WO 96/ 40559 PCT/ US96/ 09392
COVPUTER CONTROLLED LABELI NG MACHI NE FOR APPLYI NG LABELS | NCLUDI NG STRETCH
LABELS AND TACTI LELY SENSI BLE | NDI CI A ON ARTI CLES BACKGROUND OF THE
INVENTION In a turret type of |abeling nmachine such as that described in U
S. Patent, 4, ¥3ek0d9and i ncorporated herein by reference, CORUSIFNEIR are
supplied continuously to a rotating turret; each container, in turn, is

cl anped between an upper chuck and a | ower chuck carried by the turret; the
container, so clanped, is rotated orbitally about the central shaft of the
turret to a label pick up station where it contacts the | eading edge of a

| abel carried by a | abel transport such as a rotating vacuumdrum the

| abel is released fromthe vacuum drum and is wapped around a contai ner as
the container is caused to spin about its axis; and with a | abel wapped
around, it is transported by the turret to a container release station
where the | abeled container is released fromthe turret. In this operation,
it is« necessary to rotate each container clanped between a pair of chucks
orbitally about the axis of the turret and it is necessary to spin the
contai ner about its own axis to wap a |abel about it. OQher |abeling

machi nes are known, such as for-exanple, that described in U S. Patent No.
4,242,167 entitled "Labeling Machi ne" which is hereby incorporated by
reference. In the aforesgomAUTES coratrOLLEE LABBLINGMACIING[FORWPRLYING t he
contai ner is achieved by, fiXBERSaNDLUDING SWRETCHUABELS ANDFACTIELY] al with

t he upper nenber of a pair of chuclaENSIBILEINDICHA Qi ARTICEESCONncentric to the

turret axis. The contact
BACKGROUND FTHE!NVENﬂ

In a turret type of labeling machine such as that described in U. S. Patent.__
4,108,709 and incorporated herein by reference, containers are supplied |
continuously to a rotating turraf; each container, in turn, is clamped between an
upper chuck and a lower chuck carried by the turret; the container, so clamped,
is rotated orbitally about the central shaft of the turret to a iabel pick up station
where it contacts the leading edge of a label carried by a label transport such as
a rotating vacuum drumn; the label is released from the vacuum drum and is
wrapped around a container as the container is caused to spin about its axis; and

-with a label wrapped around, it is transported by the turret to a container release
station where the labeled container is released from the turret. In this operation,
it is necessary to rotate each container clamped between a pair of chucks .
orbitally about the axis of ths turret and it is necessary to spin the container
about its own axis to wrap a label about it. Other labeiing machines are known,
such as for example, that described in U. S. Patent No. 4,242,167 entitled
“Labeling Machine” which is hereby incorporated by reference.

In the'aforesaid U. S. Patent 4,108,709 the spinning of the container is '
achiaved by, for example, a wheel fixed to and coaxial with the upper member of
a pair of chucks and a pad which is concentric to the turret axis. The contact
batween this wheel and pad causes the respective chuck, and with it the
container, to spin.

This means of spinning the containers is guite effective but is limited in
many ways. For example, the container can spin in only one direction and its
speed is fixed by the speed of the turret and by the radius of the wheel and the



between this wheel and pad causes the respective chuck, and with it the
container, to spin. This neans of spinning the containers is quite
effective but is limted in many ways. For exanple, the container can spin
in only one direction and its speed is fixed by the speed of the turret and
by the radius of the wheel and the WO 96/ 40559

PCT/ US96/ 09392%03%4%5%. Al so, this nethod of spinning the CJHTQP%gPM?O wr ap
the | abel nay be ineffective for containers having generally noncircul ar
cross sections. The invention also relates to.the application of stretch

| abel s to containers and other articles. It is common practice to apply

| abel s t o cont ai nerpad ardsoptiiie mezhotiiof sgisnitny theuqoptajrientp wrapahe labelooay beengt h of

| abel mat orial {0l tor Sl rabink Bbfaral oAbl el £ Bt oh ar e

transferred to a rotating vacuum KS Up eac bel 'in turn on
its cylindrical surfaceTByinvyertios age relates iortherrprliqeiing ghstraschulabsls rppatainess 5
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pur pose of adherin 0 the contai ne li.ed to, the
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| abel of the |eading end of the |a eﬁ may be‘ﬂﬁquygﬁ. .
and transports each label to a labsl applying stafion where it is wrapped around a
container. For the purpose of adhering the label to the container, glue is applied
to the container and/or to the label, usually the latter, at its leading end and at its
trailing end. An adhesive may be formed in situ by the use of a solvent. Also
heat sealing of the overiap between the trailing end of the labe! of the leading
end of the label may be employed.

Hereinbalow for convenience the term "labsl” or "labels” and the term
"container” will be used, but it is to be understood that other segments of sheet
material may be applied, e.g., for decorative purposes, identification bar.ds,
tamper evident strips, etc. and that other articles than containers may have
labels or other segments of sheet material applied to them.

Such label application to containers may be carried out with a stack of

. pracut labels rather than severing labels from a continuous length of label
material. :

Repressntative patents reiating to such label application are U.S. Patents '
Nos. 4,108,709; 4,108,710; 4,500,386; 5,091,040; 5,137,596 and
5,269,864. Such label application may also be carried out and is often carried
out with a heat shrinkable label material which, after application to the container,
is subjected to heat to causa it to shrink, e.g., into a recessed area of a container
or onto contoured portions such as the neck or shoulder of a container. For '
example in U.S. Patent 4,704,173 such heat shrink labeling is illustrated by
application of a label to a container having a cylindrical body above and bslow
which are portions of the container which are of lesser diameter. The heat
shrinking shrinks the labsl onto such areas of lesser diameter.

An alternative to such heat shrinking/contour labeling is the application of
stretchable labels, which ars stretched before application and which, after
application, contract and closely adhere to the recessed and/or contoured
portions of the container. An exampia of such stretch labeling and the method



Her ei nbel ow for convenience the term"label"™ or "labels" and the term
"container" will be used, but it is to be understood that other segnents of
sheet material may be applied, e.g., for decorative purposes,

i dentification bands, tanper evident strips, etc. and that other articles

t han cont ai nerso peMosdave | abel s or other segnents of sheet neATAWS96D9I3%ppl i ed
to them Such | abel application to containers may be carried out with a
stack of precut |abels rather than severing | abels froma continuous | ength
of | abel material. Repr esentative patents rel 3t | ng to such | abel
application are U. S Pat nts
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| abel s, which are stretched before application and which, after
application, cont r ZOPtai®E cl osel y adhere to the recessed and/or contoured .
portions of the contai neloweddt thatanghed flquisasCiistSformihg hel stipedh labpl aratbriahiato
met hod a sleeve, then fitting the sleeve over tha container. Other than in sleeve
technology. the stretching of labels has herstofore been avoided or minimized.

Providing braille characters, icons, or othsr tactilely sensible indicia on
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containers allows visually impairad persons to ascertain the contents of packages
or containers. Conventional containers have been developed which have a braille
or indicia molded therein as part of the container manufacturing process. In
addition, the indicia may be directly stamped on the container.

Applying braille markings at the time of printing presents problems due to
the difficulties that would be encountered at the point of application. Cut and
stacked labels having braille or indicia have a tendency toto nest and thus stick
together as each label is pulled out consecutively one at a time during applicatiqn
of the labels to the container or article. In the case of a continuous roll having '
braille or other indicia, the roll itself would ba lop-sided due to the indicia. Such
a roll would then encounter difficulties during such process as precision winding
and/or unwinding. The problam may be particularly acute when the indicia are
formed on stretchable label materiai.

Accordingly, there is a need to provide a method and apparatus for .
applying tactilely recognizable indicia to containers at production speeds which
overcoms the deficiencies of prior known methods and apparatus for applying
such indicia to containers or articles.

It is an object of the prasent invention to provide a more versatile means
of operating such a turret type of labeling machine.

It is a further object of this invention to provide 8 method and apparatus
for applying braille indicia to labels at productions speeds.
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-3- and machinery for acconplishing it is provided by Autonatic Label
Systens of Twi nsburg, Ohio, who supply what are called "Auto-Sl eeve[err]
stretch sl eeve |abels.” The Auto-Sleeve[err] |labels are first forned into
sl eeves. The Wh%gg@sg have a di aneter |ess than the maxi numgdaugeéessof the
container to i"ch t ey are to be fitted and the sleeve is stretch fitted
over the container and when so applied it contracts and relaxes to fit the
container tightly. This nmethod avoids the neéd to use glue, heat or solvent
to adhere the label to containers and it avoids the need to heat the | abel
on containers to shri nitisadutthasobiepbiocrpyide & Mmedhod 9ad @BPRBILA dher s dever t hat
met hod requires figgnkindidis FbINEr |£$e¢nﬁtdrﬂtiewrladaehumabﬁénya:bnsum indissviziev e,

then fitting the s ve over e con n sl eeve
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contents of packages or contain nventional containers have been
devel oped which haﬁléﬁeflb'labﬁ" te groducq wgtigly sepghigiindicidher ei n as part of the
cont ai ner manuf act uri ng i aAGtASSobjdch oAtHAI présent intdntion rulprovide waysthed ahdr ect | y
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poi nt of appl i catiPatent@,50mBRE or U.S. Patent 4,108,709, and to apply the labels in stretched
condition without the need to preform a slesve.

It is yet a further object of the invention to provide computer control and
synchronization of the label handling apparatus to achieve the afore described
labeling objectives.

SUMMARY OF THE INVENTION

The difficulties and limitations mentioned above are greatly diminished by
providing a computer controlled turret type labsling apparatus for controlling the
label applying mechanism when applying labels to containers. The computer
controlled turret type labeling apparatus has & motor driven turret within a
container handling station and one or more sensors that provide information
about the operational status of the turret. Each container handling station has a
motor for driving the container handling station and one or more sensors that
provide operational status information about the container handling station. A
label applying mechanism such as a motor driven vacuum drum may aiso be
provided having sensors to provide operational status information. A computer
is coupled to the motors and sensors for processing tha status information
received and for generating control signals in rasponss to the received signals to
drive the motors and to effect correct labeling of containers. The sensors ’
typically provide speed, direction and position information. The computer is
programmed to process the status information in conjunction with prestored
information, including information relating to the characteristics of the labeling
apparatus, the size and shape of the containers, and the desired container
labeling characteristics.

in another aspect of the invention, an apparatus and method are providad
for identification by visually impaired persons. The method comprises providing
a sheet or web of material, preferably, having printed matter on one side for use



stacked | abels having braille or indicia have a tendency toto nest and thus
stick together as each |abel is pulled out consecutively one at a tine
during application of the labels to the container or article. In the case
of a continuous roll having braille or other indicia, the roll itself would
be | op-si ded wo®ssesss he i ndicia. Such a roll would then encBanvgh6/09392
difficulties during such process as precision w nding and/ or unw ndi ng. The
probl em may be particularly acute when the indicia are forned on
stretchabl e | abel materi al . Accordingly, thePe is a need to provide a
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cont ai ners. which is preferably formed of a lightweight film or paper. Alternatively, the
sheet of material may be stamped, embossed to produce ridges, or punched to
produce depressions. Further, it is possible to directly apply the glus pattern to
the product without utilizing a separate label material. By applying the computer
control methods and apparatus to the container and label handling apparatus and‘
to apparatus for applying the glue to a label or directly to the container greater '
precision is obtained in applying the mark and in locating the mark on the
container, a particular advantage when applying braille indicia to sight impaired
individuals who otherwise may have difficulty locating the brailie indicia.

In another aspect of the invention, method and apparatus for applying
stretch label material are provided. Stretch label material, e.g., stretchable
polyethylene is supplied continuously to a cutting instrumentality such as that
shown in U.S. Patent No. 4,181,555 and each label, after it passes through the
cutter and bafore it is cut into an individual label is supplied to a rotating vacuum
drum and Its leading and is placed on the rotating vacuum drum, which grips the
label by vacuum. Alternatively, but less desirably, precut labels are fed from a
stack of the same to a vacuum drum, as for example in U.S. Patent No.
4,978,416, likewise being gripped by the vacuum of the vacuum drum. In either
case the peripheral speed of the drum is controlled, such as by using computer
control techniques as described, so that the peripheral speed of the drum '
exceaeds the linear speed of the lébel web or shest arriving at the drum prior to
application to the container. In the absenca of a sufficiently high vacuum this
would lead to slippage of the label on the vacuum drum. However, by using a
sufficiently high vacuum this slippag_e is avoided. Hence the label is held firmly
on the drum by vacuum and by reason of the fact that the peripheral speed of

“the drum is controlled to be greater than that of the label feed through the
cutting instrumentality, the label is stretched. Alternatively the leading end of
the label may be clamped onto the vacuum drum, e.g., as described in Eder U.S.



It is yet another object to use an adhesive applying apparatus to apply

glue droplets in a controlled and predeterm ned pattern on the surface or

reverse side of a label to produce tactilely sensible indicia. It is
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ich w apply stretch labels in sheet form as for exa '
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stretched condition without the need to preforma sleeve. It is yet a
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: is released from ths vacuum drum may be dealt with as follows. The adhesive
applied to the leading end of the label to adhere it to the container may be an )
adhesive which bonds very quickiy and strongly to the iabel and to the container, '
such that it prevents or minimizes relaxation of the label as it leaves the vacuum
drum and bonds to the container. Examples of such adhesives are provided
below. Alternatively, or in conjunction with the use of such an adhesive, the
adhesive may be applied as a series of dots spaced lengthwise along the label or
around ‘the periphery of a container. Thus the first dot or array of dots of
adhesive near the leading end of the label will be followed by a dot or array of
dots spaced a short distance from the first dot or array, etc. Therefore the label
will be held firmly on the container as each segment comes off of tha vacuum
drum and it is prevented from relaxing or the relaxation of the label is not
significant.
Adhesive may be applied to the container rather than the label or it may
be applied to both the container and the label. In U.S. Patent 3,834,963
adhesive application to the container is shown. The adhesive application to the
container may be {as in U.S. Patent 3,834,963) applied to both the container
"and the label, and the pattern of adhesive applied to the container may vary. For
example, a line of adhesive may be applied to the container for adhesion to the
leading end of the labsl, or it may be applied both to the leading end and to the
trailing end of the label, or it may be applied to the entire circumference of the

container as & succession of dots.

Hereinabove "dots" of adhesive have been referred to and as stated in
connection with application to the label, adhesive may be applied as bands or '
strips to the container and/or to the label.



drive the notors and to effect correct |abeling of containers. The sensors
typically provide speed, direction and position information. The conputer
s programred to process the status information in conjunction with
prestored information, including information relating to the
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Instead of employing a greater peripheral speed of the vacuum drum to
stretch the label, the container may be controlled in 8 manner that causes it to
spin at a peripheral spead which is greater than that of the vacuum drum,
thereby stretching the label. The peripheral speed of the container is the
composite of the speed at which it is caused to spin, its diamater and the spsed
at which it travels after first making contact with the label. The difference in
spead of the labsl while on the drum and this composite spesd can ba governad
guite precisaly by gears or by computer controlied motors as described in
greater.detail below. To prevent the labe! from slipping on the container due to
its greater peripheral speed, an adhesive which bonds strongly and quickly may’
be used. Alternatively {and/or in addition to such procedurs), adhesive may be

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

at one point but at several points. |

The Iabél may also be stretched by both procedures, that is by operating
the vacuum drum at a peripheral speed greater than the label feed and by also
causing the container to spin at a composite speed greater than the peripheral
speed of the vacuum drum.

Stretch labels having conventionally printed indicia, as well as braille )
indicia for sight impaired individuals may be employed.

E N HE DRAWI

The accompanying drawings, which are incorporated in and form a part of
this spacification, illustrate embodiments of the invention and, together with the
description, serve to explain the principles of the invention:

FIG. 1 is an illustration showing a perspective view of a turret
arrangement of the preferred embodiment showing only the set of lower chucks.



produce depressions. Further, it is possible to directly apply the glue
pattern to the product without utilizing a separate |abel material. By

appl ying the conputer control nmethods and apparatus to the container and
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FIG. 7a-7b is an illustration showing a flow chart of an algorithm to
control the operation of the labeling apparatus.

FIG. 8 is a view of a container which can be labeled by the method and
with the apparatus of the present invention.

EIG. 9 is a top plan view of a label applying machine suited for use in the
prasent invention.

FIG. 10 is a section taken through a portion of the machine of FIG. 8.

FIG. 11 is a view of the container of FIG. 9 with the label applied
thersto.

FIG. 12 is a diagrammatic illustration of the method of the invention.

FIG. 13 and 14 show alternative types of articles to which labels may be
applied in accordance with the present invention.

FIG. 15 shows a sequence of labell feed rollers which accomplish
stretching of the labsl.

FIG. 16 is a perspective view of an article with braille indicia thereon,
marked in accordance with the present invention.

FIG. 17 is a perspective view of a label with braille indica thereon which
is secured to a cap or cover of a container.

FIG. 18 is a perspective view of a label with braille indicia which has been
applied to the top of a beverage container, or alternatively, may be applied to the
side of the beverage container. _

FIG. 19 is a perspective view of a label with braille indicia thereon.



the drumis controlled to be greater than that of the | abel feed through
the cutting instrunentality, the label is stretched. Alternatively the

| eadi ng end of the | abel may be clanped onto the vacuumdrum e.g., as
described in Eder U. S WD 96/ 40559

PCT/ US96/ 09392ye0®s/4d38¢ ent 5, 116, 452. The conbi ned use of a cbcupsssoshon
vacuum strong enough to hold the | abel against slippage nay al so be

enpl oyed. The | abel thus held in stretched condition on the drumis then
contacted, e.g., at the leading end and at th€-trailing end by a glue
applicator which applie he | eadi ng end an th l1ing end so
Chat vhen the | anel i s AR aebeats #E i ehrnaemetys oEg rbfing SHarhe
Al so the use of a swhichappliap ptailiedndicia oht lbbdieduring dttathraer ofl theylabdietd abel to
forman adhesive in.gid; y-be enployed. Alternatively also heat sealing
of the ends of the f‘ﬁ%e‘:‘gg‘;get her may be acconplished as for exanple in
U.S. Patent No. 5,137, 586 2Hs arrepipeetivecfiew of 8 9ke spih ouR usasstol apply) drepletmof ¢ s
stretehed conditi Onglwf’d”'alabello‘i cbstamased from t he vacuum drum may be deal t

with as follows. The ad |veapI|edtot endofthela
adhere it to the cont ai :ﬁ? °té?{‘ahﬁl‘ﬁ‘€ aM %tBEB'\/%Wm& Fy“%md
strongly to the | ab®7 cﬁrﬂGtMthe cont ai ner, such that it prevents or

mnimzes relaxatlon of ddied@iG, éhancan'c%wafw&uy 6H4HBbr SREBBheRPBFE 1 O

t he contai ner. Exan;pl es such ad esives are provi
abeling apparatus which uses a die to emboss bratlle indicia onto a label which is

then applied to a container.

FIG. 24 is a sectional view of the die with projections thereon used in the
labeling apparatus of FiG. 23.

FIG. 25 is a perspective view of a label being roll formed between a
vacuum drum and a roller.

FIG. 26 is a top schematic view of another embodiment of a labeling
apparatus used to place braille indicia in labals which are subsequently applied to
containers.

FIG. 27 is a perspactive schematic view of another labeling apparatus
embodiment in which a label, secured to a vacuum drum and passing adjacent a
glue spit gun, receives droplets of glue.

FIG. 28 is a fragmentary sectional view taken through the glue spit gun of
FIG 27. _ '

FIG. 29 is a sectional view of a labsl having glue droplsts located on the
underside thereof which has been applied to a container producing tactilely
identifiable ridges on the label.

FIG. 30 is a perspective view of a glus application apparatus designed to
emit glue in a spiral pattern. i

ILED D RIPT! E PREFER EMBODIMENT

The following relatively detailed description is provided to satisfy ths
patent statutes. Howsever, it will be appraciated by those skilled in the art that
various changes and modifications can bs made without departing from ths
invention. The following description is exemplary, rather than exhaustive.

Referring now to FIG. 1, the lower portion of a labeling turret 10 is
shown. The labeling turret 10 is driven by shaft 11 mounted in the
frame/housing 12 of tha machins and Is fixed to a plate 13. While a circular



below. Alternatively, or in conjunction with the use of such an adhesive,

t he adhesive may be applied as a series of dots spaced | engthw se al ong the

| abel or around the periphery of a container. Thus the first dot or array

of dots of adhesive near the |eading end of the label will be followed by a

dot or arra s spaced a short distance fromthe firsg t Qr array,
etc. Theref %ch&(ﬂgstgl abel will be held firmy on the cont ar{iw B098%¢ch

segnent cones off of the vacuumdrumand it is prevented fromrel axi ng or

the relaxation of the |abel is not signifiggnt. Adhesive nmay be applied to
the container rather than the |abel or it nmay be applied to both the

cont ai ner and thmrieabehs ilustratedSa vigrdéte rof chSiadr tospathesy bﬁauapprhl cation to

t he contai ner o] y be
(35 in U Pat ogaie WG sAE IR, 28 et Mkl dibpdrt OF £BSloglt™ )

and the pattern @efininthediffpentpiefefingd pathimay bouted; ﬁeﬂ'“’ﬁﬁy of iqwer chmkséﬂarrpl e,
a |ine of adhesiyg mdélﬁvﬁ&pkr'e%éaééa dnbaaﬂﬁﬁﬁoﬁtm { DincPHeR BF Whidho t he

| eadi ng end of the |abel, or i ed bot h t he | eadin end and
o hel ot Py Binpons &idoatSinat,in oy, abjact RIEH f3hawn it L8 botiveen g ant
"~ circunference of pichepaaniba, wiere a&tecmtakmeﬁssauaermrhﬂwhﬁssmatbﬂwﬂhrmbwmé' dot s"

of adnesi ve have, by SEHBGECH, by 8UnheloRinbrhtn WHBRGHS S8kollalt

application to t abel hesi
cont ai ner and/ or ends- tBagh pg{%ps fnxed to a shaft 16 w ich is driven by a chuck motor 1

sensor 18 is mounted to each motor 17 by a coupling 19. Sensor 18 as well as
othar sensors to be identified herein, may for example be encoders, of which
various types are known in the art, or other types sensors. The shaft 16 may be
coextensive with coupling 19. The function of chuck sensor 18 is described .
hereinafter.

There is an upper chuck (not shown) for each of the iower chucks 14
which is in axial alignment with the respective lower chuck. There are suitable
container in feed and out feed means to introduce containers into the turret and
to remove them from the turret after they have been labeled; 'and suitable label
transpor't means are provided to supply labels to each container at a label
releasa/applying (label application) station. Such means are described, for

. example, in U. S. Patent No. 4,108,709. A simple embodiment of a vacuum
drum 214 for holding a label 36 is shown. The vacuum drum 36 is connsctad by
a drum shaft 213 to a drum motor 210 and a drum sensor 211. The vacuum
drum, associated adhesive application device 201, and a iabel cut-off device
comprise the labeling application station. The vacuum is provided by a suitable
vacuum pump {not shown). Also, means are provided to move the upper of eaach
pair of upper and lower chucks away from the lower chuck to permit entry of a
container and downward movement to clamp the container in place betwesn the
upper and lower chucks. Suitable cam means for such function is described in
U. S. Patent No. 4,108,709, which also serves to iift each upper chuck to
release a labsled container. A sensor and actuator arrangement capable of
sensing upper chuck position and moving the upper chuck accordingly, may also
be provided. The sensor and actuator arrangement would be similar to that
discussed below with respect to turret 10 and modified as appropriate. The
actuator may generally be an electric motor or air cylinder of which thera are

various types.

s or strl;)s to the

A d



WO 96/ 40559 PCT/ US96/ 09392
-7- The | abel ed container is then renoved fromthe |abel applying

equi pment. That portion or those portions of the stretched | abel overlying
a recessed surface or surfaces of the container will shrink onto the
recessed port mawemossportions. If there is a recessed area oRCrhsIgenRai ner
which is of a magnitude such that the relaxation of the label will not
suffice, e.g., in the case of a deep groove in a container intended as a
finger hold, a heat shrinkable |abel may be éhployed assisted if need be by

per forations overlying ﬁgqn,,%est‘?.ﬁ&%1 i€ GRSl %&tﬁémﬁ{o?a |‘L§’ %ﬁkﬁﬁé Eﬁ{ he

trapped between the | ab cont al ner-.
| abel onto or into28.mptorgensi2y and susetcaran?Ba AGHIret SSRSOr 3I1r1§ﬂ§a&°%ﬂ'°‘b¥?p‘|hey| ng

a greater peripher mrresae@m%pﬁdaﬁe YriberB, OA WBhdoP gSdr 28 tnfduntditthratasendoh €

cont ai ner may be control %PI n a nner at causes |t to spin at a
peripheral speed wHa30 to thesanser 3 is,Foy ‘°6‘r’"‘l‘r?83 uum drum ther eby
streteching the | abel . Tie maod mmtaﬂesslmedeoibmhmemhtoaishm 1its Babiechuck

conposite of the s d .at i.ch fhaS Rii he
speed at which it E’? °\7e1?s'°%? Sel ar*"llﬂr‘s?ti ﬁ{%ﬁ%% R {das“%lﬂ ?%@SF}%IOE{WB%%J[
di fference in speespesf of w maﬁd 3.0t [therehy thn@rhiﬁahmeaﬁef theichueksnifbabaus thepeed

can be gover ned quhitﬁoﬂtﬁ%aﬁeéﬁéﬂbﬁ.gﬁ@éﬁmﬁér @ééummoa&omatsbeéd @@ notors
as described in grglat er detail ent, | abel from slipping on

_ ?I ov¥i To gr e% |
the contai ner due BiEpcfipR ofjotation of gach ghwck B'étéff °"‘é{ha’§ﬁhe%'|%§ tch bonds
strongly and qui ckhssuming that the @&ret Al3tie ratatingvesiuptefciovwise, it maydsh desipabld o such

rocedure adhesi ' t the
procedure), adhes! keudiie Rief P4l sﬂ.ﬁﬂgr & 1IWE 53, W sk alBbick $2 ridi@lor
slower, to spin a chuck 14 clockwise or counterclockwise and to commance and .

arrast spinning motion of a chuck 14 completely. It is generally desirable to
commaence spinning of each chuck 14 befare its container touches the leading
end of the Iabel so as to match the linear speed of the iabel and the surfacs
speed of container at point of contact. and in some applications to assure that
the label is placed precisely in reference to a certain mark or feature of said
container.
Referring now te FIG. 2, four numbered containers are shown which are

numbared 1, 2, 3 and 4 and which ara transported by the turret 10. A vacuum

" drum is shown at 35 with a label 36 held on its cylindrical surface by vacuum, .
such label having its leading edge 37 touching container 2 at a tangent point.
An adhesive is applied to portions of label 38, by an adhesive station 201. Itis
desirable to minimize slipping between the surface of tha container 15 and the

. label ecarrying vacuum drum 35 during contact. As container 1 approaches the
labeling station its motor 17 is commanded so that when it reaches the position
as for container 2 it will be caused to spin by its motor 17 at a spsed such that :
its orbital velocity about the axis of main shaft 11 (indicated by arrow 1) and its
spin velocity (indicated by arrow lll) causes it to move forwardly at the same
speed or slightly faster, and in the same direction as the label; that is to say, the
velocities at the iine of tangency of the container and the leading edge of the
label are equal or slightly different for maintenance of proper tension. By this
means, slippage betwesn the leading edge of the label and the container is

avoided or precisely controlied.



at one point but at several points. The | abel may al so be stretched by both
procedures, that is by operating the vacuumdrum at a peripheral speed
greater than the | abel feed and by al so causing the container to spin at a
conposite speed greater than the peripheral speed of the vacuum drum
Stretch lab having conventionally printed indicia, as | ille

I ndi ci a fore‘g?ggﬁlgns%ﬂpai red individuals may be enpl oyed. B\IS‘I:CEES@E%PTI ON
OF THE DRAW NGS The acconpanyi ng draw ngs, which are incorporated in and
forma part of this specification, illustrate enbodi nents of the invention
and, together with the description, serve to explain the principles of the
invention: FIG 1 is dieferingita Gt Zmﬂm%gséﬁfpmmc‘ﬁﬁhvge vequmodrue t urr et
arrangenent of thgnds Rfosd,'F WHAPRAALWR BE aTRAWIRT &P Maling BRY S6the Ribel 20
chucks. WD 96/ ﬂ0559 . . . hat the flaaai

PCT/ US96/ 09392 - 8Deing-p¢apped pround,a cpptgiopr. It js1psiablf fAL A fasding iRt #% vi ew
of one node of opshot asmpssibieto avdidiintertaring MBEh 18beliag the riekt ivBewiap icomambos Nng a
di agrammati c view r rakd i d"@drﬁ

| abel ing are car I‘IAg ’ igu EQEId&g‘ggg?gg%'ﬁ&lgﬁﬂE%@?é‘t P%n S %“v‘v{eﬁyg‘ﬂ‘?ﬁbﬁﬁmt iC
vi ew of a | abel i n§5. as close togather as possible. To achieve these goals motor 17 of the

raspective chuck 14 may bs commanded so that container 3 will be caussd to

spin faster than container 2, at feast until label wrapping is completed as shown
by the container at position 4. The command may be for a specified peiiod of
time or for a specified number of rotations of the container. Oncea the label has
besn completely applied, the motor 17 may be commanded to decelerate or stop
the rotation of the container. The control algarithm and coordination with the
motors and sensors is described subsequently. An idler cylinder or alternatively
a linear wiping arm, or other pressura applying device 202 may also be brought
into contact with the spinning container 3 to springably press the label 36 into
adhesive contact with the container 3. The idier cylinder 202 may be
incorparatad in conjunction with each chuck 14 as shown, or as a single station
associated with each vacuum drum 35. The need for such an additional pressure
applying device will depend on such factors as ths type of adhesive, the
diameter of the container, and the labeling materiai. Other methods of pressing
the label with adhasive to the surface of the container may aiso be used, for
example an appropriately directed flow of air may be directed at the containar to.
urge the label t.o the container surface.

While it is generally desirable to match the linear speed of the container
and the labsl at the point of tangent contact, it may alternatively be desired to
spin container 2 at a speed such that the tangent velocity of the container
exceads that of the labal on the drum, thereby exerting a pull on the {abel.

Referring to FIG. 3, a front and back labeling operation is shown in which

)

container 2 has a front label 36F applied to it by vacuum drum 35F and container
5 has a back label 36B applied to it by a vacuum drum 35B. The apparatus of
FiG. 3 is substantially the same as that in FIG. 2 except that a second labeling
station is present in addition to the first labsling station. The control system and
algorithm is somewhat mare compiex for a multiple labeling station apparatus,
and will be described in more detail subsequently. Assuming that the back label
36B is to be applied at a position 180° from the front label 36F, it will be



operation carried out by nmeans of the turret of the preferred enbodi ment
for applying front and back | abels to containers other than cylindrical
containers. FIG 5 is an illustration showi ng a diagranmatic view of

sel ect ed conmponents such as notors/actuators, sensors, control |ines, and
i nterfaces of wdwsosssput er controlled turret assenbly. Fl G rETRUSYEv392
illustration showing a sinplified hardware bl ock di agram of the conputer,

i nterfaces, actuators/notors, and sensors of the preferred enbodi nent. and
FIG 7a-7b is an illustration show ng a flow!dhart of an al gorlthmto

f th FLG 8
Cont ai ner hi th caReBESTKRLFATOR S FAFEER B A et wih SRR A Sngnt e
present invention. péiht®f the irespective yaguuam drumevia 55 and SSGBHIwmpIC;nmqnmhi ne
suited for use in HBF‘esQﬁt@%%ténd&V@N PQé?uoﬂeCc’we&QtHastw% léﬂ?aﬁr‘id[ ﬁ:gtular?skﬁfh fy ough

a portion of the nmchi ne is a view of cont al ner of
B G bt hoC 1 afiet leRpkias Saen $hAkis TR 180 gpinicE changs iy priserRtiopanay b

illustration of thgcosriplistbdaly atnhawultmveaﬂsm eld. Ghe dohtad mky tS‘n_hﬁWsed torsc?g‘nce
W th the present | AVcRC s, S o oeiibeliish B8 bl siaiorst ThisSproR v or <
whi ch acconpl i sh sesnriied to labels whichare atsdme IIEIEC!NB amyulas ogerpetianpatber then 7B@% of
an article wth brgladd, ¢ titidplicatibhef 87k or more labels, and to the application of labels

to sides of a non-cylindrical container. In all cases the container is caussd to

rotate between the two labeling stations by the desired amount or a suitable

muitiple thereof.

In addition to the change in orientation, the container at 5 must also have
a velocity so as to minimize slippage when the label 368 is applied as for a single‘
labeling station apparatus. This requirement may readily be achieved as before.
Howaever, additional complexity arises when mulitiple labels are placed on a
container. When the relative orientation or location of the two labels is
important, both the orientation of the container relative to the vacuum drum
35B, and the velocity of the container must be at the desired valuas. This
matching is achieved in spite of the intermediate acceleration of the container to
facilitate label wrapping, and the deceleration necessary to match tangent speed

5 at the vacuum drum 35B. A control mechanism to achieve this operation is
described subsequently. _

Another aspect of the invention relates to the labeling of containers which
are not cylindrical. For example, containers having a rectangular cross-section or
an oval cross-section. As for cylindrical containers, either single or multiple
labeling may be provided. Chuck rotational speed can be varied during labsling in
such a way that each point of the surface of ths container, as it is making '
contact with the applied label, has a suitable speed to match the speed of the
incoming label, or slightly different to maintain proper tension.

Referring now to FIG. 4, a process is shown for multiple labeling of
rectangular containers. The process for labeling rectangular containers is
analogous to the process illustrated in FIG. 3 for cylindrical containers but more
movements of the container between stations may be required. In FIG. 4, a
front, back, and side labeling operation is shown in which a container 1 has a
front label 41F applied to it by a vacuum drum 40F, container 3 has a back tabel



mar ked in accordance with the present invention. FIG 17 is a perspective
view of a label with braille indica thereon which is secured to a cap or
cover of a container. FIG 18 is a perspective view of a label with braille
indi cia which has been applied to the top of a beverage container, or

alternatively applied to the side of the beverage CP@f/@édgﬁ)Sssz FI G
19 is a perspgﬁégg\e/l ew of a label with braille indicia thereon. WO

96/ 40559 PCT/ US96/ 09392

FIG 20 is a schematic top view of one alterpmtive of a |abeling apparatus
which applies braille indicia onto |abels during attachment of the |abels
to containers. FlGHBappiied 2o jsdygpaceiny drupi ¢9B.¢idgoggainer § pas a gide labekdi S o

apply droplets of gldigd {it By |a§)3€uun9&ruﬁpm§" ﬂﬁumuﬁtﬁat%@ 14 ls%éegfaoct}:d %bﬂé%v' ew

of the glue spit gun taken generally along |ine
a top sghemat Pc V?W"B‘Pe %{”B’gf"t fages foth%lfﬂ%a}ﬁ‘é\"a%?ﬂ?&ﬂ"%ﬁt”"b'?e RECPENIEY tong

appar at us whi ch usmsata tith conteines brrasen Vel erumsdlos} 408)bin0 4@3![ Ek?mgll.mvmg?hi S
oo et one: her R i b o LA s gl S
Each label application process is completed bstween ths labeling stations and the
container is reoriented for the next operation. As for the cylindrical containers,
some pressurs or force may be required to urge each label with adhesive onto
the surface of the container. This urging force may be by some pressuré devices
as before such as a springably mounted cylindrical rolier 240F, 240B, 240S or
by, for example, some directed flow of compressed air. The rectangular
container may also be spun at a higher velocity between stations but such .
spinning by itself may be insufficient to adhers the label to the container for a |
rectangular container under some conditions because of the air flow disruption
caused by the irregularly shaped container. When the container shape deviates
substantially from a cylinder, it may be desirable to control the orientation of
each container at each location as it traverses a turret revolution or more
generally as it traverses the predetermined transport path. Steering of the
container may be achieved by directing the container against a cylindrical roller
. 240B, as shown in FIG. 4. To achieve the above and other controls of motions a
computer control system driven by computer 20 is providad and is described
subsequently.

Referring again to FIG. 1, a perspective view of the computer controlied
turret type labeling apparatus 10 of the preferred embodiment is shown. For
better clarity in illustrating the function of the present invention, the turret
assembly 10 is shown isolated from the remainder of the system. The unloading
and loading of a container 15 onto and off of a turret type mechanism is
generally known in the art. One method is taught by U. S. Patent No.
4,108,709, issued to Hoffman. In the preferred embodiment, the turret
arrangement 10 is connected through a plurality of control lines to a computer
20 via a plurality of interfaces. The control lines provide communication
channels sufficient to sense the position of each sensor 18 and 31 and to excite
each motor 17 and 25 either directly or through output drivers to effectuate the
desired operation. For example, two or more electrically conductive wires may

be provided from each motor and sensor to the computer controller or a



FIG 25 is a perspective view of a |abel being roll fornmed between a vacuum
drumand a roller. FIG 26 is a top schenmatic view of another enbodi nent of
a |l abeling apparatus used to place braille indicia in | abels which are
subsequently applied to containers. FIG 27 is a perspective schematic view
of anot her | awelssmagssappar at us enbodi nent in which a | abel, BEDUSWHIID a
vacuum drum and passing adjacent a glue spit gun, receives droplets of

glue. FIG 28 is a fragnentary sectional view taken through the glue spit
gun of FIG27. FIG 29 is a sectional view ot®a |abel having gl ue droplets

| ocated on the under onta | ner

producing tactil el y |'Bgﬁ'f'? ﬁ'ﬁ?ﬂeg'ev?ﬁrgaé‘sg%c "‘faﬁguﬁ argé)nlge'%%ftaawgﬂ Frgsvires
perspective vi ew omaybelsas. Snote matormndaq;mnmmsranmugne@ﬂmmabmres glaie in a

spiral pattern. DEddphh&D BE&FE’&BT&%QE bI'éﬁapF&?EEmﬂ@%W(vﬁ}esThe

following relatively detalled description is provided to satisfy the patent
stat utes. However , ngeded\tq gompypunicate.c Ehese éEPtB‘Bﬁst‘ﬁﬁ@"ﬁﬁ@icﬂ'%aqdnc"(" @l 8Pt t hat

vari eus changes annhomdhfthg:awl wn&c&ﬁﬁuthezmﬁdﬁowrﬁdﬁe&lto demtsigmgtsfrémﬁhe

i nvention. The fo ovm ng. s exe her than exhaustive.
Referring now to F% Bﬁé "B% ¢ 98" g? a%f"%/%{ﬁiﬁ feRRPnE PEasls i‘bgm?
shown. The | abel i ngotoss Zéandmﬂ impucited re thelxyrretassemiiy. nounted in the
frame/housing 12 of tNoERGHY Gftnd At of dskEflbil Ca BerftfaPhuiret shattMY 1sGrévided

cireular to turn a turret plate 13. The turret shaft 11 is driven by a motor 25. A drive
shaft 26 extends from the motor 25 and is utilized to drive turret shaft 11. The
portion of the labeling apparatus containing the motor 25, motor gear 27 and
front gear 28, and related components is in the drive motor housing 60. itis
separated by a partition 81 from the turret plate 13 and container handling
stations 24.

Also located in the drive motor housing 60 is a turret shaft sensor 31. As
the turret shaft 11 rotates, the motion of the turret shaft 11 is transferred from
turfet gear 28 to sensor gear 29. This motion is sensed by sensor 31. The
sensor-31 generates & plurality of electrical signals representative of the
direction, speed and anguiar position of the turret shaft 11 in response to ths

_sensed motion and position of shaft 30. For some sensors, the electrical signals
generated are pulses which may be coded to represent the dirsction, speed, and
angular position of the shaft. This signal is propagated across control lines 22 '
and 21 to the computer 20.

A turret plate 13 is coaxially mounted to the turret shaft 11. A plurality
of container handling stations 24 are connected to the turret plate 13. Each of
these stations 24 contains a motor 17, a rotary shaft 16, a sensor 18 and a
container mounting surface {(or chuck) 14. The motors 17 are mounted on to the '
bottom of ths turret plate 13 through means well known in the art. The rotary
shaft 16 extends from motor 17 through a shaft opening in the turret plate 13,
A sensor 18 Is connected at the base of the rotary shaft 16 (through a sensing
coupling 19} for monitoring the speed, angular position and direction of rotation
of rotary shaft 16, and thereby a container 15 located thereon.

In the preferred embodiment, tha sensor 18 is a rotary optical encoder.
Magnetic flux pick-up type sensors may also ba usad but may not bs as precise
as optical devices. Also, soms types of motors have an integral position encoder



WD 96/ 40559 PCT/ US96/ 09392
-10- turret 10 is illustrated, a variety of container transports may be
used in conjunction with this invention. For exanple, a |linear transport or
a transport defining a different predefined path nmay be used. A plurality
of | ower chucks 14 are provided which are spaced angul ar | ft 11
and each of wWPaH*SFpports a container or other objgct sugﬁéggﬁgﬂ%§g at 15
between a container pick up station, where each container is sequentially
associated with one of the plurality of chugks 14, and a container rel ease
station, where the association ends. Each chuck is fixed to a shaft 16

whi ch is driven byoahatlaustigleaiiomay Brovide Sheyootor a8 sanserdiungtionst dheartitahot or

17 by a coupling Lfeod3P 8 Hadtindifostithlor 8% BidiPEnatClSel #pliifycoriedany | 11 e
herein, may for exanple be encoders, of which various types arelgk in
the art, or other Sp3qeddncERmERs aboutgsomplore 34 deacee '8?"88@2?’&@?‘\%3 ?‘t\,\ﬂe
_(I:_ﬁupl ing 19. The fpdﬂsia'ilr(rml‘a,aﬁ opfitHt kn@Bsitaving S500sevelslg apadad dinirdardncrerhbras .
ere i s an upper uc not (o] h | ch
isin axial ali gnr?é?ﬂt w#ﬁq‘aé%@@%’gé?‘f‘%‘gﬁ ng\tg% sf]ic%ﬂfﬁ'géwﬁ-’g?el’ﬁ‘;g ?’%‘ﬁ‘?’t abl e
cont ai ner in feed namberaftindreroentaxthn greater ithet precisientcwhich thecsrsed.diractiane

turret and to remyg hARIPJokiGBA KA bb4khsel. af ter they have been |abel ed; and
sui tabl e | abel transport neans are provided to sggPI"\/ | abel s to each
container at a | abel An ele'ctncal signal propagating station s mounted on top of tha turret

plate 13 about drive shaft 11. This station 23 permits continuous electrical

signal propagation between lines running from the computer 20 to rotating
stations 24 and vice versa. Methods and apparatus for providing the electrical
signal propagating station 23 are generally known in the art. .

The sensor 18 provides the computer 20 with precise container 15
angular position information at any given instant of time. The location and
angular orientation are identified with respect to a fixed point of shaft angular
orientation which is precalibrated in the position sensor 18, as discussed above.
Given exact container position information, the computer 20 may send out
approprfate signals to the motor 17 to movs the chuck 14 through a desired
motion. These motors 17 may ba AC or DC motors depending upon operating

. conditions, and other relevant considerations. Stepper motors may also be used.
The electrical motors 17 rotate the chucks 14 (and containers 15 thereon) at a
spacific speed, in a specific direction and for a specified duration based upon an '
excitation signal or control signal provided to motor 17 by the computer 20. A
suitable motor for this embodiment is selected based on the characteristics of
the chuck 14 and the container 15, and particularly on the required output
power, velocity characteristics, torque requirements, and operating environment.

The computer 20 of the preferred embodiment allows an operator to
easily modify labsling paramaters as opposed to the painstakingly slow process
of modifying the mechanical labeling apparatus of the prior art.

A general purpose computer of the type referred to as an IBM compatible
computer having sufficient processor speed may be configured with appropriate
interfaces to senss and control the labeling apparatus. Methods of control are
known in the art and are taught in standard reference texts such as incremental
Motor Control - Volume | - DC Motors and Control Systems edited by Benjamin
C. Kuo and Jacob Tal, published by the SRL Publishing Co.



rel ease/ appl yi ng (Il abel application) station. Such neans are described, for
exanple, in U S. Patent No. 4,108,709. A sinple enbodinent of a vacuum
drum 214 for holding a | abel 36 is shown. The vacuum drum 36 i s connected
by a drum shaft 213 to a drum notor 210 and a drum sensor 211. The vacuum

drum associ aygde¢adkesi ve application device 201, and a | abpdr/giskronbi
devi ce conprise the | abeling application station. The vacuumis provi ded by

a suitable vacuum punp {not shown). Also, nmeans are provided to nove the
upper of each pair of upper and | ower chucks”avvay fromthe | ower chuck to

ermt entry of a contaiper an rd novenen the container-in
BI ace bet vvegn t he uppea &Hﬁ‘gl%%égo%ﬁ%f(? 5“%1&’."&96@'5%’85% %ﬁ?ﬁ“fﬁ"egﬁch '
f_unct i on i s descr ividéch fanmlpart$f tﬁmcmutedcnonttplm@teﬁo9Tha/¢ni"u*mna1tsaresiésnziﬁedto
111, each upper CliyGHe blnd ?st'raﬁéa M@Q Epp%gnm@ef of\péregagrrméﬁte&t uat or

arrangenment capabl sensi ng osition and novin
chuck accordingly t“'ﬁﬁy“%ﬂ%y-bfé"ﬂ'r%ﬂ?ﬂleﬂ 3%"&56#‘?&6‘?“"5@‘@&‘3&?@#" sendors

arrangenent woul d 18¢ vaduii &hmt:aottommlaﬁaumdm hehmnwe lz1 1espect to turret
ot or or ai 1 oyl nder ER SRR ETpeAle dTap L0 e Babs a8 comgly Bnaloco" ©
PCT/ US96/ 09392 - 1 cbmpilising ampnle‘(aném&ﬂguta&v&leciﬂrﬂ aetha lgymmn@mmacpmmr 25
through motor shafg ror each sensor 31, 18, 211 there is associated a sensor signal comprising &
measured angular valocity w and a2 measured angular position 8. The
commanded and measured signals are provided or received depending on the
characteristics of the particular devices. The commanded and measured angular
velocitias include both magnitude (speed) and direction.
Referring to FIG. 6, a simplified hardware diagram of the computer,
interfaces, actuators, and sensors of the preferred embodiment is illustrated.
Not all aspects of the digital computer, the general structure of which is well
known in the art, are illustrated.
Information in the form of electrical signals is input to input interface 101
of computer 20. The interface 101 is comprised of signal conditioning hardware
and its operation is under the control of the software process control algorithm
~.and the computer operating system. The interface may comprise
analog-to-digital conversion circuitry when the sensors 18 and 31 produce
analog signals and a digital computer is used. Signals from other sensors
indicating the dondition of other components of the labeling apparatus may also
be received at the interface. For example, the status of other components of the
labeling apparatus may be provided to the interface using suitable sensors. The
upper chuck (not shown} position, the vacuum drum status including velocity
and angular orientation, and label supply status may be provided, for example. )
in the interfaca 101 the input signals may be filtered to suppress noise,
processed to identify source sensor, and the data itself may be validated against
pradatermined characteristics to verify that it is in the proper range and not
clearly erronsous.
The input interface 101 may be a parallel interface wherein ssveral signal
channels are processed substantially simultaneously, or it may be a serial
interface wherein signals are accepted and processed sequentially. Mathods of
interfacing devices, including sensors, to computers are well known in the art.



26, notor gear 27 and turret gear 28. A turret sensor 31 is also coupled to
the turret shaft 1 1 opposite notor 25. A sensor gear 29 nounted through

sensor shaft 30 to the sensor 31 is coupled to turret gear 28. The notor 25
rotates the turret about the axis of shaft 11. Each chuck notor 17 rotates

a chuck 14. ring |labeling, it is desirable to control speed
of the turret™™ /‘gszf?nd thergby the orbital speed of the chugﬁgfﬁ%ﬁk&%out t he
axis of the main shaft 11. It is further desirable to control the speed and
direction of rotation of each chuck 14 abouig-its own axis. For exanpl e,
assumng that the turret 13 is rotating counterclockw se, it may be
desirable to rot ate t hasfterthe interfe@e 401 hahiegbived the seusoeinpeiseand petformedi n a

chuck 14 faster  Ohial B¥Esssing OBl ibabiiles belhO HUA Lo aus SRS LOCKv SC

and to commence and arrest spinnin tion of a chuck )
general |y desirabt® @@p&%?’ﬂr\@ébl%ﬁ?’ A¥RSREEDt PrOSRITINg FiRgRS- lwtﬁéf"ﬁﬁ“é"‘ﬂ 20 ‘s

cont ai ner touchesaligrall Rafbutd, @B Gtadiis lhhﬁnit]fbhﬁi géridraly pm.dmtuc thetiBen bf aear
speed of the |abel d t.he sur e_speed . of, ai ner nt of .contact,
o T sor appl ;| PUBIY A et uetieceRaTe s Hrarg B AShof borBintieoflradRey £
reference to a ceals@absmusegrik whichf aae thecstatlis néorchatiominay hea piurdite of valtggerow t 0

FIG 2, four nunb ifesshown which are nunbered 1, 2, 3 and 4
and which are traﬁggg?fggkﬁﬁgﬁﬁr&dﬁ et 10. A vacuumdrumis shown at 35

with a | abel 36 held Jr’iwﬁ%%y'fq"ﬁawb'a|fea§Lthaa<a°@1w§at&¢a€messm@wck ape|

having its | eadi n@hﬁd@erf&ﬁstlwsdman@amﬁmﬁct awat%naba@dtoangeaﬁtml nt. An
adhesi ve i s appl |eg atio 201 I t

is desirable to m n“lrﬂ?‘zooor foreo 'I’Sargr];'%gfsq s‘t°ﬁ'§° )séﬁ‘r" - ?gbgaf%ﬁé'%@émp ner
and t he from keyboard 103 when necessary or desirable. The logical and/or arithmetic
‘ processing steps or algorithm may be input by an operator from the keyboard :
103 or may be retrieved from a storage device 104, such as a computer memory
and/or computer disc device. A suitable processing algorithm will defina the
characteristics of a plurality of control signals based on several system
parameters including: the geometry of the turret plate 13 and chucks 14, tha
~ sensed position, rotational direction, and spesd of the turret plate 13 and chucks
14, a mathematical description of the subject container 15 in a given chuck 14,
the dimensions of sach label to be applied, the location relative to the container
. 15 wherae label is to be applied, a description of the container’s motion to
achieve the desired iabeling, and other parameters related to the characteristics :
of the overall apparatus as necessary.
The processing algorithm will utilize this information and the specified
operation in order to compute appropriate control signais to the various motors
17 and 25 and other components such as the vacuum drum, to achieve the
desired operation. The logic and arithmetié processor will also validats the
computed control signal paramesters to verify that they are not clearly erroneous
based on the current status of the apparatus, physical capabilities of the
components including motors 17 and 25, and desired operation. Suspect
conditions will be indicated by error conditions. in general, some of the
computations can be performed and the results pre-stored so that only a
minimum number of computations need be performed during operation of the
labeling machine.
The control characteristics are provided by a plurality of output status or
control words generated under software control in the computational processor



| abel carrying vacuum drum 35 during contact. As container 1 approaches the
| abeling station its notor 17 i s commanded so that when it reaches the
position as for container 2 it will be caused to spin by its notor 17 at a
speed such that its orbital velocity about the axis of main shaft 11

(i ndicated bwodsfsgse!) and its spin velocity (indicated by patesobisk)
causes it to nove forwardly at the sanme speed or slightly faster, and in
the sane direction as the label; that is to say, the velocities at the-line
of tangency of the container and the |eadi n}f-edge of the |abel are equal or

slightly differen or ,mai nt enance of proper tension, By this. neans

sl i ppage between %?\% alngzi’b‘?"r'ftfdéad(ﬁ‘gthﬁé"&%‘e’f‘ta&%&eﬁ hﬁc'&d‘?%ﬁtl’f? anees: A oi ded
or precisely cont sioglé edtput i_ntéf@c%b&@ﬁlwe sufficient, in other instances it may be _
PCTI.US96/ 09392 - 1 gsnefRalii Sl Mofe! st e 181AGH, Bikh ¢b diBSrateiihforfbdlegct Wi Lh
t he 'vacuum drum ana- a T oo e, or what 1s known as a "flagging"” or trailing
end of the | abel ¢c®wo| wrigbmeter4bappeahuekmmersd7container. It is desirable

that. the flagging end 1 cutpus ieifacast qBORSY ditedtly Berrdte dhd aprédrate d@pud t hk
the chucks 14, - antP 8 SEhErFeE HEL bfteg Py ntore i P BSThy Bpstitel "o
possi bl e. To achi ¢02td éwite nupsers ! 7nadd25 tbthe flesirad matiope bt particuldrugk 14 may be
gom’randed so that cﬁﬂﬂgfdegggea’%,mééﬁoh?a ﬁﬂa%ﬁu Eph&n&ﬁéé fdr eabiRRofoP A1 Ner
, at least until Tabe wrpplnglscon;)ete as shown
and 25. The output interface 105 may comprise a plurality of digital-to-analog
converters to transiate the digital control signals into analog electrical signals
suitable for the motors 17 and 25. The output interface 105 may also comprise
amplification stages. In other instances it may bea desirable to interpose an
output driver 106 between the interface 105 and the motor 17 and/or 25. The
additional output diver is required only when the required motor exciting signal
has a larger voltage or current than is possible or desirable to provide directly
from the output interface 105, or where the control signal may more sffectively
be generated external to tha computer or its interfacae. For axample, the autput
driver 106 may be an amplifier, or may be a voltage controlled oscillator which
generates a variable frequency pulse signal for a stepper motor. Generally, the
‘output motor signals are analog signals less than a few amperes and fewer than
10 volts; however, the use of motors requiring larger voltage or current signals is
within the scope of this invention. "

In one ahbodiment of the invention, direct-current {DC) type motors are
employed for motors 17 and 25. In this ambodiment the output interface 105,
or the optional output driver 106, provide a selectabis amplified constant
voltage, zero-frequency analog signal to each DC maotor.

In an alternative embodiment, alternating-current {AC) type motors are '
used for motors 17 and 25. In this case, an alternating {non-zero frequency)
current or voltage signal is used to excite or control each motor 17 and 25.

In another embodiment of the invention, stepper type motors are used for
motors 17 and 25. The signals used to control the motors are pulses, wherein
each puise corresponds to a partial rotation of the motor shaft. Variation in
motor velocity may be effectuated by increasing or decreasing the pulse
fraquency. Accaleration characteristics of the motor may be modified by



by the container at position 4. The command nay be for a specified period
of time or for a specified nunber of rotations of the container. Once the

| abel has been conpletely applied, the notor 17 may be conmmanded to

decel erate or stop the rotation of the container. The control al gorithm and
coordi nation wy gg motors and sensors is described subsegusidokozeAN

i dler cyli nder or ternatively a linear wiping arm or other pressure

appl yi ng device 202 may al so be brought into contact with the spinning
container 3 to springably press the | abel 362¢-nto adhesive contact with the
container 3. The idler cylinder 202 may be incorporated in conjunction with
each chuck 14 as sHBWiNg 1Be pyse Heyengw@sartd?reﬁe Vﬂgbﬁ)é‘?s&%éc%ﬁfﬁ'@d@ﬁpvacuum

drum 35. The need ¢raractddishic.an addi ti onal pressure appl yi ng devi ce wll
depend on such factors adhes

t h
container, and the | abdl ?{E;mrfﬁ?%’p‘%ﬂ‘m'a'ﬂ%y ?1%‘{"?%"32 'nf"smtggs mbr?g ‘Wg"f%el

wi t h adhesi ve to tineergion Bsopg @ thérsoftveare arageam ntayrot!!hsmmowe@ndtm exanpl e
an appropriately df{\f}%&&%t&k ;edagfplbrdmgtv\ﬁe directed at the container to
r

urge the | abel to fCocont arner ile it is generally desirable to
mat ch the |inear speed Uppnmevement ofithe furtehd 3eAg chugkdl 19 respRRSa G the cetrol
tangent contact, i wn&htseﬁgmakigmk Yrobesefesrs n8@nd G13p nacmentaltneinpat at a

speed such that the t ngen of the can n of t he
| abel on the drum "% F%@? keiﬁt eﬂ'ﬂx'" vild 8ensstah§h %geg%g%?g et ng to FIG
3, a front and bacwffldmllvifnguemb'rtama!maln§°mdwﬁ oparatigm cthedeaqiirgd samplinghas a

front |abel 36F apgld 89 fifbtioh o YheVdynamiBs bt ¢iB syafend iHEiMRItRe 96dads o @ back
| abel 36B applied .'?(k) ?q yt'a \?acueuér}f‘drum 35B. ;v?i'ﬁe appa{rﬁgt us gd;a FIOG 3is

substantially the %’&ﬁ%"ysc"l“ﬁ'ét“q‘?’ls ‘FIG 2 except that a second | abeling
The labeling apparatus is compatible with various types of motors

however, the preferred embodiment incorporates stepping motors. Stepping
motors are particularly advantageous for this application because the angular
velocity and the angular position respond dirgctly to input commands. A
stegping motor may be made to move from a known angular position to a
commanded angular position by a simple command, such as a sequance of
pulses. 'The velocity may also be commanded in 8 similar manner. Stepping
motors may also be held at a desired angular position by issuing appropriate
commands, without additional motor shaft breaking components and without
jitter that may occur in servo controlied feedback loop systems without stepper
type motors. '
The stebper maotor is one component of a stepper motor system. The
stepper motor control system which activates the proper coil or coils within the
motor to make the motor rotor move or stop as desired is important to its
operation. The desired motor operation is achieved by energizing selected strator
coils in sequence which cause a corresponding movement (or alignment) in the !
rotor. The controlled acceleration and deceleration of a stepper motor is
achievad by ramping or slewing the speed, first with slow step rates and then to
higher step ratas. When decelerating a stepping motor the high step rate is
gradually reduced. For some stepping motors, cne pulse causes the motor to
move through a ffactional part of a full revolution. For a stepper motor having
500 steps in 360 degrees, the motor shaft rotates 360/500=0.72 degrees/step.
Tha spesd of such a stepping motor is controlled by the pulse or step frequency.
This ramping reduces oscillations and potsntial loss of synchronism that might



station is present in addition to the first |abeling station. The control
systemand algorithmis sonewhat nore conplex for a multiple |abeling

station apparatus, and will be described in nore detail subsequently.
Assum ng Fﬁat the back |label 36B is to be applied at a position 180[err]
fromthe fronWO9%MeS52 36F, it will be WO 96/ 40559 PCT/US96/09392

PCT/ US96/ 09392 - 13- necessary to change the orientation of the container
with respect to the tangent point of the res ective vacuum drunms 35F and
35B by 180[err]. Container 4 represents a ¢ tai ner at a position between

(e, L1 abel 1. Sul 085 A4 ot U @B, AR BRSO, |

80 n or change 1 n orien acco
(1)f Egg{]erﬂm e.g. ?H@%Mﬁt"éﬁ well kpgyyn tﬁ'ethemwﬂtaba@%)l n 3 x 180[err], =

540[err], between the Mrﬁx@bﬁiw BOFIS! 2l tr@%‘éntr&”lly&eﬂngﬁﬂc'ng%m&n% ofaap'pl i ed
to | abel s which are at SOITe rel ag egg tﬂ tru otrl enia%tlé{%n Oafa&#cF' i?prr]gq]
180[err] apart, to Tiraimansof atwpabefing stAtiontugp HBP bplngaars: i Ie

appl i‘cation of | abbbtslluwamddeflﬁsfs amhbn?hg’ﬂowd:hmalag?&nbﬁmegg él![ulhﬁ?]tgé byC?ﬁgs
the container is

desi red anmount OI’WES’IHP%@ 5&%@%?%@ %ﬁe;re ?" mgadﬂncgrﬂm{.%tn aE'Bnange I n
orientation, the i@ hich the contral System sommands the\severslirngtosctoametate ationi i Ze
sl i ppage when t he realbir 35Blda{5vs'm:|&|v|\€@e§‘%nﬁ% aﬁbrﬁ&@igkl‘faftﬁ%}n@g\oﬁﬁrﬁf st"

apparatus. This r e u' ! ?ar onentrTBanr e\%ﬂlh %e initia spnc yoemzatson step may not bse
nacessary to the operation of the labeling apparatus, its inclusion substantially
eliminates the possibility that a characteristic of some componsent, such as the
orientation of a motor shaft, will be incorrect and not correctable in the available
time at a critical phase of labeling. Sufficient time is allocated to the initial |
synchronization phase so as to virtually guarantee synchronization, barring
component malfunction.

During the initial synchronization, all of the sensors 18, 31, 211 are read
or sampled via the input interface 101. Their values are then evaluated against
some standard or nominal parameters and appropriate commands, in the form of
number and frequency of pulses are sent to ths stepper motors via an output
intarface 105 and output driver 106. The output driver 106 may comprise the

" stepper motor controller and operate to translate commands from the computer
20 into an equwatent pulse sequence.

After the initial synchronization, there are three possible phases in which
a container 15 mounted to a chuck 14 may be in. Referring to FIG. 3, a
container in position 1 is approaching the front labeling station drum 35F. It will
be realized that the container positions are part of a continuous movemant of the
containers around the turret. The chuck motor 17 and the vacuum motor 211 ,

must enter this phase sufficiently prior to tangent contact so that the desired
angular speed and orientation can bs achieved for all anticipated post-
synchronization initial conditions. It is desirable to match angular velocities in
arder to minimize relative slipping, possible component ware, and label damage.
It is desirable to match the angular orientation of the chuck 14 with its oriented
container 15 with vacuum drum 35F so that the label is positioned properly on
the surface of container 15. For a single labeling station system such as that in



However, additional conplexity arises when multiple |abels are placed on a
container. Wen the relative orientation or |location of the two |abels is
i nportant, both the orientation of the container relative to the vacuum
drum 35B, and the velocity of the container nust be at the desired val ues.

This matching i9§4(1§§;1i eved in spite of the internedi ate aceehRisdddogsr Of the
container to ?am Itate | abel wrapping, and the decel erati on necessary to

mat ch tangent speed at the vacuum drum 35B. A control mechanismto achieve
this operation is described subsequently. #&3other aspect of the invention
relates to the labeling of containers which areégot C Iinigri cal . For

exanpl e, cont ai nei@: P REientatjon of AR, EATENY MAYNOL BR (RSB I hp erpsginer is

Ccross-secti on. Agofationdllylsymohetrcal containers, either single or multiple
label i ng may be provi %g- O?QQH& ¢ il QQ%eiVEQ%an%@QGFb.% Y Wditding e | N9
| abeling in such a way Rat eac poirnt of the surface OP the container, as
it is maki ng contmaetehing sheedivatilhe traiding pdascf thelakel has leftithe vacuypedygm: o match
the speed of the ${aqou8 ey Fﬁh@é maf begih bBtHd timéli ThenaRBlphhse Eamtisas an Pr oper
tension. Referring nowto FIG 4, a pr? ess 1§ hown.for nultiple |labeling
of rectangul ar cdFEHPRLPRof tha ghugkjpeses ?6‘? a f’%éﬁ MIRPANECEIRR N APCR &S ai ner s
i s anal ogous to tvakciy basbesniachieid, as detemntindd foom $hd ahuck yérisod1 8,cthe
s, e, TR ARG e Bl AP Pl Ve RRaicly g0 ™ D
whi ch a cont ai nereauivaigathy ferraofined|ngtied ofstime: Apassrg spyce sugh assa tolenRAR. dr um
40F, container 3 ainBaMAipihg laAREdr a directed stream of compressed air cooperates with

the spinning container and unattached trailing label edge to urge it to the

container surface. Upon contact the label is secured by the previously applied

adhesive. The number of revolutions R, needed to compiete the high speed

wrapping is predetermined and part of the control program. One compiete

rotation is sufficient when the pressure device is used; a greater numbar of

revolutions may be necessary to wrap the label absent a pressure device whan

the wrapping is accomplished by spinning at high speed.

The processing of the container subsequent to wrapping will depend on

which label wrapping step has been completed. If the second label step has

. besn completed, such as when the back label 36B has been applied, then the

“ chuck motor 17 may be commanded to decelerate in preparation for the .
container 15 removal from the turret. If the container is at position 4 in FIG. 3,
then it must bé prepared for its second labeling operation. As previously
described this requires a coordination of angular velocities and orientations to
effect substantially slipless labeling and proper placement of the label.

At times other than the label a'ccebt phass, the label wrap phase, and the
chuck motor deceleration phase, the chuck motor velocity and orientation are not
critical and they may generally be commanded to maintain 28 nominal chuck
motor angular velocity. The relative angular orientation during this phass is
monitored but need not be corrected. This velocity maintenance phase is
generally present prior to the label acceptance phase and between the label
accept phase and the label wrap phase. The initiation and completion of the
several phases is predetermined based on the characteristics of the container 15

and turret apparatus operating characteristics. The phase must be initiated



WO 96/ 40559 ' PCT/ US96/ 09392
-14- 41 B applied to it by a vacuum drum 40B, and contai ner 5 has a side

| abel 41 S applied to it by a vacuum drum 40S. Assum ng that the |abels are
to be applied on three different faces of the rectangul ar container, it

W || be necesspd¥sdossor Ot at e t he contai ner between vacuum dr wiganodnssse0B,
and 40S. Containers 2 and 4 represent containers at internediate points
between | abeling operations. Each | abel application process is conpleted
bet ween the | abel i ng stations and the contaiA®r is reoriented for the next

As f d b
Ceauired to ur g e ANCPRGREGET e EHER 1t B ot h® PR YAPRG S oo Y ¢

contai ner. This urgechigyeiorce nay be by sonme pressure devices as before such

as a.springably mount edIPQX I El}fﬁﬁ{ o{ﬁlelp%se%gfantlg#%mpgﬁﬂﬁ‘ n%ltuhy labLIQrto

exanple, sone directed flow o onpressed alr. The rectangul ar contal

may al so be spun aformeyipdficat c%?‘B?,’Fl"}e G@P’W@éﬁ“g?'dﬁyo%s%lﬂw@ﬁmr%ﬁ‘i"Wﬂ'P’hg by
itself may be i nsuférexample with atdrence tbiFG. |¢ah€§onh®h§Mff6:®ﬁt Eontel a;ipaﬁaon

rect angul ar cont ai ner er SN, con

I td,0n f
di sruption caused BYY bﬁggvanfaéﬁml' sye%s r#a{’%é%ctg) F ﬁaé’g of t?'}ne'gg"ﬁ? Wher
shape devi at es subsmmntsmlthy cbmmvstelyl |Frrdl=a|spmmmg montalrwes;tqfabihmq 0

control the orient %&&mg%mﬁme%ﬂpw Nfdctidd b&A6SH &%@Pﬁﬁ&. &y nfavolaBleSiS €S

aturret revolution or nore genera as It traverses termne
transport path. StEUFHRSHHPENS ﬁf&ﬁ‘t".ﬂl NABFYRASLris °86‘ﬁ|"§(reﬁe‘199dd‘ihPéE‘tt?Wg*af he
cont ai ner agai nst sontathdristlapeCddfine b Idffereht @Rtanas freloihd cemteFofGhe 4urret@saadt eve

the above and ot he[:on(igné[rrfgéesis %Iesgﬁgﬁ %ﬁab%ling. These two differences from a cylindrical
labeling apparatus require a more general approach to container orientation than

for a cylindrical container but which is also applicable to the cylindrical ‘
containers.

Operation of the system is based on controlling the angular orientation of
each chuck motor 17 as a function of the relative angular orientation of the
turret. In reference to the labeling operation in FIG. 4, a rectangular container is
shown at position 1. This container has been orientated by appropriate
commands to its chuck motor 17 so as to present a desired location of the
ldesired container face A to the vacuum drum 40F for labeling. While the
container at 1 is not spinning in the sense that the cylindrical container was
caused to spin, its angular orientation is controlied, such as by rocking (Dartiallvl
rotating) the container toward the vacuum drum 40F at the proper instant to
accept the label ieading edge 41F and rocking away from the drum a moment
later so as to accept the label without scraping the vacuum drum 40F. The
container may be continuously steerad so as to clear the vacuum drum 40F.
Note that the vacuum drum may not generally be placed at the minimum )
container tangent point and that differant vacuum drums may necessarily be
placed at different distances from ths turret, or from the centerline of the
transport path, to facilitate labeling different container faces.

Tha ability to continuously steer the container also permits reoriantation
of the container for a subsequent labeling operation on a different face. For
example, in FIG. 4, container 2 is being rotated clockwise so as to present the
appropriate face for labeling at vacuum drum 40B.



conputer control systemdriven by conputer 20 is provided and is described
subsequently. Referring again to FIG 1, a perspective view of the conputer
controlled turret type | abeling apparatus 10 of the preferred enbodi nent is
shown. For better clarity in illustrating the function of the present

i nventi on, tt}ﬁotpk'/ﬁtfsgi assenbl y 10 is shown i sol at ed from t hecrnsssgogager of
the system e “unl"oadi ng and | oadi ng of a container 15 onto and off of a
turret type mechanismis generally known in the art. One nethod is taught
by U S. Patent No. 4,108,709, issued to HofRfkan. In the preferred

enbodi ment, the turret arrangenent 10 jis connected through a pl ur%Ii of
control lines to a conplbeFtesrna\Ase Rerpity,# AESEHFe gevicaRuah B3 SRING 199ped (oligt 1 of

i nﬁs provi d680Omc?mbaaﬁédtmuséiﬁmt&osmbﬁ i4ctb dB usédtoasgsthotadheghascdvered Of
each sensor 18 an 1, and to excitg each npt 17. it . di y or
through output dri? §°'It8t’@fﬁ”é')éfﬁgf@etcﬁgta%rs’ﬁ%ed" ’Eﬁég%’%?ﬁ,ﬁ‘? cgg{amgk(éﬁ%}bé,
two or nore el ectr iadjpbley as ehedeontdines paisee shagressuee gnplisatide dtatipn 2A8B sh thadeor

and sensor to the is Mairtained. VOB ird025 devi h
PCT/ US96/ 09392 -15?8rru iﬁe%ﬂngt%ﬁlﬁrggfgﬁgeaﬁreﬁtneor an él ectritgé:lesgﬁ?s as 8

arrangement havi ng lipearayiregiarmasa bash.fE 8 ateam of directpd, pIpRIessag) af MayAIROREs nay
requi re additional yabd Sur§é tid |SEaITEOEoNgIct tivdsuetanel ot the comminee enpl oyed to
reduce the number of w é?e%per type motors are used for chuck motors 17 for this
implementation because the stepper motors can be sasily commanded to change
orientation in step increments. In this embodiment, for each angular orientation
of the turret, the chuck motor 17 is commanded to a particular angular
orientation. The 360 degree rotation of the turret may be divided into zones
having different precision requirements. For each increment of turret position, or:
for each zone of increments of turret position when appropriate, a desired value
of chuck angular orientation and velocity is stored in a memory storage device.
This seguence of positions or commands to achieve these positions is stored in
memaoary and is retrieved from memory and issued to the chuck motor 17 at the
appropriate time. Soms prediction and correction schemes for closed {oop
control systems may be utilized to minimize the computations when dasirabls.
Methods of impiementing pradictor/corractor control systams are known in the
art. Only one stored sequence of positions is required for all the chuck motors
since they all traverse the same sequence of commands at different times. '
Turret sensor 31 is used to verify turret location at any time, and corrections
may be made. Chuck sensors 18 are read to verify that the commanded
orientations are achisved. The control of the vacuum drums is substantially the
same as for the cylindrical labeling apparétus of FIGs 3 and 7 relative to the
synchronization phase and the label accept phase. Synchronism is then ]
maintained substantially continuously, and the label wrap phase is subsumed into
the chuck motor steering as a function of turret angular orientation.
Embodiment for i ] i

Refarring now to FIG. 8, a container is shown at 510 which has a
cylindrical body 511, a top 512, a sloping neck or shoulder 513 and a curvature
514 at the bottom. This container is labeled as described below.

Referring now to FIG. 9, which is taken from FIG. 1 of U.S. Patent
4,108,709 but is simplified, continuous label stock 520 from a roll of such stock



needed to comuni cate. These nethods of conmunication and control are known
in the art. The conputer 20 is programed to process signals received from
sensors 31 and 18 and to generate appropriate response signhals to drive
nmotors 25 and 17 nounted in the turret assenmbly. Focusing on the turret 10
assenbly, a wenkuedssturret shaft 11 is provided to turn a POTUS%06/08IAt e 13.
The turret shaft 11 is driven by a notor 25. A drive shaft 26 extends from
the notor 25 and is utilized to drive turret shaft 11. The portion of the

| abel i ng apparatus containing the notor 25, 2%t or gear 27 and front gear

28, d rel ated t d 6

sepa?gt e(rtleb;;/1 : pgg‘ﬁ)? Pagﬁl %ﬁd ?’P&)ﬁﬁ%ﬂ Pe %ﬁla\léglt"mféha? 8” %'z'i'gm%, feavleﬁset?‘a Pf‘gﬁdl I ng
stations 24. Al sostook itethdividuaiHebally 522 Beforera labelds seyee0 ffom thetlabel etocikshaf t
sensor 31. As the; Waﬁﬁ% ond'Rf doliveted fbtﬂ/?cirumtcn@m 53kiLA0, EB( it Esht‘?ar{sHBr’Eé’dt bythe T

11 is transferred romturret gear t o0 sensaor gear . his notion Is

sensed by sensor dmum %c%ﬁﬁ%r it bas 5@??&?’&1388"95 by ja giug ?Wc‘ﬁf" RP4taits cal

signal s represent &humee&i atd® ,dnmmtglata. oSﬁ%ﬂ'l Rﬂﬂaﬁﬂ@ﬂhcﬁfrarﬁﬁéséﬁdﬁl of the
turret shaft 11| ggﬁf&se to the ition._of sha 30.

not.|
For sonme sensors, P9 aye gp ?‘Tﬁ '"ﬁ@ﬁ%"regtaége%ﬁ“g% ?Wg’s IS8y be
coded to representabblhaﬂdadtmmw epplied pe ds delivered ny a turret (5@8iwhichnpigks e shaft .

This signal is prgmgﬁt&%za%ﬂ% OH3bd Qler hrnea%z%me%?& pldks LpGagP MU ef

20. A turret plate I'S coaxra nounted to the turret sa
plurality of cont&BeHaPerHa e F‘F’ﬂgs%‘tsdf pRfhyansports B PRt Maaym drumne2d, wheeet

plate 13. Each of jtlcBR@actsthalob NG ord of & iball MSthd vERALAY drdrh, Thehak@iny isshaft 16,
a sensor 18 and areleased at this point of contact so that the label is released and will adhere to
and wrap around the container.

As described above, the label is elastic and it is stretched by reason of
the fact that the vacuum drum has a peripheral speed exceeding that of tha label
stock s&s it is fed to the vacuum drum and the label is prevented from slipping by
reason of the vacuum exerted by the vacuum drum 23 and/or by a clamping
daevice as described above or by both such means. '

‘Referring now to FIG. 10, which is taken from FIG. 2 of U.S. Patent
4,108,708 but is simplified and omits parts and employs different reference
numerals, the turret has a number of pairs of chucks 530 and 531 which clamp
a container batween them. As the turret continues to rotate the upper chuck
530 is caused to spin by a wheel 532 and shaft 533, the wheel 532 being spun
by contact with a pad 534 which has a circular arc centered on the axis of the
turret. The leading end of the label contacts the container which is spinning and
which is also moving about tha axis of the turret and vacuum is released so that
the label is free to adhere to and move with the container.

To prevent the stretched label from relaxing when it is released by the
vacuum drum, adhesive on the label and/or the container acts to hold it on the
container in stretched condition. The label is therefore applied to the container in
stretched condition. The portion of the label overlying the shoulder 513 will, of
course, relax and will conform to the shape of the shoulder and will fit it snugly.
Likewise the labsl will ralax and fit onto the curved bottom portion 514 of the

container.



cont ai ner nounting surface (or chuck) 14. The notors 17 are nounted on to
the bottomof the turret plate 13 through means well known in the art. The
rotary shaft 16 extends fromnotor 17 through a shaft opening in the turret
plate 13. A sensor 18 is connected at the base of the rotary shaft 16

t hrough a sensing coupling 19) for nonitoring the speed, angul ar 05|t|on
gand di ?ectlo §f95/g?§ts%t Pon gf rotary shaft 16, and thereby af%é‘?ﬁs'

| ocated thereon. In the preferred enbodi nent, the sensor 18 is a rot ary
optical encoder. Magnetic flux pick-up type-§§.nsors may al so be used but
may not be as precise as optical devices. Al so, sone types of notors have
an integral position erRedeléng now WFIGG/ Y1) a38beled container is there shown. The label
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I d nent out a co ete
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the precision to V\#mlbh ndade(Sgemh indicate gha stmtcramujofauhgldbdrbemsertuherlhbﬁaiseedoe
sensed. An el eC”'&ﬂJthS'vQéLSﬁr: Mﬂﬂﬁﬁ%w&ﬁhﬁ%%nﬁ&uﬁw%g@w&&% Q4. top of

urret plate 13 about ve s is statlon ermts
- tC gﬁt ;[ nuous g| ectrical Referring now to FIG. 13, a different kind of container 540 is shown,

such having the shape of the familiar Coke bottle. This bottle has a lower body
portion 541, an upper inwardly tapering portion 542 and a midportion 543 which
is convex. A label 522 is shown applied to this midportion. In U.S. Patent No.
5,403,416 a heat shrinkable label is applied by adhesive to the zone of maximum '
diamater of this midportion with its upper and lower parts as yet unattached to
the container. These upper and lower portions ars then heat shrunk onto the
midportion 543.

In accordance with the present invention, the label, shown at 522, is
stretched and applied and it conforms to the entire surface of the midportion 543
by relaxing from its stretched condition.

Referring to FIG. 14, another type of labeled article 550 (a Christmas tree

. ornament) is shown which has a convex midportion 551 to which a stretched
segment 552 of decorative material has been applied by the apparatus and
method described above. The segment 552 fits snugly over the entire convex
midportion 551,

Referring now to FIG. 185, a roll 560 of label stock is shown, such roll
being driven by a feed-roll motor (not shown) to feed label material 520 in the
direction indicated by the arrow. The label material is partially wrapped around a
roller 561 which rotates at a peripheral speed s2 greater than the peripheral '

speed s1 of the roll 560. Vacuum may be applied to the surface of the roller

561 to prevent slippage of the label material. As a resuit, the label material is

stretched between the roll 560 and the roll 561. The roll 560 may be driven to
impart to the label material leaving it a constant speed as the roll diminishes in
diameter.

The peripheral spsed differential {s2-s1) may be controlled by coupling a
sensor to the feed-roll motor to sense its speed and a separate sensor coupled to

a roller drive motor driving roller 561 to sense its speed and inputting both



si gnal propagation between lines running fromthe conputer 20 to rotating
stations 24 and vice versa. Methods and apparatus for providing the
el.ectrical signal propagating station 23 are generally known in the art.
The sensor 1 8 provides the conputer 20 with precise contai ner 15 angul ar

position infowtesasssat any given instant of time. The | ocatpl@Rsefghspngul ar
orientation are identified with respect to a fixed point of shaft angul ar

orientation which is precalibrated in the position sensor 18, as discussed
above. G ven exact container position inform&7ton, the conputer 20 may send

out appropriate 5| nal he nmotor 17 to nove the chuck 14 through a
desired noti on. g'é“ﬁ&f’% 19 2 CREPUIPE SAEIRS thegempytes can HeRCARMA 11pronise
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are maintain constant torque and a relatively constant amount of labsl stretch. This
latter method may be advantageous over differential speed control alone if lots o;‘
the labaling material or even material within the same lot stretches
inconsistently.

' The moving parts of the machine described abova, such as the labsl feed,
the cutter, the vacuum drum , the glue applicator, the turret, chucks and of the
rofl 560 in FIG. 15 may be operated by means of individual motors which are
computer controlied, as for example in U.S. Patent 5,380,381 or in Bright and

. Otruba U.S. Patent Application Serial No. 08/122,857 filed September 16, 1993.
Among other advantages of applying elastic, stretch labels are the _
following: Elastic labels reduce breakage and fragmentation of containers. If a
plastic contaiﬁer is filled with a carbonated beverags and is then sealed it will
expand due to the prassure of the carbonation and when it is emptiad it will
contract. In such a case the elastic label will expand and contract accordingly.
An elastic label may be warmed before it is applied, thus allowing it to be
stretched more easily. )
The drawings and verbal description above have been with respect to
articles, each having a body portion of a maximum diameter with one or more
portions adjacent thersto and having a lesser diameter. For example, as in the
case of containers having cylindrical body portions and at one end an inwardly
tapering shoulder, or as in FIG. 14 having spherical bodies. The invention is also
applicable to articles such as, for example, a cylindrical bottie or other container
having on its cylindrical surface projecting portions to serve as decoration and

which stand out from the cylindrical surface. The elastic segments, for example,



known in the art and are taught in standard reference texts such as

I ncrenental Modtor Control - Volunme | - DC Motors and Control Systens edited
by Benjamin C. Kuo and Jacob Tal, published by the SRL Publi shing Co. WO
96/ 40559 PCT/ US96/ 09392

-17- Referring, to F 5, there is shown an illustration of nent s
whi ch form pa 0%9(40% e conputer control system The comoneﬁ%ﬁﬁgﬁgﬂg
identified by the sane reference nunerals as appear in FIG 1. O
particular interest are turret notor 25, turpmgt sensor 31, a plurality of
chuck motors 17, chuck sensors 18, vacuum drum notors 210, and vacuum drum
sensors 211. For eaGhspapémistrétzhable’labdl hibtédetrmay e apiiatowet suthaprajectirgnd
signal conpri sing A . i ded ARGy
position [err]. Fo oéfa?l’ggg E%ﬁ%g?ﬁ'%%;ﬂﬁrg%é?él 1@‘%&%@5%&%%@?&%2& a'se}r'l‘ggr
signal conprising &aweadesasativarpmeieaiiony 8yadbe mpthpd of thedpyengonetsansearedtngul ar
position [err]. TheeRoTmadRs, s \WrafBataloail the @0atametinGtrBtchyd pasitioso’fdasi ved
dependi ng on the characteristics of the Gg.articul ar Vi cas. hF ﬁlor;r‘nB{lded
and neasured angul éN“’U%PB’c’P"t‘i"@E"ePHEF REREORBE AeFRIHRN: 85(’5158@%3 Whphrn
direction. Referri ngtd thelsuffourding ayhiridripdlishifack. har dwar e di agram of the
conputer, interfaces, a Liyent is
i itigtors B SRR ERANS: Shot By Blef Hefitle S Hold”

illustrated. Not all aspec ¢ eneral structure
of which is well and usaful method have been provided for applying segments of sheat material,

e.g. labels, to container and other articles.

E im for Applying Tactilel nsible Indici ntainer

FIGS. 16-18 show articles having tactilely recognizable indicia therson to
assist visually impaired persons to ascertain information about the respective .
articles. FiG. 16 shows a cardboard box 30, such as a cereal box, with indicia '
32 adhesivaly secured to box 30. Indicia 32 has individual bumps or ridges 36.
Ridges 36 are preferable arranged in a conventional braille lettering format.
Alternatively, an icon or trademark could be formed on the label as a raised or
embossed area which would bs perceptible by the visually impaired. A glue spit
gun, as will be described later and not shown in FIG 16, may be used to spit
individual gun droplets into the braille lettering format 32. Alternatively, during

~ manufacture of box 30, indicia 32 could be embossed or stamped into box 30.
Also, it is possible that indicia 32 could be applied to box 30 by way of a label. .

FIG. 17 shows a bottle 40 and cap 42 with a label 44 adhesively secured
thereto. Label 44 has an indicia pattern 46 thereon, again inciuding an
arrangement of ridges 50. Alternatively, as seen in FIG. 18, a label 52 can be
applied to the top or side of a beverage can 54. Label 52 contains tactilely
ascertainable information, such as in the form of ridges 56 arranged in a braille
configuration.

FIG. 19 illustrates a discrets label 60 which is illustrated as rectangular in
shape, although other shapes may also be utilized. Label 60 has a leading end
portion €2, a trailing and portion 64 and an intermediate portion 66 extending
therebetween. ideally, labsl 60 has printed matter 68 such as words,
photographic .raproductions or sketches thereon. Ridges 70 are located on
intermediate portion 66. Label 60 is ideally made of a flexible plastic such a
polypropylene film or polystyrene film but also may be made of paper or paper



known in the art, are illustrated. Information in the formof electrical
signals is input to input interface 101 of conputer 20. The interface 101
is conprised of signal conditioning hardware and its operation is under the
control of the software process control algorithmand the conputer _
operating systwamve4bssy i nterface nay conprise anal og-to-di gi trdTusessasxi ON
circuitry when the sensors 18 and 31 produce analog signals and a digital
conmputer is used. Signals fromother sensors indicating the condition of

ot her conponents of the |abeling apparatus n®9-al so be received at the
interface. For exanple, the status of other conponents of the |abeling
apparatus may be plUingtes {tds prRterph thatthr-abel sraterial e timenougbfe radily The
upper chuck (not slpfdoge Biscdrhdblridgebe vacuum drum status including velocity

and angul ar orientationg..a | abel. s |y status b rovi ded, for
exanpl e. In the interfabt '%gfcl?ﬁ%at'f:ﬁlﬁpu{%"éis nfgftse%r_%%ﬁeé‘?f’f)f?%”g?? RPN ess
noi se, processed t @Oiusedts fnplyslobele 82 vprte oan Banontimodsitahelistomd dr matgrid) 90

val i dated agai nst py SeRHYNE 66 SRRRALE ill@t‘éli)‘:s%p%:&téﬂeﬁyj dValid'ah, iAt:ehég.i.d? the
proper range and not clearly erroneous. The_ input interface 101 may be a
paral | el interface TATEIUSH 15@«)@?'&4‘"%?‘%‘54’ 102 306 & vehes! 104 fss8d 3@ eep stock

substantial | y si nulgbaasous bive rolleri 106 Ryatee _da\lmﬁﬁféail\ﬂ/e ofihsagarg‘?@@rdte&t&g 8hdinst
signals are accept a process quent i : 0 of in acin
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unit 110 periodically cuts continuous stock 90 into labels 82 of predetermined
length. A first rotatable vacuum drum 108 applies a vacuum to and holds stock

90 until stock 90 is cut into individual labels 82. Another approach to the cut
off step is to first shear the label which is then transferred to the second vacuum,
drum 112, .

Second rotatable vacuum drum 112 holds individual iabels 82 using a
vacuum. Examples of a vacuum drum releasably holding a label thereto can be
found in U.S. Pat. No. 4,242,167, which has been incorporated by raference into
this application. Tha vacuum on the leading edge portion of labels 82 is released
when labels move adjacent to vacuum drum 112 thereby providing for the
transfer of the label 82 from vacuum drum 108 to vacuum drum 112. As
vacuum drum 112 rotates, a glue whee! 114 applies glue on the backside of
labels 82, ideally on the leading and trailing edges of labels 82. Vacuum drum
112 holds labels 82 until individual labels 82 are pressed against containers 86.'
Containers 86 move relative to vacuum drum 112 by a star wheel 116 which
receives containers 86 from a conveyor belt 120. The glue on tha backside of
labels 82 secure labels 82 to containers 86. The labeled containers 86 are then
transported by conveyor 120 to a glue spit gun 122.

Glue spit gun 122 includes a discharge head 124, conduits 126 and a !
glue supply 130. FIG. 21 shows dischargs head 124 in greater detail. Eight
individual nozzies 132 are arranged on each of a pair of side by side blocks 134
and 135. Nozzles 132 ars supplied with glue from conduits 126. Glue droplets
136 ara appropriately sprayed on the outside of labels 82 to form a pair of braille
digits or numbers as containers 86 pass by glue spit gun 122. The glue droplets
136 quickly dry on labels 82 to produce tactilely discernable indicia. The giua is
preferably a hot meit, a solid thermoplastic material which quickly melts upon
heating and then sets to a firm bond on cooling. An example of a glue spit gun
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-1 8- After the interface 101 has received the sensor inputs and perforned
initial processing, the interface provides |abeling machi ne status
information to the conputer 20 usable by subsequent processing stages. Wen
computer 20 is a digital conputer, the status information j Iy
prgelded in Wﬂ@”ﬁﬁ?ﬁlof a plurality of status words, encoéggngg&%ﬁ ary
bits. Anal og conputer control may al so be used in which case the status
informati on may be a plurality of voltage Iﬁyels on different control
lines. The status information is read by a Tonputational processor block
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be applied, a description the container's notion to achieve t esired
| abel i ng, and ot ht$6 pelg a‘PRE?Q!‘r‘S’h'F'éI“&FéEF 1 pregefampingd pattes) plsprpigations 160

which are arranged in a predetermined braille lettering pattern. As rollers 152

and 154 rotate, they emboss in stock 80 a braille pattern of ridges corresponding *
to projections 160. Ideally, roller 152 is a hardened back-up roller. However, it
should be appreciated that it may be necessary to utilize a soft back-up roller or

a corresponding female die to maintain character integrity.

A cutter assembly 164, located adjacent roller 152, cuts appropriately
sized labsls 166 from stock 80. Roller 1562 is a vacuum drum which applies a
vacuum to hold stock 90 thereagainst while label 166 is cut. Each individual
label 166 carries the embossed braille pattern thereon. The cutter assembly 164

- and die insert 156 are in registry with one another as die rollers 152 and 154 are
rotated so that the braille pattern and any printed matter on labels 166 are
appropriately located relative to the leading and trailing edge portions on labels
166.

Labels 166, after they are cut, are passed onto a large vacuum drum 170
and are pressed against a glue whese! 172. Glus whee! 172 applies glus to the
leading and trailing edges of labels 16 without damaging the embossed braille
pattern in the labels 166. Labsls 166 are then transported to mate against
containers 174 carried by a star wheel 176. The glue on labels 166 affix to
containers 174 and the vacuum applied by vacuum drum 170 to labels 166
adjacent star wheel 176 is removed allowing labels 166 to éttach to containers
174. Containers 174 are carried to and from star wheel 176 by a conveyor 178.
With labeling apparatus 150, the braille ridges project outwardly from containers
174. Alternatively, it is possible to arrange & roller with dies on the opposite
side of the labels so as to produce indentations on the labels after they are



of ‘the overall apparatus as necessary. The processing algorithmwl |
utilize this information and the specified operation in order to conpute
appropriate control signals to the various notors 17 and 25 and ot her
conponents such as the vacuum drum to achieve the desired operation. The

| ogi ¢ and ari tpgetidssgr ocessor will also validate the conputgeh 6§65
signal paraneters to verify that they are not clearly erroneous based on

the current status of the apparatus, physical capabilities of the
conmponents including notors 17 and 25, and de3i-red operation. Suspect
conditions wll be indicated by error conditions. In general, sonme of the
conput ati ons can beaffixad torthe gontaidersh E1G.c2Rshowsgpliars 1 54 apd 1%4 imRarsregtive a

ni i mum nunber of - oAb 1Al 99 86kl ifboRERA, AT i Ng oper ati on of the
| abel i ng machi ne. The caontrol,k characteristics ality

r rovi ded, by a
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conput ati onal procem%atthird emY6identddl Jalieling apparatus 210. As a label 204 is transported

T e 1S WS vaglf BHENESE el oot ot ol
i n other instances é@ropiatsyupon labeisc20idc Raller 282 hey praipstions: 206 Ineated thereant whithice,
such as separate inggkd GFfde HrBmEHBsdrPdir 268 bAdr toRiaAstering 1Y Wlud b akaIERDE! S
17. Stock 90, preferably with printed matter thereon, is fed around roller 212
which utilizes a8 vacuum to hold stock 80. A cutter apparatus 214 cuts
individual labels 204 from stock 90. As labels 204 are cut, these labels 204 are
held on vacuum drum 200 by vacuum. When labels 204 pass between vacuum
drum 200 and roller 202, tactilely discernible braille indicia in the form of glue
droplets are formed on to labels 204. A giue wheel 216 applies glue onto the
backside of iabels 204. Labels 204 are then carried to and are pressed upon
cans 220 with the vacuum from vacuum drum 200 being removed from labeis
204 at this point with the glue holding the respective labels 204 to containers
220. Again a star wheel 222 and a conveyor 224 are used to transport
containers 220 to and from vacuum drum 200.

A portion of a third embodiment of a labeling apparatus 240 is
schematically depictad in FIG. 27. Again, a vacuum drum 242 is used to hold a
label 24. A glue spit gun 246 spits droplets 248 of glue onto tha backside of
label 244 or the side opposite vacuum drum 242. Vacuum drum 242 and spit '
gun 246 would replace respective vacuum drum 200 and glue whes! 202 of
apparatus 210 of FIG. 26. FiG. 28 is a fragmentary sectional view taken
through the glue spit gun of FIG. 27. _

When label 244 is pressed upon a container 250, droplets 248 of glue
cause ridges 252 to form in label 244 as seen in FIG. 29. By applying the glue
droplets 248 in a braille lettering configuration, label 244 becomes tactilely
readable by a visually impaired person. Also, rather than using separate giue
whael in low production applications, spit gun 246 could be used to apply glue
to the leading and trailing edge portions of labels 244 aloﬁg with applying
droplets 248.

Glue spit gun 246 includes a supply conduit 254 and a drain conduit 256.
A reservoir 260 holds moiten glue therein under pressure. Nozzles 262 spray



The output interface 105 may directly generate the appropriate out put
anal og or digital (pulse) signal based on the information provided by
processor 102 to excite nmotors 17 and 25 to the desired notion. In
particul ar, a conmanded speed, direction, and position will be conputed for
each nmotor 17 4fsko The output interface 105 nmay conprisepgr/Béddfoddobty oOf
digital -to-analog converters to translate the digital control signals into
anal og el ectrical signals suitable for the notors 17 and 25. The out put
interface 105 may al so conprise anplificatioﬁﬁstages In other instances it
may be desirable to interpose an out 106 b en the |nterface

driver e
105 and the notor 4rerigt#4f ot 'ab?h%“gdﬁll‘i"f’lﬂ‘l‘éﬁ' canirollgt 56‘? getrojsthe timine, &y
onl'y when the requpstedin Bmtﬁrspeetsrmgldighesglqma&ophasfran Ispit gen 24® bittadebelsr 244,

current than is possiblg or 3““%‘?‘"2 a&naart ugys tq§ thsgI?Flépc(t{c{"\r?rg%érggﬁ&ut put

interface 105, or where HESE! may more ef 1€
gener at ed ext er nal Systemn27 2csrspawvain B6 30, gvhpmrethpar@gle gasignecrusas|air anghe

out put driver 106 gRyaniorlieditel r&édﬁ{r cor&FouEEw BRe RotQbd é&ﬁroﬂ@dﬁhw#zkﬁ&x
oscill ator which generat es a variab hlenc ul se si 5@ rg‘ﬁper
notor. Generally, P’I‘?&“ﬁilﬂsﬂﬁ?‘“mﬁfe&mg'?‘ﬁﬂé?'é irgcged, aﬂ‘%ﬁ’“gﬂ %ﬁ%\'lsge'l“’@

few anperes and f engzziel hmarewthwdmas;s cbaweumtormmammsespjfal parteon 274 &g uhe | Ng

| arger voltage or &H&.pﬁ kir {egn@.' Sraél: ﬁg@wg& ?hu?%@?wﬁf odr n’?cbéa§ed E'A(rﬁ%i PN In

one enbodi nent of nven notors ar
enpl oyed for notorgluaplagererts. | n this enbodi ment the out put |nterface 105,

or the optional output glsin/eKe ﬂn&@sonpd:rshwom Bib&rRhH Syateén amwohw&dplmb ant
C o 5§ o SHEh R "o 238 7 B o7 29! o Aol v
Fibarization System emits droplets of glue unto the backside of label 244, held
by the vacuum drum 242. :

The Nordson Controlled Fiberization System 272 is the preferred labeling
apparatus in large part because of its exceptional control of glua placement.
Additionally, becausa the reduced temperature of the glue minimizes heat
distortion of the labels during the glue application process without compromising
production speeds.

While in the foregoing specification this invention has been described in
relation to certain preferred embodiments thereof, and many details have been
sat forth for the purpose of illustration, it will be apparent to those skilied in the
art that the invention is susceptible to alteration and that certain other details '
described herafn can vary considerably without departing from the basic
principles of the invention. For example, a giue gun can be used to label
containers such as those depicted in FIGS. 16-18 as they are passed down a
conveyor line. Further, it is envisioned that a concentrated air pattern emitted
from a computer controlled air gun, similar to glue guns 122 and 246, could be |,
used to impart deformations to a label producing a tactilely identifiable indicia
pattern.

The foregoing descriptions of specific embodiments of the present
invention have been presented for purposes of illustration and description. Thay
are not intendad to bs exhaustive or to limit the invention to the precise forms
disclosed, and obviously many modifications and variations are possible in light
of the above teaching. The embodiments were chosen and described in order to
best explain the principles of the invention and its practical application, to



used for notors 17 and 25. In this case, an alternating (non-zero
frequency) current or voltage signal is used to excite or control each
notor 17 and 25. In another enbodi nent of the invention, stepper type
notors are used for notors 17 and 25. The signals used to control the
motors are pu*gg@mﬁgherein each pul se corresponds to a partpetusssiosssr on of
the notor shaft. Variation in notor velocity may be effectuated by

i ncreasi ng or decreasing the pul se frequency. Acceleration characteristics
of the motor may be nodified by WO 96/ 4058Y

PCT/ US96/ 09392 -20- ranpi the pulse.fre n I n..accor.dance with

desired accel er at i BfF éﬁﬁ%ﬁ&?"a&%ﬂﬁgﬂ b %Bﬁf%?te%{hz? @'Bégveg 'O"n%'f‘}o‘fasﬁ%ﬁ%y be
conbi ned in a si ngémbaiherds netht vagbus medifications a® areasitédtegtha pantigelaseset war e
programcontrollin C : [ : | QAL;
appropriately. Upo%"&r%ﬁ%grr{ggt ?‘E‘? "?ﬂg‘e@ %rt g@%fgg%g&gﬁﬁﬁgﬁﬁéé gébﬁgggggﬁst%a to
the control signal Jaimsanpensiedheress gntbihsir payMdlethsors 18 and 31 are received
at the input interface block 101, beginning the process again. The system
is sanpled sufficiently frequently to maintain control of operation. The
required sanpling rate ii's a function of the dynam cs of the system

i ncludi ng the speeds of the turret and chuck notors.



The | abeling apparatus is conpatible with various types of nptors however,
the preferred enbodi nent incorporat es stepping notors. Stepping notors are
particul arly advant ageo | i cati on because the angul ar velocity
and the angul ar positio '@ﬂm to i nput commands. A stepp| ng
notor may be nade to nove frcoma gul ar position to ’ﬁ

angul ar posi t WSH6M40553 si npl e command, such as a sequence of Ses.
velocity may al so be commanded in a simlar manner. St eppi ng notors nay

al so be held at a desired angul ar position bys.i ssuing appropriate commuands,
wi t hout additional notor shaft breaking conponents and without jitter that
may occur in servomMMmEbewback | oop systems without stepper type
notors. The steppe m The
Stepper Mot or cont Tol <A ELTPERVAE N SapIC becfhehl BNaS Mol VRS BT
within the notor tbadmkend reed wotadingepd ypatiashed Bﬂ*‘gﬂ%ﬂ'f‘a§"tﬂe‘§|‘|ﬂ%a‘"?ﬂ§° of
mportant to its OgRhRkiaWhicTBesdtsh ket 6rahmiman elsistaan na ohineloaidoynt
energi zing selected strator coil n.s nce which cause a corresponding
movenent (or al i gnii#At pf iesef H‘é"‘raff{'(ﬁa' "I"ﬁatg%ﬁ?ﬂ‘? "B%d accel eration and
decel eration of a g)epparetdririgithe iségraeiiite insrbake/ thealigtancg betweshahs legdingand
speed, first with slow stﬂerﬁ eng%es and then to higher step rates. \Wen
decel erating a steppi ng ‘he high step rate is gradually reduced For
sone steppi ng not oftd, oIrplyingl said @EG@E%WP'M%FWEF@%\P&"’(‘H%‘E}@ Flie paid
fractional part of a fuidnaro?%kimdnpﬂamgﬁf ad ﬁi@ﬁh}ﬁfanf@b@brm by abBiingt eps
I n 360 degrees, the notor shaft g i es 3 0/ 500= gz degr es/rgéﬁrp.th‘ghe

speed of such a steppi n'@“’r‘ﬁ?fjﬁ‘ﬁ en 819 Eﬁs?ﬂlmﬁnﬁ g% G ;
frequency. segment while still in stretched condition around said article so as to

overlie said zone and said adjacent area or areas and securing the trailing
end of the stretched segment to said leading end or to the article, and

(e) said stretching being sufficient that, when the applied stretching force is
relinquished, the portion or portions of the segment overlying said
adjacent area or areas will upon relaxing adhere closely and tightly to
such area or areas or closely enough that the segment can then be heat

shrunk onto such area or areas.

2. The method of Claim 1, wherein said segment is a label and said article is'-
a container having a body portion including a zone of maximum diameter, said
container having one or more adjacent portions or a portion between the
axtremities of the body portion which are of lesser diameter than the body
portion.

3. A method for labeling articles for identification by visually impaired
persons comprising the steps of:

providing a sheet of material for use as a labal;

previding, on a portion of said sheet of material, a tactilely distinguishable
marking for identifying said article to said visually impaired persons by touch;
and

applying said sheet of material to said article.
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Thi s ranpi ng reduces oscillations and pomnt lal 1oss of synchronismt hat

m ght WD 96/ 40559 \s“‘“i
PCT/ US96/ 09392 -21- resul ‘I“)““ nges in the pul se frequency.
Mot or and notor control teshnel ogy Yaré wel | known in the nechanical arts.

Ref erri ng nowotseudsséss. 7, the control systemis described i RCTEST®9E an
enbodi nent of a two | abeling station turret type | abeling apparatus simlar
tothat illustrated in FIGs 3 and 5. The flow chart diagramof FIG 7
illustrates three primary phases of operati®i. There is an initial

synchroni zati on phase._.durin the contro nmands. t he sever al
notors to operat e'pat 3?' °d\[,\$} ﬁ??'mr#(;rwrﬁéelm +8t8¥t°t§/p(? Hﬂgsa eV o al i gn
their shafts to dsiistinguishableinaskiig aomprisegsdplyingra linidinaterial. wiveh salidifieginani ti al

synchroni zati on si&pe nBE ¢ sary to the operation of the |abeling
apparatus, its i néﬁus%pés}u st anﬁgﬁﬁy elimnates the possibility that a

characteristlc of sone conponent, such as the orientation of a notor shaft,
will. be incorrect and not correctable in the available tinme at a critical

phase of |abelin Suf fi s allocated.to.the in
synchroni zat i on g%ase"éﬂ?a&g 'f"o""?’/‘frr"r’3 %8P POPALRIAT gﬁtlaebg"'&%?ﬁ'ﬁl |“Qg‘tﬂ BRtelar ri ng
conponent nal f uncdistoguisinble mgrk;, baid mpparatas cepprisingoni zati on, all of the

sensors 18, 31, 211 ay, qaéf?aﬁpuesm%agmko%wamrtbqawmsawaraata%ﬁﬁng]@aau Thei r
val ues are then eava:“g%tme‘ agal n
pp .

rotating means for unwinding a roll of labeling material;

a cutter for cutting a segment of said roll of iabeling materiai into a label
for application to said article;

means for applying liquid to & section of said unwound roll of labeling
material in 8 distinguishable pattern;

means for solidifying said liquid in said distinguishable pattern after
application; .

a rotatable vacuum drum for grabbing said label segment at said cutter
and positioning said label segment proximate said article;

computer contro!l means for controlling the speed and orientation of said
vacuum drum, a timing when said means for applying liquid applies said liquid to

" form said tactilely distinguishable mark, said cutter, said rotating means, and

said chuck, to provide precise control of said labeling operation.

6. The apparatus in Claim 4, wherein ;aid liquid.comprises a viscous liquid.

7. 'The apparatus in Claim 4, wherein said liquid comprises an adhesive. |
) 8. The apparatus in Claim 5, whersin said liquid comprises a viscous liquid.

9. The apparatus in Claim 5, wherein said liquid comprises an adhesive.
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sone standard or nom nal paraneters and appropriate conmands, in the form

of nunber and frequency(”m' sent to the stepper notors via an
output interface 105 an ,m i@lﬂ&?ﬂu 6. The output driver 106 nmay
conprise the stepper notdr €ontr afd operate to translate comrands

fromthe conpylbgles0 i nto an equival ent pul se sequence. Afgcglyshdifsdzni ti al
synchroni zation, there are three possible phases in which a contalner 15

nounted to a chuck 14 nay be in. Referring to FIG 3, a container in
position 1 is approaching the front |abelif§-station drum35F. It will be

realized that the container positions are part of a continuous novenent of
the containers artind ThharPrargtrein ClaimeS.Hhpcein A9 ibehapplication siatign inglydeswt or

21 1 nmust enter trotaSabihetfek SatfHoldirigedtidl rytafifig sdid icleangent contact so t hat

t he desired angul ar speed and orientati on can be achieved for al

antici pated post- synchronization initial conditions. It is desirable to

mat ch angul ar velocities in order to mnimze relative slipping, possible

conponent ware, apd | prlne%ﬁﬁﬂﬁxair{\ts, iw?m_e@ﬁxséagfa%la@ of &o&ﬁiﬁ@% %‘\P? o bR

orientation of the chuck I4 with its oriented contai ner ) hvacuum drum
35F so that the |fabese 35 Iabpl comprneg op poyiding @ shaek ofanaterial hevdngoprintesht ai ner

15. For a singl e matelbhbge sidaitéraise ay alisbsl.such as that in WO 96/ 40559
PCT/ US96/ 09392 -22- FIG 2, the orientation of the container nmay not be

i mportant if the container is

12. The apparatus in Claim 5, wherein said computer control means is
coupled to said label application station, said vacuum drum, said rotating means,
said cutter, and said means for applying liquid; and wherein said computer .
control means controls said apparatus for labeling including by processing ‘
information received from sensor means coupled to each of said label application
station, said vacuum drum, said rotating means, said cutter, and said means for
applying liquid, to compute opsrational status of each of said label apptlication
station, said vacuum drum, said rotating means, said cutter, and said means for
applying liquid, and for generating control signals in response to said computed
status to drive said label application station, said vacuum drum, said rotating

_ means, said cutter, and said means for applying liquid to provide precise control

‘ and effect labeling of said articles.

13. A method for labsling an article for identification by a visually impaired
person comprising the steps of: '

providing a piece of material for use as a labal;

applying said piece of material to said article as said label;

forming, on a portion of said label applied to said article, a tactilely
distinguishable marking for identifying said article to said visually impaired
persons by touch.
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rotationally symmetrical. The container at |ocation 2 receives the | abel
36F, and maintains its matching speed until the trailing edge of the | abel
has | eft the vacuumdrum The |abel wap phase may begin at this time. The
W ap phase conprises an acceleration of the chuck notor 17 to a desired
wr appi ng vel Qghbespsionce this velocity has been achieved, agcigisygigaed from
the chuck sensor 18, the wapping velocity is naintained for a fixed nunber
of revolutions, or equivalently, for a fixed period of time. A pressure
source such as a roller 202, or a linear wiping arm or a directed stream
of conpressed air cooperates with the spinning container and unattached
trailing |abel edge to urge it to the co®8i ner surface. Upon contact the
| abel is secured by the previously applied adhesive. The nunber of
revolutions R needed to conplete the high speed wapping is predeterm ned
and part of the control program One conplete rotation is sufficient when
t he pressure device ispgsed: a greater nunber of revolutions may be
necessary to wap the Iaael absent a pressure devi ce when the wapping is
[ . re~processi ng of the container
2w appi ng step has been
conpleted such as when the
gildr 17 may bgp commanded
L52t@noval fropfthe turret.
hen it nust be”prepared for
=sZ1ided this requires a

subsequent to w &f
conpleted. If th
back | abel 36B ha$
to decelerate in

| f the container i
its second | abef /=
coordi nati on 4@




effect substantially slipless |abeling and proper placenment of the | abel.
At tinmes other than the | abel accept phase, the | abel wap phase, and the
chuck notor decel eration phase, the chuck notor velocity and orientation
are not critical and they may generally be conmanded to naintain a nom nal
chuck notor anqular velocity. The relative angular orientation ring this
phase is mn\vpgﬁ’é‘lfssbut needynot be corrected. gThi s vel oci tpfrcéﬁﬁ9%1’é?‘?agce
phase is generally present prior to the | abel acceptance phase and bet ween
the | abel accept phase and the | abel wap phase. The initiation and

conpl etion of the several phases is predeterm ned based on the
characteristics of the container 15 andzh rret apparatus operating
characteristics. The phase nust be initiated WO 96/ 40559

PCT/ US96/ 09392 -23- sufficiently prior to the action to permt the desired
velocity and orientation to be achieved. In an enbodi mrent of the present

i nvention for applying multiple labels to non-cylindrical containers the
required control may be sonewhat nore conpl ex. For exanple with reference
to FIG 4, a sonewhat different control approach may be advant ageously
used. The rectangul ar shape of the containers has two inpacts on the
control system First, spinning the containers to facilitate wappi ng nmay
not be entirely effective because of- the potentially unfavorable air
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currents set up by a spinning nonsymmetrical container. Second, the
rectangul ar contai ner shape defines a different distance fromthe center of
the turret as each container face is presented for |abeling. These two
differences froma cylindrical |abeling apparatus require a nore general
approach to cjs4asse orientation than for a cylindrical copp-@jR§deoHt
which is also applicable to the cylindrical containers. Operation of the
systemis based on controlling the angular orientation of each chuck notor
17 as a function of the relative angular orientation of the turret. In
reference to the labeling operation in FIG 4, a rectangular container is
shown at position 1. This contai ner has bgge orientated by appropriate
commands to its chuck notor 17 so as to present a desired |ocation of the
desired container face A to the vacuum drum 40F for |abeling. Wile the
container at 1 is not spinning in the sense that the cylindrical container
was caused to spin, its angular orientation is controlled, such as by
rocki.ng (partially rotating) the container toward the vacuum drum 40F at
the proper instant to accept the |abel |eading edge 41 F and rocki ng away
fromthe druma nonent later so as to accept the |abel w thout scraping the
vacuum drum 40F. The contai ner may be continuously steered so as to clear
t he vacuum drum 40F. Note that the vacuun1drun1q§¥ not generally be placed
at the m nimum cont ai ner tangent point and fferent vacuum druns may
necessarily be placed at different di fromthe turret, or fromthe
centerline of the transport path, to/facili kgbel ing different
container faces. The ability to contiinuously steer the container also

permts reorientation 37 <,
36b

@“3& —_C@’\JSF
202
—r

Cr )/b@
&y 2@
S & o

5

35F

FIG. 3 '



of the container for a subsequent |abeling operation on a different face.
For exanple, in FIG 4, container 2 is being rotated cl ockwi se so as to
present the appropriate face for |abeling at vacuum drum 40B. WO

96/ 40559 PCT/ US96/ 09392
.24- The steering also permts a pressure device such as spring |oaded
roller 240B t W& 96i4855P| | ustrated at position 4 to be used t oPOT/YEos0PR2
adhesi ve covered | abel onto the surface of the container. The orientation
of the container may be adjusted as the contai ner passes the pressure
application station 240B so that a relatively constant pressure is

mai nt ai ned. Ot her pressure devices such as a |inear wiper arm a brush, or
a stream of directed conpressed air nay #H® pe used to urge the | abel to
contact the surface of the container. Stepper type notors are used for
chuck motors 17 for this inplenentation because the stepper notors can be
easily commanded to change orientation in step increnents. In this

enbodi ment, for each angular orientation of the turret, the chuck notor 17
is commanded to a particular angular orientation. The 360 degree rotation
of the turret may be divided into zones having different precision

requi renents. For each increnment of turret position, or for each zone of
increnents of turret position when appropriate, a desired value of chuck
angul ar orientation and velocity is stored in a nenory storage device.

240F
415 4 2 A\ é 40F
405 /
s ||
\ 41F



Thi s sequence of positions or commands to achi eve these positions is stored
in menory and is retrieved fromnenory and i ssued to the chuck notor 17 at
the appropriate time. Some prediction and correction schenmes for closed
| oop control systens may be utilized to mnimze the conputations when
desirable. My,Bagsesed | npl enenting predictor/corrector Cpntﬁéﬂuﬁ%ﬁﬁﬁgs are
known in the-art. Only one stored sequence of positions is require or al
the chuck notors since they all traverse the same sequence of comrands at
different tinmes. Turret sensor 31 is used to verify turret |ocation at any
time, and corrections may be nmade. Chuck sensors 18 are read to verify that
the commanded orientations are achi eved. sMge control of the vacuumdruns is
substantially the same as for the cylindrical |abeling apparatus of FIGs 3
and 7 relative to the synchroni zati on phase and the | abel accept phase.
Synchroni smis then nmaintained substantially aghtinuously, and the | abel
wrap phase is subsuned into tge cBuck notor stqgring as a function of
turret angular orientation. BsbodPrent for Ap@Eying Stretch Labels to
Contai ners Referrgn G §, ket i s shown at 510 which has a
cylindrical bodyehlfl, a topg [p1l2, OpIMG etk or shoul der 513 and a
curvature 514 at t bottom hf? contlal ngr ~s~I abel ed as deSCFibetue|OML
Referring now to FI 9, whifCh 5] t ake frlonyfhG. 1 of U.S. Patent

o LR TC A o TS nuqu;Labdg‘Etock 520 froma roll _ qf such
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WD 96/ 40559 PCT/ US96/ 09392
-25- and a | abel feed (not shown) passes through a cutter 521 which severs
the | abel stock into individual |abels 522. Before a | abel is severed from
the | abel stock, its leading end is delivered to a vacuum drum 523 and, as
it is transporéed by the drumto a container, it has adhesive applied by a
gl ue applicat¥P?8¥3% o0 its leading end and to its trailing PSRASIA3R0 bhot h
its leading and trailing end as descri bed above, a glue pattern being
appl i ed as described above. The severed | abel with adhesive applied to it
is delivered to a turret 525 which picks up containers 526 froman in feed
star wheel 527. The turret picks up each ntainer inits turn, spins it
and transports it past the vacuum drum 5237 where it contacts the | eading
end of a | abel on the vacuum drum The vacuumis released at this point of
contact so that the label is released and will adhere to and wap around
the container. As described above, the |label is elastic and it is stretched
by reason of the fact that the vacuum drum has a peripheral speed exceeding
that of the label stock as it is fed to the vacuumdrum and the | abel is
prevented from slippin Bby reason of the vacuumsgxerted by the vacuum drum
23 and/or by a clanping i ce as described a or by both such neans.
Referring now to FIG 10)] i st ake 2 of U S. Patent

4,108, 709 but is sinplifiedrnmbpnifts p pl oys different reference
numeral s, the turret has|a nunber *Paijrs ofy chucks 530 and 531 which
clanp a contai ner betweep them As nues to rotate the upper

chuck

l INPUT —— 101 l .
— .| INTERFACE
i AND } I
CONTROL
102 104
i Va s |
| | kevBoarp COMPUTATIONAL STORAGE |
| AND PROCESSOR | DEVICE /
INTERFACE MEMORY l
| 103”7 _CONTROL BUS|
| ; 705 |
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| 105" | INTERFACE INTERFACE |~ INTERFACE | |
! 2 105 3
| - I T
106 | outpur OUTPUT 106
A DRIVER DRVER |
1 2 .
17 17 210
25 ' 2 ' - L
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530 is caused to spin by a wheel 532 and shaft 533, the wheel 532 being
spun by contact with a pad 534 which has a circular are centered on the
axis of the turret. The leading end of the | abel contacts the container
which is spinning and which is al so noving about the axis of t he turret and
vacuumis re Gpks50 that the label is free to adhere to with the
container. To prevent the stretched | abel fromrel axing mhen | s released
by the vacuum drum adhesive on the | abel and/or the container acts to hold
it on the container in stretched condition. The label is therefore applied
to the container in stretched condition. The portion of the |abel overlying

t he shoul der 513 will, of course, relaxyagd Wwll conformto the shape of
the shoulder and will fit it snugly. Likewi se the |label will relax and fit
onto the curved bottom portion 514 of the container WO 96/ 40559
PCT/'US96/ 09392 -26- Referring now to FIG a—t+-abehed container is there
shown. The | abel is applied tightly to th ﬁlcal body of the
container, to the shoulder 513 and to th thontportion 514 of the
container. Referring nowto FIG 12, the Iab@ qﬁtte 521, the vacuum drum
523, the glue applicator 524, and a cont wn di agrammati cal | y.
The doubl e headed arrows indicate the stfeteh +he | abel between the
| abel feed LD SAPLE
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and the vacuum drum and between the vacuum drum and the contai ner.
Referring nowto FIG 13, a different kind of container 540 is shown, such
havi ng the shape of the famliar Coke bottle. This bottle has a | ower body
portion 541, an upper inwardly tapering portion 542 and a m dportion 543
whi ch is convex. A label 522 is shown applied to this mdportion. In U S
Pat ent No. 5, 408s6d8ssa heat shrinkable |abel is applied by @diraspemss®ko the
zone of maxi num di anmeter of this mdportion with its upper and | ower parts
as yet unattached to the container. These upper and |l ower portions are then
heat shrunk onto the m dportion 543. In accordance with the present

i nvention, the label, shown at 522, is st géched and applied and it
conforms to the entire surface of the nid% tion 543 by relaxing fromits
stretched condition. Referring to FIG 14, another type of |abeled article
550 (a Christrmas tree ornanent) is shown which has a convex mi dportion 551
to which a stretched segnent 552 of decorative material has been applied by
t he apparatus and net hod descri bed above. The segnment 552 fits snugly over
the entire convex mdportion 551. Referring nowto FIG 15, a roll 560 of

| abel stock is shown, such roll being driven by a feed-roll notor (not
shown) to feed—LZQefEEEQELLaI 520 in-the dirgctioh—i-hdi-cated—py—t-he—ary oW
The | abel material is partially wapped around a roller 561 which rotates
at a peripheral speed s2 greater thap-the peripheral speegg of the rpl
560. Vacuum may be applied to the the rol | erF gol HagyPeevent
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stretched between the roll 560 and the roll 561. The roll 560 may be driven
to inpart to the |abel material l-eaving it a constant speed as the rol

di m nishes in dianeter. The peripheral speed differential (s2-sl1) may be
controlled by coupling a sensor to the feed-roll nbtor to sense its speed
and a separatWosghses coupled to a roller drive notor dri vipgrnsdbhgsz 561 to
sense its speed and inputting both WO 96/ 40559

PCT/ US96/ 09392 -27- sensed speeds to a conputer so that the conputer can
then maintain a precise speed differential such as by applying appropriate
corrective drive control signals to the notors and thereby maintain the

| abel material stretch between predeterm 84@& val ues. Alternatively, one or
the other notor may be controlled to spin at a fixed rate, or at a variable
rate that results, for exanple, in a constant peripheral feed rate for the
| abel material. And the other nmotor, for exanple the roller drive notor,
driven at a peripheral speed faster than the linear speed of the arriving
web af |abel material. In such instance, the drag exerted by the | abel
material as it is stretched fromthe feed-roll is sensed by a torque sensor
such as are conventionally known coupled to the driving roller 561 and the
speed at which the driving roller notor is drive is adjusted in a feed-back
manner to maintain constant torque and a relatively constant anount of

| abel stretch. This
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| atter nethod may be advant ageous over differential speed control alone if
|l ots of the |abeling naterial or even material wthin the sane | ot
stretches inconsistently. The noving parts of the machi ne descri bed above,
such as the | abel feed, the cutter, the vacuumdrum, the glue applicator,
the turret and of the roll 560 in FIG 15 may be ted by neans
|nd|V|du§&nﬁgﬁ%?s whi ch are conputer controll ed, ;S fo?8§§§WQggzyn uU. S
Patent 5,380,381 or in Bright and Oruba U S. Patent Application Serial No.
08/ 122,857 filed Septenber 16, 1993. Anpbng ot her advantages of applying
el astic, stretch labels are the followi ng: Elastic | abels reduce breakage
and fragnentation of containers. If a ic container is filled with a
carbonat ed beverage and is then sealed 11 Wi ll expand due to the pressure
of the carbonation and when it is enptied it will contract. In such a case
the elastic label wll expand and contract accordingly. An elastic |abel
may be warnmed before it is applied, thus allowing it to be stretched nore
easily. The draw ngs and verbal description above have been with respect to
articles, each having a body portion of a maxi mum di aneter with one or nore
portions adjacent thereto and having a |l esser dianeter. For exanple, as in
the case of containers having cylindrical body portions and at one end an
inwardly tapering shoulder, or as in FIG 14 havi ngo8pheri cal bodi es. The
invention is also appllcable to articles such ag, for ggagmple, a
cylindrical bottle or other container j ¢yl indrical surface
projecting portions to serve as decor g st and out fromthe
cylindrical surface. The elastic seq anpl e,

@/526
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WD 96/ 40559 PCT/ US96/ 09392
-28- transparent stretchable | abel material, may be applied over such
projecting portions and onto the cylindrical body of the bottle. For
exanple, the article may have a decorative projection. By the nmethod of the
invention, a {oARapasent elastic |abel may be wapped aroungd.th&emedat ai ner
in stretched position so as to overlie but not conceal the projecting
decoration. The applied label will shrink onto the surrounding cylindrical
surface. It will therefore be apparent that a new and useful machine and a
new and useful nethod have been provided for applying segnents of sheet
material, e.g. labels, to container and ojfxgg articles. Enbodi nent for
Applying Tactilely Sensible Indicia to Containers FIGS. 16-18 show articles
having tactilely recogni zable indicia thereon to assist visually inpaired
persons to ascertain information about the respective articles. FIG 16
shows a cardboard box 30, such asps®cereal box, with indicia 32 adhesively

secured to box 3® h i ndi vi dual bunps 01534 dges 36. Ri dges 36
are preferable arrangeq i conventional braille Vgttering format.
Al ternatively, an icon TSIV AT

e N nunniﬁﬁﬂ:ﬁﬁﬁ%label as a
rai sed or enbossed area woul d be pe ible by theNisually
inmpaired. A glue spit gun,=s will be d icﬁﬁglaier and not shown in FIG

16, may be used to[spit 622%%222%%;57
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i ndi vidual gun droplets into the braille lettering format 32.

Al ternatively, during manufacture of box 30, indicia 32 could be enbossed
or stanped into box 30. Also, it is possible that indicia 32 could be
applied to box 30 by way of a label. FIG 17 shows a bottle 40 and cap 42
with a | abel 44 adhesively secured thereto. Label 44 has an indicia pattern
46 thereon, ad¥® P64%¥ udi ng an arrangenent of ridges 50. Al PEFNHSFP¥Ry as
seen in FIG 18, a |l abel 52 can be applied to the top or side of a beverage
can 54. Label 52 contains tactilely ascertainable information, such as in
the formof ridges 56 arranged in a braille configuration. FIG 19
illustrates a discrete |abel 60 which is illhptrated as rectangular in
shape, al though ot her shapes may al so be J&%® zed. Label 60 has a | eadi ng
end portion 62, a trailing and portion 64 and an internedi ate portion 66
extendi ng therebetween. ldeally, |abel 60 has printed matter 68 such as

wor ds, photographi c reproductions or sketches thereon. Ridges 70 are

| ocated on internediate portion 66. Label 60 is ideally made of a flexible
pl astic such a pol ypropylene filmor polystyrene filmbut also may be nade
of paper or paper WO 96/ 40559

PCT/ US96/ 09392 -29- lamnates. It is preferred that the | abel material be
thin enough to readily. produce discernable ridges.

FIG. 11 '
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FIG 20 schematically shows a first enbodi nent of a | abeling apparatus 80
used to apply labels 82 on to can 86. Continuous |abel stock or material 90
is stored on a spool 92 which is pivotally supported by an axle 94. A
t ensi oner nechani sm 100, including an arm 102 and a wheel 104, is used to
keep stock 90 ,g4foséd drive roller 106, |ocated downstream ofcToysIenos®2, is
rotated against one of the idler wheels 96 to pull stock 90 downstream from
wheel 92. A cutter unit 1 10 periodically cuts continuous stock 90 into
| abel s 82 of predetermined length. A first rotatable vacuum drum 108
applies a vacuumto and holds stock 90 until stock 90 is cut into
i ndi vi dual | abels 82. Another approach to13Mge cut off step is to first
shear the label which is then transferred to the second vacuum drum 112.
Second rot at abl e vacuum drum 112 hol ds i ndivi dual |abels 82 using a vacuum
Exanpl es of a vacuum drumrel easably holding a | abel thereto can be found
in US Pat. No. 4,242,167, which has been incorporated by reference into
this application. The vacuum on the | eading edge portion of labels 82 is
rel eased when | abel s nove adjacent to vacuum drum 112 thereby providing for
the transfer of the |abel 82 from vacuum drum 108 to vacuum drum 112. As
vacuum drum 112 rotates, a glue wheel 1 14 applies glue on the backsi de of
| abel s 82, ideally on the leading and trailing edges of |abels 82. Vacuum
drum 112 hol ds | abels 82 until individual |abels 82 are pressed agai nst
containers 86. Containers 86 nove relative to vacuumdrum 1l 12 by a star
wheel 116 which receives containers 86 froma conveyor belt 120. The gl ue
on the backside of |abels 82 secure |abels 82 to containers 86. The | abel ed
containers 86 are then

520 .
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transported by conveyor 120 to a glue spit gun 122. due spit gun 122

i ncl udes a di scharge head 124, conduits 126 and a glue supply 130. FIG 21
shows di scharge head 124 in greater detail. Eight individual nozzles 132
are arranged on each of a pair of side by side blocks 134 and 135. Nozzl es
132 are supplied with glue fromconduits 126. due droplets 136 are
appropri at el WOs36(483%8d on t he outside of |abels 82 to formBCTES¥®P2pbraille
digits or nunbers as containers 86 pass by glue spit gun 122. The gl ue
droplets 136 quickly dry on labels 82 to produce tactilely discernable
indicia. The glue is preferably a hot nelt, a solid thernoplastic materi al
whi ch quickly nelts upon heating and th%ggégts to a firmbond on cooling.
An exanple of a glue spit gun WO 96/

PCT/ US96/ 09392 -30- is comercially avag=table fromJ & M Laboratories of
Dawsonvill e, Georgia. Alternatively, a<sEaEgk deposit of ink or any other

qui ck drying liquid medium coul d be usg@Fg pl ace of glue provided that it
dried to a tactilely perceptible markigg. W liquid nediumthat is thick and
has ‘a high viscosity (viscous quuid) y Be used. FIG 22 is a sectiona
view of the glue spit gun taken gener

Nl Ligygy 7-7 of FIG 21. FIG
23 shows a second enbodi nent of a Iy 3pat at us 150. Again stock 90 is
fed froma spool, not shown. Stock/p adled between a pair of

.
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rollers 152 and 154. Roller 154, as shown in FIG 24, includes a male die
insert 156 held thereon which includes a predeterm ned pattern of
projections 160 which are arranged in a predetermined braille lettering
pattern. As rollers 152 and 154 rotate, they enboss in stock 90 a braille
pattern of rigggssdssy responding to projections 1 60. |deal lpgrafs@éhossy 152 is
a hardened back-up roller. However, it should be appreciated that it may be
necessary to utilize a soft back-up roller or a corresponding fenale die to
mai ntai n character integrity. A cutter assenbly 164, |ocated adjacent
roller 152, cuts appropriately sized | abels 166 fromstock 90. Roller 152
is a vacuum drum whi ch applies a vacuum tg/pol d stock 90 thereagai nst while
| abel 166 is cut. Each individual |abel 166 carries the enbossed braille
pattern thereon. The cutter assenbly 164 and die insert 156 are in registry
wi th one another as die rollers 152 and 154 are rotated so that the braille
pattern and any printed matter on | abels 166 are appropriately | ocated
relative to the |l eading and trailing edge portions on | abels 166. Labels
166, after they are cut, are passed onto a |arge vacuum drum 170 and are
pressed agai nst a glue wheel 172. d ue wheel 172 applies glue to the

| eading and trailing edges of |abels 16 w thout damagi ng the enbossed
braille pattern in the | abels 166. Labels 166 are then transported to nate
agai nst containers 174 carried by a star wheel 176. The glue on | abels 166
affix to containers 174 and the vacuum applied by vacuum drum 170 to | abels
166 adj acent star wheel 176 is renpved allowing | abels 166 to attach to
containers 174. Containers 174 are carried to and fromstar wheel 176 by a
conveyor 178. '

oNIC

520

FIG. 15
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Wth | abeling apparatus 150, the braille ridges project outwardly from
containers 174. Alternatively, it is possible to arrange a roller wth dies
on the opposite side of the |labels so as to produce indentations on the

| abel s after they are WO 96/ 40559

PCT/ US96/ 0939%‘,-;‘;‘2-0 ffixed to the containers. FIG 25 shows rollers 152
and 154 in perep&7e enmbossing a | abel 90 passing t her ebePGEUN6B% 26
illustrates a vacuum drum 200 and gl ue mati ng wheel 202 used in a third
enbodi ment of | abeling apparatus 210. As a | abel 204 is transported upon
vacuum drum 200, a gl ue wheel 202 applies a prearranged pattern of glue
dropl ets upon | abels 204. Roller 202 has Pé'ecti ons 206 | ocated thereon
whi ch picks up glue froma reserggir 208 prior to transferring the glue to
| abel s 204. Stock 90, preferably 3with printed matter igereon, s | ed around
roller 212 which utili mto hoJdb stock 90.

cuts individual |aP As | abel s >

| abel s 204 are hel(d m 2003by vacuum 1 N\3bg S50
bet ween vacuum dru /e‘ tactilely d

indicia in the fornm 3 formeqd,_on

wheel 216 applies glue eefzol a

carried to and are presg 20 wth the va
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204 at this point with the glue holding the respective |abels 204 to
containers 220. Again a star wheel 222 and a conveyor 224 are used to
transport containers 220 to and from vacuum drum 200. A portion of a third
enbodi ment of a | abeling apparatus 240 is schematically depicted in FIG
27. Again, a waowemosss um 242 is used to hold a | abel 24. A gramuSHEN3IZUN
246 spits droplets 248 of glue onto the backsi de of |abel 244 or the side
opposi te vacuum drum 242. Vacuum drum 242 and spit gun 246 woul d repl ace
respective vacuum drum 200 and gl ue wheel 202 of apparatus 210 of FIG 26.
FIG 28 is a fragnmentary sectional view taken through the glue spit gun of
FIG 27. Wen |abel 244 is pressed upon al®@Btai ner 250, droplets 248 of
gl ue cause ridges 252 to formiga6l abel 244 seen in Fl G329. By app! yi ng
the glue droplets 248 in a pbfaille lettg o 4configura' of, .| abetg 244
beconmes tactilely read by a vi suatry | "paFZ ed per'. Also, /rat her than

SO
usi ng separate gl ue whee gnappl 13 '-as t gun 246.
coul d* be used to app : radi @ and trailipgredgel portions of
| abel s 244 along with \\ : 8. d uel3pi % qun 206 TTCl udes a
supply conduit 254 & 1. A reservoff=360 hol ds nolten
gl ue therein under S ¢®2 gpray SR A055

PCT/ US96/ 09392 136

152

FIG. 25
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-32- droplets 248 onto | abel 244. A conputer controller 270 controls the
timng and pattern of the sputtering of the glue droplets fromspit gun 246
onto | abels 244. The preferred | abeling apparatus is the Nordson Controller
Fi beri zation System 272 as shown in FIG 30, wherein the nozzle design
causes air ang,sisre of glue to be readily controllable. The Nordson
Control |l ed Fiberization process uses nultiple streans of ai PCHUFSOP¥A to
the glue, as it is delivered by the nozzle, whereby the glue is cooled and
formed into a spiral pattern 274 by the nultiple air streanms. The Nordson
systemthus allows for increased control of glue placenent. Again, the
Nor dson Control | ed Fi berization Systen12;§gwould repl ace the glue wheel 202
and spit gun 246 of FIGs. 26 and 2%, The dson Control |l ed Fi berization
Systememts droplets of glue unto he;ﬁ%g%pi
vaculim drum 242. The Nordson Contr ol be ion System 272 is the
preferred | abeling apparatus in |arg ii heggse of its exceptiona
control of glue placenment. AddidiponglF feg@usg the reduced tenperature of
the glue minimzes heat distortion— A6 21§ the gl ue

on speeds. Wiile in the

application process w thout conprgﬂi
foregoing specification this inve Tribed inrelation to

certain preferred enbodinentiggﬁereo

for the purpose of illustrativom; J
the art that the invention is susceptiblelt
ot her details

? of | abel 244, held by the

gcglf“f

FIG. 30
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| 0 / Uyoy
descri bed _her | derably wi thout departing fro'aé
principl es of !ﬂ kﬂl‘iﬁ/ iﬁor exanpl e, a ue gun can be Ia 65 SEP 9
cont ai ners suc ted in FIGS. - 18 as they are passed down a
conveyor line. Further, it is envisioned th a concentrated air pattern

emtted froma |1ed air gun, simlar to glue guns 122 and
246, could be l}gggﬁﬁgﬁlﬁﬁﬂp Igef ormations to a |l abel producing a tactilely

identifiable indicia.pat tlemmomerfmne@ﬂémgabdmg:ws}%&m%Sm?fa SRRkt Grticle

nmbodi ts of ent invention hav een present ed pur poses of
|el I Sslt Pgtnl gn anﬁggscrleﬁtnfomc'ﬁwgf et Hg’t’e PAY arfugk oy ’I?éd'ﬁﬁﬁa@ﬂ‘?'%éawmto

limt the inverhizbittaty péripherecudecd SHape aAdCSRFRY peRPReralyiHSbY vﬁﬁﬁY
nodi fications and vgr i ati ons are ossible in light of the above teaching

The enbodi ment & WEFE %ﬁ%’%ee?l 2iameter and edrirmers askianent aseag o lesker

princi pl es of tdliuinetﬁwaﬂﬂlrﬁéhnarfdr bdrisiny thetdngalar BQQ{Ibr?E}BiaQBn?:IEI_(?ﬁggg%Z

?gg40't5ﬁ2r eby efBBILOLIIE twreliniate andiaf spidechuick. fos tsesporting Ishideartitle to beent i on

and various entigdeabsg WittBd GATdIOHaN PR Bétﬁ%te'ﬁﬂ@& b@%ai%rﬁtlawda%gpér? mhdlGs:

articular use contenplated. It is intended that the sco nvention
Be desi gned by P é“?,qr'r’gl H’sa%ﬁesuagatqhé?'a'%t%mdtarteqlqrs 'eqludmalaemtser for cutting

an elastic segment of sheet material from a roll of material, and a rotatable
vacuum drum for holding said segment of sheet; a method of applying a stretch
label to the surface of said article comprising:

providing a elastic segment of sheet material having a leading end, and a
trailing end, and having an unstretched length between said leading and trailing
ends which is less than the length of the surface of said article to be covered by
said segment;

stretching the segment to increase the distance between the leading and
trailing ends so that the length of said stretched segment is greater than or equal
to the length of the surface of said article to be covered by said segment, and so
that said stretched segment when allowed to relax back toward said unstretched
length is substantially prevented from returning to said unstretched length by a
peripheral dimension of said article which is greater than said unstretched length;

applying said segment while so stretched to the article to overlie said zone
of maximum diameter and sisid adjacent area or areas, by adhering the leading end
of the stretched segment to the article by applying fast-acting adhesive to said
leading end, wrapping the segment while still in stretched condition around said
article so as to overlie said zone and said adjacent area or areas and securing the
trailing end of the stretched segment to said leading end or to the article by
applying fast-acting adhesive to adhere said trailing end or said region underlying
said trailing end before said stretched segment is allowed to relax to conform to
said article; and

controlling said stretching and said applying of said segment by:

characterizing static and dynamic mechanical attributes of said article
transport means, said means for applying labels, and said elastic label segment

including characterizing geometry attribute describing physical dimensions and
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REPLACENENT APPLI| CATI ON NO. 9705894-5 1. “Ub \j Out/ U 1717
controlled I ﬁlﬁ%im “Wl ng a corrput er; article transphﬁeaﬁﬁgg fB SEP C
i ncluding a I"ame &nd~ a chuck for gﬁl ng an article having an

arbitrary perl pheral surface shape and a strface peri pheral di mensi on whi ch
presents a zong neter, an as, of

t
| esser di amet ef ap&ﬁd’ ﬁ%’gﬁg"FbPa e a Ph‘é?‘aﬁg’lﬁf’ﬁ*’rde’b?fé\'?q M 'b"?tg'?g&? 1

direction, andsaae@:detqilaﬁadr@ daitf EiRickph abRtionsl dieceen Brtabutelfor Eadh of said
transporting said article to he | abeled algng a fixed article tran%gé)gatid

path defined birreeliripts 2ndspid ghushshapaedatiifwte i pagh of Saidgurrghpiats

stretch | abel sch@cksal gboretsical GSsdr@ﬁbH@F RSk articlélihBldihgla Saitd Abdimengioast i C
segnent of sheet material froma roll of material, and a rotatabl e vacuum

drum for hol di AYriButedos syjasriclara @rre@tfereat'ﬁ'eci'masm atppyte; feg said label 3o be
stretch | abel EBpI%dPE%@ﬁlrbgfméﬁqblhe(iﬁé l&et.mrénmeswé]aca%aé wiatdsAd tdel B

conprising: providing a elastic segnent of sheet material having a |eading
end, and a trat9 Ppgrelird. anéanipitsibute describiog tbe cthe @riide motiopaegdet ta aghieve

| eadi ng and tr%‘éohﬂﬂarﬁ%@ﬁ%h&%ph%tnbﬁss than the length of the surface of

said article to be covere y sald segnent; stretching the segment to
i ncrease the di stan¢v@nmqrmenaivmmba@nggaaﬂmtm ailing ends so that 15

the length of said §Eﬁi§ é:p'%dﬁp%@?wrgald Sadd %gttr%argshan or equal to the length

of the surface of sail 8 be covered by said segnent, the distance
bet ween sai d headi ngoamdtmg aomurmg/amedﬁooéomtcéhrmomemm fosaﬂmertsbgtmmﬂport

Stret ohoq seqninpnf and g inginstor B3piPhb srdg EBAE HARRAR ORI MR | sai g
str et ched segrrsnecmvlma abingweaded positibmye mmanmmamaddmtoneaumed | engt h
s SUbSt anti al |y L AUERYEAubh A THE&S HrNEAS S1%aiPbshdinshib $5GE% vacuum drum,
said turret plate, and said chuck;
generating control signals in response to said computed control values; and
applying said control signals to said means for transporting, and to said
means for applying stretch labels so that said label is stretched a predetermined
amount when applied to said article and at the desired location on said article; and
said stretching being sufficient that, when the applied stretching force is
relinquished by relaxation of said material substantially back to said unstretched
length, the portion or portions of the segment overlying said adjacent area or
areas will upon relaxing adhere closely and tightly to such area or areas or closely

enough that the segment can then be heat shrunk onto such area or areas.

2. The method of Claim 1, wherein said elastic segment is a label and
said article is a container having a body portion including a zone of maximum
diameter, said container having one or more adjacent portions or a portion
between the extremities of the body portion which are of lesser diameter than the

body portion zone of maximum diameter.

3. A method for labeling articles having an arbitrary peripheral surface
shape including no-cylindrically shaped articles for identification by visually
impaired persons comprising the steps of:

providing a continuous web of sheet of material on an roll;

Ths Sheet Has Been Replaced
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A &  §

20 - I ength byﬁnﬂm nsion of said article whi ctP Sat&SdsEP vg
than said unstr ”lﬂwmr ﬂﬂiF upon being allowed to rel ax back towar
“sai d unstretched ‘corfdi ti om sai abel adhe ﬁng closely and tightly to such
area or areas and the portlon of said zone&"of maxi num di aneter remains in a

stretched condition n d se n o _stretched t

article to overli eugéﬁ'rgd)'}%ﬁ%gﬁf’nm‘fﬁ%%gf ma{ec’i‘a' %E?@osgﬁanam?udar scfgg"cegﬁt
area or ar eas pf byidatiher ofngatenial foeade egaembl oh saidearsitieet ched segnent to the
article by applying, _adhesive to ding end, w t he segnent
while ottt PR Lo SeRRie et BBl A Sedant poseneh b MayRRONE | o
said zone and mk.dgaﬂnﬂmemtg ZViecousNiqaldeids identifyin 6418 artvdde S bsit aisubl) | Y

securing said.l eadi edge to said article before said segnent is rel eased
fromsaid vacd‘ﬂﬁ?b"r‘ﬂ‘%’[ %{%obys 81 ng the trailing end of the stretched

segnent to said | eaditiry saiélpidetedmined sh@et por@ibh ifne sdiy vl ydng adhesive to
adhere said trailing end or said reg)l on under|ying said trailing end before

sai d stretched segf@RIYNGsa] FhgRt portPn 19 said prgickonform to said article; and

control ling said stsarf @btiRInaRhgIRiny detidsitedBn Rhidshest 5&UBR AttebY¥aidsel ecting
a commanded angul ar ori entation nunerical value, a commanded rotational

direction numgnatessl hagbgan uaw@uad Somadid aa winsahle O anddmaediatelnbefral val ue

for each of sadtgcﬁggﬁ{gpgﬁd%el to dAFHMIBLIrum said turret plate, and said
chuck, and a commanded cutter position nunerical value, which values in

conmbi nation define spatial and tenporal relationships between and anong

said vacuumdrum said t rﬁ&thgh%g%lﬂuﬁ% %94? ksa.dagzgp%ﬂ'd%psyn%s a t4btieh

provide for application o on sal article at sald predeterm ned
| (C);;a_t i on; and digtingaisheble ahdrking lrampeises dpnlyigo egiguidanatenl \REPDA@EWW!@EETS

distinctive pattern on the sheet.

5. In a labeling machine, an apparatus for labeling an article having an
arbitrary peripheral surface shape including non-cylindrically shaped articles with a
tactilely distinguishable mark, said apparatus comprising:

a label application station for applying labels to said article including a
rotatable chuck for holding and rotating said article;

rotating means for unwinding a roll of labeling material;

a cutter for cutting a segment from said roll to form a label segment for
application to said article;

means for applying viscous liquid to a section of said labeling material in a
distinguishable pattern;

means for solidifying said liquid in said distinguishable pattern after
application;

a rotatable generally cylindrical vacuum drum for grabbing said label
segment at said cutter and positioning said label segment proximate said article;

a computer controller for controlling: the speed and angular orientation of
said vacuum drum, a first timing value defining the time when said means for
applying liquid applies said liquid to said section of said label material, a second
timing value defining the time at which said cutter cuts said segment from said
roll, a rotational speed and a rotational direction for performing said unwinding of

said roll of labeling material, and a rotational speed and a rotational direction for
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35 tenporal relati | et ween sai d nunerical values an i~ 1 &

charact eri im‘“\ “ﬂ“ iﬁﬁﬂ‘iﬁ&“ icle and said |abel including: gFEéZ{‘é’fe on]éb SEP

ci rcunf er entimiay «0f said article, g(j'near di mensi on al ong the

| abel direction corresponding to said arti8Pd Lircunferential dinension for
said | abel to be ﬁggli?d, an a location on said article where said | abel

is to be appli P rgatable chuck; transporting said article along said

path; sensing the sga¢do@butericdnirsiRnSPacHroniBing DpeR@iBh W isald rotdtablgichuck,
conput er, a conmmanded angul ar orientation nunerical value, a_ commanded

rotational dir¥t% [YAURG MEANS A1 CHHRL, SR Aedns SomBRRIEDE ViSEQYS g andetaip

nureri cal val UgadiRm EREtPhroviRi fledist 8dritkdl @ $aiBULBBIAG WRachwl d turret plate,
and said chuck, and a commanded cutter position 10 nunerical value, said

nunerical values in conbination defining time and spatial relationships

between said drum gurreirhphalfatusiv Seimad) dyitdibih Said U drhP8sdsn _
application of said |abel on said article at said predeterm ned | ocation;

generating, in3dhEsyeconputer, a control signal corresponding to each of
sai d commanded nunerical values in response to said conputed nunerica
val ues; and 15 applying said control signals to said nmeans for
transporting, and t@. sai dhenmetiod of Clajsp Ry whgrein said sher aberioviding 2 Rheetdi d

abel 1S St et fhtdheR e b AL by WIOTIAPRShEA di ndhdl U] €, and

at said predetermned | ocation on rt and sai d stretching being
suf fici ent thaprintetenattéreonogs sidelfartusetashai labelf orce is relinqui shed by

rel axation of said material substantially back to said unstretched | ength,
the portion or portions of 20 t he segnment overlying said adjacent area
or areas w |l upon Bel axiThe appdvetus iclCiaim| 5, wheteini sgitt compuwtes auitral megangris

e or ar ena bR L8R MSiCBRATERNOR AL SIF BRI o800 SuCh
. 2. , ppatatus Tor 1abellng an

articl e havi ngvasuuar bium asajd eatingweeahs, said cutter, and said means for applying liquid;
and wherein said computer control means controls said apparatus for labeling
including by processing in'formation received from sensor means coupled to each
of said label application station, said vacuum drum, said rotating means, said
cutter, and said means for applying liquid, to compute operational status of each
of said label application station, said vacuum drum, said rotating means, said
cutter, and said means for applying liquid, and for generating control signals in
response to said computed status to drive said label application station, said
vacuum drum, said rotating means, said cutter, and said means for applying liquid
to provide precise control and effect labeling of said articles.

S~

JQ. In a computer controlled labeling apparatus having a computer, a
memory coupled to said computer, and at least one glue spit gun and at least one
air gun controllied by said computer, a method for computer controlied labeling of
an article by depositing a tactilely distinguishable marking on a label for
identification of said article by a visually impaired person comprising the steps of:

storing data in a memory accessible by a computer controller defining a
number and spatial distribution of glue droplets and a spatial and temporal

distribution of concentrated air streams associated with a particular tactilely

distinguishable marking;
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25 surface sha ﬁ‘ n cylindrically shaped arti WS 81 €P19,

tactilely di stl sai d appar orrprl sing: a | abel
application sta sylnglabelsto% d article including a
rot at abl e chuck for hoI di ng and rotating s d article at a commanded chuck

rotat ! onal speed anéljﬁﬁ?\xr}i%%aldoptieactel qan%at]gp%:l t§ I Idog}tnclé as salq lab%l ar[né)l | material

rotating neans for aro |ng nat er a commanded
roll rotational spefdmaydonra mrcommﬂaaiddahred)hbplredttatsamirmhcldl aeadtilen; a

cutter for cutgi ne a_ l abe or

appl 1 cat fon ¢ oSSRk BTGNS saie i e 1 Boey BTRE P 208us

| i quid directl|yytauch nsﬂoamgmh@fsteﬁab& | abel i ng 35 mat er i aI to directly
forma tactilely disti ng shabh attern uBon solé difi cailloniof Ea{‘fd

vi scous |iquid without qu?"t“f" 5" AYSYIRPUMEERS A PGS MUPEL BIMEPINY SEBIYE | i qui d
after appli catdmplets froﬁﬁsmbmdlsbwgmg tmfwss.@nabﬁpl Idifying said liquid in
sai d di stinguishable pattern after | ication; a rotatable generall

cylindrical vacuum drum Fbwhie S8 Fﬂ‘g‘a ty; of Q'Q%ETOP?éﬁﬁf?ntl’a‘éﬁ'"g fon &3jd and

posi tioning saigit habedwHAFIRNbLA! X dTMgut I&st oAE CbRéentratedd &lr Siretih ek Ng
rotatable to a commanded angul ar orientation at a commanded drum speed; 5

a conput er conP’IeSﬂeé'F"”PSrsPEBﬂtaI"SI‘FmHQ’aﬂ RetterpdERm £a9 Wﬂrc%‘ﬁ%‘% avigsR of
sai d vacuum dr gi3aid 9futedBl gRle! drbpleftissid! drédtitenARd satal S {@ﬁ;&b’iau m{eu,dl ng

generating a first signal specifying the time when said means for applying
I'i qui d appl i esP&ag depensigntob ghe pargicylae tacyitehn gisyaguishaklsemarkngeto %ﬁ am\@d to

said label for said article ; and

{ili) controlling the timing and spatial distribution pattern of said
glue sputtering and of said concentrated air stream pattern with said computer by
controlling said giue spit gun and said air gun based on said stored data in said

memory.

10.  The method in Claim [3, wherein said material is stretchable
material and said label is a stretch label.

\1/ 1. The apparatus in Claim 5, wherein said computer controller further
comprises:

a computer;

a motor driven article transport means for transporting the article to be
labeled;

a motor driven rotatable vacuum drum;

a web-feed roller motor;

a cutter drive motor;

a transport means position sensor coupled to said computer;

a web-feed roller position and velocity sensor coupled to said computer;

a vacuum drum drive motor;

a cutter motor velocity and angular pbsition sensor coupled to said
computer;

a memory, coupled to said computer, for pre-storing predetermined

parameters that characterize static and dynamic properties of each of said vacuum
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conmuni cating said said liquid applicati on|RENUSnd ¢
‘second si gnal spec““l“tml‘ﬂm lﬂ“\@“lt whi ch d cutter cuts said segrr?ﬂSEp 97
fromsaid roll and Eonfruni cdti g Said sec@fﬁéignal 10 to said cutter,

for controlling said roll material rotating neans rotational speed and said

roll material gfof ald Qu{i?\a'géd rP{a%bQﬁ'@Jnsd&{ &’%tagﬂné aﬁqueEsﬁ&’Ef‘er%QstséHod

unwi nding of said ro l'abel i ng materia controlling sald chuck
rot ati onal spee@“@lrfd“@al\@lt@hmk rotational direction; said conputer

cont ol 11ng of Sai thab v bedlitlssf bl h ot RO B BBpIStecl 521 ¢

cutter, of said roll materi ot at neans, el ng
per forned subsellenppsitipy ang velociy mmaoanmanq cs'@evt mator ivetocgly @nHangnigr an

arbitrary per iBUeLAleesil| AC5i3hARE o vaid S bithidhon Vafle BPShopgagEnt at a

predet erm ned"desire I on on cl’e and Sai d
tactilely di strésrpguiiwmbkmr, mark is deposited at a predet erm ned desired mar Kk
| ocati on on said | abel

comtror meane 1o ¢ B S preBiEnAl R Bt s ahatsh b Rarpr e gl YR g
Sa:j dr 'OI:I at abl ef ]Eshsuolapusmldiumasuurwebr-uﬁd rsliurdsa’d)battemgndﬁaxﬂtst;ansaodtmemtser

sai d nmeans for an erein said conputer contyol. neans
control s sar aPaBpis SR G =il o hel Bl R ey P Goeporte g haricon
recei ved f romdsmsmrredrmmywum&dtitmne&we afd sarediehﬁ&teketaﬁphleeﬁt i on
station, said vacuum dr said.rotatin er, and sai d neans

for applying Iiqui d',‘eﬁna W%‘ '@pﬂ]’daiqu\ﬂﬁg VE‘P&‘E‘UE" P"%'&EH"'(‘.)Fmé%‘ftl?“l abel
appl i cation stsijnaRnto saeh Gaidanoiem pifor arrivhil 9fsai8 alrkié at aie lagelmmsanoaapdiht

cutter and said ans for applyj liquid, and for gener contr
Cignal & [ roapaRBEYE 8 eelsyol, eBe bt toreoBpg e SEREAeLBBH Y cat i on
st.atton, saiday@@elum drum said rotating neans, said cutter, and sal d neans

f of applying liquid to provide precise control and effect Iabeling of said
articles. 30 4. In a conputer controlled | abeling apparatus

having a conmputer, @ MeMmyeyméhonliedida :ﬁawc&r&ﬁrseuéme isapplied td 8@aéh 80 9l ue
spit gun and at | east one air gun controlled % said conputer, a nethod for

conput er cont 18 BHinEeaRATa Posfonsriofatq atieley é'é‘PﬂlaﬁQeﬂV‘t at einlwpkty of
di stingui shablggts spaced either along the label or around the periphery of said article at the
location where the label is to be applied before the label is applied such that a first
dot of adhesive is applied near the leading end of the label or the location on the
article where the leading end will be attached and other of said plurality of dots
are applied at predetermined distances from the previously applied dot so that as
the label is applied to said article, incremental portions of the label are held firmly
y on said article as each incremental portion of said label is contacted to successive
~7 ones of said adhesive dots as said label segment comes off of the vacuum drum,
and it is prevented from relaxing significantly by said sequential adhesion to said
dots; said predetermined distance between said dots being seiected to provide
adhesion of the portion of said label between the currently applied dot and the

previously applied dot.

13. The method in Claim 3, wherein said stretchable label is a heat
shrinkable label having perforations to release air trapped between the label and

the container during application and heat shrinking.
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mar ki ng on a | abel for identifi jon of said article by a‘PESAMS/ 15SE '97
i npai red person cﬂMMﬁmwr“mgybs of: 3 storing data in a
nmenory. accessi bl e t

5
troller _’f/i ning a nunber and spati al
di stribution of glue ofropl ets and a spatiaf3 and tenporal distribution of

| ORI R B 3k Bl ey

concentrated air strgansas | at. |t
di sti ngui shabl e mar |'ng;thfle §‘§§‘°§’r'§%‘%rf“ng' a ece o or use as a

| abel ; appl yi nattadhimienpioé tite abelnaiding atigd by santtolivig itbé articde sabel ldbaledlin aand
formng, on a porti of said |label_ applied to.saiqd article actilely

i st | ngui shabl Banad RRaeeaRt faaRph ok Bpeetisg My B e i blreeB A 151 1

| mpai red per soperiphygra eudéice sfcsaitlamigiet 4xca Deatien of corfiact of said label with said( 1)

si mul t aneously sputterin redet er mi. ned urality of gl ue dropl. rom
26 oo oot 1oURH it Graater ©af os saeotalspsSd i 4 locationop Paret o Sf el e
droplets are twaweahé vgcdur® @) theedbyepuliRigt saiilRbéICYéEH Gariadrdm #testretdhihgCt i ng
at | east one cgoncentrated air streamin a predeterm ned spatial and
tenmporal patte '?9%5”53?83'9&'@[5‘9& controlled air gun at said sputtered

gl ue droplets, said predeterm ned 10 spatial and tenporal pattern being
dependent on the particular tactilely distinguishable marking to be applied

to said |abel for siPd afPf geghodindfelpim B) wheren the labg) i steetehed Ry retating

spatial di strifHatiROuPAdrLAY Suchithatddld ObelRin® BHINM REd BYatddtial spealidta
concentrated air streampattern with said conmputer by controlling said glue

spit gun and sBerPhgrdl sgifacerakeaid grm sheressaid dabeliggndacts saigi drumethat {5 greater
than the linear speed at which the label is unwound from said roll, and by spinning

— the article so that the tangential speed at the location of contact of said label with
Lo said article is at a speed greater than the tangential speed of a location of contact

of said label with the vacuum drum.

16. The apparatus in Claim 5, wherein:

said rotating means includes a roller for unwinding said material from said
roll,

said apparatus further includes a torque sensor coupled to said roller for
sensing a drag force exerted by the stretched label material as it is unwound from
said roll; and

said roller is driven at a speed controlled by said computer to maintain
substantially constant torque as measured by said torque sensor so that
substantially constant label stretch is maintained even for a label material that has

somewhat non-uniform stretch characteristics.

17. The method of Claim 1, wherein said article presents a zone of

maximum diameter and one or more adjacent areas of lesser diameter.

18. The method of Claim 1, in which said applying step includes
applying an adhesive to said trailing end of said segment, said adhesive being a
fast-acting adhesive which bonds said trailing end to said leading end or directly

to said article before said segment is allowed to relax. Thi
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15.5. A nmeth ‘ t‘k En article havi ng an arbi A I
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providing a conti nuous%iﬁcb' of _sheet 13 material on_an roll; 20
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cony acta setchahisk] k@bgiedwehﬂms@wéa@dd orfihe suﬁa&rcﬁ@mararﬁd)@aorhﬁ@slﬁgngent i al
speed of a | ocat,. f cont act
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the |inear SyeEhingthsfeemgnttpincregsethe rlssta\yﬁ%qmaerr the fpading @nd gw?mgsrpfk sgjhat
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eO 20t % il st PR ik bFb et S iRl o} 88 5ablly,
drum ofthe segment overlying the lesser diameter areas will decrease upon allowing said stretched segment
to relax back toward said unstretched length so that said stretched segment when allowed to relax
back toward said unstretched length is substantially prevented from returning to said unstretched
20 length by a peripheral dimension of said article which is greater than said unstretched length, and
upon being allowed to relax back toward said unstretched condition said label adhering closely and
tightly to such area or areas and the portion of said zone of maximum diameter remains in a stretched
condition;
applying said segment while so stretched to the article to overlie said zone of maximum
25  diameter and said adjacent area or areas, by adhering the leading end of the stretched segment to
the article by applying adhesive to said leading end, wrapping the segment while still in stretched
condition around said article so as to overlie said zone and said adjacent area or areas, said adhesive
substantially securing said leading edge to said article before said segment is released from said
vacuum drum, and securing the trailing end of the stretched segment to said leading end or to the
30 article by applying adhesive to adhere said trailing end or said region underlying said trailing end
before said stretched segment is allowed to relax to conform to said article; and
controlling said stretching and said applying of said segment by:
selecting a commanded angular orientation numerical value, a commanded rotational direction
numerical value, and a commanded rotational speed numerical value for each of said rotatable
35 vacuum drum, said turret plate, and said chuck, and a commanded cutter position numerical value,
which values in combination define spatial and temporal relationships between and among said
vacuum drum, said turret plate, said chuck, and said cutter which provide for application of said
label on said article at said predetermined location; and mathematically characterizing spatial and
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38 6. In a |labeling machine, an'apparatus for | abeling rg M | an
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di sti ngui shalsbmpytatgs mlsmdadmmneraq:qommﬂedmguhrmauaﬁMEn@mﬂmea)commmded
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and pos& I ng sal segien prOXI mat rum

r ot at abl rgtatablervaniensn ARty Shid tursat plats, apd spid ehuck, and meemaand @ﬁ@uﬁesp@etwn a
corput enumenital Vdlhie; baifl AlimErsvar xfaﬂiek irﬂﬁnﬂ:ﬂﬁnm@ﬁﬁ’ne%ﬂ Ypatial BlatiGRhBS beRe i

' ncl. ydin
o ) B LUt P B ARl EhE
l'i qui d apigipresetesmintd|location; t o said section of said | abel material and

generating, in said computer, a control signal corresponding to each of said commanded
numerical values in response to said computed numerical values; and
15 applying said control signals to said means for transporting, and to said means for applying
- stretch labels so that said label is stretched a predetermined amount when applied to said article
and at said predetermined location on said article; and
said stretching being sufficient that, when the applied stretching force is relinquished by
relaxation of said material substantially back to said unstretched length, the portion or portions of

20 the segment overlying said adjacent area or areas will upon relaxing adhere closely and tightly to

such area or areas or closely enough that the segment can then be heat shrunk onto such area or areas.

ﬂ

2. In a labeling machine, an apparatus for labeling an article having an arbitrary peripheral
25 surface shape including non-cylindrically shaped articles with a tactilely distinguishable mark, said
apparatus comprising:

a label application station for applying labels to said article including a rotatable chuck for
holding and rotating said article at a commanded chuck rotational speed and chuck rotational
direction;

30 roll material rotating means for unwinding a roll of labeling material at a commanded roll
rotational speed and in a commanded roll rotational direction;

a cutter for cutting a segment from said roll to form a label segment for application to said
article;

liquid application means for applying viscous liquid directly to a section of said labeling

35 material to directly form a tactilely distinguishable pattern upon solidification of said viscous liquid
without requiring further deformation of said viscous liquid after application;
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segment at a predetermined desired label location on said article and so that said tactilely
distinguishable mark is deposited at a predetermined desired mark location on said label.

-4

3. The apparatus in Claim 2, wherein said computer control means is coupled to said label

20 application station including said rotatable chuck, said vacuum drum, said rotating means, said cutter,
and said means for applying liquid; and wherein said computer control means controls said apparatus

for labeling including by processing information received from sensor means coupled to each of

said label application station, said vacuum drum, said rotating means, said cutter, and said means

for applying liquid, to compute operational status of each of said label application station, said vacuum

25 drum, said rotating means, said cutter, and said means for applying liquid, and for generating control
signals in response to said computed status to drive said label application station, said vacuum drum,

said rotating means, said cutter, and said means for applying liquid to provide precise control and
effect labeling of said articles.

30 4. In a computer controlled labeling apparatus having a computer, a memory coupled to
said computer, and at least one glue spit gun and at least one air gun controlled by said computer,
a method for computer controlled labeling of an article by depositing a tactilely distinguishable
marking on a label for identification of said article by a visually impaired person comprising the
steps of:

35 storing data in 2 memory accessible by a computer controller defining a number and spatial
distribution of glue droplets and a spatial and temporal distribution of concentrated air streams
associated with a particular tactilely distinguishable marking; |

T
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means and a second,si.gn ecif t he 25 tine, h said cutter

cuts said s eé P}QS%? 3&‘?‘%‘% F‘X‘&%gl%mm}gﬂy rﬁf“gg 3l %’é’gﬁ‘?ﬂl@F ding
non—cyhndncally shaped articles for identification by visually impaired persons comprising the steps
of:

providing a continuous web of sheet of material on an roll;
20 unwinding said continuous web of material to expose a particular segment of said sheet of
material for use as a label on said article;
depositing, on said particular sheet segment, a tactilely distinguishable marking comprising
a viscous liquid for identifying said article to said visually impaired persons by touch;
cutting said predetermined sheet portion from said web; and
25 applying said sheet portion to said article;

' said tactile marking being deposited on said sheet portion after said material has been unwound
from said unwindable roll and immediately before attachment of said label to said article; wherein
the label is stretched after attachment of the label leading edge by controlling the article to be labeled
in a manner that causes it to spin at a speed at which a tangential speed at a peripheral surface of

30 said article at a location of contact of said label with said article is greater than the tangential speed
of a location of contact of said label with the vacuum drum, thereby pulling said label from said
drum and stretching the label during said pulling;

wherein the label is stretched by rotating the vacuum drum such that said vacuum drum has
a tangential speed at a peripheral surface of said drum where said label contacts said drum that is

35 greater than the linear speed at which the label is unwound from said roll, and by spinning the article
so that the tangential speed at the location of contact of said label with said article is at a speed greater
than the tangential speed of a location of contact of said label with the vacuum drum.
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to said cutter, for controlling said roll materi al rOtR‘EPEA@;E;ﬁENT SHE:[:T

rotational speed and said roll material rotating neans rotatio direction
for performng said unwinding of said roll ¢ |abeling material, and for
controlling said chuck rotational speed and said chuck rotational
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a not or ddedtigsn article transport means for transporting the article to be

l'abel ed; a nMpiPhatdAAMERIAOIRARIbEUNARUHE  ¢61Y BT 1aBeltindteR4l 2 albRimaiBddohol 2
cutter driyve tor coupled to id cutter, .5 . a transport neans
poSi t i oFPtété‘H@g?PeEQ) G‘HF Bf ?W%‘@gé‘gm?@na’c@mc%?;l er: a web-feed roller
posi ti on andavetterdot outtgrassegmentfiuneshid mlistaifeinco ipelt segmentrfor applieatioretosaiduum
drym dryeydmotor coupled to said vacuumdrum a cutter nmotor velocity and
angul ar "posTtion sensor coupled to said computer controller; a menory,
coupl ed to slineideappination means fos ppRlyingviscows liquid & 3 segtipn efaid lahpling material
par amet @ $distinguishable pattern;

solidifying means for solidifying said liquid in said distinguishable pattern after application;

a rotatable generally cylindrical vacuum drum for grabbing said label segment at said cutter

15 and positioning said label segment proximate said article, said drum being rotatable to a commanded
angular orientation at a commanded drum speed;

a computer controller for controlling the speed and angular orientation of said vacuum drum,
for controlling said liquid application means including generating a first signal specifying the time
when said means for applying liquid applies said liquid to said section of said label material and

20 communicating said first signal to said liquid application means and a second signal specifying the
time at which said cutter cuts said segment from said roll and communicating said second signal
to said cutter, for controlling said roll material rotating means rotational speed and said roll material
rotating means rotational direction for performing said unwinding of said roll of labeling material,
and for controlling said chuck rotational speed and said chuck rotational direction;

25 said computer controlling of said vacuum drum, of said liquid application means, of said
cutter, of said roll material rotating means, and of said chuck being performed substantially
simultaneously so that article having an arbitrary peripheral surface shape is labeled with said label
segment at a desired label location on said article and so that said tactilely distinguishable mark
is deposited at a desired mark location on said label;

30 said rotating means includes a roller for unwinding said material from said roll,

said apparatus further includes a torque sensor coupled to said roller for sensing a drag force
exerted by the stretched label material as it is unwound from said roll; and

said roller is driven at a speed controlled by said computer to maintain substantially constant
torque as measured by said torque sensor so that substantially constant label stretch is maintained

35 even for a label material that has somewhat non-uniform stretch characteristics.

7. The method of Claim 1, wherein said article presents a zone of maximum diameter and
one or more adjacent areas of lesser diameter.
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in a distinguishable pattern;
solidifying means for solidifying said liquid in said distinguishable pattern after application;
arotatable generally cylindrical vacuum drum for grabbing said label segment at said cutter
and positioning said label segment proximate said article, said drum being rotatable to a commanded
20  angular orientation at a commanded drum speed;
a computer controller for controlling the speed and angular orientation of said vacuum drum,
for controlling said liquid application means including generating a first signal specifying the time
when said means for applying liquid applies said liquid to said section of said label material and
communicating said first signal to said liquid application means and a second signal specifying the
25 time at which said cutter cuts said segment from said roll and communicating said second signal
~ to said cutter, for controlling said roll material rotating means rotational speed and said roll material
rotating means rotational direction for performing said unwinding of said roll of labeling material,
and for controlling said chuck rotational speed and said chuck rotational direction;
said computer controlling of said vacuum drum, of said liquid application means, of said
30 cutter, of said roll material rotating means, and of said chuck being performed substantially
simultaneously so that article having an arbitrary peripheral surface shape is labeled with said label
segment at a desired label location on said article and so that said tactilely distinguishable mark

is deposited at a desired mark location on said label; wherein said computer controller further
comprises:
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(T




means including a roller for unwi nding said materi al R mEMENT SHEET
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and orientation value for each said respective motor;
15 means for predicting the relative angular orientations and angular velocities of said vacuum
drum, said web-feed roller, said cutter, and said transport means prior to said article arriving at the
label application point in response to each said determined velocity and orientation value and a
predefined set of rules; and
means for generating and applying velocity and orientation correction signals to each said
20 motor, prior arrival of said article at the label application point, to achieve a predetermined label
stretch for wrapping a stretched label on said article.

10.  Inalabeling machine, an apparatus for labeling an article having an arbitrary peripheral
surface shape including non-cylindrically shaped articles with a tactilely distinguishable mark, said
25 apparatus comprising:
a label application station for applying labels to said article including a rotatable chuck for
holding and rotating said article;
rotating means including a roller for unwinding a roll of labeling material;
a cutter for cutting a segment from said roll to form a label segment for application to said
30 article;
means for applying viscous liquid to a section of said labeling material in a distinguishable
pattern;
means for solidifying said liquid in said distinguishable pattern after application, said rotating
means including a roller for unwinding said material from said roll;
35 a rotatable generally cylindrical vacuum drum for grabbing said label segment at said cutter
and positioning said label segment proximate said article;
a torque sensor coupled to said roller for sensing a drag force exerted by the stretched label
material as it is unwound from said roll; and
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material for use as a label on said article;

directly depositing a viscous liquid on said particular sheet segment as a tactilely

distinguishable marking comprising a plurality of raised dots for identifying said article to said

20 visually impaired persons by touch; said tactilely distinguishable marking being formed on said sheet
segment without additional post-deposition deformation of said deposited viscous liquid;

cutting said predetermined sheet segment portion from said web with said deposited marking;

and
applying said sheet segment portion to said article.
25
12.  The method in Claim 11, wherein said tactilely distinguishable marking being
deposited on said sheet segment portion after said material has been unwound from said unwindable
roll and before attachment of said label to said article so that said sheet segment portion having said
marking is applied to said article without any intermediate storage.
30

13. The method in Claim 12, wherein said label is attached to said article by depositing
adhesive in incremental portions as a plurality of depositions spaced either along the label or around
the periphery of said article at the location where the label is to be applied before the label is applied
such that a first deposition of adhesive is applied near the leading end of said label or the location

35  on the article where the leading end of said label will be attached and other of said plurality of
depositions are applied at predetermined distances from the previously applied deposition so that
as said label is applied to said article, incremental portions of said label being held firmly on said
article as each other incremental portion of said label is contacted to successive ones of said adhesive
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comprising a plurality of raised braille markings including raised dots for
identifying said article to said, visually .inpaired perso uch, .said

: A S. Dy t,
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| abel ednelodipgahised dus favddentifying said anicje tofsaiddsyslly dmpairesgpersamis by touch, said
10 tactilely distinguishable braille marking being formed on said sheet segment without additional post-
deposition deformation of said deposited viscous liquid; cutting said segment with said deposited
marking; and applying said segment to said container as a label.

15.  An article labeled according to the method of any of the preceeding claims.
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(57) Abstract

A computer controlled labeling machine is used to apply
labels to an article such as a beverage container. The apparatus
and methods provide particular advantages for applying stretch
labels and/or labels with tactilely sensible indicia, such as braille
markings, to articles. Stretch labels are of the type fabricated
from an elastic sheet of material and are applied to an article by
stretching the material during application to the container so that
upon allowing the elastic label material to relax after application,
the label will adhere tightly to the walls on the article, even if
the article has a wall of varying diameter. The stretch label may
be adhered even more closely to the walls of the article by heat
shrinking the label to the article. Tactilely sensible labels provide
markings that identify the article to a visually impaired person,
and are fabricated for example by applying a liquid material
that solidifies in a distinctive pattern on the labeling material
applied to the article. The computer control system provides
means for controlling the speed and orientation of the labeling
apparatus, including the vacuum drum, the relative speeds of
the label unwind roll and label pick-up vacuum drum to thereby
control the amount of label stretch, and for timing when the
liquid application station applics the liquid to form the tactilely
distinguishable markings. It also controls timing of the label
cutter, rotation of the container turret, and associated apparafus
fo provide precise control of the labeling operation.




