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Description

Automatic High-Speed Labeling Machine Employing Various

Linear and Rotaticonal Speeds of The Container

Technical Field

This invention pertains to automatic high-speed labeling
machines for labeling cylindrical containers which are
linearly fed through the machine in a straight line, but
are caused to rotate about their vertical axes through
a point of contact with & rotating cylindrical label
transporting drum which results in the transfer of a label
to & container and thereby causing the container to WY ap

said label around itself.

Rackground Art

The pricr art is replete with descriptions of labeling
machines for cylindrical containers which all accomplish
the same purpasé but by different means.

For example, in U.S8. Patent 4,108,710 (1978), Hoffman
describes a high-speed labeling apparatus for cans which
are fed into and clamped onto the periphery of a
rotating drum which moves individual cans past a first
adhesive station where an adhesive is applied to each
can at a predetermined location thereon and the cans are
thenrmaved on too a labeling station. Labels, previously
cut from a continuous strip, are held by a pourous
rotating vacuum disc or drum whereon the trailing edge
of said label receives adhesive and then it is moved

into position where the leading edge of said label
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engages a can at the location of adhesive on the
)

As both rcan and label are maving in the same direction

and at the same speed, the vacuum hald on the label is

released thereby allowing the label to move away with
the can to a wrapping station where the can is released
and rolled along a track by a gripping conveyor belt
thereby wrapping the label and its trailing edge around

the can. This so—called “flagging” method of labeling

was the state of the art for many years and was commonly

used in the labeling of soup cans, however the flagging

method, as described, is essentially limited to containers

which can be gripped by the rotating drum in & manner that
adhesive may be applied to the container while it travels

through the machine for wrapping by a sturdy label such as

paper.

In U.S5. Patent No. 4,500,386 (1383, Hoffman discloses
a "roll-on" pad opposite and concentric to a rotating
vacuum drum between which cylindrical containers are fed by

a rotating star wheel. As the container comes into

tangential contact with the ratating vacuum drum, & glue-—

containing label held on the drum is transferred to the

cantainer and the container is rotated about its vertical

axis by the drum causing the label to be pressed onto said

container by the roll-on pad. However, the path of the

containers while under cantrol of the star wheel is an
S-shaped path which requires change of direction including

an inflection at the point of transfer from the star wheel

to the vacuum drum and rall-cn pad, and these changes of

b3
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direction imposes acceleration and loads which limit the
/

speed of labeling.

In U.8. Fatent 4,714,315 (1987), Hoffman describes a
"straight-line" container labeling apparatus including
oppositely moving main drive and porous labeling belts, and
a timing star and second star wheel having rollers on the
ends of its arms for engaging and aligning each container
while allowing it to rotate freely between the belts. In
this apparatus, the leading edge of a continuous strip of
label stock is gripped by a radially retracted vacuum pad
located on the periﬁhery of a rotating vacuum drum and
pulled until a cutting knife carvied directly on the drum
severs the trailing edge of each label. The retracted
vacuum pads are selectively extendable for application of
adhesive and then may be retracted to allow fingers to strip
each gummed label from the drum and transfer it to a vacuum
wheei over which is entrained a porous labeling belt that
carries each label to a container driven by the drive belt
and aligned by the second star. Although workable in
theory, this fairly complex labeling apparatus ocbviously
required critical synchronization of its interrelated
elements to function properly. During high speed labeling
cperations (more than 123 containers per minute) several
problems arose. For example, containers would often jam as
they left the timing star and became wedged by an arm of
the aligning star. Additicnally, the reciprocating vacuum
pads on the vacuum drum did not pruQide a uniform glue

pattern on the labels which often caused glue to be
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deposited on the porous labeling belt resulting in labels
/

stuck thereon. Maoreover, part of the cutting means was
iocated on the periphery of the vacuum drum which, of
course, increased in rotaticnal speed with the speed of

the labeling operaticn, and often resulted in improperly cut

labels. Thus, the labeling apparatus as abowve described was

short lived in actual high speed production and is not
known to be in use today.

In U.S. Patent No. 4,331,122 (1930), Mitchell discloses
ancther straight through labeling machine with & "feed-
screw" for moving cylindrical containers past, but in
tangent to, a vacuum drum containing precut gummed labels.
The ceontainers travel along a guide-way to the feed screw
where they alsc contact an endless belt causing the
containers to spin counterclockwise arcund their
vertical axes. As the feed screw advances the cantainers
linearly past, but in tangent tco, the vacuum drum, a label
is transferred to a container and is preferably wrapped
around it before said container exits the feed screw.
Although this labeling machine appears to be an improvement
aver the cited prior art, the counterclockwise rotation
of the containers while being linearly advanced within the
feed screw causes vertical drag or a retarding force
acting on the containers due to fricticn which is
undesirable in high speed labeling operaticns.

Accordingly, it is the general abject of the present

invention to provide a high-speed labeling machine with a

minimum of vertical drag o rotational friction at the
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point of label transfer to the container.

It is another object of the present invention to provide
a high~speed labeling machine wherein the linear and
rotaticonal speeds of the containers vary at various stages
of the labeling operation to provide decreased linear
speed but increased rotaticonal speed of the containers at
the point of label transfer.

It is yet another aobject of the present invention to
provide a high-speed labeling machine which is capable
of transfervring a label to a container within a linear
distance traveled by the container as it makes one
revoelution «f the container or in a linear distance of
approximately 10% of the label's length.

It is yet a further object of the present invention
to provide a high-speed labeling machine which brings
about transfer of a precut label to a container by
tangential contact between a hotmelt adhesive on the
reverse side of a label and the side of a container.

It is still a further object of the present invention
to provide a high-speed labeling machine which causes a
labeled container to rapidly exit the point of label
transfer by increasing its linear speed but with
stability.

It is still yet a further object of the present
invention to provide a high-speed labeling machine which
includes a means for firmly pressing the label to a
container before the container exits the machine.

It is even a furthermore object of the present

invention to provide a high-speed labeling machine for
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previously filled cylindrical plastic container
/

-arbonated beverages so that they are not excessively

agitated during labeling.

These cobjects are achieved in the present invention.

Disclosure of Invention

a

The present inventicn provides an automatic high-speed

labeling machine in which individual labels are produced

from a continuous strip of paper or the like from & roll

fed by a label drive wheel, over a brake control arm, and

10 web guide rollers through & vacuum assisted rotating cutter

head t~ a label transport wheel where the rear sides of
individual labels receive a coating of hotmelt glue and are
then transferred to the sides of cylindrical containers.
The containers enter the machine upright aon a moving
15 infeed conveyor chain with their vertical axes

perpendicular to said chain and in a single straight line

until their movement is regulated by a product control

gate. The product ceontrol gate admits an individual

container to a container synchronization wheel which
properly times and places pach container between a moving

lateral container drive belt and & lateral stationary

infeed container drive pad which are parallel and
tangentially engage the cylindrical sides of the container
causing it to move forward at a greater linear speed than

25 that =f the moving infeed conveyor chain, but also causing
the container to undergo counterclockwise rotation arcund
its vertical axis.

The container, being laterally propelled by the
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container drive belt, leaves the statiocnary infe?d
container drive pad and then next laterally and ocppositely
engages a pair of upper and lower bottlelspinning belts,
parallel to the container drive belt, but traveling at a

slower linear speed in a clockwise direction. The

w

cylindrical container, now under the control of oppositely
traveling but parallel lateral belts at different linear
speeds, is forced to increase its counterclockwise

rotational speed but also decrease its linear speed for a

.
e

brief point of tangential contact with the glue coating on
the rear side of a precut label which is held on the
periphery of the label transport wheel. It is this brief
pause or interruption of linear speed at the point
tangential to the rotating label transport wheel which is
15 believed responsible for and enables the container to pull
the label from the label transport wheel by the glue
coatiﬁg thereby. causing the container to wrap the label
arcund itself in essentially one revolution, and this
feature of the present invention is believed an important
20 improvement over the pricr art because the application of a
label in this manner virtually eliminates vertical drag and
rotational friction at the point of label transfer. In
ather words, since the linear speed of the container is
slowed but rotating at the same peripheral speed, but
25 oppositely, at the point of tangential contact with the
label transport wheel, the label is virtually transferred
before the container leaves the wheel.

Once the labeled container, under control of the
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container drive belt, leaves the label transport wheel, the

container’s linear speed increases while its rotational
speed decreases as the container is rolled laterally around
its vertical axis along a discharge container compression

pad which is parallel with said drive belt to insure that

a1

the label is pressed firmly to the container.  As the

container leaves the compression pad and drive belt, it is
on-ce again controlled and propelled at a slower linear speed
by the discharge conveyor chain to exit the machine.

10 Tz briefly sum—up, and what is believed to be a novel

improvement aver the prior art is that a container traveling

through the machine of the present inventicn undergces
several different linear and rcotaticnal speeds at variqus
stages to achieve desired results. For example, it enters
15 and exits the machine at medium speed; it achieves its
greatest linear speed just before and after labeling; and
it travels slowest linearly while in contact with the label
transport wheei. EBecause the linear speed is inversely
proportional to the rotational speed of the container while

20 travelling through the machine, the speeds are regulated to

allow the same number of containers to enter as exit the

machine while providing a constant, continuous high-speed

labeling cperaticn therein.

Brief Description of Drawings

25 FIG. 1 is a top plan view of the present inventicn.

Best Mode for Carrving Out the Invention

Turning now to the drawing, the reference numeral 10

generally refers to the Automatic High-Speed Labeling
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Machine of the present inventicon and, more particularly the
!/

FIG. 1 is an illustration of & top plan view thereof looking

directly down on its essential elements. It should be said

at the mutset that this machine 10 is powered by electrical

current, electric motors and other components that are all

w

well known in the art so that no claim shall be herein made
to any individual element but as to only their particular
combination in this embodiment which is believed to
achieve a unigue, novel and nonobvious means of performing

10 the task of labeling cylindrical containers.

The machine 10 provides a label roll unwind support disk

11 frem which a continusus strip of paper labels or the like
is dispensed through the machine 10 as illustrated by the
breoken lines. The continuocus strip of paper labels,

15 preferably provided by the unwinding of & roll on said disk
11, is first fed between a pair nof label web guide raollers
12 aﬁd a label unwind brake control arm 13 to provide
tensicn in and to keep the continuous strip taut as it
moves past a label cut position adjusting switch 14 and

20 label registration cutoff senscr 13 to the label drive
wheel 16. The label drive wheel 1& in tangential
cocperation with a label drive tension wheel 17 not only
pulls the continucus strip from the support disk 11 but
als~ feeds said strip onto a vacuum assisted rotating

25 cutter head 18 where the strip is cut into individual labels
by a cutting system engagement blade 19. The individual
lébel, now cut into its proper sire, is then rolled onto

the periphery of a label transport wheel 20 which has a



WO 93/12005

il

10

b

4]

PCT/US91/09639
-— 1 (:)_

porous sur face and a slight internal vacuum thereby causing
I3

said label to releasably adhere to the periphery of said

wheel 20 as it turns in a clockwise direction. The precut

label now rotated with its rear side facing outwardly to the

periphery of the rotating label transport wheel 20 cantacts

a hotmelt glue applicator wheel =1 to apply glue from a

hotmelt glue pumping system =2 and then the label is further

rotated to contact a container.

Cylindrical containers, filled or empty and illustrated

in FIE. 1 as broken circles, enter the automatic high-speed
labeling machine 10 from any number of usual means, such as
by an auxiliary conveyar, where they are deposited in an

upright position and in an essentially straight line anto

a moving conveyor chain 23, said chain constantly moving

linearly, as indicated by the left arrows, through the

machine 10 to provide an accumulation of containers being

releasably restrained by a product control gate Z4. The

moving conveyor chain 23 slides beneath the bottoms of

accumul ated containers causing the containers to be forced
against the gate 24 until it momentarily opens to allow the

passage of a single container to a container synchronization

wheel 25, thereby advancing the line of accumulated

cantainers.

The container synchreonization wheel 25, turning in &
clockwise direction laterally engages the sides of a

container for timing its release sc that the container will

meet the edge of a precut glued label on the label transport

wheel 20, however the contaipner is alsco caused to slowly

l
'S
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spin counterclockwise around its vertical axis as it leaves
/

said wheel 25 by being laterally rolled between a cantainer
drive belt =&, moving linearly (to the left in FIG. 13, and
a staticnary infeed container drive pad 27 for the purpose

of giving the container a rapid linear motion but a slower

U}

rotaticnal motion, which causes the container to rapidly
move away from the wheel 25 and allows yet another to enter
through the product control gate 24,
As a container approaches the label transport wheel 20,

10 it is discharged from the stationary infeed container drive
pad 27 and engages a pair of upper and lower bottle spinning
belts 28 whirh are circumferentially connected armund the
periphery of the label transport wheel 20 but alsc are
traveling linearly to the right (clockwise) at the same

15 peripheral speed as the circumference of the label transport
wheel 20 but parallel with the oppositely maving container
drivé belt 2&. . Because the container drive belt 26 is
moving to the left slightly faster than the bottle spinning
belts 28 are moving to the right, the container trapped

20 between these said parallel belts is forced to increase its
rotational speed to virtually equal that of the label
transport wheel 20 while the container’s linear speed is
decreased. It is this brief change in linear and rotaticnal
container speeds at the point of tangential contact with the

25 label transport wheel 20 which slows the container's linear
speed sufficiently to allow it encugh time to contact the
leading edge of a precut glued label, smoothly 1ift it from

the wheel 20, and allow the cantainer to wrap the label
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arcund the container in essentially one revalution or within
!

10% of the label’s length. This feature of variable

container speeds through the stages of labeling is believed )
to be an advantage of the present invention cver the prior I
art as vertical drag and rotaticnal friction on the label

is virtually eliminated at the point of label transfer since
the container merely wraps the label arcund itself as it is
rolled between the container drive belt Z& and the label
transport wheel 20, thereby resulting in precise and

efficient high—speed labeling.

As a labeled container leaves the label transport wheel
20, it is rolled arcund its vertical axis counterclockwise
along a staticnary discharge container compressicn pad 29
by the parallel container drive belt 2& moving linearly to
the left thereby causing the container’s linear speed to
increase while decreasing its rotational speed but also
insufing that the label is pressed firmly to the container.

When the labeled container leaves said compressicn pad
#9, it is positicned on a moving discharge conveyor chain 3
to exit the machine 10.

The relaticnship between linear and rotaticnal machine
and container speeds as utilized in the present invention is
well known in mathematics where the average linear speed (v
«f an cbject which travels a linear distance (s) in time ()
is defined by

s = vt
and the rotaticnal speed (w) of an object is known as its

time rate of angular displacement (0) about an axis in

(23
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rad:. is. Since a radian is defined as the length of arc
/

divided by the length of radius, the relationship of
rotational speed to angular displacement is often expressed
by

0= wt
and therefore the -orrelaticn between linear and rotational
speeds of a cylindrical container moving through the
labeling machine 10 may be given by

Vo= owr
where (r) is the radius of the container. Stated ancther
way, linear speed is inversely proportional to the
container’s rotational speed but it is also dependent upon
it’s radius.

It is obviocus from the above mathematical relaticonships
that not all cylindrical containers will travel through the
machine 10 at the same linear and rotational speeds unless
they>have the same diameter. Thus, the machine 10 must be
adjusted to accommodate & particular series of containers
=f the same diameter to ensure that, firstly, the parallel
distances between the pads, wheels and belts (reference
numerals =5 through 29) are all sufficient to securely
engage and propel the container, and, secondly, that the
wheel: 20 % 25) rotate in proper relaticnship to the speeds
of the aelts (26 & 28).

The first parallel adjustments are easily made by
mechanically moving the infeed container drive pad 27 and
the discharge contdiner compressicn pad 29 either inwardly

or cutwardly of the parallel container drive belt Z26. This
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adjustment establishes the proaper distance of the container
!

diameter between the container synchronization wheel 25 and

infeed container drive pad Z7. For containers with very

L D2

large or small diameters, it is also possible to

e

mechanically move the container synchronization wheel 25
with its container drive belt wheel 31 inwardly or ocutwardly

of said pads (27 % 23) but this is not usually necessary

since the belts =26 and =28 are flexible encugh to accommodate
slight variances iq diameter and this feature is felt to be
yet ancther advantage over the pricr art because the belts
alsc absorb vibration of the moving containers which is

very important for containers such as plastic bottles

previcusly filled with carbocnated beverages that expand

during labeling due to vibration.

-

Machine 10 speeds are basically controlled by a

swivelling operator control panel 3% which essentially

controls all functions of the machine 10 produced by &
motor and -entral drive shaft which are loc-ated beneath the

workpiece illustrated in FI&. 1, but are not illustrated

since they are common components of labeling machines known

in prior art. The central drive shaft in turn regulates alil

linear and rotaticnal functions of the machine 10 by a

series of gears and chains which in turn drive the belts and

ty

wheels. To enable anyone skilled in the art to make and

™

operate the machine 10, as required for full disclasure,

As

specific example is given.

For example, if container with known diameter (d» need be

labeled, it is impaortant to adjust the speed of the
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container drive belt 26 s that it travels slightly fas*er

/
to the left than the bottle spinning belts 28 traveling to
the right, so that the containers will continue to travel to
the left, but yet not so fast at the point of label
transfer. Since all linear and rotational functions emerge
frmmrgears and chains originating from a central vertical
drive shaft, cne skilled in the art need only know the
rotaticonal speed (w—1) of *he label transport wheel &5 and
the length of label to cal:ulate the linear speed (v—2)
needed for the container drive belt 26 to sufficiently slow
the -ocntainer and allow it to complete nearly one revolution
mr iength of arc equal to the label length (whichever is
less) while in tangent to the label transport wheel 25.

If the diameter of the container is 3" and a label is to
be completely wrapped around it making the label length or
length of arc (2" x 3.14) or about 3.3", the angular
displacement =f the container while tangent to the wheel =5
will reqguire a certain amount of time () which is
calculated from (w—1) using the second equation. Once the
time is known, the minimum linear speed (v-2) of the be'h
26 traveling to the left which is necessary to accompl
labeling while continuing to move 2 container to the
is determined by the first equatior d once this speed

1own, the size (radius) aof the con. .iner drive belt whe
31 needed for the proper belt 26 speed may be also
calculated from the second equation.

The increased efficiency of high-speed labeling produced

by this machine 10 is primarily due to the containers being
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guickly moved into and away from the labeling wheel 23 at
1

high linear speed, but are momentarily slowed Jjust encugh
while tangent tco the wheel 23 to remave the label. By
increasing the container!s rotation while it is tangent tc

the wheel 25, its time there is minimal, thereby praviding

a constant, continuous and automatic high—speed labeling

operaticn thereby.

Having described our invention with particularity, we

claim:

W

(78

A
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Claims
i. An automatic high-speed labeling machine for labe%ing
cylindrical containers, said machine comprising in
combination:

A. means for dispensing individual labels from a

&

continuous strip of labeling material, said dispensing means
comprising: a label unwind support disk for unwinding & roll
of labeling material; a pair of label web guide rollers in
combination with a label unwind brake control arm to keep

10 the continucous strip of labeling material taut as it moves
between them; a label drive wheel in tangential cooperation
with a label drive tension wheel for pulling the continuous
strip of labeling material from the label unwind support
disk; a vacuum assisted rotating cutter head in cooperation

13 with a cutting system engagement blade for cutting an
individual label from its continuous strip of labeling
material; & label transport wheel having a porous surface
and infernal vacuum causing the individual label to
releasably adhere thereto as said label is received from the

20 cutting system; a hotmelt glue applicator wheel in
conjunction with a hotmelt glue pumping system for
applicaticn of glue to the rear side of an individual label
as it is turned on the label transport wheel to tangentially
meet the side of an incoming container;

25 E. means for receiving, propelling and discharging either
filled or unfilled cylindrical containers traveling upright
and in a straight line through the machine but at different
linear and rotaticnal speeds during various stages of the

labeling operation, said means comprising: & linearly moving
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conveyor chain for receiving containers upright but
alss sliding beneath said containers as they are’ accumul ated

and forced against a product control gate in a straight

line; a product control gate to regulate passage of

individual containers to a container synchronization wheeljg

i

a container synchronization wheel turning clockwise to
receive a container from the product control gate for
properly timed release to a container drive belt; a
container drive belt turning alsoc clockwise but in partial

10 parallel cooperaticn with & stationary infeed container
drive pad for laterally receiving a container from the
container synchraonization wheel, but causing said container
to begin slowly rotating counterclockwise as it is rapidly
propelled linearly at the same speed as the caontainer drive

15 belt; a set of parallel upper and lower bottle spinning
belts traveling clockwise but in slightly slower partial
parallel cocperation with the container drive belt, all
said belts Iatefally receiving a container from the
staticnary infeed container drive pad thereby causing it to

20 rapidly rotate arcund its vertical axis but alsc slowing
the container’s linear speed as it approaches the label

transport wheel, said label transport wheel with porous
sur face and internal vacuum for releasably holding a label
while said wheel is turned at the same peripheral speed as

25 the linear speed of the bottle spinning belts which causes
tangential =zontact between the glue cocating =f the label

therecn and rotating container thereby enabling the

container to remove the label from said wheel and wrap the

-y

Iy
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label arcund itself in a linear distance traveled by the
container as it makes essentially one revolution/or in &
linear distance traveled by the container equal to 107 of
the label's length, whichever is less; a staticonary
discharge container compressicn pad parallel to and in
cooperation with the moving container drive belt for
receiving a labeled container from the label transport
wheel and for causing said container to be rolled around
ite vertical axis thereby pressing the label firmly
therecn, but alsc rapidly increasing the container’s linear
speed to quickly exit away from the label transport wheel
by decreasing the rotaticnal speed of said container; a
linearly maoving discharge conveyor chain for receiving
labeled containers from the staticnary discharge
compression pad and container drive belt causing the

containers to exit the machine.

An iﬁprﬂved automatic high-speed labeling machine of the
type in which cpposite sides of upright cylindrical
containers are engaged by parallel belts, one of which moves
in a slower linear directicn than the other for rotating and
linearly propelling containers tangentially past a rotating
label transport means for transferring a label to a
container, the improvement comprising:

A. a pair of staticnary pads, one positioned linearly
ahead =f and the ather positicned linearly behind the slower
moving parallel belt, for laterally engaging cne side of &
cﬁntainer thereby causing its linear speed to increase but

its rotaticonal speed to decrease as the container is ralled
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along said pads for rapid entrance and exit from a label
transport means; and wherein !

E. said rotating label transport means rotates at the

same peripheral speed and in cooperation with the linear

speed of the slower moving parallel belt for receiving a

container and said container trapped between said parallel

belts is forced to decrease its linear speed while

increasing the container’s rotaticnal speed to equal that of

the said rotating label transpoart means so that a container

may lift and wrap & label arcund itself while essentially in

tangential contact with said rotating label transport means.

The labeling machine =f claim 2 including a timing means for

releasing individual containers to said parallel belts.

The labeling machine of claim = wherein the rotating label

transport means includes an internal vacuum means for

hoelding labels until they are transferred to containers.

"

o
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