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(54) Labeling apparatus having porting arrangement and related methods

(57) A labeling apparatus 20 is for applying labels 29
to articles F advanced along an article conveyor 21. The
labeling apparatus may include a frame 22 to be posi-
tioned adjacent the article conveyor, and a labeler 23a,
23b carried by the frame. The labeler may include a hous-
ing 31, a rotary bellows wheel 24 carried by the housing,
and bellows 26a-26h carried by the rotary bellows wheel.
The rotary bellows wheel and adjacent portions of the
housing may define a porting arrangement 42a-42h, 43a-

43h, 44, 45, 55a-55h with axially adjacent fixed and mov-
ing parts for selectively connecting the rotary bellows
wheel to a fluid flow to selectively control internal fluid
pressure for the bellows so that each bellows is movable
between a retracted label pick-up position and an extend-
ed label-applying position and so that a peak negative
internal fluid pressure is applied at the label pick-up po-
sition and a peak positive internal fluid pressure is applied
at the label-applying position.
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Description

Field of the Invention

[0001] The present invention relates to the field of la-
beling devices, and, more particularly, to a labeling ap-
paratus having a rotary bellows wheel and related meth-
ods.

Background of the Invention

[0002] A packinghouse is a facility where goods, such
as fruit and vegetables, are received and processed prior
to distribution to market. In the typical packinghouse, the
goods are first received and then sorted based upon sev-
eral factors, for example, size and quality grade. Once
sorted, the goods are moved through the packinghouse
via conveyor belts to labeler machines, which place la-
bels on the goods.
[0003] During the label application phase of process-
ing, the speed at which the labels are applied, the accu-
racy of the label application, and the space required by
the labeler, i.e. the labeler footprint, may be important.
Speed may be important because the fruit is to be packed
and shipped quickly so that the shelf life in stores will be
as long as possible. Accuracy, i.e. the successful appli-
cation of the proper label to the corresponding fruit, may
be important for allowing the packinghouse to process
produce with a label applied thereto and because pack-
inghouse profitability is adversely affected when a label
that would have permitted a higher selling price is not
applied to fruit otherwise capable of commanding such
higher price.
[0004] Space may be important because of the phys-
ical configuration of a given packinghouse. The fruit can
be transported in a series of lanes, each lane conveying
the fruit on a plurality of cradles connected to a conveyor
belt, each cradle supporting and locating an individual
fruit. The fruit in each lane is sized by conventional meth-
ods and subsequently conveyed past a plurality of labe-
lers arranged in series or banks, each of the labelers in
the series of labelers being loaded with a different label,
i.e. a label imprinted with indicia to identify the size and
variety of the fruit. The physical arrangement of the pack-
inghouse often limits, without major reconstruction of the
building, the number of banks of labelers it is possible to
install.
[0005] U.S. Patent No. 6,427,746 to Anderson et al.,
assigned to the present application’s assignee, discloses
a labeler for labeling fruit and vegetables. The labeler
may include a wheel with a plurality of extendable bellows
affixed thereto for placing the labels, i.e. a bellows wheel.
With this type of labeler, the bellows wheel rotates indi-
vidual bellows past a magazine or cassette, which dis-
penses the labels from a carrier strip. The labels are held
in position on the end of the bellows by application of a
vacuum to the bellows that is pulled through openings in
the end of the bellows. The vacuum also serves to main-

tain the bellows in a retracted position. As the bellows
wheel is rotated, thereby moving a bellows with label dis-
pensed thereon to an application position adjacent a fruit,
positive pressure is applied and the bellows is extended
to contact the fruit and apply the label thereto. Although
the bellows wheel type labeler has desirable advantages
and features, such a labeler may have certain draw-
backs.
[0006] More particularly, in labelers of this type, the
bellows wheel typically comprises an inner housing, and
a rotatable outer housing, the bellows being affixed to
the rotatable outer housing. The interface between the
inner and rotatable outer housings may include a pre-
cisely machined bearing surface that has tighter, more
demanding tolerances and is expensive to manufacture.
Moreover, the housings are typically annealed for dura-
bility, which adds to the cost of manufacture. Another
potential drawback to this bellows wheel labeler is a sub-
stantial maintenance schedule, since the bearing surface
is subject to constant wear.
[0007] Moreover, since the tolerances between the in-
ner housing and the rotatable outer housing are tighter,
the material of these parts are matched in thermal ex-
pansion coefficients to maintain efficient operation when
the labeler’s temperature increases. Accordingly, the bel-
lows wheel may have to be manufactured in materials
having low coefficients of thermal expansion and/or, the
labeler may have cooling features to maintain a normal
operating temperature.
[0008] The typical bellows wheel labeler includes a re-
mote external air supply for creating the vacuum and pos-
itive pressure for respectively retracting and extending
the individual bellows. The remote air supply may be cou-
pled to a plurality of labelers via tubing. The external air
supply may not be desirable in applications for a low
number of labelers or where the labelers are in remote
locations in the packinghouse, since this may increase
packinghouse layout complexity.
[0009] Furthermore, the use of the external air supply
may increase the lead-time for new labeler installations.
Also, the external supply, for example, a blower, may
heat the air supplied to the labelers, which may overtime
stress the components of the bellows wheel and reduce
reliability. Additionally, the bellows wheel labeler may use
a complex design to manage and schedule the applica-
tion of positive pressure and vacuum to the individual
bellows.

Summary of the Invention

[0010] In view of the foregoing background, it is there-
fore an object of the present invention to provide a labe-
ling apparatus that has a more efficient and readily man-
ufactured rotary bellows wheel.
[0011] This and other objects, features, and advantag-
es in accordance with the present invention are provided
by a labeling apparatus according to claim 1. The appa-
ratus may be used for applying labels to articles ad-
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vanced along an article conveyor. The labeling apparatus
may include a frame to be positioned adjacent the article
conveyor, and at least one labeler carried by the frame.
The labeler may include a housing, a rotary bellows wheel
carried by the housing, and a plurality of bellows carried
by the rotary bellows wheel. The rotary bellows wheel
and adjacent portions of the housing may define a porting
arrangement for selectively connecting the rotary bellows
wheel to a fluid flow to selectively control internal fluid
pressure for the plurality of bellows so that each bellows
is movable between a retracted label pick-up position
and an extended label-applying position and so that a
preferably substantially peak negative internal fluid pres-
sure is applied at the label pick-up position and a prefer-
ably substantially peak positive internal fluid pressure is
applied at the label-applying position. Advantageously,
the peak positive internal fluid pressure applied at the
label-applying position may provide for effective label ap-
plications to articles.
[0012] More specifically, the porting arrangement may
exhaust the fluid flow to ambient to generate the peak
negative internal fluid pressure. Moreover, the porting
arrangement may restrict fluid flow to ambient to gener-
ate the peak positive internal fluid pressure.
[0013] Additionally, the rotary bellows wheel may com-
prise a sidewall having a first pattern of openings therein,
and the adjacent portions of the housing may have a
second pattern of openings therein cooperatively defin-
ing the porting arrangement with the first pattern of open-
ings.
[0014] The labeler may further comprise a fluid pump
providing the fluid flow and being within the housing and
connected in fluid communication with the rotary bellows
wheel. For example, the fluid pump may comprise an
electrical motor and an impeller coupled thereto.
[0015] The housing may include interior portions de-
fining at least one pressure delivery chamber extending
between the fluid pump and the rotary bellows wheel.
More particularly, the at least one pressure delivery
chamber may comprise a positive pressure delivery
chamber and a negative fluid pressure delivery chamber.
[0016] In some embodiments, the labeler may further
comprise a label feeder carried by the housing adjacent
the rotary bellows wheel. Also, the labeler may comprise
a plurality thereof arranged in side-by-side relation.
[0017] Another aspect is directed to a method for ap-
plying labels to articles advanced along an article con-
veyor, as defined in claim 9. The method uses at least
one labeler adjacent the article conveyor and comprising
a housing and a rotary bellows wheel carried by the hous-
ing and supporting a plurality of bellows. The method
may comprise using a porting arrangement defined by
the rotary bellows wheel and adjacent portions of the
housing to selectively connect the rotary bellows wheel
to a fluid flow and to selectively control internal fluid pres-
sure for the bellows so that each bellows is movable be-
tween a retracted label pick-up position and an extended
label-applying position and so that a peak negative inter-

nal fluid pressure is applied at the label pick-up position
and a peak positive internal fluid pressure is applied at
the label-applying position.

Brief Description of the Drawings

[0018] FIG. 1 is a perspective view of the labeling ap-
paratus according to the present invention.
[0019] FIG. 2 is a perspective view of a labeler from
FIG. 1 with covering panels removed.
[0020] FIG. 3 is another perspective view of the labeler
from FIG. 1 with covering panels removed.
[0021] FIG. 4 is a perspective view of the housing from
the labeler of FIG. 1.
[0022] FIG. 5 is another perspective view of the hous-
ing from the labeler of FIG. 1.
[0023] FIG. 6 is a front perspective view of the rotary
bellows wheel from the labeler of FIG. 1.
[0024] FIG. 7 is back perspective view of the rotary
bellows wheel from the labeler of FIG. 1.
[0025] FIG. 8 is a schematic diagram of the rotary bel-
lows wheel from the labeler of FIG. 1 in the label pick-up
position.
[0026] FIG. 9 is a schematic diagram of the rotary bel-
lows wheel from the labeler of FIG. 1 in the label- applying
position.

Detailed Description of the Preferred Embodiments

[0027] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which preferred embodiments of the in-
vention are shown. This invention may, however, be em-
bodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this dis-
closure will be thorough and complete, and will fully con-
vey the scope of the invention to those skilled in the art.
Like numbers refer to like elements throughout.
[0028] Referring initially to FIG. 1, a labeling apparatus
20 for applying labels 29 to articles F, for example, the
illustrated fruit, advanced along an article conveyor 21 is
now described. The labeling apparatus 20 illustratively
includes a frame 22 positioned adjacent the article con-
veyor 21. The labeling apparatus 20 also illustratively
includes a plurality of labelers 23a-23b carried by the
frame 22, and arranged in side-by-side relation.
[0029] As will be appreciated by those skilled in the
art, the article conveyor 21 positions the fruit F for appli-
cation of the labels 29, and may comprise, for example,
a plurality of different sized lanes for aiding in categori-
zation of the fruit F. The fruit F are transported in a series
of lanes, each lane conveying the fruit on a plurality of
cradles connected to a conveyor belt, each cradle sup-
porting and locating an individual fruit.
[0030] Each labeler 23a-23b illustratively includes a
label supply 25a-25b comprising a label strip 28 being
separable along a longitudinal centerline, and a plurality
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of labels 29 carried by the label strip. The label strip 28
has a shaped edge, for example, the illustrated sinusoi-
dally shaped edge.
[0031] Referring now additionally to FIGS. 2-3, the la-
beler 23a-23b illustratively includes a housing 31, a rotary
bellows wheel 24 carried by the housing, a plurality of
bellows 26a-26h carried by the rotary bellows wheel, and
a fluid pump 27 within the housing and connected in fluid
communication with the rotary bellows wheel. As will be
appreciated by those skilled in the art, the distal ends of
each of the bellows 26a-26h have openings for applying
a negative fluid pressure therethrough to retain labels 29
on the bellows. Additionally, the label supplies 25a-25b
are illustratively carried by the housing 31. In other em-
bodiments, not shown, the label supplies 25a-25b are
supported by the frame 22.
[0032] As perhaps best seen in FIG. 2, the fluid pump
27 is internal and contained within the housing 31 of the
labeler 23a-23b, thereby providing a smaller footprint for
the labeler since no external blower is used as in typical
labelers. The fluid pump 27 provides a fluid flow for the
bellows 26a-26h so that each bellows is movable be-
tween a retracted label pick-up position and an extended
label-applying position, as described in greater detail be-
low.
[0033] More specifically, the fluid pump 27 may com-
prise an electrical motor 39, for example, a brushless DC
motor, and an impeller 30 (FIG. 3) coupled thereto. The
labeler 23a-23b illustratively includes a bellows wheel
drive motor 36 (FIG. 3) carried by the housing 31, and a
drive coupling, for example, the illustrated drive belt 37,
between the bellows wheel drive motor and the rotary
bellows wheel 24. Other types of drive couplings may
also be used. Additionally, the labeler 23a-23b illustra-
tively includes a label feeder 40 carried by the housing
31 adjacent the rotary bellows wheel 24.
[0034] The labeler 23a-23b illustratively includes a
separation notch member 38 carried by the housing 31
for separating the label strip 28 into separated strip por-
tions as it is advanced thereover. The bellows 26a-26h
are arranged to pick up the labels 29 from the separation
notch member 38 and to place the labels on the fruit F
advanced along the article conveyor 21.
[0035] The labeler 23a-23b illustratively includes a
pay-out motor, for example, the illustrated pay-out step-
per motor 51, (FIG. 3) adjacent the label supplies 25a-
25b to pay out the label strip 28 therefrom. The labeler
23a-23b illustratively includes a pair of take-up motors,
for example, the illustrated take-up stepper motors 52a-
52b, downstream from the separation notch member 38
to take up the separated strip portions. Advantageously,
the labeler 23a-23b may use the pay-out and take-up
stepper motors 51, 52a-52b to control use of label supply
25a-25b. The labeler 23a-23b illustratively includes an
edge detector 53 (FIG. 3) carried by the housing 31 for
sensing at least one of the shaped edge of the label strip
28 and the labels 29, i.e. the edge of the labels.
[0036] Referring now additionally to FIGS. 4-5, the

housing 31 illustratively includes interior portions defining
a pressure delivery chamber 33 extending between the
fluid pump 27 and the rotary bellows wheel 24. The pres-
sure delivery chamber 33 illustratively includes a positive
pressure delivery chamber 34 and a negative fluid pres-
sure delivery chamber 35. Moreover, as perhaps best
seen in FIG. 3, the drive belt 37 extends through the
negative fluid pressure delivery chamber 35.
[0037] The housing 31 illustratively includes a sidewall
47 and a shaft 50 extending outwardly from the sidewall.
As perhaps best seen in FIG. 2, the rotary bellows wheel
24 is carried by the shaft 50. The labeler 23a-23b includes
a tensioning device, for example, a biasing spring, not
shown, between the drive belt 37 (or between a thrust
bearing, not shown, on the shaft 50 or the associated
drive belt pulley 37a) and the housing 31 for tensioning
the bearing surface of the rotary bellows wheel 24 against
the housing, providing a seal between the vacuum and
pressure porting. Helpfully, the tensioning device may
also compensate for the eventual wear of the rotary bel-
lows wheel 24 due to rotation against the stationary hous-
ing 31.
[0038] The labeler 23a-23b illustratively includes a
controller 32 for controlling the fluid pump 27, the bellows
wheel stepper motor 36, the pay-out stepper motor 51,
and the take-up stepper motors 52a-52b. Advantageous-
ly, the controller 32 may permit independent control of
the pay-out stepper motor 51 and the take-up stepper
motors 52a-52b. Moreover, the controller 32 may control
the motors of the labeler 32a based upon the edge de-
tector 53. In some embodiments, the edge detector 53
may comprise an optical edge detector, for example. As
will be appreciated by those skilled in the art, the control-
ler 32 may cooperate with the edge detector 53 to auto-
matically adjust the indexing of the motors for: differing
types of labels 29 and changes in ambient humidity and
temperature. In other embodiments, an operator may set
these parameters.
[0039] Referring now additionally to FIGS. 6-9, the ro-
tary bellows wheel 24 and adjacent portions of the hous-
ing 31 illustratively define a porting arrangement. The
rotary bellows wheel 24 illustratively includes a sidewall
41 having a first pattern of openings 42a-42h, 43a-43h
therein. More particularly and as perhaps best seen in
FIG. 4, the housing 31 illustratively includes an interface
portion 46 for the rotary bellows wheel 24. The interface
portion 46 has a second pattern of openings 44-45 there-
in. The first 42a-42h, 43a-43h and second 44-45 patterns
of openings cooperate to define the porting arrangement.
[0040] The interface portion 46 illustratively includes a
negative pressure (vacuum) port 45 and a positive pres-
sure (exhaust) port 44 respectively fluidly coupled to the
negative fluid pressure delivery chamber 35 and the pos-
itive fluid pressure delivery chamber 34.
[0041] The porting arrangement selectively connects
the rotary bellows wheel 24 to a fluid flow to selectively
control internal fluid pressure for the plurality of bellows
26a-26h so that each bellows is movable between a re-
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tracted label pick-up position (FIG. 8) and an extended
label-applying position (FIG. 9) and so that a peak neg-
ative internal fluid pressure is applied at the label pick-
up position and a peak positive internal fluid pressure is
applied at the label-applying position. Advantageously,
the peak positive internal fluid pressure applied at the
label-applying position may provide for effective label ap-
plication to the fruit F while the peak negative internal
fluid pressure applied at the label pick-up position may
provide for effective retrieval of labels 29 from the label
strip 28.
[0042] As perhaps best seen in FIGS. 7-9, the first pat-
tern of openings 42a-42h, 43a-43h within the sidewall 41
of the rotary bellows wheel 24 illustratively includes six-
teen openings, i.e. illustratively, sixteen equal sectors of
the circle-shaped rotary bellows wheel. Each sector of
the rotary bellows wheel 24 illustratively has an arc angle
α (FIGS. 8-9) of 22.5 degrees. The first pattern of open-
ings includes two types of openings, a bellows-opening
42a-42h and an intermediate opening 43a-43h.
[0043] Each of the eight bellows-openings 42a-42h are
arranged directly radially under corresponding bellows
26a-26h, and as perhaps best seen in FIG. 6, these bel-
lows-openings are closed to the ambient on the opposing
sidewall 54, i.e. to restrict airflow and to provide for peak
negative internal fluid pressure. The eight bellows-open-
ings 42a-42h are positioned at 45 degree angles from
each other on the rotary bellows wheel 24.
[0044] Each of the eight intermediate openings 43a-
43h are arranged between adjacent bellows 26a-26h,
and as perhaps best seen in FIG. 6, these intermediate
openings are open to the ambient via openings 55a-55h
on the opposing sidewall 54, i.e. to exhaust airflow from
the chamber 34 after the air has been moved from the
chamber 35 by the impeller 30 of the fluid pump 27; and
therefore to provide for peak negative internal fluid pres-
sure in the chamber 35. The eight intermediate openings
43a-43h are also positioned at 45 degrees angles from
each other on the rotary bellows wheel 24. As perhaps
best seen in FIG. 7, the inner radial portion of the inter-
mediate openings 43a-43h is blocked from exposure to
the negative pressure port 45 of the housing 31. Since
these intermediate openings 43a-43h are open to the
ambient air, the negative pressure port 45 is not coupled
to them during the indexing of the rotary bellows wheel
24.
[0045] Referring now specifically to FIG. 8, when the
rotary bellows wheel 24 is in the illustrated retracted label
pick-up position, the porting arrangement provides for
peak negative pressure, i.e. vacuum, at each of the bel-
lows-openings 42a-42h and the respective bellows 26a-
26h. As will be appreciated by those skilled in the art,
during the label pick-up position, the peak negative in-
ternal pressure and the openings on the distal ends on
each of the bellows 26a-26h cooperate: to efficiently and
readily remove labels 29 from the label strip 28, to retain
the labels on the distal ends of the bellows 26a-26h, and
to maintain the bellows in a retracted position. Helpfully,

since the fluid pump 27 is providing both the negative
internal and positive internal pressure, i.e. the input pro-
vides the negative internal pressure and the output pro-
vides the positive internal pressure, the positive pressure
is exhausted to the ambient through the intermediate
opening 43a while each of the bellows-openings 42a-42h
is exposed to peak negative internal pressure. Since the
bellows-openings 42a-42h are all closed to ambient and
the output of the fluid pump 27 is exhausted to ambient
through the intermediate opening 43a positioned at 6
O’clock, the fluid pump is provided maximum airflow
through the bellows and in particular through the bellows
restricted pickup openings (not shown). Each respective
bellows 26a-26h is therefore subjected to a peak vacu-
um, including the retracted pick-up bellows 26d at 11:15
O’clock, i.e. the label pick-up position.
[0046] Referring now specifically to FIG. 9, the rotary
bellows wheel 24 has been indexed 22.5 degrees in the
clockwise direction and is now in the label-applying po-
sition. When the rotary bellows wheel 24 is in the illus-
trated label-applying position, the porting arrangement
provides for negative pressure, i.e. vacuum, at seven of
the eight bellows-openings 42a-42g and the respective
bellows 26a-26g. Each of these seven bellows 26a-26g,
as illustrated, are not the extended applicator bellows
26h, being located at 6 O’clock, and therefore are kept
in the retracted state by the applied negative internal
pressure. Differently, the porting arrangement provides
for positive internal pressure for the extended applicator
bellows 26h, which is closed to ambient to provide for
effective extension of the bellows to apply the label 29
to the article F. More so, the intermediate openings 43a-
43h are all open to ambient and successively fluidly cou-
pled to the output of the fluid pump 27 via the pressure
delivery chamber 34, thereby providing for efficient op-
eration of the fluid pump 27. Advantageously, the output
airflow of the fluid pump 27 is restricted, thereby providing
peak positive pressure.
[0047] Once the bellows 26a applies the label 29 to
the article, the rotary bellows wheel 24 rotates clockwise
22.5 degrees and enters the label pick-up position, sim-
ilar to the illustrated position in FIG. 8, which retracts the
former extended applicator bellows 26h.
[0048] Advantageously, the porting arrangement per-
mits the rotary bellows wheel 24 to be readily manufac-
tured, for example, using injection molding to provide a
monolithic bellows wheel. Indeed, since the porting ar-
rangement defined by the cooperation of the sidewall 41
of the rotary bellows wheel 24 and the interface portion
46 of the housing 31 is supported by the shaft 50 extend-
ing from the housing, normal operation of the labeler 23a-
23b incurs reduced wear and tear, which is helpfully con-
centrated on the readily replaced shaft 50. Thereby, the
labeler 23a-23b may need less maintenance than the
typical labeler. The rotary bellows wheel thus includes a
movable part 42a-42h, 43a-43h of the porting arrange-
ment which lies axially adjacent to a fixed part 44, 45 of
the porting arrangement for supply of fluid pressure (such
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pressure being positive and/or negative). The fixed part
of the porting arrangement thus may be considered to
comprise a ported sidewall of the housing against which
a co-operating ported sidewall of the bellows wheel is
rotatingly mounted. Although the interface between the
bellows wheel and housing is illustrated as being sub-
stantially planar, any surface of rotation centered on the
axis of rotation of the bellows wheel will be effective. For
example, the interface surface may be part-spherical,
conical or frusto conical, each either extending outwardly
at the center into the bellows wheel, or extending inwardly
at the center to accommodate a complementary outward-
ly extending part of the bellows wheel. Numerous other
surfaces of rotation suitable to form the interface between
the bellows wheel and axially adjacent fixed porting ar-
rangement will be readily apparent.
[0049] Moreover, since the rotary bellows wheel 24
may comprise a single integrally molded piece rather
than the dual-rotatable piece arrangement of typical prior
bellows wheels, the presently described bellows wheel
may be manufactured to less restrictive, less demanding
tolerances, thereby reducing cost of manufacturing. In-
deed, the rotary bellows wheel 24 may be manufactured
independent of the thermal expansion characteristics of
the manufacturing material, unlike the typical bellows
wheel. Moreover, since the effects of thermal expansion
are reduced in the rotary bellows wheel 24, the rotary
bellows wheel may be manufactured from materials hav-
ing low coefficients of friction, thereby reducing the torque
used by the bellows wheel drive motor 36 for indexing
the rotary bellows wheel, which may extend the duty life
of the bellows wheel drive motor. The circulating air from
the fluid pump 30 through the pressure delivery chamber
arrangement 33 may also serve to cool the porting ar-
rangement and the rotary bellows wheel.
[0050] Moreover, since the fluid pump 27 of the labeler
23a-23b is within the housing 31, the labeler may be in-
stalled as a freestanding device. As will be appreciated
by those skilled in the art, the freestanding labeler 23a-
23b may permit differing types of fruit F to be singled out
and routed to remote process lines, thereby enabling
more versatile and efficient processing of fruit, for exam-
ple, fruits and other perishable items.
[0051] Another aspect is directed to a method for ap-
plying labels 29 to fruit F advanced along an article con-
veyor 21 using at least one labeler 23a-23b adjacent the
article conveyor and comprising a housing 31, a rotary
bellows wheel 24 carried by the housing and supporting
a plurality of bellows 26a-26h. The method may include
operating a fluid pump 27 within the housing 31 and con-
nected in fluid communication with the rotary bellows
wheel 24 to provide a fluid flow for the bellows 26a-26h
so that each bellows is movable between a retracted po-
sition (FIG. 8) and an extended label-applying position
(FIG. 9).
[0052] Another aspect is directed to a method for ap-
plying labels 29 to fruit F advanced along an article con-
veyor 21 using at least one labeler 23a-23b adjacent the

article conveyor and comprising a housing 31, a rotary
bellows wheel 24 carried by the housing and supporting
a plurality of bellows 26a-26h. The method may comprise
using a porting arrangement defined by the rotary bellows
wheel 24 and adjacent portions of the housing 31 to se-
lectively connect the rotary bellows wheel to a fluid flow
and to selectively control internal fluid pressure for the
bellows 26a-26h so that each bellows is movable be-
tween a retracted label pick-up position and an extended
label-applying position and so that a preferably substan-
tially peak negative internal fluid pressure is applied at
the label pick-up position and a preferably substantially
peak positive internal fluid pressure is applied at the label-
applying position.
[0053] Another aspect is directed to a method for ap-
plying labels 29 to fruit F advanced along an article con-
veyor 21 using at least one labeler 23a-23b adjacent the
article conveyor and comprising a housing 31 having a
sidewall 47, a shaft 50 extending outwardly from the side-
wall, a rotary bellows wheel 24 carried by the shaft and
supporting a plurality of bellows 26a-26h. The method
may comprise using a porting arrangement defined by
the rotary bellows wheel 24 and adjacent portions of the
housing 31 to selectively connect the rotary bellows
wheel to a fluid flow and to selectively control internal
fluid pressure for the bellows 26a-26h so that each bel-
lows is movable between a retracted label pick-up posi-
tion and an extended label-applying position.
[0054] Another aspect is directed to a method for ap-
plying labels 29 to fruit F advanced along an article con-
veyor 21 using at least one labeler 23a-23b adjacent the
article conveyor. The labeler 23a-23b may comprise a
housing 31 carrying a label supply 25a-25b comprising
a label strip 28 being separable along a longitudinal cen-
terline, and a plurality of labels 29 carried by the label
strip, a rotary bellows wheel 24, a separation notch mem-
ber 38, and a plurality of bellows 26a-26h carried by the
rotary bellows wheel. The method may include using at
least one pay-out stepper motor 51 adjacent the label
supply 25a-25b to pay out the label strip 28 therefrom,
and using the separation notch member 38 for separating
the label strip into separated strip portions as it is ad-
vanced thereover. The method may include using the
bellows 26a-26h to pick up labels 29 from the separation
notch member 38 and to place the labels on the fruit F
advanced along an article conveyor 21, and using at least
one take-up stepper motor 52a-52b downstream from
the separation notch member to take up the separated
strip portions.
[0055] As will be appreciated by those skilled in the
art, the rotary bellows wheel 24 illustratively includes
eight bellows 26a-26h spaced apart at 45 degree angles.
In other embodiments, not shown, the rotary bellows
wheel 24 may have other bellows 26a-26h configura-
tions, i.e. differing numbers of bellows and differing spac-
ing.
[0056] Other features relating to labelers are disclosed
in co-pending applications "Labeling Apparatus With
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Housing Having Fluid Pump And Related Methods", At-
torney Docket No. 56101 (US patent application No.
12/190,421); "Labeling Apparatus With Sidewall Shaft
And Related Methods", Attorney Docket No. 56103; and
"Labeling Apparatus With Pay-Out And Take-Up Motors
And Related Methods", Attorney Docket No. 56105, all
incorporated herein by reference in their entirety.
[0057] Many modifications and other embodiments of
the invention will come to the mind of one skilled in the
art having the benefit of the teachings presented in the
foregoing descriptions and the associated drawings.
Therefore, it is understood that the invention is not to be
limited to the specific embodiments disclosed, and that
modifications and embodiments are intended to be in-
cluded within the scope of the appended claims.

Claims

1. A labeler (20) for applying labels (29) to articles (F)
and comprising:

a housing (31);
a rotary bellows wheel (24) carried by said hous-
ing; and
a plurality of bellows (26a-26h) carried by said
rotary bellows wheel;
said rotary bellows wheel and adjacent portions
of said housing defining a porting arrangement
(42a-42h, 43a-43h, 44, 45, 55a-55h) for selec-
tively connecting said rotary bellows wheel to a
fluid flow to selectively control internal fluid pres-
sure for said plurality of bellows so that each
bellows is movable between a retracted label
pick-up position and an extended label-applying
position and so that a negative internal fluid
pressure is applied at the label pick-up position
and a positive internal fluid pressure is applied
at the label-applying position.

2. The labeler (20) according to Claim 1 in which the
rotary bellows wheel (24) includes a movable part
(42a-42h, 43a-43h) of the porting arrangement
which lies axially adjacent to a fixed part (44, 45) of
the porting arrangement for supply of fluid pressure.

3. The labeler (20) according to Claim 1 or 2 wherein
the porting arrangement (55a-55h) exhausts the fluid
flow to ambient to generate the negative internal fluid
pressure.

4. The labeler (20) according to Claim 1, 2 or 3 wherein
the porting arrangement (55a-55h) restricts fluid flow
to ambient to generate the positive internal fluid pres-
sure.

5. The labeler (20) according to any preceding Claim
wherein said rotary bellows wheel (24) comprises a

sidewall (47) having a first pattern of openings (44,
45) therein; and wherein the adjacent portions of said
housing have a second pattern of openings (42a-
42h, 43a-43h) therein cooperatively defining the
porting arrangement with the first pattern of open-
ings.

6. The labeler (20) according to any preceding Claim
further comprising a fluid pump (27) providing the
fluid flow and being within said housing (31) and con-
nected in fluid communication with said rotary bel-
lows wheel (24).

7. The labeler (20) according to Claim 6 wherein said
fluid pump (27) comprises an electrical motor (39)
and an impeller (30) coupled thereto.

8. The labeler (20) according to any preceding claim in
which the negative pressure comprises substantially
a peak negative pressure and/or in which the positive
pressure comprises substantially a peak positive
pressure.

9. A method for applying labels (29) to articles (F) ad-
vanced along an article conveyor (21) using at least
one labeler (20) adjacent the article conveyor and
comprising a housing (31), a rotary bellows wheel
(24) carried by the housing and supporting a plurality
of bellows (26a-26h), the method comprising:

using a porting arrangement (42a-42h, 43a-43h,
44, 45, 55a-55h) defined by the rotary bellows
wheel and adjacent portions of the housing to
selectively connect the rotary bellows wheel to
a fluid flow and to selectively control internal fluid
pressure for the plurality of bellows so that each
bellows is movable between a retracted label
pick-up position and an extended label-applying
position and so that a negative internal fluid
pressure is applied at the label pick-up position
and a positive internal fluid pressure is applied
at the label-applying position.

10. The method according to Claim 9 in which the rotary
bellows wheel (24) includes a movable part (42a-
42h, 43a-43h) of the porting arrangement which lies
axially adjacent to a fixed part (44, 45) of the porting
arrangement for supply of fluid pressure.

11. The method according to Claim 9 or 10 further com-
prising using the porting arrangement (55a-55h) to
exhaust the fluid flow to ambient for generating the
negative internal fluid pressure.

12. The method according to Claim 9, 10 or 11 further
comprising using the porting arrangement (55a-55h)
to restrict fluid flow to ambient for generating the pos-
itive internal fluid pressure.
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13. The method according to any of Claims 9-12 wherein
the rotary bellows wheel (24) comprises a sidewall
(47) having a first pattern of openings (44, 45) there-
in; and wherein the adjacent portions of the housing
have a second pattern of openings (42a-42h, 43a-
43h) therein cooperatively defining the porting ar-
rangement with the first pattern of openings.

14. The method according to any of Claims 9-13 wherein
the labeler (20) further comprises a fluid pump (27)
providing the fluid flow and being within the housing
(31) and connected in fluid communication with the
rotary bellows wheel (24).

15. The method according to Claim 14 wherein the fluid
pump comprises an electrical motor (39) and an im-
peller (30) coupled thereto.

13 14 



EP 2 154 076 A1

9



EP 2 154 076 A1

10



EP 2 154 076 A1

11



EP 2 154 076 A1

12



EP 2 154 076 A1

13



EP 2 154 076 A1

14



EP 2 154 076 A1

15



EP 2 154 076 A1

16



EP 2 154 076 A1

17



EP 2 154 076 A1

18



EP 2 154 076 A1

19



EP 2 154 076 A1

20

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 6427746 B, Anderson  [0005] • US 12190421 B [0056]


	bibliography
	description
	claims
	drawings
	search report

