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Background of the Invention

Field of the Invention

The invention relates generally to apparatuses and methods for
labeling products, and more particularly, to apparatuses and methods for
applying flexible, tubular labels to containers,

Reference to Related Patents and Applications.

4,944,825 issued to Eric Gifford et al. on July 31, 1990 entitled
"Labeling Apparatus" (Here the Filled Bottle patent). ,

5,232,541 issued to Eric Gifford on August 3, 1993 entitled
"Apparatus for Registering Bottles" (Here the New Filled Bottle patent).

4,620,888 issued to William Easter et al. on November 4, 1986
entitled "Labeling Apparatus" (Here the ASA 90 patent).

4,565,592 issued to Rich Wehrmann et al. on January 21, 1986
entitled "Automated Manufactunng Monitoring" (Here the Label
Positioning patent). '

4,412,876 issued to Bernard Lerner et al. on November 1, 1983
entitled "Labeling Apparatus" (Here the ASA 60 patent).

- Serial No. 08/129,657 filed by Dana Liebhart on September 30,
1993 entitled "Method and Apparatus for Rounding Objects” now patent __
(Here the DeDenter)
These S patents and the application are each hereby incorporated

—__ issued

in their entireties by reference.
Background Information

- Tubular, flexible, labels have become popular for labeling plastic
vessels such as "two-liter" bottles. Labeling filled bottles presents special
problems for labeling machines due to the added mass of the fluid and
the effect of the fluid mass moving within the bottle. -An apparatus and
method for labeling filled bottles which is disclosed in the Filled Bottle
Labeler patent has enjoyed considerable success. However, this ap-
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| abel i'ng products, and nmore particularly, to apparatusesFareg—et FerasT 0T

applying flexible, tubular labels to containers; |REHES 8HERT HHS BEEN
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et al.- on July 31, 1990 entitied 'Labeling Apparatus (Here the FilTlTed
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5 bottles. Therefore, a need has arisen for a filled bottle labeler which can

be manufactured at low cost, which accepts variations in the shapes of
bottles to be labeléd, and which reduces jams and down time.
The present assignee has developed..an improved machine for

labeling filled bottles, which is disclosed in the New Filled Bottle patent.
10 This machine halts the bottle to be registered for labeling and the

downstream labeled bottle. While this machine has been successful, it

brings downstream bottles to a complete stop, which is undesirable in

high speed bottling operations.

Summary of the Invention

15 A new labeling apparatus is provided which is insensitive to bottle
shape variations and is highly reliable. The labeling apparatus of the
present invention includes a label applying assembly and a product
advancing assembly. The product advancing assembly includes an advan-
cing conveyor for advancing an unlabeled product from a product presen-

20 ting position to a label !applying position. A slowing conveyor is located a
predetermined distance downstream from the label applying position for

. slowing the motion of a labeled product downstream of the unlabeled
product. The unlabeled product abuts and is registered with respect to
the label applying position by abutting against a slowed downstream

25 labeled product. The slowing conveyor operates (o carry the labeled
products downstream to isolate the product to be labeled.

In the preferred-and illustrated embodiment, the labeling ap-
paratus further includés an entrance gate for preventing products in the
presenting station from approaching the labeling position until the

30 appropriate time.
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4 412,876 issued to Bernard Lerner et al. on Novenber. 1, =
Label i ng Apparatus" (Here the ASA 60 patent). : S iTalIS BREED 8ALAHEHE
Vi ed by Dana Liebhart on Septenber 30, 19933entitled "Method RFRLAdygEar at ug -
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| abel i ng machi nes due e added mass of” the fluid and effect of the
fluid mass noving preseuting pesition with. anadvappingaeonyeyntand driven toward a

5 labeling station. The driven product pushes a predecessor product out of

the labeling station and into a slowing conveyor. The driven product is
then registered by abutting against a slowed downstream product. The -
slowed downstream product is conveyed further downstream. As a label

is applied to the registered product.

10 Brief Description of the Drawings
Figure 1 is a schematic plan view showing a labeling apparatus in
accordance with the present invention; -
Figure 2 is the view of Figure 1 at a later time in the labeling
cycle; ' |
15 Figure 3 is the view of Figure 1 at a still later time in the labeling
cycle; _
Figure 4 is a schematic view of the timing apparatus of the
labeling apparatus; |
Figure S is a front elevational view of the labeling apparatus with
20 portions cut away;
Figure 6 is a schematic elevational view as seen approximately
from a plane indicated by the line 6-6 in Figure 1.
Figure 7 is a schematic side elevational view as seen
approximately from a plane indicated by the line 7-7 in Figure 1.
25 : Figurc 8 is a timing diagram showing the positions of various parts

with respect to the position of the main drive shaft.

Description of the Preferred Embodiment’ _
Referring to Figures 1-5, a labeling apparatus 10 is shown for
applying sleeve labels 20 to individual bottles 30. With reference to
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net hod for | abeling filled bottles which is disclosed in#he_Elled Botfle

Label er, patent has enjoyed consi derabl e success. Hovvever,; TRISSSHHET HAS BEEN -

REPLACEMENT SHEET 4 z:s,wa LACED
2 5 NOY 1995 2 T T C—
~~~~~~ Date: .. ....Figure.l, the apparatus includes an mput conveyor 40, a presentmg

station 50, an entrance gate 60, a slide plate 70, an advancing conveyor
80, a work station 90, a slowing conveyor 100, and an exit support 110.
The labeling apparatus 10 isolates and re'gx'siers individual ‘bottles 0ina

5 stream of bottles. The bottles 30 are is_oléted and registered at the work
station 90 where a labeling applying tool 220 applies a label 20 to each
bottle 30. . '

The stream of bottles is brought to the presenting station 50 by
the input conveyor 40, The preferred input conveyor 40 is a continuously

10 - running roller chain conveyor of the type disclosed in Figures 10 and 11
of the Filled Bottle. The bottles 30 on the input conveyor 40 are con-
tinuously urged in the downstream direction toward the presenting station
50. If a bottle occupies the presenting statior S0, as illustrated in Figure
1, each bottle 30 on the input conveyor 40 is obstructed from moving

15 forward by its neighboring downstream bottle. The bottles 30 on the
input conveyor 40 may remain stationary while the input conveyor 40
continues. to move beneath them by virtue of free-wheeling rollers 120.
With this arrangement, bottles are continuously urged toward the presen-
ting station 50 and a bottle 30 will only be pushed into the presenting

20 stdtion S0 when it is unoccupied.

Underlying the presenting station 50 is the slide plate 70, which is
simply a smooth flat plate. Bottles 30 leaving the input conveyor 40 are
pushed onto the slide plate 70 until the Iead bottle abuts a stop 130, The
slide plate 70 extends in the downstream direction from the presenting

25 station 50 to the exit conveyor 110 as illustrated in Figures 1-3.

The advancing conveyor 80 is proximate the presenting station S0
and includes a pusher 140, a barrier arm 150, and a slider arm 160. The
pusher 140 engages individual bottles 30 to ﬁush them along the slide
plate 70 toward the work station 90 and then returns.. The movement of

30 _ the pusher 140 is repeated in continuous 'cycl'ic fashion. : The barrier arm
150 blocks the downstream bottle on the input conveyor 60 from entering
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variations in bottle shapes and will occasionally jama
~Fhuid- filled bottles create greater problensswhen danages
operation because the contents spill over the machinery an

Therefore, a need hgse présémting tatién 50 ingill tlOpidtRr 1140 Has fullyhretbirnednasbe
manuf actured at | ow cost, which accepts variations'in the sha,pe? of ’gﬁttles :
e pREd |

to be | abel ed, and WhistratedcimuEigurg 3nd hersdidan armti6Rslides on a pagqe t

anich 15 o scl osed PeEehdr) BT RuRB b RavBaad Rl iaqitbeaRig kbfon,,
bottle to be regi st ¢ pdshepicamafotlioweg nrseakivd THOVSTonRested ab cieeslidevtarnel 60

Wil e this machi ne has been successful, it brings do,vvngt re%m b'oté les.to a
conpl et& stop, whi cfor drivingdhe slider arm,160 in a predetermined synchronized motion.

Preferably, the pusher cam follower mechanism 180 is driven by a pusher
cam 190 connected to a main drive shaft 200 as illustrated in Figure 4. '
" The entrance gate 60 is located adjacent the pusher 140 to block

or unblock the path of the bottles. The entrance gate 60 is preferably

10 opened and closed by the operation of a pneumatic cylinder 210 con-
nected thereto as illustrated in Figure 4, The entrance gate 60 is timed
to open as the pusher 140 begins driving a bottle 30 towards the work
station 90. The bottle entrance gate 60 serves to restrain the bottle 30 in
the presenting station 50, which is under constant force by the neigh-

15 boring upstream bottle on the input conveyor 40. The bottle 30 at the
presenting station 50 tends to be jostled in the downstream direction by
incoming bottles on the input conveyor 40 if not restrained by the
entrance gate 60. :

Downstream of the presenting station 50 is the work station 90.

20 The work station 90 includes a labeling tool 220 for continuously and
cyclically applying sleeve labels 20 to individual bottles 30.  The labeling
tool 220 is essentially the same as that disclosed in the Filled Bottle
patent which has been incorporated by reference. Further details of the
labeling tool are disclosed in the ASA 60, Label Positioning and ASA 90

25 patents. An opposed pair of label appliers 230 are reciprocatable ver-
tically on a carriage 240 (Fig. 6). During a portion of their cycle, the
label appliers 230 are clear of the bottle 30 in the work station 90 so
bottles may be moved into and out of the work station 90 without inter-
ference. The label appliers 230 are synchronized to move in a predeter-

30 mined relationship to the pusher 140, and the entrance gate 60. Prefer-
ably, the label appliers 230 are driven by a labeling cam follower mecha-
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variations and is highly reliable. The |abelin§ apparatus|fof thgemrasant

hi gh s‘peed bottling operations. = Summrry of the Inventiop A _new

| abel i ng apparatus is provided which is insensitive to boatfmsw HAS BEEN
i nvention includes a | abel applying assenblé and a produc
assenbly. The productism@S8mdiehisHasum dyivem by udiabeling sam260 connected o dhor
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of & Label e P o O med h the siider plate 180 aush that the bottom of each boltle

5 30 being labeled substantially covers the ports 270. Vacuum is com-

municated with the ports 270 to hold the bottles 30 in position. This
feature prevents bottles 30 from rocking while allowing a limited amount -
of lateral sliding even if fluid within the bottles is splashing around thus
assuming proper bottle registration at the labeling station.

10 The slowing conveyor 100 is located downstream from the labeling
station and above the bottle exit support 110. The disclosed slowing con-
veyor 100 comprises two opposed conveybr belts 282 and 284, which are
positibned on opposite sides of the bottle path to form a conveyor nip. A
pair of pulleys 286, 288 are shown supporting the upstream ends of the

15 belts 282, 284. The axes of the pulleys are normal to the plane of the
exit support 110. The belts 282, 284 are adjustably positioned a predeter-
mined distance apart for a given bottle size such that the bottles will be
gripped with an appropriate amount of friction. The belts 282, 284
extend at least as high as the center of gravity location of the bottles in

20 the'stream. The belts 282,284 are driven by a motor (not shown) to
operate at a speed which is relatively slowé;' than the speed of the pusher
cohveyor 140. Bottles which just received labels are driven from the
work station to the slowing conveyor 100 by a subsequent bottle to bhe
labeled. The just labeled bottles are engaged on opposite sides by the

25 belts 282,284 and are slowed but not stopped as they move downsfream.
The slowing conveyor 100 is located at a predetermined distance down-
stream from the work station 90 for a given bottle size.

Figure 6 shows schematically a device for adjusting the distance
between the pulleys 286, 288 so that the cbnveyqr 100 may accommodate

30 bottles of different diameters. The adjusting device includes a pair of
pulley supports 285, 287 and a threaded shaft 289. The shaft 289
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turn buckle. Each pulley support 285, 287 has a threaded opening for
receiving the shaft 289. Rotation of the head 291 causes the pulleys 286,
288 either to move closer together or further apart depending on the
direction of rotation. Other pulleys (not shown) on the conveyor 100 are
similarly adjusted. Slots 293, Figure 7, may be formed in the support
plate 110 to allow for the movement of the pulley supports 285, 287.
Figure 7 shows schematically a device for adjusting the distance
between the work station 90 and the pulleys 286, 288. The device
includes a pair of bolts 295, 297 which are threaded to the pulley sup-
ports 285, 287. Rotation of the bolts 295, 297 causes the pulleys 286, 288
to move further from or closer to the work station 90 depending on the
direction of rotation. A pair of slots 299, 301 permit lateral movement of
the bolts. Numerous other mechanisms for adjusting the positions of the

pulleys are readily available to one of ordinary mechanical skill.

As an alternate to the disclosed two belt system, a: fixed flat

vertical element and an opposed conveyor as taught and claimed .in the

DeDenter Application may be employed as the slowing conveyor. This

alternate slowing conveyor serves the multiple functions of1) arresting

the motion of a just labeled bottle to locate a succeeding bottle in the

work station, 2) transport to a downstream conveyor and 3) at least

partial rerounding of the labeled bottles that may have becone dented

during earlier processing,

A timing apparatus 300 is provided for synchronizing the pusher

conveyor 140, the entrance gate 60, and the labeling tooling 230, As

illustrated in Figure 4, the main drive shaft 200 drives the pusher and

labeling cams 190, 260. ,'The pusher cam 190 is connected to the pusher

cam follower mechanism 180 for operating the advancing conveyor 80.

Recipracating motion from the pusher cam follower mechanism 180 is

transferred to the slider arm 160 in a manner well understood by those
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REPLACEMENT SHEET
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met hod i s al so provi ded for appl yi ng | abel s t 8 products

using 5 conveyor . AUBCRIdRETY HechuugaRkl. The %aeﬁf &rfeh3
pushes a_pr odecessoriSliag CHETTOIGNEE elhadiily 2s00kof WAt oneﬁ‘%ﬁe‘. &*P?@?} B g
conveyor. The dri venthlcaitl;uup and doban regi stered by abutting against a
slowed downstream pr OdUCII'he txmmg apparatus 300 further includes an encoder device 310
S for producing digital signals corresponding to discrete rotational positions
of the main drive shaft 200. For example, an encoder sold under the
name BEI model H25D-CCW-8CG-7406-EM20-S may be used. The

signals from the encoder device 310 are sent to a microprocessor 320

* which is programmed to send operating signals to the entrance-gate valve
10 340, which controls the operation of the entrance gate pneumatic cylinder
210. The valve 340 is operable to connect or disconnect opposite ends of
the pneumatic cylinder 210 with a pressurized air supply 342. Thus, at
the appropriate times in the labeling cycle, as determined by the
rotational position of the main drive shaft 200, the entrance gate 60 is
15 : either opened or closed with air pressure,
 Figure 8 illustrates a timing diagram showing the rotational
position of the main drive shaft 200 on the horizontal axis. The various
positions of the entrance gate 60, pusher 140, and label appliers (tooling)
230 are designated ou the vertical axis. The bottle entrance gate
20 positions are designated as open or closed on the vertical axis of Figure
6. The "closed" position is the position where the path of the bottles is
blocked. The position of the pusher 140 is designated as "bottle feed."
The position labeled "in" is the pusher position away from the presenting
station 50 and toward the work station 90. ~The position of the label
5 appliers 230 is labeled as "tooling." A horizontal broken line labeled
“clears bottle" indicates the point in the cycle at which the label appliers
230 are clear of the bottle 30. During the portion of the tooling cycle
which is above the broken line, the bottle 30 may mm)e in or out of the
work station 90 without interference.
) As shown in Figure 8, the pusher 140 pushés a bottle to be labeled
toward the work station 90 only when the entrance gate 60 is open. The
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sl oned downstream product is conveyed further downstrea

applied to the registered product. Brief Description pfiHiGSHBERWASGSEEN
Figure 1 is a schematic plan view showing a |gbeling apparat URERLACED
accordance with the present invention; : Figure 2 i & rew of Fl gur e

|1: at a later time i ﬁréd&@e&isépﬁebél%)w@t'ﬂ% is driven bugof ehédwosk sﬂaaon|9@vatat rela-
igure 1 at a still”later ti in‘the | abeling cycle,; Iewedbut
schematic view of t tivelyifasitispeethpnd intasheslowieg conveyor 100 where itds sfo
not stopped. The bottle to be labeled, which is moving relatively fast,
then abuts the slowed predecessor bottle and is caused to stop. The
5 relative speeds of the pusher 140 and the slowing conveyor 100 are
adjusted such that the bottle to be labeled is properly registered at the
work station by its impact with the predecessor bottle. The slowing -
conveyor 100 carries the slowed bottle doﬁvnstream thus isolating the
bottle being labeled. Since the bottle being labeled is isolated from the

10 stream, there is ample clearance around it for operation of the label

appliers 230.
Qperation .
To be labeled bottles 30 are advanced to the presenting station 50
using the input conveyor 40. The bottles 30 are then sequentially
15 engaged by fhe pusher 140 and driven toward the work station 90. A
downstream labeled bottle 30, in the work station is pushed out of the
~ work station 90 by the bottle to be labeled being driven by the pusher
140. The labeled bottle is pushed into position to be gripped and slowed
by the slowing conveyor 100 to serve as a registration abutment to locate
20 ..the bottle to be labeled in the work station. The just labeled bottle is
conveyed downstream by the slowing conveyor to isolate the bottle now
registered in the work station 90 as a label 20 is applied to the registered
bottle. The process is then repeated. _
Although the invention has been described in its preferred form
25 with a certain degree of particularity, it is understood that the present
disclosure of the preferred form has been made only by way of example
and that numerous changes in the details of construction and the com-
bination and arrangement of parts may be resorted to without departing
from the spirit and the scope of the invenﬁbn as hereinafter claimed.
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| abel i ng appar at us ure s a front el evat i onal view of the

Lgbel 119 apoar e 'l!f!@ mﬁﬂgmmly T m s e

(D

6-6 in Figure 1. Fi gure is a sche ¢ side el i
seen apprOX| mately froma plane indicate line 7-7 in Figure 1.
Figure 8 is a timng diagromshow ng the Insitions or various |;arst wth

respect to the position of the main drive shaft Description of the
Preferred Enbodi nent 1L In a labeling apparatus having a labeling assembly for ap-

plying sleeve labels to individual products in a stream of products, a

product advancing mechanism comprising:

(@)  an advancing conveyor for advancing an unlabeled product -
5 - from a product presenting position to a label applying position;
and |

(b)  aslowing conveyor located a predetermined distance in a
downstream direction from said label applying position for slowing
the speed of a second and labeled product downstream from said

10 . unlabeled product, thereby registering said unlabeled product with
respect to said label applying position by abutting against a slowed
downstream product, and wherein said slowing conveyor carries
said second product in the downstream direction

2. The labeling apparatus of claim 1 further comprising a slide
plate for supporting products conveyed by said advancing conveyor,
wherein said slide plate comprises a vacuum port for stabilizing products

at said labeling position,

3. The labeling apparatus of claim 1, wherein said slowing
conveyor comprises a pair of opposed belt conveyors which are spaced
apart a predetermined distance to permit each [);(>duct to be engaged on
opposite sides. |

4.  -The labeling apparatus of claitm 1, wherein said slowing
conveyor comprises a vertical stationary element and an opposed con-
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Referring to Figures 1U'IIIEUIJF“HLMHUMpar atus 10 is shdfT fof =5 :
sl eeve labels 20 to in 30 Wth r ef er endp THE SHEET HAS BEEN
REPLACEMENt T SHEET REPLACED | |

Date . 2 5..NOV 19. ure 1, the apparatus i nc] udes an 1.nput,C nveyor
40, a pr esent | ng Jeyar whwgmlermte%ndr CANVEYQF-aTe spacedhapart aPrpd %Fg %

advanci ng CONVeyOlgsance to permit each product to be engaged on opposite sides.

S A conveyor system for a stream of discrete objects for tem-
porarily registering individual ones of said objects, said system

comprising:
a supply conveyor for conveying said stream;

5 a work station located along said flow path where an operation is

performed on each object in said stream;

an entrance gate located upstream of said work station, said

entrance gate comprising a first movable blocking mechanism for

alternately moving into and out of said flow path to block passage
i0 of an object when moved into said flow path and to permit pas-

sage of a object when moved out of said flow path; and

a slowing conveyor located downstieam of said work station, said
slowing conveyor comprising a conveyor nip located a predeter-
mined distance downstream from said work station such that each

5 object is gripped by said slowing conveyor and slowed wherein
each slowed object serves as u registration abutment for

registering a subsequent object in said stream.

6. A conveyor system according to claim § further comprising
a pusher for pushing objects from an entrance gate location towards said
work station.
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~stream of bottles. The' bot t I"es™30% ar®e i sol afzed and regi sff er ed mPUAGEDWOr k
station 90 where a | abeling applying tool 220 applies a a
bottle 30. The %t r eak aonveywrtsystem sccbrdingito claimthwhereds eaidi wiork

station 50 by the input cgopveyor 40.. The preferred inpui. conyeyor 40.i.s a
cont i nuousl y runn?tﬁ@gﬁl é‘l‘qi‘éélesc%ﬁqﬁlugbh‘)@mge‘ﬂ%?qr 1-@11’—‘&&"&%65 Ahsaid gur es
10 and 11 of the 55{34-&% ttle. The bottles 30 on the input conveyor 40 are
con- tinuously urge ‘e downstream direction toward the presenting
station 50. If a bottle occupies the presenti-ng station 50, as illustrated

in Figure 1, each bottle 30.qn the i,nput conveyqr 40,is,obstructed from
nmovi ng g Abottle regist atEon systen¥ for registering individual

e abol ng. appar at dole (AU Y25 20 <ot & %{H,@QH;E;;A;&;@

bottles in a stream of bottles, said system comprising:

an entry conveyor defining a portion of a flow path;

a slide plate adjacent to said entry conveyor for receiving bottles deliv-
S ' ered by said entry conveyor;

a work station located on said slide plate;

a pusher for pushing bottles along said slide plate toward said work

station; a slowing conveyor located downstream from said work station,

whereby such said pusher being operable to drive a bottle from said entry
10 conveyor to said work station;

said slowing conveyor being adapted to slow a bottle exiting the work

station and whereby such driven bottle abuts and is stopped by a slowed

downstream bottle; and, _ o

said slowing couveyor béing located a predetermined distance down-

W

strearn of saic work siation such ti:at each such driven botils is
properly registered at said work station when stopped by one such
slowed bottle. '

9. A boutle registration system according to claim 8 whercein
said slide plate comprises a vacuum port for stabilizing bottles stopped at
said work station. e
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forward by its nei ghboring downstream bottle. The bottles 30_0n the |nput
conveyor 40 may remain stationary while the input conveyor 4 '

nmove beneath them by virtue of fmm% I ‘M

- R
arrangenent, bottles are continuously urge owar € presenf==ting
50 and a bottle 30 will only be pushed into the presenting station 50 whenm —
It Is unoccupi ed. Unde sen S | on slide
plate 70, which is si rrpl“’?u gg {f&é{skﬁﬁ “Eﬁdgﬁfé E‘ Hﬁt@é@ P%‘g@? nlﬁg? I nput

conveyor 40 are pugoedesoifil DstrédnS| Artlth 'tfébﬁv O i #dvide@Sfot QabIpmgitditlaut s

a sltp 130. The, slide plate 70 extens int streamdirection from
the presenting st attf @rpregenting stationi Botilnsmacstmacdaat thel presentingdstation
Sttt on 50) obRF R YBRRp R RAY Yt BRrhReelgate Bihfes D8 QSRS N0

from the presenting station to a work station by an advancing conveyor.
Bottles entering the work station drive the predecessor bottle out of the .
work station to a slowing conveyor. Slowed bottles are abutted by
subsequent relatively faster moving bottles to be labeled. Abutment with

a slowed labeled bottle serves to register each bottle to be labeled at the
labeling station. '
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and includes a pusher 140, a barrier arm 150, and a slider arm 160. The

pusher

70 toward the work station 90 and then returns. The no

140 i s
t he do
| REPL

N
)

&Y ]
ﬁ\lﬂ? T
A

o |l 1 T 1 Gl o g | s (T gl B TH
Pt g % .
x g ipd
¢

).
4 v '/1'
0z 1&/ ’

140 engages individual bottles 30 to push them §

tS"tE‘Eth-h@ y@ 2

repeated in continuous cyclic fashion. .The bar RERLMEED| ockd
ream bottle on the input conveyor 60 fromentering
NT SHEET

—h
i X

— ck \

B
0S|
1-—"‘/

-

(1]%
)
B

/
/
J\
1%a
e |

O

h
A

Al

f

!\\
g i (e

.‘\
rd

ot
-

juiy
|

N

\- LU
2

3
N

is Sheet Has Been Reilaced

HIIlIlI lIII\I I\ll il

(014

3¢t - HMPBZEL



5 ' _ Date:.. 2 5 NOV 1995
11Date. .50 0000 9..5.... the presenting st

160 slldes on a pair of parallel guide bars 170 for gy
conveyQL.S reciprocating notion. A pusher cam fol | owef S
connect to the slider arm 160 for driving the slider arm 160 in a
predet@n ned synchronized notion. Preferably, the pusher cam foll ower
mechanip 180 is driven by a pusher cam 190 connected to a main drive shaft
200 as illustrated in Figure 4. Tie entrance gate 60 is |ocated

adj acent the pusher 140 to bl ock or unbl ock the path of the bottles. The
entrance gate 60 is prefgrably
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opened and closed by the operation of a pneumatic cylinder 210 con- nected
thereto as illustrated in Figure 4. The entrance gate 60 is tined to open
as theé pusher 140 begins driving a bottle 30 towardsgd L"__-n—"—zﬂh—?.

The bottle entrance gate 60 serves to restrain the bu
presentTjg station 50, which is under constant forcejfjby trmﬁmmn@ﬁa bor|
upstre%bottle on the input conveyor 40. The bottle et Hc—pFresent

statio O tends to be jostled in the downstream direction by incom ng
bottl e n the input ggonveyor 40 if not restrained by the entrance gate 60.
Downst ream of the pr&enting station 50 is the work s; ton 90. The work
station 90 inlcludes | abel i ng tool 220 for continuou y and cyclically .

appl yi ng sl eeve | abel § 20 to individual Qgttles 30. ;;7’IabiLLEg,
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tool 220 is essentially the sanme as that disclosed in the Filled Bottle
patent which has been incorporated by rcfcrencc. Furthgt~aCrars—of—tHe=)
| abeling tool are disclosed in the ASA 60, Libel Posi tl oti-ng ‘and ASAIGD
patents. An oppgsed pair of label appliers 230 are reci_procatabrester- |t
tically on a canrt~age 240 (Fig. 6). During ai portion of therr Cyclrc, tht
| abel appliers 230 a clear of the bottle 30 ing he work station 90 so

bottl es may be noved i ™o and out of Nk sy&tion 90 wemikhout inter-
ference. The | abel—gppl i®rs 230 aresSynchroMN z£€d to nove idasa predeter-
' egntrance gamet 60. Prefer-

m ned rel ations 0, t he pushe:
ably, the |abel CapRl 7ers llgg’, a’l gpel i ng camwl | oner mecha-
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connect ed 18%™He main driv i1l ust d gerFes— 4 and
The work station 90 includ abilizer. Vacuum ports 270 are

formed in the slider plate 160 such that the bottom of each bottle 30 being
| abel ed substantially covers the ports 270. Vacuum i s com municated with
the ports 270 to hold the bottles 30 in position. This
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feature prevents bottles 30 fromrocking while allow ng a limted amount of
| ateral sliding even if fluid within the bottl eg Yo dthus
assum.ng PrQp&ky bottl e registration at the | abelj iﬁ‘ngSSI-d?EHTGﬂAS BEE
sl owi ng conveyor 100 is |ocated downstrea~m from t he REBEA\CBQ st at on'?iﬁﬁ’“’
above the bottle exit support 110. The di scl osed STOowW Ny CoR——vE50 100
conpri ses two opposed %éﬁweyor belts 282 and 284, which are p03|t|oned on
opposite sides of the Sxtle path to forma conveyor gba A pair of / ys
h el

286, 288 are shown suppoyting the upstream ends of t ts 282, 284. The
axes of the pulleys are

) ormal to the plane of the exit-gupport 110. The
bel ts 282, 284 areljad| ustjabl'y Jposi ti oned a predeter- qpce apar
for a given bottlejl|size suchltfhat the bottles will bglgripped wijh an

appropri ate anount {lof fri ctl()r". The belts 282, 284
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extend at |east as high e; the center of gravity location of the bottles in
the-s:yeam Tl he bel!s 282,284 are driven by & notor (liot slhovrn) to
operate at %3@ eed which is relatively sl ower -. of the push&hs
conveyor 14 ottles which just received | abgl & 315, t he wor k
station to the sl ow ng conveyor 100 by a subs, ' -I | abel ed.
The just | abel ed bottles are engaged on opposrte

and are sl owed but not stopped as they nove dovvnstream The stow ng
conveyor 100 is locat'ed at a predel érm nced disl;lacC dow I - st reamfrom
the work station 90 for a given bottle size. - Fi gure 6 shows
schematical ly a device for adjusting the distancdh %IWB&E}QI@&LJ eys

288 so that the conveyor. 100 nay accommobdat e bottl ,ﬂmﬁ“”,

di aneters. The adjusting device includes a pair of
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puI I ey supports 285, 287 and a threaded shaft 289. The
: Date includes a hexagonal turning he d‘%ﬂCEmnsHmd

on one S|de of the

Field of the Invention

The invention relates generally to apparatuses and methods for
labeling products, and more particularly, to apparatuses and methods for
applying flexible, tubular labels to containers:

Reference to Related Patents and Applications.

4,944,825 issued to Eric Gifford et al. on July 31, 1990 entitled
"Labeling Apparatus” (Here the Filled Bottle patent).

5,232,541 issued to Eric Gifford on August 3, 1993 entitled
"Apparatus for Registering Bottles” (Here the New Filled Bottle patent).

4,620,888 issued to William Easter et al. on November 4, 1986
entitled "Labeling Apparatus” (Here the ASA 90 patent).

4,565,592 issued to Rich Wehrmann et al. on January 21, 1986
entitled "Automated Manufacturing Monitoring” (Here the Label
Positioning patent). .

4,412,876 issued t0 Bernard Lerner et al. on November 1, 1983
entitled "Labeling Apparatus” (Here the ASA 60 patent).

- Serial M. 08/:20,657 ied by Dana Liebhart on September 30,
1993 entitled "Method and Apparatus for Rounding Objects” now patent _

— issued (Here the DeDenter)

These S patents and the application are each hereby incorporated
in their entireties by reference.

Background Information

Tubular, flexible, labels have become popul.xr for labeling plastic
vessels such as "two-liter” bottles. Labeling filled bottles presents special
problems for labeling machines due to the added mass of the fluid and
the effect of the fluid mass moving within the'bottle. An apparatus and
method for labeling filled bottles which is disclosed in the Filled Bottle
Labeler patent has enjoyed considerable success. However, this ap-
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turning head 291 are opposite handed fromthose on the other side like a
turn buckle. Each pulley support 285, 287 has a threadedr-epesirg=fot
receiving the shaft 289. Rotation of the head 291 causes|| tREPLAGEMENT SEET
288 either to nove closer together or further apart depefpdi ng gnStW 199
direction of rotation. Qther pulleys (not shown) on the gdaeyor..100- ase:
simlarly adjusted. Slots 293, Figure 7, be fornmed | FEARe—support prate

110 to allow for t . I URPoOr A P el

Figure 7 shows scé%ﬁﬁ’g&)égﬁ% %P%g%égg%ﬁﬁgpeﬁéﬁﬁuﬁ n at%%%l‘éﬁat car lggf) \%s/e_en
bolt o 205, 507 i SHe shitfeshad e toccEionalf femy ad dawiage bonies) dagids palr of
Rotation of the blladsbatdss crare greatarproblemsuvhen damaged iss lahelingve furt her

fromor closer t Oo;;[erxlgtic\al\r? bécans € thdBontend SR Ne e rr]nz{crﬂ?ncry and other

bottles. Therefore, a need has arisen for a filled bottle labeler which can
be manufactured at low cost, which accepts variations in the shapes of
bottles to be labeled, and which reduces jams and down time.

The present assignee has developed an improved machine for
labeling filled bottles, which is disclosed in the New Filled Bottle patent.
This machine halts the bottle to be registered for labeling and the
downstream labeled bottle. While this machine has been successful, it
brings downstream bottles to a complete stop, which is undesirable in
high speed bottling operations.

Summary of the Invention

A new labeling apparatus is provided which is insensitive to bottle
shape variations and is highly reliable. The labeling apparatus of the
present invention includes a iabel applying assembly and a product
advancing assembly. The product advancing assembly includes an advan-
cing conveyor for advancing an unlabeled product from a product presen-
ting position to a label ‘applying position. A slowing conveyor is located a
predetermined distance downstream from the label applying position for
slowing the motion of a labeled product downstream of the unlabeled
product. The unlabeled product abuts and is registered with respect to
the label applying position by abutting against a slowed downstream
labeled product. The slowing conveyor operates to carry the labeled
products downstream to isolate the product to be labeled.

In the preferred -and illustrated embodiment, the labeling ap-
paratus further includes an entrance gate for preventing products in the
presenting station from approaching the labeling position until the
appropriate time.



direction of rotation. A pair of slots 299, 301 permt ' 2 -
the bolts. Numerous other mechani sns for adjusting the CEMENTSHER
pulleys are readily available to one of ordinary nechahical

[
As an alternate to the disclosed two belt system a fixé?tﬁ’t%:lzzﬁ"ﬁg‘{'tl%gl"' !
el ement and an opposed conveyor as taught cl aimed 1 n the DeDenter

Application may be enplo ] - \/ c IR gha- Nnat e

sl owi ng conveyor serve’;éL #ﬁgﬁnezﬁ#{lfsp%&%%ﬁﬁé' ai}%@il}g %@s&bi%a?ﬁ% not i on
of a just |abel edThethétod indledes eivanciig aqndiing e labeled tohepruduke st at i on,
2) transport to a downstream conveyor and 3) at |east partial rerounding of

LhC 1 ubd ed bol | uprespRUNgRGSition BSIAG AcemreyaTvi A Peodustis ARgagsd jat she
protessing. ptesthiiid fosiRBR bithUh 2RfAnkihgRoRVEYHF dntirivikl6RbANL 21 N9 the

pusher

labeling station. The driven product pushes a predecessor product out of
the labeling station and into a slowing conveyor. The driven product is
then registered by abutting against a slowed downstream product. The
slowed downstream product is conveyed further downstream. As a label
is applied to the registered product.

Figure 1is a schematic plan view showing a labeling apparatus in
accordance with the present invention;

Figure 2 is the view of Figure 1 at a later time in the labeling
cycle; |

- Figure 3 is the view of Figure 1 at a still later time in the labeling

cycle;

Figure 4 is a schematic view of the timing apparatus of the
labeling apparatus; .

Figure 5 is a front eievational view c: the labeling apparatus with
portions cut away;

Figure 6 is a schematic elevational view as seen approximately
from a plane indicated by the line 6-6 in Figure 1,

Figure 7 is a schematic side elevational view as seen
approximately from a plane indicated by the line 7-7 in Figure 1.

Figurc 8 is a timing diagram showing the positions of various parts

with respect to the position of the main drive shaft.

Description of the Preferred Embodiment
Referring to Figures 1-5, a labeling apparatus 10 is shown for
applying sleeve labels 20 to individual bottles 30. With reference to



conveyor 140, the cnlrancc gate 60, and the | abeling tooli

illustrated in Figure 4, the main drive shaft 200 drives fhﬁz‘me@ﬁgHEEf
| abel i ng cams 190, 260. The pusher cam 190 is connected tq the pusheﬂ ‘fam
foll ower mechani sm 180 for operating the advanci ng conveydr Q. 25 N0

Reci procating notion fromthe pusher cam fol I[éwer nmechani s Q—t5

transferred to the slider arm 160 in a manner well understood by those
REPLACEMENT SHEET Figure 1, the apparatus includes an input conveyor 40, a presenting

station SO, an entrance gate 60, a slide plate 70, an advancing conveyor
80, a work station 90, a slowing conveyor 100, and an exit support 110.
The labeling apparatus 10 isolates and registers individual bottles 30 in a
stream of bottles. The bottles 30 are isolated and registered at the work
station 90 where a labeling applying tool 220 applies a label 20 to each
bottle 30. | | |

The stream of bottles is brought to the presenting station S0 by
the input conveyor 40. The preferred input conveyor 40 is a continuously
running roller chain conveyor of the type disclosed in Figures 10 and 11
of the Filled Bottle. The bottles 30 on the input conveyor 40 are con-
tinuously urged in the downstream direction toward the presenting station
50. If a bottle occupies the presenting station 50, as illustrated in Figure
1, each bottle 30 on the input conveyor 40 is obstructed from moving
forward by its neighboring downstream bottle. The bottles 30 on the
input conveyor 40 may remain stationary while the input conveyor 40
continues to move beneath them by virtue of free-wheeling rollers 120.
With this arrangement, bottles are continuously' urged toward the presen-
ting station 50 and a bottle 30 will only be pushed into the presenting
stdtion 50 when it is unoccupied. |

Underlying the presenting station SO is the slide plate 70, which is

- simply a smooth flat plate. Bottles 30 leaving the input conveyor 40 are

pushed onto the slide plate 70 until the fead bottle abuts a stop 130, The
slide plate 70 extends in the downstream direction from the presenting
station 50 to the exit conveyor 110 as illustrated in Figures 1-3.

The advancing conveyor 80 is proximate the presenting station 50

- and includes a pusher 140, a barrier arm 150, and a slider arm 160. The

pusher 140 engages individual bottles 30 to push them along the slide
plate 70 toward the work station 90 and then returns. The movement of
the pusher 140 is repeated in continuous cyclic fashion. . The barrier arm
150 blocks the downstream bottle on the input conveyor 60 from entering
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I'abel ing cam 260 is connected to the | abeling cam foll owe machaiz'li NOR5§895
for driving the |abel appliers 230 cyclically up and downyj Date:.... % 'Ji &..1.1i.M. Ny
apparatus 300 further includes an encoder dev§ ce 310 for Feret

signals corresponding to discrete rotational—positions of the main drive
shaft 200. For exantheegresentingsaden Saintilithe pusherel4dahas fBlly remimad as :
H2SD- CCW 8CG- 7406- EMRO- S may _be u egrhT e, signals fromthe e.nc'?der FI Vi ce
310 are sent to a ﬁﬂ&%ﬁ@&@&&‘s‘ﬂg-z e slider arm 160 slides on a pair of paralle

guide bars 170 for _guidihg the advancing conveyor’s reciprocating motion.
A pusher cam follower mechanism 180 is connected to the slider arm 160

for driving the slider arm 160 in a predetermined synchronized motion.
Preferably, the pusher cam follower mechanism 180 is driven by a pusher
cam 190 connected to a main drive shaft 200 as illustrated in Figure 4.

The entrance gate 60 is located adjacent the pusher 140 to block
or unblock the path of the bottles. The entrance gate 60 is preferably
opened and closed by the operation of a pneumatic cylinder 210 con-
nected thereto as illustrated in Figure 4. The entrance gate 60 is timed
to- open as the pusher 140 begins driving a bottle 30 towards the work
station 90. The bottle entrance gate 60 serves to restrain the bottle 30 in '
the presenting station 50, which is under constant force by the neigh-
boring upstream bottle on the input conveyor 40. The bottle 30 at the
presenting station 50 ten:ds to be jostled in the downstream direction by
incoming bottles on the input conveyor 40 if not restrained by the
entrance gate 60.

Downstream of the presenting station 50 is the work sizt.on 90.
The work station 90 includes a labeiing tool 220 for continuously and
cyclically applying sleeve labels 20 to individual bottles 30. The labeling

* tool 220 is essentially the same as that disclosed in the Filled Bottle

patent which has been incorporated by reference. Further details of the
labeling tool are disclosed in the ASA 60, Label Positioning and ASA 90
patents. An opposed pair of label appliers 230 are reciprocatable ver-
tically on a carriage 240 (Fig. 6). During a portion of their cycle, the
label appliers 230 are clear of the bottle 30 in the work station 90 so
bottles may be moved into and out of the work station 90 without inter-
ference. The label appliers 230 are synchronized to move in a predeter-
mined relationship to the pusher 140, and the entrance gate 60. Prefer-
ably, the label appliers 230 are driven by a labeling cam follower mecha-
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which is progranmed to send operating signals to the epitrance-gatevalve
340, which controls the operation of the entrance gate mamwbneﬁer
210. The valve 340 is operable to connect or disconnec opp05|2 ﬁ gwl;?%

t he pneunmatic cylinder 210 with a pressurized, air supp yDa%éZ ..... A0} he
appropriate tines in the | abeling cycle, _&Lermned e FototFo

o 0 O b S GRS 28 e
showi ng the rot at'%ﬁhd}ﬂr%'sthhﬂ@%fastxﬂﬁstﬁbﬂ'xﬁj gﬁéb%ﬁ 900 on the

hori zontal axis. The varlous positions of trance Sate 60, pusher 140,
and | abel appliers (tooIThegWOMamm%emI@dnstevaonnm stabiliger.i VatuumiportsThe

bott1 e_entr ance, aatagngs hoe e 52k BRE 58 Sertisi e boltbm S Sl s

verni cal axis of Fi
30 being labeled substantially covers the ports 270, Vacuum is com-

municated with the ports 270 to hold the bottles 30 in position. This
feature prevents bottles 30 from rocking while allowing a limited amount
of lateral sliding even if fluid within the bottles is splashing around thus
assuming proper bottle registration at the labeling station.

The slowing conveyor 100 is located downstream from the labeling
station and above the bottle exit support 110. The disclosed slowing con-
veyor 100 comprises two opposed conveyor belts 282 and 284, which are
positioned on opposite sides of the bottle path to form a conveyor nip. A
pair of pulleys 286, 288 are shown supporting the upstream ends of the
belts 282, 284. The axes of the pulleys are normal to the plane of the
exii-support 110. The belts 282, 284 are adjustably positioned a predeter-
mined distance apart for a given bottle size such that the bottles will be
gripped with an appropriate amount of friction. The belts 282, 284
extend at least as high 2s the center of gravity location of the bottles in
the stream., The belts 282,284 are driven by a motor (10t shown) o
operate at a speed which is relatively slower than the speed of the pusher

- conveyor 140. Bottles which just received labels are driven from the
work station to the slowing conveyor 100 by a subsequent bottle to be
labeled. The just labeled bottles are engaged on opposite sides by the
belts 282,284 and are slowed but not stopped as théy move downstream.
The slowing conveyor 100 is located at a predetermined distance down-
stream from the work station 90 for a given bottle size.

Figure 6 shows schematically a device for adjusting the distance
between the pulleys 286, 288 so that the conveyor 100 may accommodate
bottles of different diameters. The adjusting device includes a pair of
pulley supports 285, 287 and a threaded shaft 289. The shaft 289



6. The "cl osed" position is the position where the path of the bottl
bl ocked. ' Lle position of the pusher 140 is designated

Thé position labeled "in" is the pushcr position away fr nRERN
station 50 and toward the work station 90. The position df the~2%? .
appliers 230 is labeled as "tooling." A horizZpntal broken PRReTaGels
"clears bottle" indicates the point in the cycte at whichirthe [ hci

al i uplicers 230 ardnehdéey a héxdgoralomrning Head 200s iTie thheadsont omeside of ke
tooling cycle which is above_the brokep Lin

_ , .the bottle 30 v?in or
out of the work stMMb&W?thPRﬂngfbéﬂgfé&om those 0 °54¥TE¥&158?1 ‘#F@ure
8, ‘the pusher 140 gﬁiﬂ;ﬁgﬁ%b%&} §u@%’e§fpﬂfgﬁfés‘?%8‘7 465 Ant i W Upnitighor on 90

only when the entr
receiving the shaft 289. Rotation of the head 291 causes the pulleys 286,

288 either to move closer together or further apart depending on the
direction of rotation. Other pulleys (not shown) on the conveyor 100 are
similarly adjusted. Slots 293, Figure 7, may be formed in the support
plate 110 to allow for the movement of the pulley supports 285, 287.
Figure 7 shows schematically a device for adjusting the distance
between the work station 90 and the pulleys 286, 283. The device
includes a pair of bolts 295, 297 which are threaded to the pulley sup-
ports 285, 287. Rotation of the bolts 295, 297 causes the pulleys 286, 288
to move further from or closer to the work station 90 depending on the

direction of rotation. A pair of slots 299, 301 permit lateral movement of
the bolts. Numerous other mechanisms for adjusting the positions of the
pulleys are reé.dily available to one of ordinary mechanical skill.

As an alternate to the disclosed two belt system, a fixed flat
vertical element and an opposed conveyor as taught and claimed in the
DeDenter Application may be employed as the slowing conveyor, This
aliernate siowing conveyor serves the multiple functions of 1) arresting
the motion of a just labeled bottle to locate a succeeding bottle in the

- work station, 2) transport to a downstream co'nveyor and 3) at least
partial rerounding of the labeled bottles that may have become dented
during earlier processing, |

A timing apparatus 300 is provided for synchronizing the pusher
conveyor 140, the entrance gate 60, and the labeling tooling 230. As
illustrated in Figure 4, the main drive shaft 200 drives the pusher and
labeling cams 190, 260. The pusher cam 190 is connected to the pusher
cam follower mechanism 180 for operating the advancing conveyor 80.
Reciprocating motion from the pusher cam follower mechanism 180 is
transferred tg the slider arm 160 in a manner well understood by those
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Date :2 5 NDI'1995. predecessor (labeled) bottle is dri \LeREBmcmEmthEETk
station 90 at a rela- tively fast speed and into the sl gw ng n 00
where it is slowed but not stopped. The bottle to be la eDadzc\??hNgXleggg
novi-ng relatively fast, then abuts the sl g®ed predecessoF—bottre—and—+5——

CaUSCC© 1 50P: ol oy ecSEA ], TS B bt 6B chetet e

labeling cam follower mechanism 250 for driving the label appliers 230

cyelically up and down: .

The timing apparatus 300 further includes an encoder device 310
for producing digital signals corresponding to discrete rotational positions
of the main drive shaft 200. For example, an encoder sold under the
name BEI model H25D-CCW-8CG-7406-EM20-S may be used. The
signals from the encoder device 310 are sent to a microprocessor 320
which is programmed to send operating signals to the entrance-gate valve
340, which controls the operation of the entrance gate pneumatic cylinder
210. The valve 340 is operable to connect or disconnect opposite ends of

" the pneumatic cylinder 210 with a pressurized air supply 342. Thus, at
the appropriate times in the labeling cycle, as determined by the
rotational position of the main drive shaft 200, the entrance gate 60 is
either opened or closed with air pressure.

Ii.-‘igux'e 8 illustrates a timing diagram showing the rotational
position of the main drive shaft 200 on the horizontal axis. The various
pdsitions of the entrance gate 60, pusher 140, and label appliers (tooling)
230 are cesignated on the vertical axis. Tne bottle entrance gate
positions zre designated as upen or clused on the vertica! axis of Figure
6. The "closed" position is the position where the path of the botdes is
biocked. The pbsition of the pusher 140 is designated as "bottle feed.”
The position labeled "in" is the pusher position away from the presenting
station 50 and toward the work station 90. The position of the label
appliers 230 is labeled as "tooling.” A horizontal broken line labeled
"clears bottle" indicates the point in the cycle at which the label appliess
230 are clear of the bottle 30. During the portion of the tooling cvcie
which is above the broken line, the bottle 30 may move in or out of the
work station 90 without interference.

As shown in Figure 8, the pusher 140 pushes a bottle to be iabeied
toward the work station 90 only when the cntfance gate 60 is open. The



adj usted such that the bottle to be | abeled is properly regi stered at the

work station by its inpact with the predecessor bottle. T
conveyor 100 carries the slowed bottle downstreamthus i soF"&Pﬁ—ﬁ@EM T ISHESTe

being | abeled. Since the bottle being |abeled is isolated|from ge@y f@g}
there is anple clearance around it for operation of the Ia@étoaéy s V¥S80.

Oper ati on ~ To be labeled bottles 30 ar e_g_d_vanced to ne pr esenti ng
equenti al | S,S'eﬂgaé,géd@p‘e’s‘étne%"“vey%pi@e i drigeR ok of She MOTRIRENRH 0K A
Che wor k. ot at fon oBveY textaPeed Bad it fé MowhRe okisbiy oiadiéal K B¥sdus
not stopped. The bottle to be labeled, which is moving relatively fast,
then abuts the slowed predecessor bottle and is caused to stop. The
~ relative speeds of the pusher 140 and the slowing conveyor 100 are
adjusted such that the bottle to be labeled is properly registered at the
work station by its impact with the predecessor bottle. The slowing
conveyor 100 carries the slowed bottle downstream thus isolating the
bottle being labeled. Since the bottle being labeled is isolated from the
stream, there is ample clearance around it for operation of the label
appliers 230,
Operation

To be labeled bottles 30 are advanced to the presenting station 50
using the input conveyor 40. The bottles 30 are then sequentially
engaged by the pusher 140 and driven toward the work station 90. A
Gownstream labeied bottle 30, in the work station is pushed out of the
work statior: 90 by the bottle to be labeled being driven by the pusher
140. The labeled bottle is pushed into position to be gripped and slowed
ty the slowing conveyor 100 to serve as a registration abutment to locate
the bottle to be labeled in the work siation. The just labeled bottle is
'conv_eyed downstream by the slowing conveyor to isolate the bottle now
registered in the work station 90 as a label 20 is applied to the registered
bottle. The process is then repeated.

Although the invention has been described in its preferred form
with a certain degree of particularity, it is understood that the present
disclosure of the preferred form has been made only by way of example
and that numerous changes in the details of construction and the com-
bination and arrangement of parts may be resorted to without departing
from the spirit and the scope of the invention as hereinafter claimed.



140. The | abel ed bottle IS

t he sl ow ng conveyor im“kﬂ['ﬁ I| regi stration abytgent :
lbottle to be |abel ed on. The Just SOLAEMENT BHEET
conveved downstream bv the sl ow ng conveyor g i sol at efit b(ztblnumq%b
registered in the work station 90 as a |abe I's app C Lo the

regi stered bottle. The proccss is then rcm%‘tﬁg’r

i nvention has been described in its prefe mW|th a certain degree of
particularity, it is understood that the present disclosure of the
preferrced form has been made only by way of Cxanple and that numerous
changes in the detailslof cdnstlabelingapparatusibavinga labeling assembly for ap-
arrangement of par

be, resorted,t, t hout departin he spirit
and the scope of P{%"Sna%ﬁ Iach‘i?sa@ H’éﬂ“@aﬂgff USHSinni atrea "‘JP'""’I"""'q
product advancing mechanism comprising: '

(a)  an advancing conveyor for advancing an unlabeled product
from a product presenting position to a label applying position;
and

(b) a slowing conveyor located a predetermined distance in a
downstream direction from said label applying position for slowing
the speed of a second and labeled product downstream from said
unlabeled product, thereby registering said unlabeled product with
respect to said label appiying position by abutting against a slowed

" downstream product, and wherein said slowing conveyor carries
said second product in the downstream direction ‘

2. The lebeling apparatus ci clai:n 1 further comprisiug a slide
vlate for supporting products conveyed by said advancing conveyor,
wherein said slide plate comprises a vacuum port for stabilizing products

at said labeling position.

3. The labeling apparatus of claim 1, wherein said slowing
conveyor comprises a pair of opposed belt conveyors which are spaced
apart a predetermined distance to permit each p;uducl 1o be engaged on
opposite sides.

4. The labeling apparatus of claim 1, wherein said slowing
conveyor comprises a vertical stationary element and an opposed con-
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veyor which element and conveyor are spaced apart a predetermined
distance to permit each product to be engaged on opposite sides.

5. A conveyor system for a stream of discrete objects for tem-
porarily registering individual ones of said objects, said system

comprising:
a supply conveyor for conveying said stream;

a work station located along said flow path where an operation is
performed on each object in said stream;

an entrance gate located upstream of said work station, said
entrance gate comprising a first movable blocking mechanism for
“alternately moving into and out of said flow path to block passage
of an oujzct when moved into said flow path and to permit pas-
sage of a object when moved out of said flow path; and

2 siowing conveyer located downstream of said work station, said
slowing conveyor co:nprising a conveyor nip located a predeter-
mined distance downstream from said work station such that each
object is gripped by said slowing conveyor and slowed wherein
cach slowed object serves as a registration abutment for

registering a subsequent object in said stream.

6. A conveyor system according to claim S further comprising
a pusher for pushing objects from an entrance gate location towards said
work station.



plying sleeve labels to individuat—pr oducﬁr—rrrﬁ—si ream of productL, a
product advanci ng nmechani sm conp (a) {E=ET—aavc

conveyor for advancing an unl abe“mlwmliun U"lm frrﬁ‘ﬁ’LﬁrC@MFd\{T
presenting position to a | abel dZSNVlQSS
a sl ow ng conveyor |ocated a predeterm ned di stance i r%?*e ------------

direction fromsaid | abel applying position for slow ng the speed of
a second and | abel ed product downst regm fromsaid

o——

7 A conveyor system according to claim § wherein said
station includes a vacuum hold-down device for stabilizing objects ¢
work station.

8. A bottle registration system for registering individual

bottles in a stream of bottles, said system comprising:
an entry conveyor defining a portion of a flow path;
a slide plate adjacent to said entry conveyor for receiving bottles de
ered by said entry conveyor;

* a work station located on said slide plate;
a pusher for pushing bottles along said slide plate toward said work
station; a slowing conveyor located downstream from said work stati
whereby such said pusher being operable to drive a bottle from said
conveyor to said work station;

' said slowing conveyor being adapted to slow a bottle exiting the wor
station and thrcby such driven bottle abuts and is stopped by a slo
downstream bottle; and, '
said slowing conveyor being located a predetermined distance down-

stream of said work miatian such tiat each such criven botilz
properly registered at said work station when stopped by one su:
slowed bottle,

9. A boutle registration system according to claim 8 where
said slide plate comprises a vacuum port for stabilizing bottles stoppe
said work station.



unl abel ed product, thereby registering said unlabel ed product with
respect to said | abel applying position by abutting against _a_ sl|owed

downst ream product, and wherein said slow ng conveyor car '%ﬁLA EMENTSHEET
second product in the downstream direction 2. ﬁ € FaKeF| q
apparatus of clniin 1 further conprising a slide plhte fof 5 mpgyﬁkﬂﬁiigﬂan
products c:nveyed by said advanci ng conveyor, wherein sail de plate

conprises a vacuum port for stabilizigpg products at said |abeling position.
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3. The | abel i ng apparatus of claim 1, wherein said slow ng conveyor
conprises a pair of opposed belt conveyors which are spaced apart _a

predet erm ned distance to pernmit each product to bc cngadfg-an . T
si des. 4. The | abel i ng gpparatus of claiml, m@???ﬁeggggk%%EE

sl owi ng conveyor conprises a vertifal stationary el enent ]..an p d .
con- | ' 'E‘Elte .?BNB-?]Q% .
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spaced apart a predeterm ned distance to permt each product {::RecRiSaaskeT
on opposite sides. 5. A conveyor system for a stream of

di screte objects for tem porarily régistering individual ofes.ofR §alGN 1995

obj ects, said systemconprising: . i ORGSR

v v
Q 4 A_F
o P
!{,4'--‘;( )!
= v _H
Fo L__F
I S
E," “\‘ J:E-i‘\
Q Y = L R
0 9 H\ 1/ H L’
& ( e 1

286



a supply conveyor for conveying said stream a work station

| ocated al ong said flow path where an operation is ——perforned on each
object in said stream an entrance gate |ocated Hpst{SaMRQ a
work station, said entrance gate conprising a fi jst nova
mechani sm f or alternately novify into and .out of ||sg
bl ock passage of vn object when noved into said thew path and
permt pas- '

300

320
J__-——210

/340

310
N\
J42

200

190

Fig.4
N
<&
180 .’



sabe of a object when noved out of said fl ow path; and ws-i:,g

conveyo. |ocated downstrearn of said 'yok station, said .domng
conveyor conprising a conveyor nip |located a predeter- & Fred

di stance downstream from said work station such that each REPLACHMﬁN&ﬁHEEJ
gri pped by said slow ng conveyor and sl owed wherein eacﬂ% 4$mﬁd .
obj ect serves as a registration ahutX nent ror regi §tlate pg.: NOV198A....

subsequent object in said stream 6. A convey

according to claim5 furthcr conprising
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a pusher for pushing objects froman entrance gate location towards said

work station, 12 REPLACEMENT SHEET
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7. A conveyor system according to claim5 wherein said station includes
a vacuum hol d-down device for stabilizing objects a workstation. '
8. . A bottle registration systemfor regi stering indi ~m Er '
stream of bottles, said systemconprising: an entry cony MLWWEﬁ 9a3§r
portion of a flow path a slide plate adjacent to said @ntry chEy r
receiving bottles de ered by said entryz conveyor; a wor K Batat-on--ocatey”
said slide plate; a pusher for pushim=BoTtles along sai -#=sFide plat e
toward said work
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station; a slow ng conveyor |ocated downst om _sai d work stati whereby
such said pusher bei ng operable to drive & NMVE o e
sai'd work station: said slow ng conveyor bigi %U‘QﬁMENTSHEET
exiting the wor station and whereby such driversottte—aby d}&pNﬂ& i395
by a slo downstream bottle; and, said slow ng conveyor be| ng Io aatf*e ------------------------
predet erm ned di Sla&s o 1 K ¢ .

each such driven 5¢

stopped by one su sl owed bott| ¢ ABSTRACT OF THE DISCLOSURE

An apparatus and method are shown and described for labeling
bottles in a stream. A input conveyor is provided for supplying bottles
to a presenting station. Bottles are restrained at the presenting station
until the appropriate time by an entrance gate. Bottles are conveyed
from the presenting station to a work station by an advancing conveyor.
Bottles entering the work station drive the predecessor bottle out of the
work station to a slowing conveyor. Slowed bottles are abutted by
subsequent relatively faster moving bottles to be labeled. - Abutment with
a slowed labeled bottle serves to register each bottle to be labeled at the
labeling station.
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9. A-Bot tl e registration systemaccording to claim38
plate conprises a vacuum port for stabilizing bottles st dpnRepisat ST KHEET

station. 1 1. JAN 1995

METHOD AND APPARATUS FOR REGISTERING BOTTLES -

ABSTRACT OF THE DISCLOSURE

‘An apparatus and method are shown and described for labeling bottles in a
stream. An input conveyor (40) is provided for supplying bottles (30) to.

a presenting station (50). Bottles are restrained at the presenting station
{50} until the appropriate time by an entrance gate (60}. Bottles are -
conveyed from the presenting station (50) to a work station (30) by an
advanéing conveyor (80). Bottles (30) entering the work station (90) drive
the predecessor botfle out of the work station to'a slowing conveyor (100).
STowed bottles are abutted by subsequent relatively faster moving bottles
to be Tabeled. Abutment with a slowed Tabeled bottle serves to register
each bottle to be labeled at the labeling station (10).

Fig. 1. - o

S '

e



