%o)\/vl

contr@l led within |nter axles 194, 202 210 and 224 while the
posi t §on of tl’r'é’ldtfgt' nga\Qserbdrﬁsr)o 3Yd-N% Fe SIS ady BRCY%qgi strati on
pins §72 and the ef eren bIo 174 asi ng and
the sPools aré& %’ e spoot§1§r é’gfe](aeHQc\g%‘raoé 3 Etf?h 'Ts enl arged
hol es

of the %m%&ttwf&oer G BheR JriorR il dask {éof ok

for movement relative to the printing head during a
printing operation, characterized by the roller
platen (58) having a width between the axial ends .
less than the width of the strip of sheet material
(S) between iongitudinally extending marginal edges
of the strip whereby a marginal edge portion of the
strip overiaps and extends beyond each axial end of .
the roller platen (58), and drive means (62,64)

~ engaging. the marginal edge -portion of the strip of
sheet material (S) at each akial end of the roller
platen (58) for feeding the strip over the roller

platen relative to the printing head (60).

12. A printer for printing on a strip of
sheet material as defined in claim 11 characterized
in that the drive means (62,64) engages the marginal
edges of the strip in a plane tangential to the
cylindrical support surface of the roller platen

-

(58) .

\
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E@l encodi ng disk 230 is goupled to the

fit Zth_own I gxrggimugﬂﬂmgg #mLhe supply spool 190.

232 ount ed on*t Hame 110 i mredi ately K TET &s epgRdlNg
di sk ~-so that the rotation 48
the aj as well as the supply spool can be detected during ap

¥n. The reader 232 produces a signal indicating that' the donor web
| notion as it sHSul dAerdmtery fove RPHENDR FYTIR IRE si gnal

S no novenent when there should be novenent, such_ a signal neans
5 supplshespawtteriedoas defipady inrckahmt 1 e teBPragsrived one or

with the strip S of, sheet material, is 4 of.. novi ng
y past iﬂ'h&h@ﬁ rﬁp“%éizfd"@o?“elaﬁ’s e(ie’[%erj'se%eﬂnﬁ% t%g"r}éa!cge&of{%venent
€s a f%l{*litving relationship with the roller platen (58).

14. A printer for printing on a strip of
sheet material having a series of feed holes along
each marginal edge portion of the strip as defined in
claim 11, 12 or 13 characterized in that the drive means has
sets of sprockets (62,64) engaging respectively the
series of feed holes along eﬁch marginal edge of the
sfrip (S), and the sets of sprockets (62,64) are -
movable relative to the roller platen (58) in a
N cylindrical plane of larger diameter than the roller
platen (58) and tangent to the cylindrical support

surface of the roller platen.
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of the printi nﬂ,ﬂﬂﬂ ,m,l " ﬂ e control ler 26 which receives the si gnal
fromthe reade m m ,m;rl nter and issues afffauFt S
As i ndigat ed aboveS® a prTntﬁng operation may be céiﬂ”' (N

printec material in various colors, and genbrally'“ :

cuttingg operation for making a sign or other graphi Cpr ' '
pre-prggranmmed, not only with to the d and_arran nent of the

pLintef nattsr within the&dper pﬁg}P %ngfaPR%rﬁﬁﬁﬁ ?eerE&G$ﬁ ut also
:)I chi ,rbécgr df%ﬁg |§n; lggggf,on§ %’ng%'g?eﬁlﬁr rﬁgﬁgﬁeg’%ﬁ?’?n%r Io|cs)erl Y,
the ogerator Q{%’%‘{& PS4 n%félag%,’% mégé{-?%i a8k grigi’né”' B pPinthegf material

and a’ ¢assette IS ca e pro
) head (60) controlled by input signals to generate

p;inted matter on sheet materialtduring a printing
operation, a printing platen (58) positioned to
support sheet material relative to the printing head
(60) during a printing operation, drive means (70)
for moving the sheet material on the printing platen

relative to the printing head during a printing

operation, characterized by an adjustable pressure
generator (130) connected to the printing head (60)
and the printing platen (58) for producing pressure

™ between the printing head and the sheet material
during a printing operation, and a controlled motor
(138) connected with the adjustable pressure

% o’ generator (130) for adjusting the pressure generator

and setting the pressure between the printing head

(60) and the sheet material (S).

-
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34 A materials on which the.  _printing takes
pl ace as wel | aﬂ!"mmmwm I’used in the printi 1@}130 £

different printing “chardctéristics beyond just colgh” f%ﬁp ﬂ BEENe ||
materials inconpatible or the resulting3% oduct i i 5SS _the

printer is controlled and adjusted properly to conpensate for the
different characteristqgs. fg@{ﬁ% SSur b€ bet ween the
donor web and strip of % éefiﬁ%ferla E%ﬁﬁgﬁzgést%yﬁﬁéa J%gtga up or down
in accordance iy idechdoNieled A tRaLtRY oo éa PROBEENT
operation. Al'so the speed at which the printing operation is carried out
nmay affect thejuessdte eyl plreSswes Wetwdel L6 éPs prédeupgcléablon of
elenents in the printing head may need to be nodified in accordance wth
the thermal cltararich itte hadt tietériar ($Nhecas pee s bewed hexr@ekgsure with

which the printing operation is carried out. In sumthere are a nunber
over the platen relative to the printing head without

printing on the material, and a given pressure level
at which the sheet material is pressed against the
printing platen (58) by the printing head (60) during

printing.

17. 2 printing apparatus as defined in
claim 15 or 16 wherein a donor web (W) is disposed adjacent.
the printing head and bears a printing ink

~ transferred from the web to a sheet material
supported by the piaten during a printing operatioﬁ,
the characteristics of the donorxr er and printing ink
being known, and characterized in that the controlled
motor-(138) sets the pressure between the printing
head (60) and the sheet material (S) at a level
dependent upon the known characteristics of the donor

web (W) and printing ink.

_—
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For ti§ge reasons gi vencabeves tfie «controller 6 of-
detailg in Fig. 17 has a mcroprocessor 25§ which
of tHe printer 40 to set and adjust various of th
in a frinting operation. The

m cror ocessor responds Jt‘b' a%t}?ﬁfé?ﬁcﬂg |mﬁiat‘f§1(ﬂ%(ﬂ%n?% kEyboard 252,
the pginting aﬂghﬁuﬁ eig &%Hi’&d if]r t{'ﬁe g?gwﬁég J]@\?@)ﬂcode

of variablesthat t either prior to or during the
printigng operatio mﬂmlml m! rnguce a satlsfac al. ' adug
| 33

reade 254 whi n char acter i CS

printf§ng ink i, t Pﬁﬁﬁc %ifo

mcro rocessorlgr é%‘?.}rg‘feée%%sen pres (r){ena%p ep et ween [}Ee pr| nt| ng head 60
and toward and away from the printing platen (58), the

controlled motor (138) drivingly engages the support
(110) to move the support and thereby set the
pressure between the printing head (60) ahd sheet - )

material (S) supported on the platen.

19. A printing apparatus as defined in
claim 18 characterized in that the controlled motor
(138) connects with a movable member (130) that _
engages and disengéges the movable support (110)
™ whereby with the member disengaged from the support,
. the support and the printiné head.can be moved away
‘from the printing platen without interference from

the controlled motor means.

-
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roller platen essure control ngar ' [

drive notor im’"m E'ﬂ""&! ’&h cam 130 of Fig Stg ekl | Nt i ng
through the feéd ¢drtver i ch regul at es#ihl il It : )

roller platen 58 in Fig. 6 and the inag82in >

drive 260 which controls the excitation of

print head 60. The set¢] nAghartdusy/ ad0 .
during a printing operation iIs acconphzgkéﬁﬁﬁPQ:

di spl ay 262 mdteride esmpitising: f aulgriditide mugd @

fault is identified through the display 262 on th ﬁﬁ'?
fault is sememrss (1) foxrmevwingsthe mminding deadstaps ol
oper ati on. Since the donor web Wis a S|gn|f|can
printing opaadiexialants heko dee ipwintiad @Poh & elat ate dor rame t M

t hroughout a given operation in order to change the col ors or O
another during a printing operatlon, a replaceable

- web (W) movaple between the printing head (60) and
the sheet material (8) to be printed upon and
carrying a printing ink that is selectively
transferred to the sheet material by the printing
head (60) during a printing operation to generate
graphic images on the material, characterized by
coding means (270) associated with the replaceable -
web (W) and having a code for identifying printing

R characteristics of the web, which characteristics
differ from one replaceable web to another, code

. sensing means (254) for detecting the code of the

coding means, and printing control means
(256,258,260) connected to the printing head (60) and
the feeding means (70) and responsive to the code
sensing means (270) for controlling the printing
operation in accordance with the code and printing

characteristics of the web (W).

\
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36 printing char I SLd ode | abel 270 bearing an identifying code
is se ed Lo tﬂﬂﬂiﬁ%jmqﬂuﬁalgf the 45 cassette 170 asiaeenl [
t ake- 07 c S s. 9, 10 and 13 % bgars a

code ‘es the color, thermal ®Bansfer ctli ve
print ics of the donor web wthi assette. The printer
i ncl reader or QQMﬂ | 1 for

om tHd- | a%ﬁég%u%??xﬁ su%%(’) t %%nfﬁg%g gﬂd t he

readi
cassed
oper g
t he
code
oper &

ved b PEESSIK DO W | 91 e dopeygidly i.nto an
Jﬂ?%%l%%é?%% web and sheet &%?%rigﬁéargﬂgressed agai nst

f’sa | Soq dtsIStH BSed Ner reh&tsNgeRORALELDANG Of the
f%2°%ode” r eader 254 i mMedi ately prior to a code reading

L, pd printed upon relative to printing head (60)

o
mccordance with the printing characteristics of

>

eb (W).

22. Apparatus for printing as defined in

m 20 or 21 wherein the-replaceable web (W) carries a
r;nting ink having specific color printing
cg;gggteristics for printing in a specific color,
-acterized in that the coding means (270) : -
;éoqiated with the web identifies the color printing
;facteristics of the ink, and the printing control
ans (256) has a printing program specifying a
sprogrammed colox printing characteristic and
nhibiting means responsive to the code sensing means
é54) to prevent a printing operation if the
programmed color printing characteristic and the
color printing characteristic of the coding means:

(270) do not correspond.

This Sheet Has Been RTlaced
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illustrates th ' l{llfioni ng of the | abel fZ79 Nrks

I mredi atel y afnm““ﬂm“numﬁu“loperat ion. It is c|eH#S LK) ande in
the relative pdbsitidns®™ hat the code | abel 270 i'§ ept—past-
254 to read the identifying code on th®4label. The nechanlsm
that allows the identifying code to be swept includes the pressure

regul ating nechanis hat I% e ort . f.rame 1 ssette 170
downwar dl y into t he gBératﬁﬁﬁ 0Si |g%%p%rlnt1ng as3H%f1 ea “th

gﬁppgpg ?rzl f‘l ’? %5 ﬁ?ftreﬁ’g T&'ﬁeh‘fep&rt\"q FQ‘{?@J e%Iaat ﬁ%‘ﬁ“"‘ﬂooi htehgode
| abel 270. pifgﬁtihgdﬁfahat pd/€n@0prining! IRKC 44 WilinaADYy W ININ 2

slot 276 in e en the rane
sensitive ink, and characterized in that the printing

control means (260) adjﬁsts the excitation of the
thermal prlntlng head (60) in response to the

prlntlng characterlstlc of the ink.

24. Apparatus for printing on sheet
material as agefined in anyone of claims 20 to 23 further cnaracterized
by pressure control means (256) connected to the
printing head (60) and the feeding means (70)5 for .
regulating pressure between the printing head (60),
N the replaceable web (W) and -the sheet material (S) to
be printed upon during printing operations, and
wherein the printing control means (250) is also
connected with the pressure control means (256) to
control the regulated pressure in accordance with the

printing characteristics of the web.

\
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T
directly oppom de | abel 270 and includes an operating tang 278
whi ch.gutts mu,ﬂgk MH m ble seat 280 on the-housing-46.-as-the.
® suppoft cir | onered. A tension $prHOsKEdr grepeehel] at
I

its upper end to the slide 6Iate 274 and &85 its ower emeipocspbhe frane 110
normalg§y biases the plate 274 downwardly to the pesF= st I n
Fig. However, when the tang abuts the seaj 280 as shown i .Fig. 10 and
the sypport frane 110(xﬁﬁindﬁ&ﬁ???uﬁkgbﬁwﬁ¥F?ﬁﬁﬂﬁmﬁﬁ;g?ﬁéngaiGE plate 274
moves upward relative to the frame 110 in_opposjtion to thg sprin%g

t ensi Dur i YeNe @fnglaimscdfeite 2k whereip bhe reptaceablie webadibl camying dhns

t he c'dé on t J 2/7Q and :ﬁnﬁ[@' -t.tl]% C t

mcro _rocessotbq”ﬂ?%%% .Jﬂqb.lslfog{ d i ﬂee%gcd?egérj%léggr kizﬁ) ng§rbe a

megnefi o, Mechani A a X JaRtrdl AP AndUpbdidtiss, Pref erred

: ment the sensor 1's an optical sensor and the code on the |abel 270

is a gonpatibldharacterized in that the coding means (270)

.. associated with the replaceable web (W) within the
‘cassette (170) includes a code on the cassette, and

the code sensing means includes a code reader (254)-

detecting the code on the cassette.

This Sheet Has Been RTilaced
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optlcally uch code which is particularly suitable_for the

oriver <HERITTRL IR Y 35_desdsed in
Fig. 18 and ihcludes a series of rectangular marks or _beFs il re
located in at |east one data track and &6e cl ockiz pegpnding

the reading direction indicated by the arrow A A 1 L-aeK®

in the illustrated enbodi nent, are data tracks whigh sf‘ﬁgﬁ d|V|ded into

a series of data bl ocks26=si PHANING REBRFATYS (Lo RET NS PR Rnbodi ment |

Each block re nt.s data bit. and may be light, or.dark epresenting a
"0 or a "1"¥ ‘B’Hﬂf‘g é‘}?‘atrﬁﬁleal t??é"plif)a/ﬁ’ef‘q raag?glz@)bl?%alae? the direction

of the arrow Q%Ojgz%élﬁﬂi gsels t{]fo'tgﬂaar% %@%o&ﬂ%’léhe Correspondi ngl y,

the data tra epresen
printing head (60) and a web of sheet material (S) to

in

be printed upon relative to one anothér while
_ printing, a donor web (W) bearing'a transfer ink, the

web lying adjacent the strip of sheet material (S)
while printing and movable by the feeding means (70)
with the strip of sheet material (S) relative to.the
printing head (60) to transfer ink in a printed-
pattern onto the strip of sheet material;
characterized by feed detection_means (150,232) .
connected with one of the webs (§,W) for detecfing a

~ fault in the movement of the webs relative to the

printing head (60) while printing.

27. Printing apparatus as defined in claim
26 characterized in that the feed detection means
(150,232) is operatively connected with a signaling
means to signal a fault in movement of the webs when

a fault is detected.

\

~ This Sheg,

iy [Im"



the binary n mum{m;mﬂl llmulw nunbers may be conponents of a_single
number, and H ' I of 212 or 4096 diiigﬂ;n——"”"f;bsn be

deriv d from the two data tracks in conbi nat i gFF
is a §locking track which controlsiﬂu§%ead|n

the df rection of the Qgrom®@}ﬂgk§y2%§?§ggﬁ acﬁgs'ékg EWgndasa sty acks by a

thre head optical ré€ader yncEron|zes the opti cal

r eadifng of | t he itianin hose bl ocks in front
of af opticd Oﬁ%vfﬁéq%ﬁpnﬂ‘@hﬁgqogam F@z@.s FEP %g'lt lfté"'not ed, for
39 ¢xanpl emovémént @ithotkiengebubkSshadt hlteSHEE by MBARE0BE as the data

bIoc s but are offset fromthe
supply and take-up spools, characterized in that the

feed detection means (230,232) is connected with the
supply.spool to detect lack of movement of the donor

web.

29. Printing apparatus as defined in claim
26, 27 or 28 wherein the strip of sheet material (S) is moved
and positioned on a platen (58) to be printed upon by
the printing head (60), charactérized.in that the .
feed detection means is a strip detector (150)
N associated with the platen (58) for detecting the
absence of the strip at the platen and produqing a

correspbnding fault signal.

- This Sheet Has Been R
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dat a block In the reading direction. 22 DO he
cl ockijn ﬂ ,Hg['g ﬂ ons between |ight and_dats {\ at the
ocC ' ! 5

n1dp0|nt of thfe data and by triggering t’ t he
data Bl ocks at the transitions, a clear58 and unanyi zerng of the
data ifs taken. |t should be under st ood ,aff*'g>use of the

plock ng track in the%§00|8%§g§ﬁpreng8%%aEg§ ggdgeflggglqglg{ ggpendent of

i ndepgndent of any ti € m croprocessor

the speed “h§hwh@Qb§B Re iggggkdéggﬁona%%gegsang gdndewesardly into the

operaftive position. t he mo data tracks 290, 292
are l[ocat eds@prapROSithe ?bgainﬁf mteaﬁscl(eﬁksa? hooek tRB4 shee-ip BAT ze any
errorfls that nay arise due to t nounting of the bar code |abel 270 at a
slight angl sheét hbeedibecCisynovbrraagesg paehcafea diwecttibm bar * code
illustrated in Fig. 18 is particularly useful for identifying donor webs
beari ng a tcanetmaxdhlgy pfi thengylikdrheali sunfaedeinander nal printers.

__ characterized in that the strip detector (150)
includes at least one resiliently depreésible member
(152,156) projecting into the feed path and into
contact with a strip of sheet material (S) on the

platen (58).

31. Printing apparatus as defined in claim -
30 wherein the printing head (60) makes contact with
AN the strip of sheet material on the cylindrical
surface of :the platen (58) at a contact zone parallel
to an element of the cylindrical surface, and
characterized in that the strip detector (150) has .
one resiliently depressible member (152) projecting
into the feed path at one side of the contact zone
and another resiliently depressible member (156) -
projecting into the feed path at the other side of

the contact zone.
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Whi l e the prese een described in a preferred enhaodi nent,
it should be mmwmumwmﬂl’b merous modi ficat | gas=se PRE EEBQ' pns can
be had u t hout dépaftihg ¥rom the e

spirit Jof the invention. For exanple, PP is clea pet—p
and cutjting apparatus nmay be carried out by a nu B di fferent printing
and cytting nmachi nes. 3gTuaggﬁh£§nérgb negr Mecggggs in the

printe§ and cutter ensures coordlnatlon betmeen t e printed and cut

subj ec] MatfierondvNEYEFized bttt cilfe i0id Wk Ss1b 1k Nembeack printed
on thef strip of sheet material to be printed upon may al so be used for the
same fcoor diq@d)orat Wneé esdes apfirtlie qgontdc ok cand ethehethepeen
discldsed, it is contenplated that a single

depressible member (156) at the other side of the

contact zone are operatively connected with a single

fault switch (160).

33. A replaceable cassette (170) for a
thermal printer (40) comprising: a casing (180-186)
having a generally rectangular configuration and
mounts (181) for positioniﬁg the cassette within a
thermal printer (40) in a predetermined relationship .
with a thermal_printing head (60) during a printing
~ operation, a web of material (W) carrying a thérmal
transfer ink mounted within the casing (180-186) for
advancing the web (W) and positioning different
segments.of the web adjacent a printing head (60) for
printing,.the web (W) with the thermal transfer ink
having specific printing characteristics different
from printing characteristics of other webs with
thermal transfer inks used in thermal printers,
characterized by coding means (270) on the exterior
of the qgsing (180-186) for identifying in a machine-
readable code (290-294) the specific characteristics

of the web mounted within the casing.
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machi ne havi ng heads or both printing and cuttlng heads
m ght be used hil!@l"ﬂ J) ﬂll functions. Wp_,_egr,s._.f- Fe
strip er La or=e printing can al so q-‘_pggquaEﬂiAS b
printer dlsclosed has a statlonary printéag head %hat @ﬁﬁﬂkﬁﬁharallel to

the wwggh of the strip of material on mhlch t he pti=at++g prace;

howevery,, other types of printers in th heads can

also b enployed The Shntr & rQH%%$$45 ééﬁﬁéﬁiﬁyﬂ%ﬂ%% %nﬁ% of the

printi opecrat.i ons ncludln pr ur, ripting head
ke S L R

to the donor B rd ?Pﬁ ifg° on tRE prTnting
pl atenj A nu h%f v %PE%&B% g&gpgﬁgﬁg#ﬁﬁ¥§é%gg§gé§gpct|ng nom na

val uesf for t regulat par amet er
41 characterized in that the machine-readable code (280

or 294) is indicative of the color printing

characteristic.

35. A replaceable cassette as defined. in
claim 33 or 34 wherein the thermal transfer ink on the web
(W) has a given thermal transfer characteristic,
characterized in that the machiné readable code (290-
294) is indicativé of the thermal transfer

characteristic.

36. A replaceable cassette as defined in

claim 33, 34 or 35 characterized in that the machine readable

code is an optically readable code (290-294).

37. A replaceable cassette as defined in
. claim 36 characterized in that the machine readable
code has one timing track (294) containing indicia .
for clocking a code reader (254) and at least one
data track (290 or 292) containing indicia
representing data to be read b; the readexr (254) when

clocked by the indicia of the timing track (294).
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nunber of pr|
may be nore | "!ﬂ%”ﬂ]i
characferistics

that can be acconpli shed mnthout such controls

jﬁm\gg enpl oyed to identff
bis advantageous1y-' '§ﬁH§EﬁHﬁ&ﬁEﬂ%< tte
nto |‘B'§Ple’}5‘eﬁl%1t i ve

contai ping the web for scannlng as t hélweb noves

positipn. Such coding, however, nmay take other fo anned
by ot her techni ques tg, ac other | sfunctions.
Accor |ngly, the preég %?ﬁe %%ﬁjhl éﬁtesé&?bé%£$%é§evéral preferred
embodi et ¢ atéﬂtﬁf didid abkOn

42 1. |A rret of nﬁl#géi%‘f% éI)C pr oduct ﬁgg&rﬁs eet rrgteri al

conpr

nmachifne readabl e

si ng tﬂﬁﬂ‘ﬁg{tlﬁt@aéme 2R() iR AheLddfficia d€)té @ataapbaexi mage (P) in

data storing the nmachi ne readabl e data defining

(290 or 292) have a predetermined positional

relationship.
3. A replaéeable cassette as defined in

claim 38 characterized in that the timing track (294)°

and the data track (290 or 292) extend in parallel

relationship.
40. A replaceable cassette as defined in -

claim 39 characterized in that the machine readable

code includes another data track (292 or 290) having

indicia représenting additional data in predetermined

positional relationship with the indicia of the

timing track (2%4), and both of the data tracks

(290,292) extend in parallel relationship with the

timing track (294) and are disposed at opposite sides

of the timing track (294).
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t he peripheral edges (C) of the graphic inmage (P), cutting the sheet

material (S) along the peripheral edges (C) of ,the gral

nmeang of a data-controlled cutter (22) controlled iy

machijne readabl e data defining the é@ri pher al edges

by defining printed mate: [ ' L.tional ai-t-oneiTpg—wh
t he peri ph- eral ed L & % g f E%e (P) in machine

readpbl e data, st Or!z('gméﬂ:eoc{ma% %&;ﬂatexaadaﬂ ?foq:ag;%eﬁ?rflﬁéi ning the printed
pritn S

matefial, and printi'ng on a -receivinh ace’of a sheet materi al

(S) [y W -,p%rgt-r 4 ) r gh- | ed by
t he ‘st orec? chi ngérr(_(?a% a %e atlaﬂdée}?a?rﬁl;]lgﬁg {%@ p‘?‘?n?ggﬂ{r:mtsgri al to .
thereby plagsd hatdtidrds) anBleiddltddn (219 8 fase ohet §8csbeet material
(S) in positional relationship to the peripheral edges (C) of t he

graphi ¢ i FRGeAI1 WEY QL Gt inteddiutierial aoTteini tBepr i nted mater| al
within the inage is pre- pared fromthe sheet material (S), wherein the
sheet mat gdilpHeY)y if alnd rdyt &dgasedic)nat Botdl 8 priwweng a series of
feed hol es extendi ng al ong each | ongi tudi nal edge of the strip and the
data contr(@0) andchp inttdrey AR2)4@re camtiriald eat ibyt anaghineng print on

the strip along a line extending transverse to the strip and ' the series
of feed hotesgiakdied ddtm drapnionfa comman Wgtandase raa ichah the sheet

material (S), include the step of engaging the strip of sheet mat eri al
(S) and pl¥in®a matanial @mddde ot FateriadomamresePrrdtter (22) and

printer (20, 40) by _negns of the series of feed holes along each edge to
ensure a PSSO YedFortdende \ﬁé'é‘ﬁ’%t"ﬁepr%"l‘?ﬂ°ed Theerial and the cut,

per pheralpr%cxi&eesrf ((QO)Ofis at Q%e%%&hip%iin%ae%e ((4F())))' that places
the printed material on a strip of sheet material (S)
genefally before the sheet material is cut. The |
thermal printer (40) utilizes a donor web (W) bearing
a transfer ink to create enhanced printed images on
the sheet material with halftones, color and other
attractive features. The printer (40) is controlled
to regulate a number of printing parameters (256-260)
through coding (270) on a cassette (170) in which the

donor web (W) is supported.

\
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43 2. A nethod of making a graphic product from sheet mat eri al
conprising: defining the peripheral edges - (C qf a graphic imge.(P) in
mac e r eadabl e data, storing the nachi1re r eddabl e dat a ‘defi ni ng ~

t he i pheral edges (C) of the graphic inmage (P), cutting the sheet

mat sl (S) al ong the peri pheral edges (C) of the graphic imge (P) by

nmea f a data-control | ed CUtteL/(Iﬁ) controlled by the stored

mac readabl e data defining the pefilpHeral edges (C), characterized

by d&Mi ning printed nate- rial and its positional relationship within

t he #iri ph- eral edges (C) of the graphic image (P) in machine

readf@®l e data, storing the machi ne readabl e data defining the printed

mat i@ al , and printing on a print-receiving surface of a sheet nateri al

(S means of a dat a-cog{srol | ed printer (20, 40) control - | ed by

the ‘g ored machi ne readabl e qf a defining 15 the printed material to

t her@by pl ace the pri at ex of the sheet materi al
p itiona!énf}'lz\.ﬂg‘:;m[::‘l\I hi phgr edges (C) of t he

relat+ordhi
her ebyT'a—g'l"a‘p'n‘ C oduct - i ni ng print mat eri al
pre- 2r el mthesﬁt eri al—Sy—Aférein the

i ierZ2ERf-Ret{id rinti p FOTEMEMRRY| e ence
int- ing ¢ ace—pt—+ t'materyalrea in

ijnted nat e- %own _ *efﬁé .8%';,5{ k and

the printed mat eri al having a i o each
othgr, and the step of cutting is carried out aftm t hel step of 9:221ting
the Ipositional reference tracl (T) and incl udes reaw TR pnal
refer- ence track (T) ontbe she L tefjial (S) to c . he
position of the sheet mat er il . (S) 'aht“t h data controlled cutter (22)
with the printed materi al whi l e cutting. :




REPLACEMENT SHEET 44 3. A nethod of

maki ng a graphic product as defined in . C ~cl ai.m 1, ¢ r
char§cterized in that the step of printi'ng =77 "7 7 on the surface
of the sheet material (S) is accom ' pl i shed before the
stepiof cutting the sheet materi al (S). 4. A
met hpd of making a graphic product g$9W(]heet : mat eri al as
defigred in claim1l1, 2 or 3, charact ized in that the
sted of printing includes printing an origin for the
graghic image (P) on the surface of the sheet material (9S)
in gddition to the other printed naterlal and the step of
cuttjing the sheet materi al . (S) jgcl udes reglster|ng t he

pri

ted origin m‘% 3 SRS B Tl ng origin for the step
of cutting. 3% R

gEdbhi ¢ product as

defined in %l zed in that the
step of B f the printed
mat e- t mate L e col or, and
print - printe F@EEs anot her col or.
6. An apparatus-for maki product fr 1 sheet
materi al conprising: CHEEs X2 storing data
defining the peripheral } S2228Y aphic i mage (P)

SEEF)) connected with

“5nd responsive to the
g the peripheral

#zond storage means

as machi ne readabl e dat &%8
the first storage means &
stored data for cut
edges (C) of the graphic
(within 24) for storing




data defining printed material and its positional
relationship within the peripheral edges (C).of the JE
e printer

grap88® i nage (P) as machi ne readabl & ddta, "and &

(20,%=®) connected with the second storage nmeans (24) and
respgii ve to the stored machine readabl e data for
prinig@hg the printed materi al onaaES/WCD sheet material (S) in
posi fgfonal rel ationship to the peri pheral edges (C) of the
grapi@c i nage (P) whereby a graphic inmage (P) containing
pri nggd material within the peripheral edges (C) is

pr epsd ed on the sheet material (s) said sheet

mat efs (S)

REPLACENVENT SHEET ' having a series of feed hol es extendi ng al ong
each$ | ongi tudi nal edge of the strip wherein the cutter (22) I ncl udes
drivgd neans having sets of sprocket pins whi ch al so engage the series of
f eedqdhol es al ong each | ongitudinal edge of the strip (S) for fqgding
the $trip through the cutter (22), and the printer (40) i ncl udes drive
meang (62, 64, 70) having sets of sprocket pins which engage thg)series
of feed holes . along each |ongitudinal edge of the str&p (S foqz:
feeding the strip through the printer, the fpLinter begng a line printer
pl aci ng pri g O THE SI-B—a-org a— e leRremr—rramsTerse—To he
series of feed holes alffg each éage of}hhe strip. 7. An apparatsg.for
maki ng a graphi ¢ product /from pheet material conprising: first stqﬂage
nmeans for \ storing dafa ing the perj pheral edges (C) of a




graphic image (P) as nmachi ne readable data, a cut- ter (22) connected

with the first storage neans (within 24) and responsive to the stored
dat a_'_‘;‘.r cutting the sheet material (9S) ‘al’'ong the peri pheral edges
(O oBfthe graphic imge (P) characterized by second storage neans
(W thigh 24) for stori data def Ll@ ng printed material its
posi tigonal rel ati &p w thin e peripheral edges ( )Zgéthe
graphgfc i kege (P) as nmchi fje readabl e data, a pri nt er 40)
conngggted With the second or age means (24) and™responsive to the
stor gfl machi e r eadabl Ildata for printing the printed>mterial on a
sheetd mat eri gl I n p03|t onal relationship to the “peripherg edges
(O & the ~-- Lnege ereby a graphic ipege (P) condgining
pri nged ma -' {: e pheral  edge & is p@ed on the
sheey§ naterial gadi a posi tiona erepge track
(T) lavi ng &<Kp @nsh on the primt-recé|ving
surffce of \ thefbther printed mateq) rial
to cpor fDBate / Wt mat erfAl (S) and said|¢utter
(22)'W|thth \ij 46
. An appar at / et at0 defined in clajfm 7,
characterlze is aline printer (40). 1
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9. An apparatus for making a graphic product as defined in claim6, 7
haracterized in that the printer is a thermal printer (4Q).

Oor 8 ..
11. #&@rinter for printing on a strip of sheet -material--conprising: a
pri g head (60), a roller platen (58) having a cylindrical support
sur f on which a strip of sheet material (S).is supported for printing
by t printing head (60) and for t relative to the printing head
duri® a printing operation, characterized by the roller platen (58)
havi a width between the axial ends. |less than the width of the strip of
shect@material (S) between longitudinally extending margi nal edges of the
strigdwhereby a marginal edge portion of the strip overlaps and extends
beyof#l each axial end of the roller platen (58), and drive neans (62, 64)
; ©
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engagi ng the margi nal edge
each axial end of the roller platen (58) for .feeding the strip over.the.
roller§ platen relative to the printing head (60)."" T 120 A

characferi zed

of thegstrip

the rgler plate

stripgf sheet

t hat thhe dipse
t he r}llerﬁgféygﬁ

portion of the strip of sheet material (S) at

4 for printing on a strip of sheet material as defined in-claimi11l
in that the drive neans (62, 64) engages the margi nal edges

ane tangential to ¢1C§ylindrical support surface of

in a
2:“(@.,.\\

terial as

ans (70) i
(58).

13. Aprinter for printing a

fned in claim1ll or 12 characterized in
s also c ted in driving relationship with
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14. A printer for printing on a strip of sheet material having a series of
feed hol es al ong each marginal edge portion of the strip as defined in
claim 11, 12 or 13 characterized in that the drive neans has sets of
sprogkets (62,64) engagi ng respectively the series of feed hol es al ong
eachimargi nal edge of the strip (S), and the sets of sprockets (62,64) are
novaple relative to the roller pIdﬁ?ﬁB;ﬁS) ina cylindrical plane of

| arger diameter than the roller plat (58) and tangent to the cylindrical
suppprt surface of the roller platen. 49
15. |A printing apparatus for printing designs, halftones, al phanunmeric and
other printed matter on a sheet material conprising: a printing
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head (60) controlled by input signals to generate printed matter on sheet
material during a printing operation, a printing platen (58) positioned to
suppoit sheet material relative to the printing head (60) during a
printjng operation, drive nmeans (70) for noving the sheet material on the
printaing platen relative to the printing head during a printing

opergtion, characterized by an adjustable pressure generator (130)
conndcted to the .printing head (60 //«;y the printing platen (58) for
prodygci ng pressure between the printing head and the sheet materi al

duripg a printing operation, and a controlled notor (138) connected with
the Adjustable pressure generator (130) for adjusting the pressure
genefator and setting the pressure between the printing head (60) and the
sheet material (9). - : 50

Y ©




16. A printing apparatus as defined in claim15 characterized in that the
controlled notor (138) sets the pressure between a.zero pressure |evel at
whi ch/the sheet material (S) can be slewed freely over the platen relative
to the printing head without printing on the material, and a given
pressure level at which the sheet material is pressed against the
printjng platen (58) by the printing head (60) during printing.

17. A printing apparatus as defined |?43g§| m 15 or 16 wherein a donor web
(W i;s disposed adjacent the printin and-bears a printing ink
transferred fromthe web to a sheet material supported by the platen
during a printing operation, the characteristics of the donor web and
printing ink being known, and characterized in that the controlled notor
(138) sets the pressure between the printing head (60) and the sheet
material (S) at a |evel
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dependent upon the known characteristics of the donor web (W and printing

ink. 51 REPLACED

18. Ajprinting apparatus as defined in claim15, 16 or 17 characterized in

that the printing head (60) is nmounted resiliently.in a support (110)

novabte toward and away fromthe printing platen (58), the controlled

nnto;%(138) drivingly engages the suggpkz% (110) to nove the support and

thereby set the pressure between t ting head (60) and sheet

nateﬁjal (S) supported on the platen. 19. A printing apparatus

ined in claim 18 characterized 2& t hat thggéontrolled notor (138)

conngcts with a nnvablzcrenber (130) A eng and di sengages the

novaljl e support . r“" ——————
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whereby with the nmenber dlsengaged fromthe support, the support and the
printing head can be noved away fromthe printing platen mﬁthout
interference from the controlled notor neans. USSR PR

52 20. Apparatus for printing on shee
printing head. neans (70) for noving the printi
to ‘be printed upon relative on one another duri
repl aceable web (W novable between the printin
material (S) to be printed upon and carrying a prlntlng ink that is

sel ectively transfer MEGHIDO AN APEARAEUS QR MAGINGhY GRABHIS PRODUET head (60)

during a println%BoEeratlon to generate. graphic inmages on the material,
characterized by g@ REssociated with the repl aceabl e

r|S|ng

I (9)

A method and apparatus for preparing
graphic products utilizes a printer (20) to print on
sheet material (S) and a cutter (22) to cut the sheet
material (S) with the printed material within the
periphery of the cut edges (C). Both the printer
(20) and the cutter (22) are contro}led by machine
readable data having a common data base so that the
p£inted material and the cut material correspond
positionally in the final graphic product. The |
printef.(ZO) is a thermal printer (40) that places
the printed material on a strip of sheet_material (S)
generally before the sheet material is cut. The |
thermal printer (40) utilizes a donor web (W) bearing

-a transfer ink to create enhanced printed images on
the sheet material with halftones, color and other
attractlve features. The printer (40) is controlled
to regulate a number of printing parameters (256-260)
through coding (270) on a cassette (170) in which the

donor web (W) is supported.

FIGURE 1.
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Claims
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A method of making a graphic product from sheet

~ material comprising: defining the peripheral edges

(C) of a graphic image (P) in machine readable

" data, storing the machine readable data defining '

the peripheral edges (C) of the graphic image (P),
cutting the sheet material (S) along the peripheral -

edges (C) of the graphic image (P) by means of a
data-controlled cutter (22) controlled by the stored

machine readable data defining the peripheral -

edges (C), characterized by defining printed mate-
rial and its positional relationship within the periph-
eral edges (C) of the graphic image (P) in machine

readable data, storing the machine readable data -

defining the printed material, and printing on an
print-receiving surface of a sheet material (S) by
means of a data-controlled printer (20, 40) control-
led by the stored machine readable data defining

the printed material to thereby piace the printed -
material on the surface of thé sheet materiai (S) in -
positional relationship to the peripheral edges (C) of .

the graphic image (P) whereby a graphic product
containing printed material within the image is pre-

pared from the sheet material (S), wherein the

sheet material (S) is a strip of sheet material (S)
having a series of feed holes extending along each
longitudinal edge of the strip and the data control-
fed printer (20, 40) is a line printer placing print on

the strip along a line extending transverse to the ° |
strip and the series of feed holes, and the steps of - -

cutting and printing on the sheet material (S)

include the step of engaging the strip of sheet

material (S) and pulling the strip through the data
controlled cutter (22) and printer (20, 40) by means
of the series of feed holes along each edge to
ensure a precise correspondence between the
printed material and the cut, peripheral edges (C) of
the graphic image (P).

oate; 28 JUN 1987
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21. Apparatus for printing as defined in Claim 20 characterized in
that the pri nt| ng control neans (258) regulates the feed of the sheet

mat ggi af mmlmu“ ““ﬂlll E upon relative to printing head (60)
i n.accor dance WI haracteristics of the web(W.
22. Apparatus for tlng as defined in claim 20 or 21 wherein the

repl aceabl e web (W carrl es a printing ink having specific color
printing characteristics for printing3n a specific col or,
characterized in that the coding means (270) associ at ed W|th t he web

I den: ifies tthe Icol .8 pAlmétm%i of MAKingCa Yraphiccprafuct fromngheatnd t he

Dt ogr ammed ool or _pri nth %Ee*% rBas Nitiod S eaabsaRer 00 2

to the code sensing melinsof @ gigphis pagentPlipmaching 6@%‘ IBon if the :

: ‘data, storing the machine readable data defining

the peripheral edges (C) of the graphic image (P),
cutting the sheet material (S) along the peripheral
edges (C) of the graphic image (P) by means of a
data-controlled cutter (22) controiled by the stored
machine readable data defining the peripheral
edges (C), characterized by defining printed mate-
rial and its positional relationship within the periph- .
eral edges (C) of the graphic image (P) in machine
readable data, storing the machine readable data
defining the printed material, and printing on an .
print-receiving surface of a sheet material (S) by
means of a data-controlled printer (20, 40) control-
led by the stored machine readable data defining
the printed material to thereby place the printed
material on the surface of the sheet material (S) in
positional relationship to the peripheral edges (C) of
the graphic image (P) whereby a graphic product
containing printed material within the image is pre-
pared from the sheet material (S), wherein the step
of printing further includes printing a positional ref-
erence track (T) on the print-receiving surface of the
sheet material (S) in addition to the printed mate-
rial, the positional reference track and the printed
material having a known positional relationship to
each other, and the step of cutting is carried out
after the step of printing the positional reference
tfrack (T) and includes reading the positional refer-
ence track (T) on the sheet material (S) to coordi-
nate the position of the sheet material (S) and the | .
data controlled cutter (22) with the printed material oL
while cutting. (.
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54 s
mhereln t he pH

pr dgrammed co rinting characteristic and the color pri
characteristic g@ t he codin s (270) do not correspond.

ﬂfmﬂﬁ MR, <" <her v ori nting head.

printing ink is a ther | ¥ sensitive igk, and characteriz

printing control
printing head (60
24. Apparatus. for
20 to 23 further
to the printing

nmeans (260) adjusts the excitation of the

301 PriTEtR0q ot chiing o ARBErER TS

nting

aim?20, 21 or 22
and the
ed in that the

t her ma
gﬁc of the ink.
anyone of cl ains

cna:tam Gr icharacteripedsinuthat dbetstep okpFBINGS6) connect ed

heag, sand éf@ #eeshast reedal IS) is atcom-r egul at i ng
pressure between thepﬁshntln ﬁ

4.

é?ea of cutting the sheet material
(S).

A method of making a graphic product from sheet
material as defined in claim 1, 2 or 3, character-
ized in that the step of printing includes printing an
origin for the graphic image (P) on the surface of the
sheet material (S) in addition to the other printed
material, and the step of cutting the sheet material
(S) includes registering the printed origin with a cor-
responding origin for the step of cutting.

A method of making a graphic product as defined in
claim 1, 2, 3 or 4, characterized in that the step of
printing includes printing some of the printed mate-
rial on the sheet material (S) in one color, and print-
ing more of the printed material in another color.

An apparatus for making a graphic product from
sheet material comprising: first storage means for
storing data defining the peripheral edges (C) ofa ..
graphic image (P) as machine readable data, a cut-
ter (22) connected with the first storage means
(within 24) and responsive to the stored data for
cutting the sheet material (S) along the peripheral
edges (C) of the graphic image (P) characterized

B by second storage means (within 24) for storing

cet Has Been Re

T

laced

data defining printed material and its positional
relationship within the peripheral edges (C) of the
graphic image (P) as machine readable data, and a
printer (20, 40) connected with the second storage
means (24) and responsive to the stored machine
readable data for printing the printed material on a
sheet material (S) in positional relationship to the -
peripheral edges (C) of the graphic image (P)

whereby a graphic image (P) containing printed
material within the peripheral edges (C) is prepared
on the sheet material (S), said sheet material (S)

This is the replacement sheet

Date: 2.8 JUN 1997



the repla
during pr
is al.sa’
regulated
web.

25. Apparatus for printing as definedain
the repl aceable web (W carrying the

cassette (170) for havip %héhé%f@édfrﬂmy@xtéﬁdi

and the sheet material (S) to be pri

I nted upon

means (250)
control the

I Nt | 0 eratlons and wherein the printing control
COH H pressure control means (256) to
p ance with the printing characteristics of the
55 REPLACED

characterized in th%gitﬁﬁ Cf%gpg% %@ggt fé! % r?iﬁégﬁ@ép

| aceabl e web g rE9CESSET .
repl aceabl e e tﬁ\e/\)lgsmdesedsvegnaaaﬁshamglﬁﬁsQfm‘”keteﬂm
detecting the code whidhalsoaengage the series of feed holes along

cassette,

each longitudinal edge of the strip (S) for feeding
the strip through the cutter (22), and the printer (40)
includes drive means (62, 64, 70) having sets of
sprocket pins which engage the series of feed holes
along each longitudinal edge of the strip (S) for
feeding the strip through the printer, the printer
being a line printer placing print on the strip along a

anyone of clains 20 to 24 wherein
printing ink is contained within a

tdiengRaRhat us,

th tne
de on the
(254) -

line extending transverse to the series of feed holes -

along each edge of the strip.

An apparatus for making a graphic product from
sheet material comprising: first storage means for
storing data defining the peripheral edges (C) of a
graphic image (P) as machine readable data, a cut-
ter (22) connected with the first storage means
(within 24) and responsive to the stored data for
cutting the sheet material (S) along the peripheral
- edges (C) of the graphic image (P) characterized

by second storage means (within 24) for storing

data defining printed material and its positional

relationship within the peripheral edges (C) of the

graphic image (P) as machine readable data, a
printer (20, 40) connected with the second storage

means (24) and responsive to the stored machine
readable data for printing the printed materialona
sheet material (S) in positional relationship to the -

peripheral edges (C) of the graphic image (P)
whereby a graphic image (P) containing printed
material within the peripheral edges (C) is prepared
on the sheet material (S), and means for reading a
positional reference track (T) having a known posi-

tional relationship on the print-receiving surface of

the sheet material (S) with the other printed mate-
rial to coordinate the position of the sheet material
(S) and said cutter (22) with the printed material.

This is the replacement sheel

g JUN 1097

This Sheet Has Been Repl

LT

i



56 T 26. Printing—apparatus for printing on a ‘web of sheet

mat eri al corrp”, head (60), feeding neans (70,62,64) for
" noving*t he m,, mlm#w& and a web of sheet material (S) to be
pri’ “nted upon ré&lativie o not her while printing, a donor web (W
bearing a transfer ink, the web Iying adjacent the strip of sheet material
(S) while printing and novabl e by the feeding neans (70) wth the strip
of sheet material (S) relative to the printing head (60) to transfer ink
in a printed. pattern onto the strip ofgsheet araterial, characterized by
feed detection nmeans (150,232) connected wth one of the webs (S,W for

det ect i f aul th th b | ati th i nti
detecting a faulg | Al NEdmURIPTer by ' FiphR Frbliict %d e P nting.
defmed in claim 7, characterized in that the printer
is a line printer (40).

9. An apparatus for making a graphic product as
defined in claim 6, 7 or 8, characterized in that the
printer is a thermal printer (40).

\
- This Sheet Has Been

(M

This is the replacement sheet
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27. Printing apparatus as defined in claim 26 characteri zed in that the

feed -detection neans (150,232) is operatively connect ed M@EMEMPSHE@Q
means to signal a fault in novenent of the web reCLad
28.*'Printing apparatus as defined in claim reaag #}% }’33&1 web
(W is supported for novenent with the b of Go@éﬁﬁe ?in
supply and take-up spools, characterized i'n th 3 €] P dhistibans
(230,232) is connected with the supply spool 5$?%f1 5- &g “bﬁ_ i PaREht -

of the donor  web. 29. Printing as PA&YY rldde @ﬁgF-arnﬁ
26, 27 or 28 wherein the strip of sheet materi x. I s noved a”d$13]ﬂ9'
positioned on a platen (58) to be printed uponrﬂQ TE OF RECEIPT ...............0.

ETHOD AND APPARATUS FOR MAKING A GRAPHIC PRODUCT

BACKGROUND OF THE INVENTION

The present invention relates to a method
and apparatus for making a graphic product on sheet
material. More particularly, the invention relates
to the making of product with enhanced graphic
features through a combination of printing and
cuttlng operatlons, and the equipment and the
processes utilized in making of the product. The
equipment and processes have many uses such as making
signs, graphic designs, characters and other products
w1th graphic images, and may be used 1n the field of
printing .for the productlon of visual images from
data bases.

Within the signmaking field, the generation
of graphic designs from a stored program is Xknown
from U.S. Patent 4,467,525 entitled AUTOMATED SIGN
GENERATOR and U.S. Patent 4,799,172 entitled
APPARATUS AND METHOD FOR AUTOMATIC LAYOUT OF A SIGN
TEXT. The apparatus utilizes a cutting tool that is
guided in acoordance with a.predetermined program to
cut alphanumeric characters and other graphic images
from .a sheet of vinyl material that is releasably

secured by a pressure-sensitive adhesive to a carrier



t he printing—head-(60), characterized in that the feed dBEB’eAGEMENMHLSE S

associ ated, w:th the platen (58) for detecting the

sztealcg”*m',rmﬂml ﬁM[H"!t he pl aten and produci ng a

signal .

wherein the platen (58) defines a cylindrical s
(62,64) noves the strip of sheet natersddl (S) o
direction circumaxially of the cylindrical surfags==5
that the strip detector (150)

30. Printing apparaty

\ M patt
/

includes at |east one resiliently

depressi bl e nenber §afms156) projecting into the feed path and into
contact with a strip of sheet material (S) on the platen (58).

1.

is Sheet Has Been Reﬂlaced

HI||I|| i

A method of making a graphic praduct from sheet
material comprising: defining the peripheral edges
(C) of a graphic image (P) in machine readable
data, storing the machine readable data defining
the peripheral edges (C) of the graphic image (P),
cutting the sheet material (S) along the peripheral
edges (C) of the graphic image (P) by means of a
data-controlled cutter (22) controlled by the stored
machine readable data defining the peripheral
edges (C), characterized by defining printed mate-
rial and its positional relationship within the periph-
eral edges (C) of the graphic image (P) in machine
readable data, storing the machine readable data
defining the printed material, and printing on an
print-receiving surface of a sheet material (S) by
means of a data-controlled printer (20, 40) control-
led by the stored machine readable data defining
the printed material {o thereby place the printed

material on the surface of the sheet material (S) in -

positional relationship to thé peripheral edges (C) of
the graphic image (P) whereby a graphic product
containing printed material within the image is pre-
pared from the sheet material (S), wherein the
sheet material (S) is a strip of sheet material (S)
having a series of feed holes extending along each

longitudinal edge of the strip and the data control-

led printer (20, 40) is a line printer placing print on
the strip along a line extending transverse to the
strip and the series of feed holes, and the steps of
cutting and printing on the sheet material (S)
include the step of engaging the strip of sheet
material (S) and pulling the strip through the data
controlled cutter (22) and printer (20, 40) by means
of thé_ series of feed holes along each edge to

erisure .a precise correspondence between the .

printed material and the cut, peripheral edges (C) of
the graphic image (P).



31. Printing apparatus as defined in claim 30 wherein the prEPrlu‘(\C MENEaScii-{EET
(60) nmakes contact with the strip of sheet nmaterial on the cyli ndr| cal

surface of“lmmum at a contact zone parallel to an elenent of the
cyd i ndri cal Ilr Ilharacterl zed in that the st==p=de tor.

has. ~one résitiéntl" depressible rrenbe‘{]ad(152) proj ec |h|@f35Hﬁ?'BH-

path at one side of the contact zone o/ v '

menber (156) projecting into the feed path at the otfer
contact zone. 59

32.

Printing apparatus as defined in claim 31 characterized in that the one

depressi bl e nmenber (122) atog ? side of the contact ane aﬂd t he ot her
method o roms

making & graphic product eet
material comprising: defining the peripheral edges
(C) of a graphic image (P) in machine readable
data, storing the machine readable data defining
the peripheral edges (C) of the graphic image (P),
cutting the sheet material (S) along the peripheral
edges (C) of the graphic image (P) by means of a
data-controlled cutter (22) controlled by the stored
machine readable data defining the peripheral
edges (C), characterized by defining printed mate-
rial and its positional relationship within the periph-
eral edges (C) of the graphic image (P) in machine
readable data, storing the machine readable data
defining the printed material, and printing on an
print-receiving surface of a sheet material (S) by
means of a data-controlled printer (20, 40) contral-
led by the stored machine readable data defining
the printed material to thereby place the printed
material on the surface of the sheet material (S) in
positional relationship to the peripheral edges (C) of
the graphic image (P) whereby a graphic product
containing printed material within the image is pre-
pared from the sheet material (S), wherein the step
of printing further includes printing a positional ref-
erence track (T) on the print-receiving surface of the
sheet material (S) in addition to the printed mate-
rial, the positional reference track and the printed
material having a known paositional relationship to
each other, and the step of cutting is carried out
after the step of printing the positional reference
track (T) and includes reading the positional refer-
ence track (T) on the sheet material (S) to coordi-
nate the position of the sheet material (S) and the
data controlled cutter (22) with the printed material
while cutting.

This Sheet Has Been Reﬂlac
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casing (180- 18

ne

: . T
depressi bl e nmenber (156) at the other side of the contact zéELACEMENTSHEE

are

rally rectangul ar configuration and nounts

operatively ggggggigg,mLLh/a'srﬁgle fault swtch (160). 33.
A repl aceabl Sette @@g a thermal printer (40) conprising: a

(181) fot- p05|

pr edet er m ned relaﬁlonshlp wth a therwm

printing operation,

mounted within the casing (180-186) for

Ssette wt |n a thermal printer (40) in a

a web of material (W carrying a thernmal

printing head (60) during a

transfer ink

advancing the web (W and

posi tioning diff@ ent mepaerstmaking & m/phmmmasadqimedmg head (60)
QmQVV ere&?ﬁfte@ffmatt e $ intinggyi Ng” speci fic

for printing, the
printing charactem

I'cS d|

terlst|cs of ot her

I n
webs with thernal tqrh#%eﬁuﬁa%ot@'@is ﬁeEHB?trﬁﬂaqr( @{cgo Tharacteri zed
by coding neans (27Qlistied hefordttineistep obfcuttireg mshge(meﬂ%) for
identifying in a na%@)ne-

4.

A method of making a graphic product from sheet
material as defined in claim 1, 2 or 3, character-
ized in that the step of printing includes printing an
origin for the graphic image (P) on the surface of the
sheet material (S) in addition to the other printed
material, and the step of cutting the sheet material
(S) includes registering the printed origin with a cor-
responding origin for the step of cutting.

A method of making a graphic product as defined in
claim 1, 2, 3 or 4, characterized in that the step of
printing includes printing some of the printed mate-
rial on the sheet material (S) in one color, and print-
ing more of the printed material in another color.

An apparatus for making a graphic product from
sheet material comprising: first storage means for
storing data defining the peripheral edges (C) of a
graphic image (P) as machine readable data, a cut-
ter (22) connected with the first storage means
(within 24) and responsive to the stored data for
cutting the sheet material (S) along the peripheral
edges (C) of the graphic image (P) characterized
by second storage means (within 24) for storing
data defining printed material and its positional
relationship within the peripheral edges (C) of the
graphic image (P) as machine readable data, and a
printer (20, 40) connected with the second storage
means (24) and responsive to the stored machine
readable data for printing the printed material on a
sheet material (S) in positional relationship to the
peripheral edges (C) of the graphic image (P)

‘whereby a graphic image (P) containing printed

material within the peripheral edges (C) is prepared

nrt tha chaat matarial IQY eaid chaat matarial Q)



wi thin the casing.

REP
of the we

readabl e code (290-294) the specific characteristics
60

B

replaceablelﬂﬂi gred in claim33 wherein the thermal
ink on the ﬂ "ﬂi’l ﬂ Ip'e-’n color printing characteristic, _
characterized i § that"the rachi ne-readqlgl e code (280 or 294) is indicative

of the color printing characteristic. 35.

CEMENT SHEET
nmount ed

34. A
transfer

A repl aceabl e

cassette as defined in claim33 or 34 wherei:n the thermal transfer ink on
the web (W has a given thermal transfer characteristic, characterled in
adabl e code O- 294) is indicative of the therm

2 Y8s S faed holed 3

that the .machine r
transfer charact er'i®ng a series

oles extending along eac
longitudinal edge of the strip wherein the cutter (22)
includes drive means having sets of sprocket pins
which also engage the series of feed holes along
each longitudinal edge of the strip (S) for feeding
the strip through the cutter (22), and the printer (40)
includes drive means (62, 64, 70) having sets of
sprocket pins which engage the series of feed hales
along each longitudinal edge of the strip (S) for
feeding the strip through the printer, the printer
being a line printer placing print on the strip along a
line extending transverse to the series of feed holes
along each edge of the strip.

An apparatus for making a graphic product from
sheet material comprising: first storage means for

- storing data defining the peripheral edges (C) of a

graphic image (P) as machine readable data, a cut-
ter (22) connected with the first storage means
(within 24) and responsive to the stored data for
cutting the sheet material (S) along the peripheral
edges (C) of the graphic image (P) characterized
by second storage means (within 24) for storing
data defining printed material and its positional
relationship within the peripheral edges (C) of the
graphic image (P) as machine readable data, a
printer (20, 40) connected with the second storage
means (24) and responsive to the stored machine
readable data for printing the printed material on a
sheet material (S) in positional relationship to the
peripheral edges (C) of the graphic image (P)
whereby a graphic image (P) containing printed
material within the peripheral edges (C) is prepared
on the sheet material (S), and means for reading a
positional reference track (T) having a known posi-
tional relationship on the print-receiving surface of
the sheet material (S) with the other printed mate-
rial to coordinate the position of the sheet material
(S) and said cutter (22) with the printed material.



36. A replaceable cassette as defined in claim33, 34 or 35REPAAGEMENT SHEET

in that the machi ne readable ¢ is.-an optically readabl e code (290-294).
37..A‘repIacqagggbﬁgggeL%e’é§fa§??ned in claim36 characterized in that
t he machine re e ¢ ﬁﬁﬁ&-“ﬁ timng track (294) containing indicia
for clocki-ng a c \‘\M&‘\\ ¥and at | Ast one data track (290 or 292)
cont ai ni ng indic&“& "esenttng data to be read by the reader (254) when

cl ocked by the indtcia of the timng track (294). 61 38.

A repl aceabl e cassette as defined in claim37 characterized in that the
indicia of the timng track (294) and the indicia of the data track

8. An. apparatus for making a graphic product as
defined in claim 7, characterized in that the printer
is a line printer (40).

9. An apparatus for making a graphic product as
defined in claim 6, 7 or 8, characterized in that the
printer is a thermal printer (40).



REPLACEMENT SHEET
39.

(290 or 292) have a predeterm ned positional relationship.
A repl aceabl e cassette as defined in claim38 characterized in that the
timng track (294) and the data track (290 or 292) extend in parallel
rel-ationship’ 40. A repl aceabl e cassette as defined in claim
39 characterized in that the machine regadable code includes another data
track (292 or 290) having indicia representing additional data in
predeterm ned positional relationship with the indicia of the timng
track (294), and both of the data tracks (290,292) extend in parallel

rel ationship with the hahngpt kesasat2d ForAMERE @ BRERASCShRLCPPPOSI te
sides of the timng track (294). .
ABSTRACT OF‘. THE DISCLCSURE
A method and apparatus for preparing
graphic products utilizes a2 printer (20) to print on
sheet material (S) and a cutter (22) to cut the sheet
material (S) with the printed material within the
periphery of the cut edges (C). Both the printer
(20) and the cutter (22) are controlled by machine
readable data having a common data base so that the
printed material and the cut material correspond
positioﬁally in the final graphic product. The
printer-(ZO) is a'thermal printer (40) that places
the printed material on a strip of sheet material (S)
éenerally before the sheet material is cut. The
thermal printer (40) utilizes a donor web (W) bearing
a transfer ink to create enhanced printed images on
the sheet material with halftones, color and other
attractive features. The printer (40) is controlled
to regulate a number of printing'parameters (256-260)

through coding (270) on a cassette (170) in which the

donor web (W) is supported.

FIGURE 1.
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Claims
DATE OF RECEIP’I‘IZW%’
1. A method of making a graphic product from stieet

O Abstract  : paged .....to paged......

material comprising: defining the peripheral edges
(C) of a graphic image (P) in machine readable
data, storing the machine readable data defining
the peripheral edges (C) of the graphic image (P),
cutting the sheet material (S) along the peripheral
edges (C) of the graphic image (P) by means of a
data-controlled cutter (22) controlled by the stored
machine readable data defining the peripheral
edges (C), characterized by defining printed mate-
rial and its positional relationship within the periph-
eral edges (C) of the graphic image (P) in machine
readable data, storing the machine readable data
defining the printed material, and printing on a

print-receiving surface of a sheet material (S) by
means of a data-controlied printer (20, 40) control-
led by the stored machine readable data defining
the printed material jo thereby place the printed
material on the surface of thre sheet material (S) in
positional relationship to the peripheral edges (C) of
the graphic image (P) whereby a graphic product
containing printed material within the image is pre-
pared from the sheet material (S), wherein the
sheet material (S) is a strip of sheet material (S)
having a series of feed holes extending along each
longitudinal edge of the strip and the data control-
led printer (20, 40) is a line printer placing print on
the strip along a line extending fransverse to the
strip and the series of feed holes, and the steps of
cuiting and printing on the sheet material (S)
include the step of engaging the strip of sheet
material (S) and pulling the strip through the data
controlled cutter (22) and printer (20, 40) by means
of the series of feed holes along each edge to
ensure a precise correspondence between the
printed material and the cut, peripheral edges (C) of
the graphic image (P). |
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2. A method of making a graphic product from sheet

material comprising: defining the peripheral edges
(C) of a graphic image (P) in machine readable
data, storing the machine readable data defining
the peripheral edges (C) of the graphic image (P),
cutting the sheet material (S) along the peripheral
edges (C) of the graphic image (P) by means of a

data-controlled cutter (22) controiled by the stored

machine readable data defining the peripheral
edges (C), characterized by defining printed mate-
rial and its positional relationship within the periph-
eral edges (C) of the graphic image (P) in machine
readable data, storing the machine readable data
defining the printed material, and printing on a
print-receiving surface of a sheet material (S) by
means of a data-controlled printer (20, 40) control-
led by the stored machine readable data defining
the printed material to thereby place the printed
material on the surface of the sheet material (S) in
positional relationship to the peripheral edges (C) of

the graphic image (P) whereby a graphic product .

containing printed material within the image is pre-
pared from the sheet material (S), wherein the step
of printing further includes printing a positional ref-
erence track (T) on the print-receiving surface of the
sheet material (S) in addition to the printed mate-
rial, the positional reference track and the printed
material having a known positional relationship to
each other, and the step of cutting is carried out
after the step of printing the positional reference
track (T) and includes reading the positional refer-
ence track (T) on the sheet material (S) to coordi-
nate the position of the sheet material (S) and the

- data controlled cutter (22) with the printed material

while cutting.
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