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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to automated label-
ing apparatus for placing identification labels on a lay-
up of sheet material. More particularly, this invention
is directed to computer controlled apparatus having a
plurality of labeling carriages on a supporting beam
working in unison to position and apply identification
labels on predetermined positions on a top layer of a
layup of sheet material prior to cutting.

2. Description of Related Art

Various systems and methods have been used in
the artto cut and label a predetermined nest of pieces
from a plurality of plies of sheet material known as a
layup. Initially, the layup of sheet material was labor-
iously cut by hand. Uniformity of the cut pieces was
obtained by overlying the layup of sheet material with
a plotted representation of the patterned pieces. This
plotted representation defined the perimeter that was
to be followed during the manual cutting procedure.
Further, the plotted representation could be exten-
sively annotated with identifying indicia which would
remain with the cut pattern pieces when they were re-
moved to the sewing room for assembly into the fin-
ished product. This identifying indicia includes such
information as size, location, assembly order, etc.
which is essential to proper and efficient completion
of the finished product.

With the development of automated cutting sys-
tems, such as that shown in U.S. Patent No.
3,495,492 entitled APPARATUS FOR WORKING ON
SHEET MATERIAL, the cutting operation was greatly
simplified. However, the need for placement of iden-
tifying indicia on the cut pattern pieces remained.
With automated cutting systems, once the plies of
sheet material have been spread on long commercial
spreading tables, the layup is moved onto the bed of
an automated cutting system. This system is preprog-
rammed to cut a nest of pattern pieces from the sheet
material positioned beneath it.

In order to identify the cut pattern pieces from the
layup, a plotted representation of the nest of pattern
pieces is spread across the top of the layup prior to
cutting. As in the manual cutting procedure discussed
above, the current plotted representation may include
the perimeter outline of each pattern piece as well as
identifying indicia for each individual piece positioned
within that perimeter outline.

Once in position, both the plotted representation
and the layup of sheet material are cut simultaneously
leaving a stack of pattern pieces topped with a simi-
larly shaped portion of the plotted representation
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bearing individualized identifying indicia for that par-
ticular pattern piece. The stacks of pattern pieces are
then routed through the manufacturing/assembly sta-
ges to generate the finished product.

The use of a plotted representation has several
inherent drawbacks and disadvantages. For example,
one major drawback that is readily apparent is the ex-
cessive cost of superfluous plotting paper. In the gar-
ment industry alone, a tremendous amount of paper
is used to create the plotted representations for the
voluminous number of pattern pieces cut each day.
Since the automated cutting systems do not need the
plotted periphery to follow, the major bulk of the paper
occupying that periphery is waste. In effect, the only
necessary portion of the plotted representation is the
small area occupied by the identifying indicia. Apart
from the costs associated with this wasted paper,
other related costs include plotting equipment, labor
costs, storage of large rolls of plotting paper, ink and
disposal of waste paper.

Another drawback to the use of plotted represen-
tations is the serious concern of losing the identifying
indicia for stacks of pattern pieces prior to manufac-
ture and/or assembly. Since the plotted representa-
tion is simply spread out over the layup of sheet ma-
terial, it is difficult to ensure that the cut portions stay
with the appropriate stack of cut pattern pieces. This
is particularly true for smaller pieces which are easily
confused or misplaced.

One apparatus developed to address these draw-
backs is shown in U.S. Patent No. 4,028,167 entitled
LABEL APPLICATOR FOR AUTOMATICALLY CON-
TROLLED CUTTING MACHINE. This apparatus
mounts a label applicator with the automated cutting
tool on the support beam of a cutting table above the
layup of sheet material. As an individual pattern piece
is cut by the cutting tool, the label applicator affixes
a label containing identifying indicia to the cut piece.

While this apparatus attempts to solve some of
the aforementioned problems, it does not address all
of them and, in some instances, creates others. For
example, when the layup of sheet material is cut with
automated cutting apparatus, a vacuum system is
usually used to hold down the layup so that it doesn’t
move. This vacuum system takes the form of a fora-
minous table through which a vacuum is drawn. In or-
der to enhance this hold down vacuum, a cover film
is placed over the layup prior to cutting. This combin-
ation serves to compress the layup of sheet material
and hold it in place to facilitate the cutting operation.

After cutting, the label applicator, mounted adja-
cent the cutting tool, moves into position to apply the
label. However, because the cover film overlies the
layup, the label applicator is actually affixing the label
to the cover film covering the stack of cut pattern
pieces. Accordingly, one is still faced with the risk of
losing or confusing the identifying indicia, particularly
for smaller pattern pieces.



3 EP 0 460 281 B1 4

As discussed above, prior to the cutting opera-
tion, plies of sheet material are spread out and in-
spected on long spreading tables. Most manufactur-
ing facilities utilize a number of these long spreading
tables to provide a continuous series of layups of
spread sheet material to a single automated cutting
operation. Because the spreading operation is much
quicker than the cutting operation, there is typically
a substantial lag time while the spread sheet material
awaits transfer to the cutting operation. Using an in-
tegral cutting-labeling apparatus of the type descri-
bed above, the amount of time necessary for the cut-
ting operation is tremendously increased over con-
ventional automated cutting operations. This is be-
cause the label applicator operates in sequence with
the cutting tool to label a pattern piece after it has
been cut. Therefore, one operation, either labeling or
cutting, is stopped while the other is proceeding. Also,
should a malfunction occur in either the labeling or
cutting tool, the entire cutting/labeling operation
ceases until the malfunction is corrected. This is a se-
rious consideration in, for example, the garment in-
dustry where time and throughput are critical pricing
and profit considerations.

Therefore, it would be highly desirable to have an
automated labeling apparatus which could apply iden-
tifying indicia at predetermined positions directly on a
layup of sheet material while it is on the spreading ta-
ble prior to and independent from the automated cut-
ting operation.

Accordingly, it is one object of the present inven-
tion to provide automated labeling apparatus, oper-
able independent of the cutting operation to apply
identifying labels to a layup of sheet material.

It is a further object of the present invention to
provide automated labeling apparatus which can se-
curely apply identifying labels directly onto the top
layer of a layup of sheet material prior to cutting.

It is also an object of the present invention to pro-
vide automated labeling apparatus which employ mul-
tiple labeling carriages working in conjunction to effi-
ciently apply identifying labels to predetermined pos-
itions on a layup of sheet material prior to cutting.

These and other highly desirable and unusual re-
sults are accomplished by the present invention in an
automated labeling apparatus having a plurality of
labeling carriages on a supporting beam working in
unison to position and apply identifying labels on pre-
determined positions along a layup of sheet material.

Objects and advantages of the invention are set
forth in part herein and in part will be obvious there-
from, or may be learned by practice with the inven-
tion, which is realized and attained by means of the
instrumentalities and combinations pointed out in the
appended claims. The invention consists of novel
parts, constructions, arrangements, combinations,
steps and improvements herein shown and descri-
bed.
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SUMMARY OF THE INVENTION

According to the present invention, an automated
labeling apparatus is provided for positioning and ap-
plying identifying labels on predetermined positions
along a layup of sheet material prior to cutting. The ap-
paratus includes multiple labeling carriage assem-
blies mounted on a support beam for independent
movementthereon. Atleast one label printer-load sta-
tion is attached to the apparatus so as to be accessi-
ble to the labeling carriage assemblies for providing
preprinted identifying labels. A central processing
computer controls movement of the support beam
and the labeling carriage assemblies as well as the
functioning of the label printer-load station so as to
coordinate operation of the labeling carriage assem-
blies for efficient operation.

The apparatus is adapted for movement in the X,
Y, Z Cartesian coordinate system with the support
beam carrying the labeling carriage assemblies
along the table containing the layup and the labeling
carriage assemblies adapted for transverse move-
ment along the support beam and in the vertical di-
rection.

In one embodiment of the present invention, aro-
tatable drum capable of releasably holding six pre-
printed labels simultaneously is used with each lab-
eling carriage assembly to facilitate even faster
throughput times. This is accomplished by substan-
tially reducing the number of times the labeling car-
riage assembly must return to the label printer-load
station during a labeling operation.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, referred to herein
and constituting a part hereof, illustrate the preferred
embodiments of the apparatus of the present inven-
tion, and, together with the description serve to ex-
plain the principles of the invention.

Fig. 1 is a perspective view of an automated lab-
eling apparatus with transfer table in accordance with
one embodiment of the present invention.

Fig. 2 is a side view taken along line 2-2 of Fig. 1
of an automated labeling apparatus showing the drive
system.

Fig. 3 is an end view taken along line 3-3 of Fig.
1 of an automated labeling apparatus showing the
labeling carriage assemblies, printer-load stations
and central processing unit.

Fig. 3a is a frontal view in partial cross-section of
an alternate steering and alignment structure.

Fig. 4 is a plan view of a plotted representation for
a layup of sheet material showing labels positioned on
the patterned pieces.

Fig. 5 is a plan view taken along line 5-5 of Fig. 3
of a label carriage assembly in accordance with one
embodiment of the present invention.
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Fig. 6 is a side view taken along line 6-6 of Fig. 5
of the label carriage assembly.

Fig. 7 is a side view taken along line 7-7 of Fig. 3
of the pressure limit switch of the label carriage as-
sembly.

Fig. 8 is a frontal view taken along line 8-8 of Fig.
7 of the limit switch.

Fig. 9 is a fragmentary side view taken along line
9-9 of Fig. 3 of the printer-load station with supply and
take-up reels for adhesive backed labels.

Flg. 10 is a frontal view taken along line 10-10 of
Fig. 2 showing the belt drive for the support beam
wheels.

Fig. 11 is afragmentary plan view taken along line
11-11 of Fig. 2 of the belt drive system for the labeling
carriage assemblies in accordance with one embodi-
ment of the present invention.

Fig. 12 is a cross-sectional view taken along line
12-12 of Fig. 10 showing the structure of the joined
positive drive belt.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a preferred embodiment of an au-
tomated labeling apparatus, generally designated 30,
in position on a spreading table 32 over a layup of
sheet material 34 spread thereon. The apparatus 30
includes a rectangular hollow support beam 36 hav-
ing a plurality of label carriage assemblies 38 mount-
ed thereon for longitudinal movement.

Support beam 36 is maintained above spreading
table 32 by means of side supports 40 positioned at
either end of the beam 36. A printer-load station 42 is
also provided on either end of support beam 36 in a
position accessible to a corresponding label carriage
assembly 38.

Support beam 36 is movable in an illustrated X-
coordinate direction by friction wheels 44 positioned
on side supports 40. Wheels 44 travel along the out-
side surface of the spreading table 32 and are provid-
ed in aligned pairs on each side support 40. Wheels
44 are preferably formed with high friction tread to
prevent slippage. One particularly advantageous
type of wheel is a 90 durometer polyurethane friction
wheel available from Meridian Laboratories in Middle-
ton, Wisconsin.

Friction wheels 44 are driven in the X-coordinate
direction by a belt driving system shown generally at
46 in FIG. 2. A DC servo motor 48 mounted to side
support 40 drives a torque translation tube 50 by
means of timing belt 52. Torque translation tube 50 ex-
tends through rectangular hollow support beam 36
and translates the torque of the DC servo motor 48
to uniformly drive both pairs of friction wheels 44.

A drive belt 54 interconnects each pair of friction
wheels 44 to a corresponding end of the torque trans-
lation tube 50 such that both pairs of friction wheels
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44 are driven evenly along the spreading table 32.
Tension is maintained on the drive belts 54 by beltten-
sioning pulleys 56 and 58. Where greater accuracy
and reduced slippage is desired, timing belt 52 and
drive belts 54 may be positive drive belts interfitting
timing belt pulleys and wheels. In the present embodi-
ment, timing belt 52 and drive belts 54 are fabricated
from polyurethane however, a wide variety of other
belting material could be substituted including rubber,
plastics and metals.

In one particularly advantageous embodiment of
the present invention the spreading table 32 is provid-
ed with a shoulder track 60 along a longitudinal out-
side edge (See FIGS. 1-3). A pair of grooved track
wheels 62 is provided on the side support 40 corre-
sponding to shoulder track 60 to guide and align the
automated labeling apparatus 30 as it is driven along
the spreading table 32.

Where a spreading table is not provided with a
shoulder track 60 (best seen in Fig. 3A), the grooved
track wheels 62 are replaced with spring loaded roll-
ers 66 on both sides of the table. The rollers 66 con-
tact the vertical edges 70 of spreading table 68, per-
pendicular to the table surface. The spring loaded
rollers 66 serve to compensate for irregularities in the
width of the spreading table 68 while maintaining the
automated labeling apparatus 30 in alignment as it is
driven along spreading table 68 by friction wheels 44.

Due to the non-uniform flatness of the spreading
table surface over which hollow beam 36 travels, it is
preferred that only one of the side supports 40 is
mounted rigidly to the beam. It is particularly advan-
tageous to provide a pivot 72 at the intersection of the
side support which mounts the DC servo motor 48.
The pivot 72 allows the beam 36 to compensate for
surface anomalies in the table 32 and still maintain all
of the friction wheels 44 in contact with the table sur-
face. This pivot 72 effectively translates the four point
support system created by friction wheels 44 into a
three point floating support system.

In embodiments utilizing the pivotally mounted
beam structure, maintaining proper tension on the
driving belts 54 and the timing belt 52 is an important
factor. One means of addressing this is to mount the
DC servo motor drive pulley 74 directly beneath the
torque ftranslation tube 50, on the same geometric
axis. With this arrangement, the tension on the belts
is maintained despite pivotal motion of the beam.

The automated labeling apparatus 30 is adapted
for controlled movement along the length of the
spreading table 32. In the present embodiment, the
linear positioning of the apparatus along spreading ta-
ble 32 is accomplished by an optical encoder 76
mounted to the side support 40 adjacent rail 60 on a
spring loaded mounting plate 78. A polyurethane fric-
tion wheel 80 is mounted to the shaft of the encoder
76. As the apparatus moves along the spreading ta-
ble 32, contact between the spreading table surface
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and the encoder 76 results in a translation of the lin-
ear motion of the apparatus to rotational motion of the
encoder 76. The apparatus utilizes the encoder feed-
back information for both closed loop servo control
and positional feedback.

At least one printer-load station 42 is provided
with the automated labeling apparatus of the present
invention in order to print and deliver information lab-
els 84 to a plurality of label carriage assemblies 38.
In a preferred embodiment of the present invention,
one printer-load station 42 is secured to each end of
support beam 36. The printer-load station supports a
label supply, a label printer and means for delivering
the printed labels to a label carriage assembly 38. In
the embodiment shown in Fig. 9, a web of material
containing adhesive backed blank labels 86 on roller
90 is supported on mounting plate 82. A take up roller
92 is positioned above roller 90 to collect the carrier
web of material 98 after the printed labels have been
removed.

The web of blank labels 86 is threaded to thermal
printer 94 mounted in the same vertical plane as roller
90. Thermal printers are well known in the art and are
available from a variety of commercial sources includ-
ing Seiko Instruments USA Inc. of Torrance, Califor-
nia. Although a thermal printer is used in this embodi-
ment of the invention, any acceptable printer can be
utilized including electrostatic, ink jet, or other type.
The thermal printer 94 is capable of both alphanume-
ric and bar code printing. Predetermined information
in the desired form is printed on the label as the web
passes through the printer 94.

A sharply angled peeler bar 96 is positioned be-
yond the printer 94 and serves to remove the printed
adhesive backed label 84 from the carrier web 98 as
the web passes over the edge of the peeler bar 96.
The carrier web 98 is then wound onto take up roller
92.

A motor 100 is coupled to take up roller 92
through a clutch mechanism to ensure uniform ten-
sion on the web during advancement. In addition, sta-
tionary idlers 102 are provided to guide the web along
the loop from roller 90 to takeup roller 92.

The type and characteristics of the label material
used will be determined by the particular application.
For example, in the garment industry the material
onto which the label is applied is usually a woven fab-
ric type and the labels should adhere reliably. The
label should also be easily removable without damag-
ing the material or leaving any adhesive residue. In a
particularly advantageous embodiment of the pres-
ent invention, blank labels supplied by Ever Ready
Label, Belleville, N.J. as thermal paper no. Ricoh-
130LAM are used. These labels have been found to
provide good adhesion and be easily and completely
removable without adhesive residue.

A plurality of label carriage assemblies 38 are
mounted on hollow support beam 36 for controlled
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longitudinal movement thereon. In the present em-
bodiment, two label carriage assemblies 38 are
mounted on opposing vertical faces of support beam
36. The two label carriage assemblies 38 of the pres-
ent embodiment are mounted on bearing carriages
movably supported longitudinally on a circular rail 104
which is mounted along the front and rear vertical
faces of the beam 36. It is contemplated that addition
label carriage assemblies may be incorporated on the
support beam to enhance labeling speed and capaci-
ty. Forexample, the carriages may be arranged in va-
rious configurations including the use of three car-
riage assemblies, each responsible for overlapping
areas of the layup or four or more carriage assem-
blies designed to cooperate to label predefined por-
tions of the layup.

An opposing cam and roller are used to secure
the lower end of the label carriage assemblies 38 to
U-shaped longitudinal channels 106 formed in the
lower vertical of faces of the support beam 36. This
provides a secure and stable attachment for the label
carriage assembly and prevents rotation about circu-
lar rail 104.

The label carriage assemblies 38 are capable of
unrestricted movement along the Y-coordinate direc-
tion and can move independent of each other. One
particularly advantageous bearing assembly is the
Round Way® bearing available from Thomson Indus-
tries, Inc. of Port Washington, N.Y.

Referring to Figs. 10-12, each label carriage as-
sembly 38 is drive in the Y-coordinate direction by a
DC servo motor 108 connected to a polyurethane Gil-
mer or positive drive belt 110. Drive pulley assembly
112 is mounted at one end of hollow support beam 36
with idler pulley 114 mounted at the opposite end
thereof in the same longitudinal plane. Positive drive
belt 110 is tensioned between both the drive pulley
assembly 112 and the idler pulley 114 such that half
of the length of belt 110 is positioned outside hollow
support beam 36 and the other half of the length of
the belt 110 is routed inside the beam 36. A separate
DC servo motor drive belt 116 interconnects the shaft
of DC servo motor 108 and drive pulley assembly 112.

In one particularly advantageous embodiment,
positive drive belt 110 is formed by joining proximate
118 and distal ends 120 of a length of drive belt ma-
terial as shown in Fig. 12. The belt material is looped
over and the ends 118, 120 are butted together as
shown. A small connecting piece of the same positive
drive belt material 122 is used to help join the ends.
By interlocking the teeth of the connecting piece of
belt material 122 with the teeth of the butted ends
118, 120 of the belt material, the ends 118, 120 are
positioned in accurate alignment. Outer and inner
plates, 124 and 126, respectively, are positioned at
the joined ends and are bolted together to form a se-
cure joint. Label carriage assembly 38 is bolted
through the outer plate 124, the butted belt ends 118,
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120 and the inner plate 126 forming a strong and stur-
dy bond between the label carriage assembly 38 and
the positive drive belt 110.

In one preferred embodiment of the present in-
vention illustrated in Figs 5-8, each label carriage as-
sembly 38 comprises three major components. The
first of these components is a rotatable drum 128
adapted to hold a plurality of printed labels 84. The ro-
tatable drum 128 is cylindrical in shape and rotates
transversely through its center axis.

Drum 128 is provided with a plurality of flats 130
along its circumferences and tangent to the periphery
of the drum surface for receiving printed labels 84
face down. Labels 84 are held in position on the flats
130 by spring loaded pins 132 located along the peri-
meter of the drum 128 and positioned to engage the
outside edges of the printed labels 84. In the embodi-
ment shown in Figs. 5-8, there are two pins 132 for
each flat on the surface of drum 128. A stepper motor
134 provides controlled rotational motion of drum 128
through drive belt 136.

Due to the random nature of the shapes of the va-
rious pattern pieces 138 to be labeled, it is sometimes
necessary to apply the printed label 84 in an angular
orientation (See FIG. 4). In order to facilitate place-
ment of labels in any desired angular orientation, an
angular control mechanism is provided as the second
major component of the label carriage assembly.
Drum 128 is mounted to the label carriage assembly
on a vertical spring loaded shaft 140 perpendicular to
the drum’s axis of rotation. Astepper motor 142 drives
a pulley 144 through drive belt 146. Pulley 144 is at-
tached to the upper end of vertical spring loaded shaft
140 for rotation about a horizontal plane. Activation of
stepper motor 142 controls the degree of angular ro-
tation of drum 128 prior to application of the printed
label 84.

The third major component of the label carriage
assembly is the height control mechanism for control-
ling movement of the drum 128 in the Z-coordinate di-
rection. A clearance between drum 128 and the sur-
face of the layup of sheet material 34 is maintained
whenever label carriage assembly 38 is not actually
applying a label 84. This is to allow the apparatus 30
to traverse the entire surface of the spreading table
32 in the X- and Y-coordinate directions without inter-
fering with the sheet material 34 spread on the table.
Once label carriage assembly 38 is brought into pos-
ition over the location where a printed label 84 is to be
applied, drum 128 is lowered into contact with the top
layer of the sheet material 34. Vertical movement of
the label carriage assembly is accomplished by
means of a vertically mounted lead screw 148, direct-
ly coupled by a helical flex coupling 150 to a stepper
motor 152. Two additional Round Way® bearings 149
are provided parallel to lead screw 148 for alignment
and support of the carriage in the Z-coordinate direc-
tion. Activation of stepper motor 152 provides the

10

15

20

25

30

35

40

45

50

55

vertical motion required to lower drum 128 to the
sheet material surface and return it back to an elevat-
ed position.

In a particularly advantageous embodiment of
the present invention, the label carriage assembly 38
further includes a contact sensor mechanism for
sensing and adjusting vertical travel of the drum. The
contact sensor mechanism includes a wire cage
presser foot 154 (best seen in FIGS. 7-8) which acti-
vates a micro switch 156 when it comes in contact
with the top surface of the layup of sheet material 34
(shown in phantom in FIG. 7). Feedback from this
contact sensor mechanism allows the automated lab-
eling apparatus to automatically accommodate varia-
tions in the height of the layup of sheet material 34
without requiring manual setting and adjustment. Ac-
tivation of the presserfoot also ensures thatthe sheet
material is not disturbed during the labeling process.
Furthermore, the label carriage assembly 38 is pro-
tected from the shock or damage caused by impact of
the drum 128 on the layup of sheet material 34 by the
vertical spring loaded shaft 140 which acts as a shock
absorber to absorb impact force.

A central processing computer 158 controls and
coordinates all of the functions of the labeling appa-
ratus 30 including, inter alia, movement in the X-, Y-
and Z-coordinate direction, printing of labels with pre-
determined information, loading of preprinted labels
onto the drum 128 as well as diagnostic self checks
of the automated systems.

In a particularly advantageous embodiment of
the present invention a standard IBM personal com-
puter is programmed with the coordinates of the pre-
determined label locations within the periphery or
profile of the pattern pieces 138 to be subsequently
cut from the layup of sheet material 34 (See FIG. 4).
The computer 158 is also provided with the appropri-
ate identifying indicia to be printed on each label. This
information is compiled and a labeling sequence is
determined for the most efficient throughput for a giv-
en layup of sheet material.

Using well known numerical control techniques
for the control of multi-axis machines, the computer
158 sequences the printing, loading, alignment, appli-
cation and reloading of labels by the labeling appara-
tus 30. Since both numerical control techniques and
position programming is well known to those skilled in
the art, an exhaustive description of those techniques
are not provided.

Operation of the automated labeling apparatus
30in accordance with the present invention will occur
generally in the following sequence. First, atleastone
layer of sheet material 34 is spread out and inspected
on a spreading table 32. In most instances a number
of spreading tables will be in use simultaneously in or-
der to provide a continuous volume of material to the
cutter operation (not shown).

The automated labeling apparatus is brought to
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the spreading table 32, preferably on a transfer table
160, and moved into position over the layup to be lab-
eled. AC power is picked up from a power channel 162
through a sliding plug 164 which is adapted to travel
along power channel 162 in the X-coordinate direc-
tion as the apparatus moves.

The automated labeling apparatus 30 is then in-
dexed at a predetermined position on the layup of
sheet material 34. This indexing provides a reference
point from which the central processing unit 158 di-
rects the movement and operation of the labeling ap-
paratus. In a preferred embodiment of the invention,
a bright LED pointer 166 is mounted to the labeling
carriage assemblies (see FIG. 7). This pointer 166
aids the operator of the equipment in accurately pos-
itioning the apparatus for indexing.

At this stage, a diagnostic check can be run to in-
sure that all of the assemblies are operating properly.
Once proper operation is confirmed, the operator ini-
tiates the labeling sequence. The label carriage as-
semblies 38 are moved to their respective load sta-
tions 42 and present the drum 128 in position in front
of the peeler bar 96 of the printer-load station as
shown in FIG. 9. The bottom edge of the peeler bar
96 is situated above the flats 130 on the drum 128.
By accessing the data file containing the label infor-
mation within the central processing unit 158 the prin-
ter is directed to print the labels in the sequence in
which they are to be applied.

As the printed labels 84 pass over the edge of the
peeler bar 96, the printed labels are separated from
the carrier web 98. The printed label 84, adhesive
side up, is directed onto a flat 130 on the cylindrical
drum 128. As the label 84 moves onto the flat 130,
spring loaded pins 132 are electromagnetically raised
to accommodate the label between the pins. When
the label is in position, the pins 132 are retracted to
their original position. Label 84 will remain in position
on the flat 130 of the drum 128 by the force imposed
by the heads of pins 132.

Drum 128 is then rotated to the next flat 130 to
receive another label. This process is repeated for
each of the flats on the drum. In a preferred embodi-
ment of the invention, an optical sensor 168 is provid-
ed to verify that all of the flats 130 have been properly
loaded.

Once the drums 128 have been loaded with print-
ed labels 84, the label carriage assemblies 38 are
moved out of the printer-load station 42 and begin the
label placement process. The data file containing the
numerical placement data for the labels in the X- and
Y-coordinate directions and angular placement data is
accessed and the central processing unit 158 directs
the labeling apparatus to the first placement position.
Once in position over the desired label location, the
proper angle is set and the drum 128 is oriented so
that the label to be applied is above and horizontal to
the surface of the sheet material 34.
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Second optical sensor 170 may optionally be pro-
vided adjacent the placement position of drum 128
(see FIG. 6) to insure that the label is properly in place
on flat 130 prior to application.

With the label carriage assembly 38 in place, the
drum 128 is lowered to contact the surface of the lay-
up of sheet material 34 and then raised to an elevated
position above the applied label 84. The adhesive
force of the label 84 overcomes the holddown force
of the pins 132 and the label 84 remains securely in
place on the top layer of sheet material.

A third optical sensor 172 may also be provided
adjacent the placement position of drum 128 (see
FIG. 6) and is used as the placement feedback sen-
sor. Where this sensor is utilized, the drum 128 is
positioned in front of the sensor and scanned to in-
sure that the label is not still affixed to the flat 130.

This process continues until all of the printed lab-
els retained on drum 128 have been applied to their
predetermined location on the top sheet of the layup.
Efficient operation and fast throughput of the layup is
accomplished by having one label carriage assembly
applying labels as the second label carriage assem-
bly is reloading its drum 128. In this fashion, label
loading and application are taking place simultane-
ously. This ensures that the apparatus 30 always has
a loaded carriage ready for application.

In the event of a malfunction, the central process-
ing unit 158 will cease labeling operations and return
the malfunctioning labeling carriage assembly to the
operator’s station for repair. For example, if a label
has been retained by the drum 128, the carriage will
return and allow the operator to remove the problem
label. The apparatus is then reactivated and the mis-
applied label data is added back into the system for
reprinting and reapplication.

Once the entire layup of sheet material has been
labeled, the sliding plug 164 of the automated label-
ing apparatus is disconnected from the power chan-
nel 162 and the apparatus is rolled onto transfer table
160 for movement to an adjacent spreading table. The
process then continues as above.

To the extent not already indicated, it also will be
understood by those of ordinary skill in the art that
any one of the various specific embodiments herein
described and illustrated may be further modified to
incorporate features shown in other of the specific
embodiments.

The invention in its broader aspects therefore is
not limited to the specific embodiments herein shown
and described but departures may be made there-
from within the scope of the accompanying claims
without departing from the principles of the invention
and without sacrificing its chief advantages.
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Claims

Automated labeling apparatus (30) for applying
identifying lables, each label being applied direct-
ly at a predetermined position along a top sheet
of a layup of sheet material (34) on a table (32)
comprising:

amovable supportbeam means (36) positionable
on said table (32) and movable over said layup of
sheet material (34);

a plurality of labeling means (38) mounted on said
support beam means (36) for independent longi-
tudinal movement thereon and vertically adjust-
able relative to said layup of sheet material (34)
wherein each said labeling means (38) is move-
able independently of other labeling means (38);
at least one label printing means (42) for printing
identifying information on labels accessible to
said labeling means (38); and

control means (158) for controlling and coordinat-
ing movement of said support beam means (36)
and labeling means (38) and operation and print-
ing of said label printing means (42).

Automated labeling apparatus according to claim
1 wherein said labeling means (38) includes a ro-
tatable drum (128) having a plurality of load pos-
itions (130) thereon for releasably receiving a
preprinted label (84) in each said load position
(130) from a label printing loading means (42) and
rotatably applying said labels in a predetermined
sequence.

Automated labeling apparatus according to claim
1 or 2 wherein said labels (84) are adhesive
backed.

Automated labeling apparatus according to one
of the claims 1-3 further comprising steering
means mounted to said support beam to facilitate
alignment of said beam means along said table.

Automated labeling apparatus according to one
of the claims 1-4 wherein said label printing-load-
ing means (42) include a thermal printer (94) for
printing identifying indicia onto said labels.

Automated labeling apparatus according to one
of the claims 1-5 wherein said label-printing
means (42) includes an electrostatic printer.

Automated labeling apparatus according to claim
1 wherein said table is a spreading table (32); said
labeling means (38) comprising a plurality of lab-
eling carriages movably mounted on said support
beam (36) for independent longitudinal move-
ment thereon and vertically adjustable relative to
said layup of sheet material (34); and
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a label applicator means attached to each of said
labeling carriages (38) for retaining and applying
preprinted labels (84) onto said layup of sheet
material (34); and said printing means comprising
at least one label printing station (94), accessible
to said label applicator means for printing identi-
fying information on labels (84).

Automated labeling apparatus according to claim
7 wherein said label applicator means comprises
a rotatable drum (128) having a plurality of load
positions (130) around the periphery thereof for
releasably receiving preprinted labels (84) from
said label printing station (94).

Automated labeling apparatus according to claim
7 or 8 wherein said label printing station includes
a web (98) of adhesive labels, a printing means
(94), a peeling means (96) for removing said lab-
les from said web (98) after printing and a take-
up reel (92) for collecting said web.

Automated labeling apparatus according to claim
9 wherein said printing means (42) is a thermal
printer (94).

Automated labeling apparatus according to claim
1 wherein said table is a spreading table (32);
said support beam means comprising a support
beam (36) having side supports (40) located at
either end thereof, said side supports (40) having
wheels (44) for moving said support beam (36)
along the spreading table (32) over the layup of
sheet material (34); drive means (48, 50) con-
nected to said wheels (44); said labeling means
comprising

a plurality of labeling carriages (38) movably
mounted on said support beam (34) for indepen-
dent longitudinal movement along said support
beam (34) and independently vertically movable
relative to the layup of sheet material (34);

drum applicator means (128) rotatably mounted
on said labeling carriages, said drum applicator
means (128) including a plurality of label loading
positions (130) for releasably holding the label
(84); said printing means comprising

at least one printing station mounted on said ap-
paratus accessible to said drum applicator
means (128) and including a web of labels (98),
a printer (94), and a means (96) for removing said
labels from the web; and said control means com-
prising

central processing control means (158) for con-
trolling and coordinating said drive means (48);
labeling carriages (38), drum applicator means
(128) and printing station so that said drum appli-
cator means (128) cooperate to simultaneously
load and apply said labels (84) on said layup of
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sheet material (34).

Automated labeling apparatus according to claim
11 further comprising a transfer means for sup-
porting and moving said automated labeling ap-
paratus from one table (32) to another.

Automated labeling apparatus as in claim 12 fur-
ther comprising sensor (154) means for adjusting
the vertical height of said drum applicator (128).

Automated labeling apparatus according to one
of the claims 11-13 further comprising optical
sensor means (170) for sensing the loaded con-
dition of said drum application (128).

Automated labeling apparatus according to one
of the claims 11-14 further comprising an optical
encoder (172) for providing linear positioning in-
formation to said central processing control
means (158).

Automated labeling apparatus according to one
of the claims 11-15 wherein one of said side sup-
ports (40) is pivotally attached to said support
beam (36).

Automated labeling apparatus according to claim
13 wherein said sensor means comprises a
presser foot (154) in combination with micro
switch (156) to sense and adjust the vertical
height of said drum applicator (128).

A method for applying identifying labels (84) di-
rectly at predetermined positions along a top
sheet of a layup of sheet material (34) on a
spreading table (32) comprising the steps of:

printing identifying indicia onto labels (84);

delivering the printed labels (84) to a plur-
ality of labeling carriages wherein each said lab-
eling carriage is moveable independently of other
labeling carriages;

controlling vertical, longitudinal and trans-
verse movement of the labeling carriages (38) to
apply identifying labels (84) directly onto a top
layer of a layup of sheet material (34) at predeter-
mined locations.

A method for applying identifying labels accord-
ing to claim 18 further comprising the step of
sensing label location on said label carriage (38)
to confirm placement of the label (84).

A method for applying identifying labels accord-
ing to claim 18 or 19 further comprising the step
of automatically sensing and adjusting vertical
height of the label carriage (38) above said layup
of sheet material (34).

10

15

20

25

30

35

40

45

50

55

16

21. Automated labeling apparatus as in claim 1,

wherein said table is a spreading table (32).

Patentanspriiche

1.

Automatische Etikettiervorrichtung (30) zum Auf-
bringen von Kennzeichnungsetiketten, wobei je-
des Etikett direkt an einer vorgegebenen Stelle
l&ngs einer oberen Bahn eines Stapels von auf ei-
nem Tisch (32) aufgelegten Stoffbahnen (34) auf-
gebracht wird, umfassend:

eine bewegliche Tragerschieneneinrichtung (36),
die auf dem Tisch (32) positioniert werden und
sich Uber den Stapel aufgelegter Stoffbahnen
(34) bewegen kann;

eine Vielzahl von Etikettiereinrichtungen (38), die
auf der Tragerschieneneinrichtung (36) ange-
bracht sind und sich auf derselben unabhangig
voneinander in Langsrichtung bewegen kdnnen,
und die gegeniiber dem Stapel aufgelegter Stoff-
bahnen (34) vertikal verstellbar sind, wobei jede
der Etikettiereinrichtungen (38) unabhangig von
den anderen Etikettiereinrichtungen (38) beweg-
bar ist;

mindestens eine Etikettendruckeinrichtung (42)
zum Aufdrukken von kennzeichnenden Informa-
tionen auf Etiketten, die fiir die Etikettiereinrich-
tungen (38) zugéanglich sind; und
Steuereinrichtungen (158) zum Steuern und Ko-
ordinieren der Bewegung der Tragerschienenein-
richtungen (36) und der Etikettiereinrichtungen
(38) sowie der Funktion und des Druckvorgangs
der Etikettendruckeinrichtungen (42).

Automatische Etikettiervorrichtung nach An-
spruch 1, bei der jede der Etikettiereinrichtungen
(38) eine drehbare Trommel (128) mit einer Viel-
zahl von Beschickungsstellungen (130) daran
umfaBt, um in jeder der Beschickungsstellungen
(130) aus einer Etikettendruck- und -be-
schickungseinrichtung (42) ein vorgedrucktes
Etikett (84) ablésbar aufnehmen und die Etiketten
drehbar in einer vorgegebenen Abfolge aufbrin-
gen zu kénnen.

Automatische Etikettiervorrichtung nach An-
spruch 1 oder 2, bei der die Etiketten (84) eine
klebefdhige Riickseite aufweisen.

Automatische Etikettiervorrichtung nach einem
der Anspriiche 1 - 3, die weiterhin Steuereinrich-
tungen umfaldt, die an der Tragerschiene befe-
stigt sind, um die Ausrichtung der Tragerschie-
neneinrichtungen langs des Tisches zu erleich-
tern.

5. Automatische Etikettiervorrichtung nach einem
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der Anspriiche 1 - 4, bei der die Etikettendruck-
und -beschikkungseinrichtung (42) einen Ther-
modrucker (94) zum Bedrukken der Etiketten mit
kennzeichnenden Angaben umfaft.

Automatische Etikettiervorrichtung nach einem
der Anspriiche 1 - 5, bei der die Etikettendruck-
einrichtung (42) einen elektrostatischen Drucker
umfaft.

Automatische Etikettiervorrichtung nach An-
spruch 1, bei der es sich bei dem Tisch um einen
Ausbreittisch (32) handelt, wobei die Etikettier-
einrichtung (38) eine Vielzahl von Etikettierschlit-
ten umfalit, die beweglich auf der Tragerschiene
(36) befestigt sind und sich unabh&ngig vonein-
ander auf derselben in Langsrichtung bewegen
kénnen, und die gegeniiber dem Stapel aufgeleg-
ter Stoffbahnen (34) vertikal bewegbar sind; und
eine Etikettenaufbringeinrichtung, die an jedem
der Etikettierschlitten (38) angebracht ist und vor-
gedruckte Etiketten (84) festhalt und auf den Sta-
pel aufgelegter Stoffbahnen (34) aufbringt, und
wobei die Druckeinrichtungen folgendes umfas-
sen:

mindestens eine Etikettendruckstation (94), die
fur die Etikettenaufbringeinrichtung zum Auf-
drucken kennzeichnender Angaben auf Etiketten
(84) zuganglich ist.

Automatische Etikettiervorrichtung nach An-
spruch 7, bei der die Etikettenaufbringeinrichtung
eine drehbare Trommel (128) umfaft, die an ihrer
Peripherie eine Vielzahl von Beschickungsstel-
lungen (130) aufweist, um vorgedruckte Etiketten
(84) losbar aus der Etikettendruckstation (94)
aufnehmen zu kénnen.

Automatische Etikettiervorrichtung nach An-
spruch 7 oder 8, bei der die Etikettendruckstation
eine Bahn (98) mit klebefdhigen Etiketten, eine
Druckeinrichtung (94), eine Abl&seeinrichtung
(96) zur Abnahme der Etiketten von der Bahn (98)
nach dem Bedrucken sowie eine Aufwickelwalze
(92) zur Aufnahme der Bahn umfaft.

Automatische Etikettiervorrichtung nach An-
spruch 9, bei der die Druckeinrichtung (42) aus
einem Thermodrucker (94) besteht.

Automatische Etikettiervorrichtung nach An-
spruch 1, bei der es sich bei dem Tisch um einen
Ausbreittisch (32) handelt,

wobei die Tragerschieneneinrichtung eine Tra-
gerschiene (36) mit Seitenstiitzen (40) umfalit,
die an deren beiden Enden angeordnet sind, wo-
bei die Seitenstiitzen (40) Rader (44) zum Bewe-
gen der Tragerschiene (36) liber den Stapel auf-
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gelegter Stoffbahnen (34) ldngs des Ausbreitti-
sches (32) besitzen; Antriebseinrichtungen (48,
50), die mit den Rédern (44) gekoppelt sind; wo-
bei die Etikettiereinrichtung folgendes umfalit:
eine Vielzahl von Etikettierschlitten (38), die be-
weglich an der Tragerschiene (34) angebracht
sind und sich unabhangig voneinander in Langs-
richtung langs der Trégerschiene (34) bewegen
kénnen und in Vertikalrichtung gegeniiber dem
Stapel aufgelegter Stoffbahnen (34) unabhéngig
voneinander bewegbar sind;

trommelférmige Etikettenaufbringeinrichtungen
(128), die drehbar an den Etikettierschlitten befe-
stigt sind, wobei die trommelférmigen Aufbringe-
inrichtungen (128) eine Vielzahl von Etikettenbe-
schickungsstellungen (130) zum lsbaren Fest-
halten des Etiketts (84) besitzen, und wobei die
Druckeinrichtungen folgendes umfassen:
mindestens eine Druckstation, die an der Vorrich-
tung angebracht ist und fir die trommelférmigen
Aufbringeinrichtungen (128) zugénglich ist und
eine Bahn mit Etiketten (98), einen Drucker (94)
und eine Einrichtung (96) zur Abnahme der Eti-
ketten von der Bahn umfaft; wobei die Steuerein-
richtungen folgendes umfassen:

eine zentrale ProzeRsteuereinrichtung (158) zur
Steuerung und Koordinierung der Antriebsein-
richtungen (48), Etikettierschlitten (38), trommel-
férmige Aufbringeinrichtungen (128) und eine
Druckstation, so dal die trommelférmigen Auf-
bringeinrichtungen (128) so zusammenwirken,
dal} sie gleichzeitig die Etiketten (84) zufiihren
und auf den Stapel aufgelegter Stoffbahnen (34)
aufbringen.

Automatische Etikettiervorrichtung nach An-
spruch 11, des weiteren umfassend eine Uberga-
beeinrichtung zum Halten und Beférdern der au-
tomatischen Etikettiervorrichtung von einem
Tisch (32) zu einem anderen.

Automatische Etikettiervorrichtung nach An-
spruch 12, des weiteren umfassend Fihlerein-
richtungen (154) zur Regulierung der vertikalen
Héhe der trommelférmigen Etikettenaufbringein-
richtung (128).

Automatische Etikettiervorrichtung nach einem
der Anspriiche 11 - 13, des weiteren umfassend
optische Fiihlereinrichtungen (170) zum Abfiihlen
des Beschickungszustands der trommelférmigen
Etikettenaufbringeinrichtung (128).

Automatische Etikettiervorrichtung nach einem
der Anspriiche 11 - 14, des weiteren umfassend
ein optisches Kodiergerat (172) zur Lieferung von
Informationen zur linearen Positionierung an die
zentrale Prozelsteuereinrichtung (158).
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Automatische Etikettiervorrichtung nach einem
der Anspriiche 11 - 15, bei der eine der Seiten-
stiitzen (40) drehbar an der Tragerschiene (36)
befestigt ist.

Automatische Etikettiervorrichtung nach An-
spruch 13, bei der die Fiihlereinrichtungen einen
DruckfuR® (154) in Kombination mit einem Mikro-
schalter (156) umfassen, um die vertikale Hhe
der trommelférmigen Etikettenaufbringeinrich-
tung (128) abfiihlen und einstellen zu kénnen.

Verfahren zum Aufbringen von Kennzeichnungs-
etiketten (84) direkt auf vorgegebene Stellen
l&ngs einer oberen Bahn eines Stapels aufgeleg-
ter Stoffbahnen (34) auf einem Ausbreittisch (32),
umfassend die folgenden Schritte:

Bedrucken von Etiketten (84) mit kennzeichnen-
den Angaben;

Zufiihren der bedruckten Etiketten (84) zu einer
Vielzahl von Etikettierschlitten, wobei jeder der
Etikettierschlitten unabh&ngig von den anderen
Etikettierschlitten bewegbar ist;

Steuern der Vertikal-, Ldngs- und Querbewe-
gung der Etikettierschlitten (38) zum Aufbringen
von Kennzeichnungsetiketten (84) direkt auf eine
obere Lage eines Stapels aufgelegter Stoffbah-
nen (34) an vorgegebenen Stellen.

Verfahren zum Aufbringen von Kennzeichnungs-
etiketten nach Anspruch 18, des weiteren umfas-
send den Schritt des Abfiihlens der Etikettenstel-
le an dem Etikettierschlitten (38), um die Plazie-
rung des Etiketts (84) zu bestétigen.

Verfahren zum Aufbringen von Kennzeichnungs-
etiketten nach Anspruch 18 oder 19, des weiteren
umfassend den Schritt des automatischen Abfiih-
lens und des Einstellens der vertikalen Hohe des
Etikettierschlittens (38) Gber dem Stapel der auf-
gelegten Stoffbahnen (34).

Automatische Etikettiervorrichtung nach An-
spruch 1, bei der es sich bei dem Tisch um einen
Ausbreittisch (32) handelt.

Revendications

1.

Appareil a étiqueter automatique (30) pour appli-
quer des étiquettes d’identification, chaque éti-
quette étant appliquée directement a une position
prédéterminée le long d’'une feuille de dessus
d’'un empilage de matériau en feuille (34) sur une
table (32) comprenant :

un moyen de poufre de support mobile
(36) pouvant étre positionné sur ladite table (32)
et déplagable sur ledit empilage de matériau en

10

15

20

25

30

35

40

45

50

55

11

20

feuille (34);

une pluralité de moyens a étiqueter (38)
montés sur ledit moyen de poutre de support (36)
en vue d’'un mouvement longitudinal indépendant
sur celui-ci et réglable verticalement relativement
audit empilage de matériau en feuille (34), dans
lequel chacun desdits moyens a étiqueter (38) est
déplagable indépendamment de I'autre moyen a
étiqueter (38);

au moins un moyen d’impression d’éti-
quettes (42) pour imprimer une information
d’identification sur des étiquettes accessibles au-
dit moyen a étiqueter (38); et

un moyen de commande (158) pour
commander et coordonner le déplacement dudit
moyen de poutre de support (36) et dudit moyen
a étiqueter (38) et le fonctionnement et I'impres-
sion dudit moyen d’impression d’étiquettes (42).

Appareil a étiqueter automatique selon la reven-
dication 1, dans lequel ledit moyen a étiqueter
(38) comprend un tambour rotatif (128) présen-
tantune pluralité de positions de charge (130) sur
celui-ci pour recevoir amoviblement une étiquette
préimprimée (84) dans chacune desdites posi-
tions de charge (130) d’'un moyen de chargement
d’impression d’étiquettes (42) et appliquant de fa-
¢on rotative lesdites étiquettes suivant une sé-
quence prédéterminée.

Appareil a étiqueter automatique selon la reven-
dication 1 ou 2, dans lequel lesdites étiquettes
(84) sont pourvues d’'un adhésif sur leur c6té
arriére.

Appareil a étiqueter automatique selon I'une des
revendications 1 & 3, comprenant en outre un
moyen de direction monté sur ladite poutre de
support pour faciliter I'alignement dudit moyen de
poutre le long de ladite table.

Appareil a étiqueter automatique selon I'une des
revendications 1 a 4, dans lequel ledit moyen de
charge d’'impression d’'étiquettes (42) comprend
une imprimante thermique (94) pour imprimer
des indices d’identification sur lesdites étiquet-
tes.

Appareil a étiqueter automatique selon I'une des
revendications 1 a 5, dans lequel ledit moyen
d’impression d’étiquettes (42) comprend une im-
primante électrostatique.

Machine a étiqueter automatique selon la reven-
dication 1, dans laquelle ladite table est une table
d’étalage (32); ledit moyen & étiqueter (38)
comprenant une pluralité de chariots a étiqueter
montés de fagon déplagable sur ladite poutre de
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support (36) en vue d’'un mouvement longitudinal
indépendant sur celle-ci et réglable verticalement
relativement audit empilage de matériau en feuil-
le (34); et

un moyen d’application d’étiquettes atta-
ché a chacun desdits chariots a étiqueter (38)
pour retenir et appliquer des étiquettes pré-impri-
mées (84) sur ledit empilage de matériau en feuil-
le (34); et ledit moyen d’impression comprenant

au moins une station d’'impression d’éti-
quettes (94) accessible audit moyen d’application
d'étiquettes pour imprimer une information
d’identification sur les étiquettes (84).

Appareil a étiqueter automatique selon la reven-
dication 7, dans lequel ledit moyen d’application
d’étiquettes comprend un tambour rotatif (128)
présentant une pluralité de positions de charge
(130) autour de sa périphérie pour recevoir de fa-
¢on relachable des étiquettes pré-imprimées (84)
de ladite station d’impression d’étiquettes (94).

Appareil a étiqueter automatique selon la reven-
dication 7 ou 8, dans lequel ladite station d’im-
pression d’étiquettes comprend une bande (98)
d’étiquettes adhésives, un moyen d’impression
(94), un moyen de pelage (96) afin de retirer les-
dites étiquettes de ladite bande (98) aprés I'im-
pression et une bobine d’enroulement (92) pour
collecter ladite bande.

Appareil a étiqueter automatique selon la reven-
dication 9, dans lequel ledit moyen d’impression
(42) est une imprimante thermique (94).

Appareil a étiqueter automatique selon la reven-
dication 1, dans lequel ladite table est une table
d’étalage (32);

ledit moyen de poutre de support compre-
nant une poutre de support (36) possédant des
supports latéraux (40) localisés a chaque extré-
mité de celle-ci, lesdits supports latéraux (40)
possédant des roues (44) pour déplacer ladite
poutre de support (36) le long de la table d’étala-
ge (32) sur 'empilage du matériau en feuille (34);
un moyen d’entrainement (48, 50) connecté aux-
dites roues (44); ledit moyen a étiqueter compre-
nant :

une pluralité de chariots a étiqueter (38)
montés de fagon déplagable sur ladite poutre de
support (34) en vue d’'un mouvement longitudinal
indépendant le long de ladite poutre de support
(34) et déplagable verticalement indépendam-
ment relativement & I'empilage du matériau en
feuille (34);

un moyen d’application & tambour (128)
monté de fagon rotative sur lesdits chariots a éti-
queter, ledit moyen d’application a tambour (128)
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comprenant une pluralité de positions de charge-
ment d’étiquettes (130) pour maintenir de fagon
relachable I'étiquette (84); ledit moyen d’'impres-
sion comprenant :

au moins une station d’'impression montée
sur ledit appareil accessible audit moyen d’appli-
cation a tambour (128) et comprenant une bande
d’étiquettes (98), une imprimante (94), et un
moyen (96) pour retirer lesdites étiquettes de la-
dite bande; et ledit moyen de commande compre-
nant :

un moyen de commande d'unité central
(158) pour commander et coordonner ledit moyen
d’entrainement (48); les chariots a étiqueter (38),
le moyen d’application a tambour (128) et la sta-
tion d’impression, de sorte que ledit moyen d’ap-
plication a tambour (128) coopére pour charger et
appliquer simultanément lesdites étiquettes (84)
sur ledit empilage de matériau en feuille (34).

Appareil a étiqueter automatique selon la reven-
dication 11, comprenant en outre un moyen de
transfert pour supporter et déplacer ledit appareil
a étiqueter automatique d’une table (32) 2 une au-
tre.

Appareil a étiqueter automatique selon la reven-
dication 12, comprenant en outre un moyen for-
mant capteur (154) pour régler la hauteur vertica-
le dudit applicateur a tambour (128).

Appareil a étiqueter automatique selon I'une des
revendications 11 & 13, comprenant en outre un
moyen formant capteur optique (170) pour capter
I’état chargé dudit applicateur a2 tambour (128).

Appareil a étiqueter automatique selon I'une des
revendications 11 & 14, comprenant en outre un
codeur optique (172) pour fournir une information
de positionnement linéaire audit moyen de
commande de l'unité centrale (158).

Appareil a étiqueter automatique selon I'une des
revendications 11 a 15, dans lequel I'un desdits
supports latéraux (40) est monté de fagon pivo-
tante sur ladite poutre de support (36).

Appareil a étiqueter automatique selon la reven-
dication (13), dans lequel ledit moyen formant
capteur comprend un pied presseur (154) en
combinaison avec un microcommutateur (156)
pour capter etrégler la hauteur verticale dudit ap-
plicateur & tambour (128).

Procédé pour appliquer des étiquettes d’identifi-
cation (84) directement a des positions prédéter-
minées le long d’une feuille de dessus d’'un em-
pilage de matériau en feuille (34) sur une table
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d’étalage (32) comprenant les étapes consistant
a:

imprimer les indices d’identification surles
étiquettes (84);

transmettre les étiquettes imprimées (84)
a une pluralité de chariots & étiqueter,

dans lequel chacun desdits chariots a éti-
queter est déplagable indépendamment des au-
tres chariots a étiqueter,

commander un déplacement vertical, lon-
gitudinal et transversal des chariots a étiqueter
(38) pour appliquer des étiquettes d’identification
(84) directement sur une couche de dessus d’un
empilage de matériau en feuille (34) a des locali-
sations prédéterminées.

Procédé pour appliquer des étiquettes d’identifi-
cation selon la revendication 18, comprenant en
outre I'étape consistant a détecter la position de
I'étiquette sur ledit chariot d’étiquettes (38) pour
confirmer le placement de I'étiquette (84).

Procédé pour appliquer des étiquettes d’identifi-
cation selon la revendication 18 ou 19, compre-
nant en outre |’étape consistant a capter et a ré-
gler automatiquement la hauteur verticale du
chariot d’étiquettes (38) au-dessus dudit empila-
ge de matériau en feuille (34).

Appareil a étiquer automatique selon la revendi-
cation 1, dans lequel ladite table est une table
d’étalage (32).
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