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Background of nvention 5 1. Field of the | nyentiohizes . .
The present&’r?% f"ll on is directed to a nethod and _apparatus for
automatically i ngerti n& a_marker into_a“hook near _the binding. -
2. Description of theARRARATUS AND METHOD FOR AUTOQMAYICALLY ot nual | y
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2. Description of the Prior Art
Theft is a continually growing problem in society, requiring additional security

10 measures to minimize theft. In particular, many stores and other places of business have
installed electronic article surveillance systems (EAS) for controlling unauthorized
removal of articles. Such systems use a single or dual status ferromagnetic marker
attached to an article with systems at exits which detect the markers and sound an alarm.

Bookstores and libraries have special problems with theft of books, which are

15 easily concealed. Libraries rarely have surveillance systems and typically have very
limited resources for security personnel. Libraries cannot afford the expense of stolen
books and, in many instances, libraries lose books which are very rare and irreplaceable.
Bookstores try to minimize shoplifting of expensive inventory which is easily accessible
and which may be difficult to monitor in crowded stores.

20 Special EAS systems have been developed for libraries and bookstores. The
markers and attachment methods used with clothing and many other articles cannot be -
easily attached to books without damaging the book. EAS ferromagnetic markers for
use in books are typically long narrow strips that are manually inserted between two
opposing pages of a book, close to and extending substantially parallel to the binding.

25 Each side of the marker is typically coated with an adhesive to secure the marker to the
book pages. When properly placed, the markers are difficult to visually detect, difficult
to remove, and do not detract from the reader's ability to read and enjoy the book. The
markers must be deactivated when articles marked with them are checked out of

libraries or purchased in stores so that an alarm does not sound.
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sound. adhesive\lackifig 96 both the front and back to adhere to the pages of the book, as

PCT/ US97/ 01702d scribed in U.S. Patent No. 5,331,313, assigned to Minnesota Mining and

10 Manufacturing Company. Individual strips are cut from the roll for insertion. Each
marker includes overlapping backing material on each face. The process of removing an
individual backing sheet from the adhesive coated marker and manually inserting and
positioning each individual marker is very laborious, expensive and time consuming for
large collections.

15 In addition to time and expense involved with mahual insertion, the quality of
positioning each marker may vary with manual placemént. It is appreciated that if
markers having adhesive on both sides are placed on the page too far from the binding, it
will be more difficult for the reader to turn the pages and the pages between which the
marker is inserted will not be sufficiently separated and may be difficult to read. Similar

20 problems also occur should the marker be placed into the book is a skewed or bowed
manner. The handling of the markers with manual insertion may also unduly stress or
otherwise damage the strips. When this occurs, signal loss may become great enough
that the markers may not be accurately detected. In addition, since the markers are
typically stored in a container without alignment or protection, the individual markers

25 may be easily twisted, bent or otherwise damaged during shipping or storage.

As access to books is somewhat difficult in some libraries, often requiring a
ladder to reach, it is important that the books need not necessarily be transported to a

central location for marker insertion. Therefore it will be appreciated that if an insertion

device is mobile so that it may be brought either into the aisles between book shelves or
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Summary of the Invention
15 The present invention is directed to a method and apparatus for automatically

inserting markers between opposed pages of books near the binding. The present
invention provides for automatically removing a marker from a roll of detectable marker

material and inserting the separated marker between the opposed pages of a book. -
The insertion apparatus includes a base which receives a sliding tray for
20 supporting a book, with an assemblies’ housing supported above the book. The housing
includes a cartridge assembly which receives a roll of magnetic markers, as well as a
separator assembly for removing the markers from the backing sheet of the roll. A
gripper assembly receives the separated markers and is rotatably mounted so that the
removed marker may be lowered with and extended into the space between the opposed
25 pages oOn an eleva_tor assembly. A V-arm type assembly is utilized for guiding the
marker into position and for providing adequate separation of the opposed pages to
allow full insertion of a marker. A processor receives input from sensors and controls
stepper motors and solenoids to detect the position of the marker and to insert the

marker properly into the book and advance the roll.



that the markers may not be accurately detected. In addition, since the

mar kers are typically stored in a container wthout alignnment or
protection, the i ndi vi dual markers 25 may be easily tw sted bent or
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2 toderd W%Zfééﬂ the length of material and dnve rollers which pull the material from
PCT/ US97/0 1702the roll. The material passes over a peel bar which bends the backing sheet so that each
S marker having adhesive applied to its surfaces is peeled away from the backing sheet.
Left and right drive rollers are preferably independently -d‘i'iyen so that the roll may be
pulled by either end to maintain proper alignment.
The separator assembly includes moveable jaWs which are located proximate the
peel bar and which provide for clamping against an end marker peeled away from the
10 backing sheet. Solenoids actuate the jaws to clamp onto the marker and also provide for
movement of the clamped jaws horizontally away from the peel bar to separate the end
marker from the next adjacent marker. Sensors indicate the presence of both ends of the
marker and signal whether the marker is sufficiently advanced and properly positioned.
The gripper assembly includes a pair of rotatably mounted arms driven by a
15 motor with fingers which clamp to a closed position and spread to an open position for
grabbing end portions of the markers. The end portions of each marker preferably do
not have adhesive applied thereto so that the marker does.-:iot adhere to the surfaces of
the gripper arm fingers. The fingers are actuated by a solenoid to pivot the fingers open
and closed. The gripper arms are pivotally mounted and are biased outward by tension
20 springs. As the separator jaws are moved towards the gripper arms, guide posts
extending from the arms engage ramp portions on the separator jaws to move the arms
slightly inward. At this position, the fingers close to grip the marker. The gripper
assembly is then raised so that the guide posts disengage ﬁ_lc ramp portions, the tension
springs pull the arms outward to provide for gripping the marker so that it is held in a
25 taut, unbowed position. When the marker has been gripped by the fingers, the gripper
assembly is rotated so that the arms extend substantia‘ll‘y- downward until a position
sensor detects the gripper arms are extending downward at the proper angle. The
elevator assembly then lowers the gripper assembly so that the marker is placed

intermediate the opposed pages of the book.
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the gripper arms. When the elevator depth sensor detects that the gripper is lowered the

correct distance, the gripper fingers are pivoted to an open position to release the

15 marker and place it proximate the binding of the book.

Following placement of the marker, the elevator raises the gripper assembly and
the arms are rotated back to a substantially horizontal position. The roll is then
advanced to remove the next marker and have it gripped between the fingers ready for
insertion into the next book. When the gripper assembly is raised, the table lock

20 disengages. The tray is slid outward following placement of the marker and the arm
assembly raised so that the book can be removed and a new book inserted.

These features of novelty and various other advantages which
characterize the invention are pointed out with particularity in the claims annexed hereto
and forming a part hereof. However, for a better understanding of the invention, its

25 advantages, and the objébts obtained by its use, reference should be made to the
drawings which form a further part hereof, and to the accompanying descriptive matter,

in which there is illustrated and described a preferred embodiment of the invention.



separator assenbly for renmoving the markers from t he backi ng sheet of the

roll. A gri pper assenbly receives the separated narkers and is
rotatably nmounted so that the renoved narker may be |owered wth
and extendgg |nto the space between the opposed 257 aﬁﬁg on_an
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properly into dohRsponaing dlfheis odhotiifie §vbral views:
3 Figure 1 shows a perspective view of a marker insertion apparatus according to
5 the principles of the present invention with the loading tray out;
Figure 2 shows a perspective view of the marker insertion apparatus shown in
Figure 1 with the loading tray in the insertion position;
Figure 3 shows a side elevational view of the cartridge assembly, the separator
assembly, the gripper assembly and the elevator assembly for the apparatus shown in
10 Figure 1;
Figure 4 shows an end elevational view of the marker roll cartridge for insertion
apparatus shown in Figure 3;
F’gure 5 shows a slde elevational view of the marker roll cartridge shown in
Figure 4,
15 Figure 6 shows a sectional view of the cartridge taken along line 6-6 of Figure 4,
Figure 7 shows an end elevational view of the separator assembly shown in
Figure 3;
Figure 8 shows a detail end elevational view of the jaws of the separator
assembly shown in Figure 7;
20 Figure 9 shows a top plan view of the solenoid actuator system for the separator
assembly shown in Figure 7;
Figure 10 shows a side elevational view of the separator assembly shown in
Figure 7,
Figure 11 shows a side sectional view of the separator jaws and the marker roll
25 with an end marker separated from the backing sheet;
Figure 12 shows a side sectional view of the separator jaws and the marker roll
with an end marker gripped by the jaws;
Figure 13 shows a side sectional view of the separator jaws and the marker roll

with an end marker separated by the jaws;
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15 assembly for the marker insertion apparatus shown in Figure 1;
Figure 20 shows a top plan view of the v-arm assembly shown in Figure 19;
Figure 21 shows an end detail view of the v-arm assembly shown in Figure 19;
Figure 22 shows a side elevational view of a second embodiment of the v-arm
assembly for the marker insertion apparatus shown in Figure 1;
20 Figure 23 shows an end detail view of the v-arm assembly shown in Figure 22;
and,
Figure 24 shows a control logic diagram for the marker insertion apparatus

shown in Figure 1.
25 Detailed Description of the Preferred Embodiment

Referring now to the drawings, and in particular to Figure 1, there is shown an
apparatus for inserting detectable markers into books, generally designated 100. The
markers are electronic article surveillance ferromagnetic strips which are inserted

30 ..  between two opposing pages of the book close to the binding. The preferred markers



slightly inward. At this position, the fingers close to grip the marker.
The gri pper assenbly is then raised so that the guide posts
di sengage the ranp portions, the tension springs pull the arns

outward towsHep fOr gripping the marker so that it is E@*’ﬂﬂ%}a’f’ﬁ%

taut, unbowed position. Wen the marker has been gripped gers,
the gri pper . assenbly is rotated so that the arns extend o
subst ant i al | y 3fodserhed insommonly gssigned 3hS. Patent Applicasionoentitfed EASSMARKER i pper
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i nt er nedi at e maskes nsersion apparates 10 indhedel @ dlise 102 which houses components such as a
4 - long-life, marine-type battery and other equipment. The base 102 may be mounted on a
5 cart or integrally formed therewith to provide for mobility of the apparatus or it may be
permanently mounted or configured for mounting on a desk or table top.

The base 102 supports a housing 104 on supports 106. The housing 104
includes various assemblies for removing markers from a length of marker material. As
explained hereinafier, the present invention automatically removes an end marker and

10 places it in the book paralle]l with and proximate to the binding.

The book is supported on a sliding tray 110 having a handle 112 extending from
a first end thereof. The tray 110 slides from a marker insertion position shown in Figure
2, to an accessible position shown in Figure 1, by sliding the tray 110 on rails 114. A
sensor linked to a central processor detects when the tray 110 is slid fully to the correct

15 marker insertion position. The tray 110 also includes a lock linked to the processor for
retaining the tray 110 in the insertion position under the housing 104.

A page-spreader system, generally designated 600, includes a V-arm assembly
602 inserting between adjacent pages of the book. The V-arm assembly 602 keeps the
pages spread apart and allows the markers to be inserted therebetween. The page-

20 spreader system 600 generally includes an arm member 604 sliding vertically on support
posts 606, as explained hercinafter. The page spreader system 600 also includes a flag
670 read by the sensor 464 to indicate the depth at which the arm member 604 is
lowered for controlling insertion depth of the markers.

The housing 104 includes a control panel display screen 108 which provides

25 various messages. For example, the screen may provide user information as to the
number of markers which have been inserted, alerts of jamming problems within the
assemblies, indication of the supply of marker material running empty, indication of the
apparatus being ready for insertion, and other messages as may be required.

Referring now to Figure 3, the various assemblies within the housing 104

30 _  required for removing markers and inserting them into the book are shown. The
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book i nserted. )
15 substantially continuous roll of marker material with the adjacent individual markers

separated, but typically connected by the adhesive coating layer, as shown most clearly
in Figures 11-13. The marker material is mounted to a continuous backing sheet or liner
which is peeled away from the markers, as explained herein_aﬁer. The continuous web is
wound around guide rollers 230 and 232 to a peel bar 206. As explained hereinafter, on
20 removal of the end marker, the backing sheet is pulled outward for disposal or recycling
through guide rollers 234 and drive rollers 208 which pull the material from the roll. In
the preferred embodiment, the drive rollers 208 are separated into an independently
driven left drive roller 208A and an independently driven right drive roller 208B
mounted on a left drive shaft 210A and a right drive shaft'- .210B, respectively. The drive
25 shafts 210A and 210B are driven by associated drive gears 216A and 216B,
respectively. | |
, The drive system provides for positioning of the marker should the roll 1000
become misaligned. In the event that one marker end i is out of alignment with the
opposite marker end as detected by sensors on the separator jaws, one of the drive

30 _  rollers 208A or 208B may be advanced as necessary to bring the web of material back



These features of novelty and various other advantages which
characterize the invention are pointed out with particularity in the clains

annexed hereto and formng a part hereof However, for a better
under st and;’w;ap! he invention, its 25 advant ages, bj ects
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grrbodi ment  of ténlgﬁgnihg XI?J'&lnglﬂent of the backing sheet against the drive rollers 208.
The roll 1000 is held on the spindle 222 with an end bracket 224 and a sliding
plunger 226. Radial springs 228 extend radially outward to engage the inner mounting
5 tube portion of the roll 1000. A compression spring 220 provides tension against the
sides of the roll to prevent over rotation when the material is fed from the roll and to
hold the roll 1000 when markers are being pulled from the backing sheet and the next
adjacent marker. In addition, the cartridge assembly 200 includes threading plates 236
for directing the backing sheet after removal of the markers.

10 Referring now to Figures 7, 8 and 9, the separator system 300 for the marker
insertion apparatus 100 is shown. The separator system 300 includes an upper
separating jaw 302 and a Jower separating jaw 304. The jaws 302 and 304 move
together horizontally as an assembly for separating end markers, as explained
hereinafter, and the upper jaw 302 moves vertically for opening and closing the jaws.

15 The upper jaw 302 is actuated by vertically extending solenoids 306, including a left
solenoid 306A and a right solenoid 306B. The solenoids 306 mount on connector plates
308 to the upper jaw and a vertical stop 310 limits the motion of the solenoids 306 and
the upper jaw 302. The upper jaw assembly 302 travels on vertical shafts 312A and
312B.

20 In a similar manner, horizontal movement of the upper and lower jaws 302 and
304 is actuated by a large horizontally mounted solenoid 314 as well as a longer stroke
horizontally mounted solenoid 316. The power solenoid 314 provides the larger
separation force necessary to pull the end marker from the roll 1000, as explained
hereinafter. The longer stroke solenoid 316 provides a sufficient stroke to place the

25 removed marker in the proper position for gripping, as explained hereinafter. A -
connector frame 318 imparts motion through an orifice in the assemblies frame 130 to
the jaws 302 and 304. A horizontal stop 320 limits the travel of the jaws 302 and 304
on completion of the horizontal travel path. An angled arm 324 provides for connection '

of the jaws 302 and 304 to the horizontal solenoids 314 and 316.
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Y PCT/ US97/ 01702 Brief Description of
t he Draw ngs In the drawi ngs, wherein |like reference
letters andgauge Ez%s I ndi cat e corresponding el engidrfyshipifuaghout
t he several Views: Fi gure 1 shows “a perspective view of a
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15 md:cFieQHé SorfecSPiiton Bf AR Ghdred 2 lf tYlh ?éﬂs&f 33018 of6rt BAth! erftisloRURN

along line 6-6 of Figure 4 i gure 7 shows an end
el evati onal vimagkepfre gnscovesedh the WQIS%@NMW“%M%PFPGBSSO’ the mispliggment ar;

& SO b B ko g e OB
of the Bl enoisignals theateed ts feotd ahe market Rethse prrifitsable to correct the misalignment,
alerts the operator of a possible jam or misfeed.

The jaws 302 and 304 further include openings 336 at the sides of the jaws for
receiving the gripper arms, as explained hereinafter. In the preferred embodiment, each
of the markers has a length such that it extends slightly beyond the pinching surfaces of

15 “the jaws 302 and 304 so that when the jaws 302 and 304 are open, the ends of the
marker may be gripped and removed with gripper arms, as explained hereinafter. The
end surfaces of the markers do not have adhesive applied thereto, so that the marker
does not adhere to the gripper arms. In addition, the separator assembly 300 includes
guide blocks 338 which guide the spring-loaded gripper arms slightly together when the

20 marker is gripped so that the arms are biased to a spread position whereby the marker is
held under tension by the gripper arms for insertion into a book in an unbowed state.

Referring now to Figures 11, 12 and 13, there is shown a detail of the separator
jaws 302 and 304 and fhe interaction with the roll of marker material 1000. The roll
1000 includes a multiplicity of markers 1002 mounted on a backing sheet 1004. As

25 shown in Figure 11, an end marker 1006 separates from the backing sheet 1004 as the
backing sheet 1004 is pulled over the peel bar 206, as explained hereinafter. As shown
in Figure 12, the jaws 302 and 304 close on the end marker 1006 and are then pulled
away from the peel bar 206 and the roll 1000, so that the end marker 1006 separates

from the next adjacent marker 1008, as explained in greater detail hereinafter.
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assenbly shown in Figure 7; Figure 10 shows a side
el evati onal view of the separator assenbly shown in Figure 7,
Fi gure 11 shows a side sectional view of the separator jaws and the narker

roll an end marker separated fromthe backi X
Fi gure 12 g’ﬁ@#@’]m de sectional vi ew of the separ ator jgg'"?f?ﬁﬁ%%e mar ker

roll with an end marker | pped by the j
Fi gure 13 shows dReferdag §9¥Yttptﬂﬁﬂfesvi4e 064 and b%ah%@me{ SHatema#RY fon thenmr ker
230| ! markf hSerfifly GPIFArATRY 1§ Showt PAha WRflpdeybilf 4" Reludes left and right

gripper arms 402A and 402B. The gnpper arms 402 include an upper finger 404 and a
lower finger 406 which open and close for gripping the separated marker 1006, as
5 explained hereinafter. In the embodiment shown, the gripper arms 402 are tubular
assemblies with pivot links extending therein for actuating the pivoting upper finger 404
between an open and closed position. Guide pins 408 extending down from the ends of
the arms 402 engage the blocks 338 of the separator assembly for guiding the arms 402
to a marker gripping position with the arms 402 moved slightly together. The arms 402
10 are spring loaded and attach to mounting blocks 410 which pivot about mounting shafts
412. Tension springs 414 pull the arms 402 outward. When the arms 402 are lifted so
that the guide pins disengage the blocks 338, the arms spread further apart. The arms
402 mount to a base 420 and include a sensor flag 422 with slots 424, 426 and 428
which trip optical sensors 460 and 462 for detecting the rotational position of the arms.
15 The arms 402 are rotated between the horizontal position shown in Figure 16A and the
vertically extending position, shown in Figure 16B, driven by a stepper motor about a
rotational shaft 432. The rotating arm assembly mounts to a gripper assembly mounting
frame 434. The gripper assembly 400 is vertically moveable between a raised position
whereat the marker is pulled from the separator assembly 300 and a lowered inserting
20 position. A sensor 464 supportied on an arm 466 extends downward from the gripper
assembly 400 and detects a flag on the V-arm assembly to control the depth to which the
gripper assembly is lowered. An elongate vertically extending flag 468 mounts on the
rear of the gripper assembly mounting frame 434 and trips sensors 530 and 532 mounted
on the elevator assembly 500, shown in Figure 17 for detecting the vertical position of
25 the gripper assembly 400. As explained hereinafter, the gripping assembly 400 is
supported by a cable attached to a mounting bracket 436. The elevator drive system
runs a belt 506 connected to a belt pulley 440 which rides the belt 506 up and down as
the elevator moves the gripper assembly 400 up and down. A solenoid 450 actuates the
links of the gripper arms 402 to open and close the fingers 404 and 406.

12
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shows an end detail view o_éle arm_ assenbly shown in s'eﬁgure 19;

Vi

Fi gure 22 shofiR0 @ aicahle 2]4. |°6‘Pl§l5 4 ridey ugrand over pylieys 248, Wpﬂﬁmﬂﬁ’é v-arm
e O R 6L B0 AR TGN 2 G bl a0,
22; 10 the power needed to operate the elevator 500 is substantially reduced. The vertical
position of the gripper assembly 400 is detected via sensors 530, 532 and the sensor 464
which detects the depth to which the insertion 1006 must be lowered, based on the
height of the arm assembly of the page spreader system 600, as explained hereinafter. In
this manner, the gripper assembly 400 is lowered to the proper depth.
15 Referring now to Figure 19, a first embodiment of the page spreader system 600
is shown. The page spreader system 600 includes a V-arm assembly 602 with an
extended arm member 604. The arm assembly 602 mounts on a cross member 608
sliding up and down on support posts 606. A flag 670 follows the height of the cross
member 608 and is detected when the gripper assembly is sufficiently lowered by the
20 sensor 464. When the sensor 464 detects the flag 670, indicating that the gripper
assembly 400 is lowered to the proper depth for marker insertion, the processor stops
the elevator 500.
The arm member 604 includes substantially horizontal extending flanges 612
connecting to a V portion 614 for spreading the opposed ?bbok pages. The V portion
25 614 includes a lower slot 616 formed therein which inciudes widened end portions 618,
The slot 616 receives the marker 1006 while the widened end portions receive the
gripper arms 402 for inserting the marker into the book.
Referring now to Figures 22 and 23, there is shown a second embodiment of the
V-arm assembly, generally designated 650. The second embodiment of the V-arm
30 _ assembly 650 includes a flange 652 extending substantially horizontally and a V portion
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and, Figure 24 shows a control |ogic diagramfor the marker
I nsertion apparatus shown in Figure 1. 25

Det ai | ed Description of the Preferred Enbodi nent _ _

Ref erring Wﬁlﬁﬁohe drawings, and in particular to Figure 1. there is

shown an apparatus for inserting detectable mar kEW?’H‘["b"%dOks,
general |y desi gnated 100. The markers are electronic article )
surveil | ance qsgr Abadgpestipe 634 includes\aneatly wertical nareoweddo®€r portion 635cfommiag t Wo

(7)ppos ' N9 PageSe,Btadiidfy $98kped pPorie:t Phd ffroRed il 'poi:%ﬁ 696 ]e)IoevEJeggor rlrn%gr%irelé 3
the V-arm assembly deeper between the pages of the book and near the binding. The V
portion and lower portion 654 and 656 form a slot 658 and a widened end portion 660
S for receiving the marker 1000. It can be appreciated that various book types and sizes
may require different separation forces and configurations. The present invention
provides for easily interchanging the V-bar assemblies 600 and 650 to best match the
needs of the books.
Referring now to Figure 24, there is shown the control system for the marker
10 insertion apparatus 100. The control system utilizes a central processor or logic
controller to receive inputs and control the operation of the apparatus 100. The main
inputs are made from the power on and off switch which controls the power to all
systems and the key pad which may be used to clear jams, call up information about
various aspects of the system under the display, and perform other functions as needed.
15 The display receives outputs from the processor, including system readiness, information
on jams or other problems, information regarding usage and information regarding the
available supply of markers. '
The actuation and control of the various assemblies is also controlled by the
processor. The left and right feed rollers 208 are driven by separate stepper motors
20 which are independently actuatable by the processor, after receiving alignment signals
from the separator jaw sensors 330. In addition, the cartridge assembly has a solenoid
controlling a clamp against the roll 1000 so that the roll cannot feed out as the end
marker 1006 is pulled away.
The separator assembly 300 includes solenoids which actuate the separator jaws
25 between an open and closed position. In addition, a horizontally-extending large
solenoid provides the initial power burst to separate the endmost marker 1006 from the
roll 1000 and a longer stroke smaller separator solenoid to move the jaws 302 and 304
horizontally away from the feed bar 206 to move the separated marker in a position to

be grabbed by the gripper arms 402.
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*PCT/ US97/ 01702 are described in commonly assigned U S. Patent
Application, entitled EAS MARKER ASSEMBLI ES, filed on even date
herew th, agg, porated herein by reference. The PCT/USIHOI96Y -
insertion appardatus 100 includes a base 102 whi ch houses conponents such as
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mat eri al . present

automat i Sal |y mﬁm\oﬁ&h@;awe ﬁwuemfddehy thedptical sensors 330 pusitidned ati each & dfahk
parallel wth and I’OXI g)tothe bi ndi n '

oo . he book is
supported on 48 ‘V r thepracesTas ﬁe’QQ"%érﬁ‘,ﬁ“é‘ 19 f@%ﬂ‘f"@ﬁﬂ?‘ﬁ&“ﬁ'ﬂfﬁm
a first end tbﬁirﬁ‘é?fls il laeprhﬁem alighedS positioh, | InP HAdHiOHRtHe procBsS&Y Alighs tRROgMd | ON

shown in Figure to an accessi bl e position shown in Figure 1, by
sliding the t retption fromthe wlms 46and 462 indicating thetthe Bripper gl7a%iare Horzastahor o

e et AU s i i ok RN gt
processdf® for by the processamammmgputh drohy sepsotd 630 andt 582 indisating ithar thxogrigpenn
under e POUSeh e s 50 fus s 08 o S50 B e %
adj acent pageswufficiehthe IdwaRéd tol B depthafom markaiatertidiOfrolhe € R8nsbh ®n the Lift arm
assembly as detected by the sensor 464.
The tray is locked in position by actuating a solenoid to engage the table lock. A
15 table switch indicates to the processor that the tray is in the fully-inserted position for
actuating the lock and which allows actuation of the insertion apparatus 100 to insert a
marker. When the insertion process is completed, the lock is disengaged and the tray
may be slid out to remove the book.
Operation
20 Prior to operation, the marker insertion apparatus 100 is loaded by placing a roll
1000 in the cartridge assembly 200. The roll 1000 will typically have an end starter
portion without markers 1002 which is threaded through the rollers until an endmost
marker 1006 is at the end of the peel bar 206. It can be appreciated that the radius of
the end of the peel bar 60 must be small enough that it prevents the less flexible
25 individual markers 1002 from bending to follow the radius, while allowing the more
flexible backing sheet 1004 to follow the radius, thereby separating the endmost marker
1006. The end portion and backing sheet 1004 are fed through the cartridge assembly
and the empty backing sheet 1004 is collected and disposed or recycled. When the
endmost marker 1006 is in a position intermediate the jaws 302 and 304, as shown in
30 _ Figure 11, the optical sensors 330 signal the presence of the marker 1006. At this point,
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roller 208A or 208B is actuated to advance the other end until both ends of the marker
1006 are properly aligned. In this manner, the roll 1000 and backing sheet 1004 are
maintained in proper alignment for feeding through the cartridge 200 and positioning the
markers 1006.

When the end marker 1006 is in proper position, the separator jaws 302 and 304
close onto the extended endmost marker 1006, as shown in Figure 12, by firing vertical
solenoids 306 to lower the upper jaw 302. The roll 1000 is locked and prevented from
rotating so that additional material cannot be advanced and resists when the end marker
1006 is pulled. When the jaws 302 and 304 are gripping the endmost marker 1006, the
horizontal solenoids 314 and 316 are actuated to move the jaws 302 and 304
horizontally away from the peel bar 206 :and the roll 1000 to separate the endmost
marker 1006 from the next adjacent marker 1008, as shown in Figure 13. If the sensors
330 still indicate that the marker has been gripped, removed and retained by the jaws
302 and 304, the jaws 302 and 304 are moved away from the peel bar 206. The jaws
302 and 304 are then opened to allow the marker to be removed by the gripper arms.

The gripper arms 402 are positioned such that the fingers 404 and 406 are
opened. As the jaws 302 and 304 are moved horizontally, the arms 402 engage the
guide blocks 338 with the pins 408 so that the arms are moved slightly inward toward
each other. However, the biasing springs:414A and 414B tend 1o pull the arms 402A
and 402B outward away from one another. When the jaws 302 and 304 are moved fully
outward so the marker is intermediate the ﬁﬁgers 404 and 406, the jaws 302 and 304 are
opened. |

At this stage, the marker 1006 is lying on the lower jaw 304, due primarily to
gravity and the difference in surface area between the lower jaw 304 and the upper jaw
302 which contacts the marker 1006. The fingers 404 and 406 close on the marker
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assenbly, generally designated 200, which holds a roll 1000 of

mar ker mat gphghagsd feeds the roll 1000 for renoval of thgcppghmeiz: - -
mar ker . Thg&ggjlcf?'rrar ker is pulled fromthe roll by a separator assenbly,
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e S
i ndi vi dgal neslighthsoutward away Semaact other btién igengaging theCmidechlocks 309 if the
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continuous We?tagle? the gripper system 400 is holding a marker 1006 with the arms 402 in a
horizontally-extended position, ready for insertion into a book.
15 As the separator system 300 is moved back to its original position, the sensors
330 signal the processor that there is no longer a marker 1006 present between the jaws
302 and 304. Therefore, the feed rollers 208 pull the backing sheet 1004 until the
adjacent end marker 1008 has advanced to a position where it becomes the endmost
marker 1006 peeled away from the backing sheet 1004, as shown in Figure 11. This is
20 the normal ready position of the separator assembly 300 and gripper assembly 400.
When the gripper assembly 400 is gripping a marker, the insertion operation may
begin. In order to insert a marker into the book, an operator would turn the insertion
apparatus 100 “on" through the key pad or screen 108 and receive a ready message on
the screen. If there is a problem with feeding the markers 1006 or some other jam, an
25 error message will indicate to the operator that maintenance or other clearing is
required. When the tray 110 is fully extended, as shown in Figure 1, the apparatus 100
is ready for receiving a book. The page spreader assembly 600 has the V-arm 604 in the
raised position, as shown in Figure 19. This allows the operator to place an open book
beneath the extended V-arm 604 with the pages approximately equally divided between

30 _. the left and right side of the book. When the book has been properly inserted, the V-
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wound around guide rollers 230 and 232 to a peel bar 206.. As explained
hereinafter, on 20 renoval of the end marker, the backing sheet is
pul |l ed outward for disposal or recycling t hrough guide rollers 234

and drive 208 which pull the material fromthe r }
t he preferr%‘fead}’gsr‘.s odinment, the drive rollers 208 are sepa(r)‘lé‘lt-réudég?f?llt-'%z an

i ndependent |y . driven left drive roller 208A and an independentl|y
driven right agmpQeisminpally logerd with the V portinnfi04 guisingthe boak igioi the peoperit 210 A
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respecti vel y Figure 1. When the book hatleed ipraperlg peditionep imthe dearmnf asserplily 600,ahs ng of
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rollers 208A or 208B may be advanced as necessary to bring the web of
mat eri al bac [processor that a book is in position for receiving a marker. The gripper assembly 400is g
then rotated so that the arms 402 extend downward, as shown in Figure 16B.
When the gripper assembly 400 is rotated so that the gripper arms 402 are
substantially vertical, the elevator assembly 500 is actuated. The elevator assembly
10 motor 504 is actuated to drive the belt 506, thereby lowering the gripper assembly 400.
When the gripper assembly 400 has been lowered to a point wherein the position of the
marker 1006, retained in the gripper arms 402, is sufficiently deep in relation to the
depth of the page spreader assembly 600, by the sensor 464 reading flag 670, the
elevator 500 is stopped. In this position, the marker 1006 should be inserted to a depth
15 extending through the slot 616 of the V-arm 604. The prbcessor signals the gripper
arms 402 so that the fingers 404 and 406 open, thereby releasing the marker 1006. The
adhesive on the sides of the marker 1006 will adhere to at least one of the opposing
pages so that the gripper arms 402 may be withdrawn upward, thereby leaving the
marker 1006 inserted between the opposing pages of the book. It can be appreciated
20 that since the gripper arms 402 are biased outward, the marker 1006 remains unbowed
and is correctly placed in the book near the binding in a substantially aligned position
running longitudinally parallel to the binding of the book. The tension on the marker
1006 decreases the possibility of the marker being skewed or bowed while being
inserted, thereby improving accuracy of the placement and repeatability of the placement
25 with the present placement system. _
Once the marker 1006 has been released into the book, the processor actuates
the elevator assembly 500 to raise the gripper assembly 400. When the sensor 530
“detects that the gripper assembly 400 has reached the proper height for gripping the next
marker, the elevator 500 is stopped. At this point, the arms 402 are rotated back to the
30 . substantially horizontal position. When the sensors 460 and 462 detect that the gripper
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312A and It is to be understood, however, that even though numerous characteristics and

advantages of the present invention have been set forth in the foregoing description,
together with details of the structure and function of the invention, the disclosure is
15 illustrative only, and changes may be made in detail, especially in matters of shape, size
and arrangement of parts within the principles of the invention to the full extent
indicated by the broad general meaning of the terms in which the appended claims are

expressed.
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mount ed so ' 16. The power solenord 314 provides the r
separ ationkf(ggggzﬁecessary to pull the end marker fromth%é’?‘ggﬁmf%ﬁ,' as

expl ai ned . _hereinafter. The | onger stroke solenoid 316 provides a
suf ficient stWhakisclamedisce the 25 removed marker in the proper
position for gripping, as explained hereinafter. A connector frane

318 inparts notion through an orifice_ in the assenblies frame 130 to
the jaws 302 land 3Af@4appdratusrioz evtpalatictlp peid@ing amarkert fremt a dengih of madker | aws
302 and 304 . .on _conpletion of the horizagntal tragvel path, An angled
arm 32 pr ovimatsial byt arBuply OF sthese”gated, BN ialkel wOaad o8 ne
ggr i zoms al s Ghékirgl sheet 2hd applfiing iHe marker to a book, comprising;

a cartridge assembly including means for holding the marker material and means

for advancing the material;
means for separating an end marker from the length of material, comprising
means for gripping the end marker and for pulling the end strip from the backing sheet
10 and an adjacent marker; and,
means for inserting the separated marker into & book intermediate opposing

pages near the book’s binding.

2. An apparatus according to claim 1, wherein the means for detaching the end
15 marker from the backing sheet comprises a peel bar.
3. An apparatus according to claim 1, wherein the length of marker material is in a

roll and wherein the cartridge assembly includes a drum supporting the roll.

20 4. An apparatus according to claim 1, wherein the separating means comprises a
jaw device having an upper jaw and a lower jaw, wherein the jaw device is configured

for closing the upper and lower jaws to grip the end marker.

5. An apparatus according to claim 1, wherein the separating means pulls the end
25 strip transversely to a longitudinal direction of the marker.
6. An apparatus according to claim 4, wherein the upper and lower jaws grip the

end marker substantially along the entire length of the marker.

— R — 20
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sensors 330, shown nore clearly in for detectrng the

presence of (a,beqdiyng edge of a marker. Each of the opticapcHghsein: -
330 includes an upper elenent in the upper jaw 302 and a vertically al | gned

correspondi ng Iomer el enent in the I ] 30 [ f t ath between the-
upper and 5 7 FRR§ratys é?ﬁ?ﬁ{i%g fose ?ﬂ"olc R‘gﬁm ﬁl‘é ’%‘?H%Eﬂ’ ’%5’6‘“5 |ﬂben’3P'§‘°rt he
processor. |f nh@falboélf cortised peidS spaced apart arﬁﬁﬁ%{aslgmn%ﬂ%wme% t he

mar ker bei ng |n pl ace at both ends, the sensors i ndi cate the
correct posi t ifiSW pesitiemtor aeersing separatedh endsmarkers ana segond pesidon fopaereasings of

t he er are uncovered, the sensor 330 indicates to the
processor the msalignnent or ot her probl em has occurred and that
a markerSis not aligned in the proper position. This 10 signal s the
need to feed the rker further Wn bl.e to correct the salr ment ,
alerts the opératof"éPP %(“HB@%CPW@ °eﬁ‘ﬁ"3 ﬁ.,rgrpléggnpnsmg page spreader CasHE | aws

302 and 304 fup&bﬁﬁgbmg,ugipagapmm 336 at ‘the sides of the jaws for
receiving the gripper arns, as explained hereinafter. In the preferred
enbodi nent, each of the markers has a length such that it extends

slightly beyO@d thgngg%% HiirlgA6 Shir B, ﬂ:ﬁlexerecr?gl?hgpé %né%aﬁrﬂ s’é?rsgn gr

t hat when the jaws 30 are open,

may be i pped mem;iﬂbdmbma@rspméwmans, as expl ai ned hereinafter. The
end surfaces of the markers do not have adhesive applied thereto, so that

t he marker does not adhere to the gripper arnms. In addition, the
separ at or assdfbl y AROfpparatisuaeesrding to claim 9, further comprising control means for

controlling the position of the means for inserting the marker in response to the means
for sensing the vertical position of the page spreader means.

15
11, An apparatus according to claim 8, further comprising a tray supporting the page
spreader means, wherein the tray is slidably mounted for moving the page spreader

means between a first and second position.

20 12.  An apparatus according to claim 8, wherein the page spreader means comprises
a substantially V-shaped bar having a slot formed therethrough at a lower portion of the

bar.

13.  An apparatus according to claim 12, wherein the V-shaped bar includes a slot

25 formed therethrough at a lower portion of the bar and wherein ends of the slot widen.

14.  An apparatus for placing markers into books, the markers being formed in a roll
attached to a backing layer, comprising:
means for supplying a roll of markers;

30 means for separating an end marker from the backing layer;

21
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gui de bl ocks 338 whi ch guide the sj -1 r arms ' m '
t oget her when the 20 mar ker H p@ﬁﬁgﬁﬁ & t he arr‘ﬂ“ﬁ It' ws”el “I,
a spread position wher eby the mark EPLACED hell{d under tertsi on by %

gri pper sertion into a book In an unbowed state

Ref erring ﬁwﬁ{’)ﬁ gures 11, 12 and 13, there is shown a Jgir’é’??"”b'f“zt he

separ at or jaws 302 and 304 and the interaction with the roll of .

mar ker material 100Rw deviseinsliding an upper jawGfiknbien enduidesr mwmmbep chnﬂgupedof

mar ker s 1002 ' sheet 10

T on g o R AV 8RR 488 ShACHRIRS bedcebeime oraBle sapard adSifen pgreat”™
backi ng sheet tht@ﬁdlmaﬂcepuhhtemaia&rth& hﬁpdﬁ@ﬂd lobRf jadOfiemiets, Whigtedl WpRH moving
her ei naft er ure 12 Jh j aws 302 and 304 cl ose on

the end mar ke?he 1% gneghgfs toesther, éﬂ‘ﬂ \ifd B%Eithe end m“ker éﬂ%V'hP’P@rﬂ‘Q‘mS ‘B%@Ps"éar 206 .

and thesrol | {hA0BevictOath Agghoﬁ\hﬁe%ﬁ Ek&C e R&:QQ@ tHE RAS HdrRer from an naq’t edt Am the

next adjacent marker as explalined In greater detal
WO 97/ 36270 marker;

PCT/ Us97/ 01702 sysaf""’f“ﬂf(‘jmﬁth“{gﬁéfg{eamﬂ‘ep‘%%? Figures 14, 15, 16A and

16B, the gri pper i nserting apparatus is
shown. The gripper system 400 includes left and ri ght

15.  An apparatus according to claim 14, further comprising sensing means for

10 sensing the position of the marker relative to the jaw device.

16.  An apparatus according to claim 14, wherein the jaw device moves transversely

to the markers.

15 17. An apparatus according to claim 14, wherein the placing means comprises a pair
of gripping arms and wherein the upper and lower jaws define an enlarged space

therebetween for receiving the arms.

18.  An apparatus according to claim 14, wherein the placing means comprises a pair

20 of rotatable arms having finger portions at an extended end thereof

19.  An apparatus according to claim 18, wherein the rotatable arms further comprise

means for biasing the arms apart.

25 20.  An apparatus according to claim 19, wherein the jaw device includes guide
members engaging the rotatable arms in the separated position, thereby pushing ends of
the arms inward for gripping the marker and wherein upon disengaging the guide

members, the arms grip the marker under tension.

.
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gripper arns 402A and 402B. The gpipper arns. 402 incl ude H!l] mﬁmll’]wﬁ”m
© 404 and a | ower finger 4EH1®'SHE£1OHAS EEEN;}(M ose 8 18 idrtatodh
separ ated marker 1006, as 5 expl RpEpedck@rei nafter. I n the enbodi ment
shown, the ghishpghe ar ms 402 are t tbetet assenbl | egrdidrfob VOt

| i nks extending therein for actuating the pivoting upper finger 404

bet ween an open and cl osed posi tion. QGujd i ns 408, ext endi.ng down from the
ends of 21 " {Anapaaros Aseoring i a4, frbier comarisingimeane fof dprepdipe e
assenbly for Qﬁ;oghggaéepgf@wsom%_ . to a marker gripping position
with the arns 402 noved slightly together. The arnms 402 10 are spring

| oaded and attach to nounting bl ocks 410 which pivot about nounting shafts

412. Tension rin I he,. s are
ied so 20 "M piipianfy dooring S0 45 Suaitin b Grac el eld Beridte *
spread fsurt heguidguaedns forlgaidingrtbe marker into podifign.nount to a base 420 and i ncl ude
a sensor flag 422 with slots 424, 426 and 428 which trip optical
sensors 460 and 462 for detecting the rotational position of the arns. 15

The arms 402 gge rAh apReaticobrdgttBeidhiriaZ Rihed cotprisingOfieahld B sehdingiheUT €

16A and the . vertically extending position, shown in Figure 16B,
driven by a sPesiosnof theearkesplaging means and the opppsing baskpegeshaft 432. The
rotating armassenbly nounts to a gripper assenbly nounting frame

434. The gripper assenbly 400 is vertically noveabl e between a raised
posi ti o 24.  Ahmethot for Heserimg keemaiksr froinl 2 denRthoofi backing epaterial bavimgsenbl y

300 and a | owerged.i.nserti.n 0 sitign. A sensor 464 supported on an
arm 466 extenﬁ'&ﬁa{Sﬂﬁm?gf“af“r°&o°iﬁ°%8’°&PPE’ﬁ%?i’“&' °°“‘P“s“¥s‘§%ﬁﬁ?sg?£200 and detects
a flag on the V-ardmandicallyl sgpdrfting @h efidmarkBefréle e batkingmhteHali he

gripper assenbly is Iowered.. An elongate vertically extending flag 468
mounts on the 59'338‘“8(93?"5!5‘89?'%"8&3;‘?6%*' assenbly nounting frane 434 and

trips sensors 530 @RgneRe poRtibAicTthe spread pagesOn the el evator assenbly 500,
shown in Figure 17 for dePecti ng the vertical position of 25 t he

gri pperlSassenbl y 4movingrshessgriagatasie tharker &b naafrosition tintermediatmithey spreade pagey 400
I'S proximate the binding and releasing the separated marker.

25. A method according to claim 24, wherein the multiplicity of markers comprises
adhesively coated strips, wherein the adhesive connects adjacent strips, and wherein the

20 end strip is separated from an adjacent strip afier separation of the end strip from the
backing material.

26. A method according to claim 25, wherein the detached markers are gripped with
a pair of arms and rotated from 2 substantially horizontal position to a vertical position

25 above the spread opposing pages.

27. A method according to claim 24, comprising the further step of automatically
advancing the length of material until an edge of the end marker is sensed to be at a

position for separating the end marker.
30
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gri pper
12

o open and close the fingers 404 and 4
WO 97/ 36270

S

d b bl 3 . '
thFmt Y e a belt 506 cp @%ﬁg&%ﬁ,i ot i ¢ A RETRRY LA
asgeﬁ‘g:; 506 up and down as t 3 tor noves the*gripper®

e

aﬁﬁggﬂ%ﬁ{ld down. A sol enoid 450 actuates the B%TIUS!’WOHOQKSOf t he

PCT/ US97/ 017282  An apparatus for automaficdliynimserting a anerken irfep g boels comprising: and 18, t he
el evat or system 500. i

el evat or housi ng ¥ %ﬁcﬁ%ﬁ%&%ﬁ@'%ﬂ? P&l arm%'r&\ééé.&ir'{'/%%gd’emtggg el 105 1

10

15

20

25

30

-

nmrel evat or
a substantially vertical position and a substantially horizontal position;

means for biasing the gripper arms outward away from one another;
gripper fingers at an extended end of the gripper arms actuatable between an
open and a closed position; and,

means for raising and lowering the gripper arms.

29.  An apparatus according to claim 28, further comprising means for sensing the

height of the gripper arms.

30.  An apparatus according to claim 29, further comprising means for sensing the

height of the gripper arms relative to the book.

31.  An apparatus according to claim 28, further comprising means for forcing the

gripper arms inward.

32.  An apparatus according to claim 31, wherein the means for forcing the gripper
arms inward comprises a post extending from an extended end of each gripper arm and a
corresponding guide block engaging the guide post and forcing the extended end of the

gripper arm inward.

33.  An apparatus for removing an adhesive coated marker from a length of a
multiplicity of markers mounted on a flexible backing shest, compriéing:

a peel bar;

a jaw assembly proximate the peel bar and actuatable between an open and a

closed position.

34.  An apparatus according to claim 33, further comprising means for advancing the

length of markers.

O U PRV 24
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notor 504. The notor 504 drives t onnects mulmﬂ !“";Hm |I||
‘assenbl y belt pulley 440 AFHIS SHES ASpBEIEM 508.

assenbly 400 rides on sleeves 438 5  REPLAGEDuUt velti cal shafts 510."To
decrease th L, Needed to rais | pper pcrusenerroASSenbly
400, a counterwelrght 512, wei ghing approximately the sane as the gri pper
assenbly 400, is enployed. The counterwei ght 512 connects to the gripper

i t
D
-
»
»
-

assenbly 400 via a cable 514. The cable 514 rides up and over
pul  eys 518 ang 52 BRfuk §6boPding to claim 34, Fhédré %@%&rne%%vmﬁ oW ibdg he
count er wei ght 512 off ttlng the gri pper assenbly 400, 10 th ower needed

to operate thefemerketsocomiiBes smegnih Sorandvanting cadu idedof Thee lcnstht of aharkers
position of th e%r |d%g?r assenbly 400 is detected via sensors 530, 532 and
the sensor 464™ whi ch detects the depth to which the insertion 1006
nust be powered, based on the hei ght of the armassenbly of the
page spreader system 600, as expl ai ned, herei nafter. this

manner, the gr%%peﬁnawemswcménséo Pbmﬁwﬁbertmw&e%ﬁﬁensm the

Ref erri ng now dQJf l?erlﬁerfn'e& tﬁ'é(}ﬁ@ i ment of the page spreader system
600 ptr&e > e ;l)age s’;a)ttreea er EIsystem 600 i ncludes a V-arm
assenbly 602 vmth an ext ended arm nenber 604. The arm assenbly 602

nounts on a cr | J.d osts
506, A 11ag 670 T o iARBaS ircarding o a6 e tndiiar B e e Riine =)
det ect edOwhen dﬂaenaykermpmpnmeml sensoss modtedcat @adhl end lobthieljaws. by t he 20
sensor 464. \When the sensor 464 detects the flag 670, indicating that the
gri pper assenbly 400 is lowered to the proper depth for marker

i nsertion, thesgdr oGS phratlsQRSording to claim BHSwiRIr&Y eePB4} and the jaws extend

The arm menber 604 includes substanti al |y 'horizontal extending flanges 612
connecti ng to tEangvesste thedengtimofinsarkeryr eadi ng t he opposed book pages. The V

portion 25 614 includes a | ower slot 616 formed therein which
i ncl udes wi dened end portions 618.
15 39.  An apparatus according to claim 33, wherein the jaw assembly are movably

mounted for moving toward and away from the peel bar.

40.  An apparatus according to claim 33, wherein an end of the peel bar has a radius
such that the backing sheet follows the radius of the peel bar and a marker passing over

20 the end of the peel bar cannot follow the radius, so that the marker separates from the
backing sheet.

41.  An apparatus according to claim 33, wherein the jaws include recesses formed at
the ends thereof, and wherein the markers have a length such that when a marker is

25 gripped by the jaws, the ends of the gripped marker extends into the recesses.

42,  An apparatus according to claim 33, further comprising a pair of guide blocks
mounted on the jaw assembly opposite the peel bar, wherein each of the guide blocks

includes an angled surface angling toward the other guide block.
30
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I 1 v e g ke, 151 st o I

book. Ref erring rioRdi8 GHEEGHASSBREN and 23, there i s sfowd
second enbodi nent of the V- ar RERISSOEDD y, -

ener al | Hggnat ed 650
The second™&hB8%™ent of the V-ar y 650§ 02, flange
652 extendi ng substantially horizontally and a V portion
13 43. Ma@i’dr&ﬁ? Zﬁ:ordmg to claim 8, wherein the page spreader means comprises
PCT/ US97/ 01702 I e V portion 654 includes a nearly vertical
narrowed | owdUhsEntiply, 'égaé’e‘le?r a substantially Y-shaped
profile. The arp fdi‘lﬁ%ﬂ'tHefoﬁbuMTa'l&Qer%ﬁioBro‘Pme%ﬁi for inserting
5 44.  An apparatus according to claim 43, wherein page spreader means comprises a
substantially Y-shaped bar having a V-shaped upper portion and a vertically extending

lower portion.

26
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the V-arm assenbly deeper between the pages of the book and near the

bi ndi ng. The V portion and | ower portion 654 and 656 forma sl ot
658 and a wi dened end portion 660 5 for receiving the marker 1000.
It can be appweaysdqd that various book types and sizes may
require different separation forces and configurations. ThePEHEpwr02

i nvention provides for easily interchanging the V-bar assenblies
600 and 650 to best match the {K?SS of the books.

Referring now to Figure 24, there is sh the control systemfor the

mar ker 10 insertion apparatus 100. The control systemutilizes a
central processor or logic controller to receive inputs and
control the operation of the apparatus 100. The main i nputs are

made fromthe power on and off switch which controls the power to al
systens and the key pad which may be used to clear janms, call up

i nformati on about various aspects otythe system under the display,
and performother functions asgpeeded. 15 € The display receives
outputs fromthe processor, in@uding systemgeadiness, information

on jans or other problens, infoNmtiogp-regarding usage and i nformation
regardi ng the avai |l abl e Supy of markers. The
actuation and control of thatvariy :\enblies is algo controlled by the
processor. Theg eft and rig f eeg S 208 are dri\en by separate
st epper not or s&. whi g ‘

are \gently actuat afl e by the
processor, after re®ei Vvikhae } 3
j aw sensors 330. |In addi

frymthe separator

ion, the m assenbl y:has a sol enoid
controlling a clanp agai n§t the r ol NTGPE~<N that yphe rol I\ cannot feed out
as the end . frar ker \1006 is pxlﬁg Ny - The
separ ator assenbly B00 incl Ndes sol enyi Oy actuate the \separator jaws

25 bet ween gh open and\cl osed po~iﬁ}

In addition, @
hori zont al | y- ext ehdi ng | arge '

112

1

FIG.



solenoid provides the initial power burst to separate the endnost marker

"1006 fromthe roll. 1000 and a | onger stroke smaller separator
solenoid to nove the jaws 302 and 304 hori zontally away fromthe
feed bar 20 e the separated marker in a position t be
grabbed by f ége&ﬁ%per arns 402. Yermsomormz

14 WD 97/ 36270

PCT/ U97/ 01702 The gri pﬁ?éfssenbl y 400 and el evat or

assenbly 500 are actuated by stepper , notors controlling the
rotation of the gripper assenbly 400 and the drive belt for raising

104

100

108

FIG. 2



and lowering the gripper assenbly 400. The gripper fingers 404 and 406 are
cl osed by actuation of a solenoid controlled by the
marker on'the jaws is detected by

opened and
processor.
t he opti cal

The pre

sence of the

5

provide for the processor sending a signal

wo91D36370330 positioned at each end of the

j aws whi ch

to close the griX&¥soTeger s -

when a mar ker t he
processor aligns the arm

i ndicating that the—gripper arns _ar-e horizonta

isin a properly al

32

r ot at i

ned position. In addition,
romthe sensors 460 and 462
or that_the ar ns

are vertical. The Eeight of the gripper assenbly carriage—drive—hs operated
10 by the prpcessqy receiving inputs fromsensors 530 and 532
i ndi cating that thg gripper assenbl§ on the el evator 5@% has
reached the proper|heighy and that the carriage is suffijciently
| owered to a depthjfor marker insertion froma sensor on the |ifx] arm
assenbly as detected by the sensor 464. The tray |is | ocked
in position by actpuating a sol enoid te-—engage the table lock. A 15
table switch indiclates to the procegsor that{thg trajy—s—in_the
fully-inserted posfition for actuati tthe | gck and whichl al | ows
actuation of the ijnsertion '?:T?l—ﬂﬂﬂ tQ prt a maffker. Wen
the insertion progess® s co bt e t he I&wk i s di sengaged and tray
may be slid out td renove tfe boo o o
Operation 20 X to erprer-ker—-hRspetip
apparatus 100 is Ioad§d\h¥; | a¢i ng| roH3HH1 —Iof—r—the tridge
assenbly 200. Thelroll 1000fwifI t : BN end—starter
portion w thout rkers 10 ic t hr hrough the rof l gfs until an
endnost rker 100 S at npl ok th eel bar 206. Jt can be
appreci ated tfy_ {he radius of t f X he peel bar B0 nust be
smal | enough thatNit prevents the | f 1{e%Xi bl 5 i ndi vi dual markers
1002 from bendi ng|to IO||OM/the ra , ile jal iing the nore
N
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fl exi bl e backing sheet 1004 to follow the radius, thereby separating the

“endnost mar ker 1006. The end portion and backi ng sheet 1004 are
fed through the cartridge assenbly and the enpty backing sheet
1004 is collected and di sposed or recycled. \Wen the ndnost
mar ker  1006VPI"PH™ position internediate the jaws 302 anmﬁmggz shown in
30 Figure 11, the optical sensors 330 signal the presence of the
mar ker 1006. At this point, WO 97/ 36270
PCT/ US97/ 01702 t he screen 1&42§|| i ndicate that the insertion
apparatus 100 is ready for placenent of a mar ker 1006 into a book.
Shoul d the sensors 330 not indicate the presence of a marker 1006, the
drive rollers 208A and 208B are advanced as necessary. For
instance, if only one of the ends 5 of the marker 1006 is advanced
into the necessary position, then the opposite drive roller 208A

or 208B is actuated to advance the other end until both ends of the marker
1006 are properly aligned. In this nanner, the roll 1000 and backi ng sheet
1004 are mai ntai ned in proper alignnent for feeding through the

cartridge 200 and positioning the
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mar kers 1006. 10 When t
position, the separator jaws 302 and
endnost mar ker

he end narker
304

sol enoi ds 306Woo7Beaer t he upper jaw 302. The roll

prevented from
advanced and resists when the end ma
jaws 302 and 304 are gripping the en
hori zontal sol enoids 314 and 316 are
horizontally away fromthe peel bar

endnost mar ker 1006 fromth
in Figure 13. If the sensors
has been gri pped, renoved and retain
the jaws 302 and 3013 re noved away
302 and 304 are thé @p

gri pper arns. The gr
the fingers 404 and 496 are —
noved horizontally, tRe arns 402 eng
the pins 408 so that tNe ar are no
each ot her. However, t yasi ng spr
arnms 402A 25 and 4092B out war d
302 and 304 are noved fAlly

the fingers 404 and 406, the jaws 3(
At this stage, the ker 1006 is Iy
to gravity dand the differen
j aw 304 and the upper jaw 30 J

ened to all ow

rker
dnos
a

rker
t
he

6 ah

[
330 still i
bd by the jawg
romthe peel
the marker t
pper arns 40
opened.

age t he

ved slightly
i ngs 414A and
away from one
outward so t
2 and 30222 €
ing on the | @
ce in sprfacs

fingers 404 and 406/c|ose on t[Me] may

1006,
nmove the jawgp802 and 304
eparate the
e next adj acenmt gy ker 1008, as shown

ol

he nmar ker

1006 is in proper
cl ose onto the extended

1006, as shown in Figure 12, by firing verti cal

1000 is | ocked and

rotating so thatgggdjtional materi aP U8 0he -

1006 is pulled. Wen the

the 15

1000 to

b be renoved
P are positio
e jaws 302 a

nward toward
414B tend to

anot her . Wge
i

ope

wer jaw 304,

area bet ween

FIG. 5

digate th t he mar ker
i/} 302 and 304,
ar 206. The jaws 20

by the
ned such that
nd 304 are

ui de bl ocks 338 with

pul | the
n the jaws
i nternedi ate
ned.
ue primrily
he | ower

acts the marker\ 1006. The
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PCT/ US97/ 01702 1006. The gripper assenbly 400 is raised by the

el evat or assenbly 500 so that the
t he marker 109ewps2zonay from the pee
I's gripped at both ends by the pairs

1006 is peeled away fromthe | ower jaw

gri pper arns 404 and 406 pul
bar 206. As the gcyvér%éer 1006
of§3§Egers 404 and 406" 2 er -

s it noves away. In the

preferred 5 enbodi ment, the jaws 302 and 304 are plasma coated to

provi de for easier separation of -
and 304. As the arnms 402 were forced

4er 1006 frofoOhe j aws 302

e by i de bl ocks

338, the upward novenent of the gripper asSenbl y\400 away”fromt he

separator jaws 302 and 304 di sengagps the pins 408 fro

338. Since the gripper arng
414, the arnms 402 may nove

— -—~_\\\\\\\\./////”’

t he gui de bl ocks
402 are biased odiward by the springs

1000




10 slightly outward away from each other when di sengagi ng the guide

"bl ocks 338 if the marker is not already taut. The spring tension
tightens the grip on the marker 1006 to ensure that the arns 402
grip the 06 in a taut, unbowed position. At this st age,
the gri pper syg eﬁ%400 is holding a marker 1006 with the %ﬁﬂ%”%?ﬁ?ﬁn a
hori zont al | y- ext ended position, ready Zdf23nsertion into a book. 15

As the separator system 300 is noved back to its original position, the
sensors 330 signal the processor that there is no | onger a marker
1006 present between the jaws .302 and 304. Therefore, the feed
roll'ers 208 pull the backing sheet (004 until the adj acent end
mar ker 1008 has advanced to agposigaon where it becomes the endnost

mar ker 1006 peel ed away frommhe _baclji ng sheet 1004, as shown in Figure 11.
This is 20 the normal read hon of the separator assenbly 300 and
gri pper assenbly 400. en the gripper assenbly 400 is
gripping a marker, the ionserti i on may begin. In order to
insert a marker into th&book,| an operftor would turn the insertion
apparatus 100 "on" througi\thel key padigr screen 398 and receive a ready

nmessage on t he sc+reer—HH—thprerts with feeding the

mar kers 1006 or sone ot her ?g.am--an 25 ﬂ[ JH s ssage will indicate to
the operator that nmai@ten F—oer—cHeb ng requi red. Wen
the tray 110 is full exLEBEEE?-as shoW@)in Fi gurenl, the apparatus 100

is ready for receiviﬁ% a —hhe—page—5 adegrl_as9enbly 600 has the V-arm
604 in the rai sed p)sitionI i wWh ieriapre 19. This allows the

operator to place an open bopk
t he pages appgpxinately equally
b

U
si de of the un<<\iffn t he bpok rwJJ

N -

enepth T hegpextended V-arm 604 with
et ween 30 the left and right
2N ré%erly inserted, the V-

302

FIG. 7
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PCT/ US97/ 01702 arm604 is manually |lowered with the V portion 604
gui ding the book into the properly al i gned position and further
separating t wip @i Ng pages of the book, as shown in Fiqure 1.
Wien the book has been properly positioned in the V-arm asé’gﬁﬁ’lsgf”"é'g’é, "t he
V-arm 604 is sufficiently | owered cl ose8f23 he book's binding and the tray .

110 is slid 5 inward until the table lock is engaged, as shown in
Figure 2. The lock signals the p=x precesser, that a book is in
position for receiving a mar ker.l\]:he gn er assgnbly 400 is t hen
rotated so that the arns 402 extigrch:iddwn ., as |shown in Figure 16B.
When the gripper assenbly 400 i s Hollatléd hat |t he gri pper arns 402 are
substantially vertical, the el eyator gssenblly 500 is actuated. The el evator
assenbly :
g bt
".9-,) m
IPR—) 5 «C] "
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N
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R g
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10
gri pper assenbly 400.

retai ned i n tweomsstpper arns 402,
depth of the page spreader assenbly 60
670, the el evator 500 is stop
1006 should be inserted to a depth 15

that the fingers 404 and 406 openg, t he

notor 504 is actuated to drive the belt 506,
When the gripper assenbly 400 has been
| owered to a point wherein the position of the '

BZZ%Y |

of the V-arm 604. The processor s¥gnal.s the gripper

t hereby | owering the

mar ker 1006,
is sufficiently deep in I Ig}LPn to the
the sensor 464 BRI ag:

n this position, the marker ]
extendi ng through the slot 616
© arns 402 so

by rel easing theg marker 1006. The

;
adhesi ve on th si des of the mar 10d§ will adhere to 4t |east one of the
opposi ng o pages so thafjft he [ rar 403 ffray be witjhdr awn
upwar d, thered} | eaving the . er—=58% i ngefted betwgen the
opposi ng pages oON the boek. | an be r efj aged t hat dince the
gri pper arns 402 e biaﬁbd\ﬁ rd,{ {he Warkqg 1004 f emai ns unbowed
and is correctly plaged in_{ n,af;f%e ﬁlnq; n a substantially
al i gned pOSi tion Jluulnai A Honai tudiinall V. par al ret—tothe bi ndi ng of
t he book. The tension on the mar ke 006 d¢treases the possibility
of the marker d or_bo g i nserted, thereby
i nprovi ng accur reoaa iRy of the placenent 25
with the present placenment sysjefp S ce the marker 1006 has
been rel eased into the book, & he cqssdrjopct yat es t he el evat or
assenbly 500 to raise the gr gpper S 'y}400g Wien the sensor 530
detects -that the gripper assenbly as feac®ed the proper height for
gri ppi ng the next mar k tde 8| &ator 500 is stopped. At this
point, the arnms 402 are rotat cﬂgt tge 30 substantial ly
hori zontal position. Wen thew,e glor s 0 and 462 detect that the gripper
P
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Q
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o m
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WD 97/ 36270

PCT/ US97/ 01702 arns 402 are again horizontal, the process is
repeated for separating the next marker - 1006 fromthe roll 1000 in
t he separat orwesssesthd y 300 and renoving the marker 1006 fromthe

jaws 302 and 304 so that the gripper assembly 400 i's agai n FoVH#91782 narker
ready for placenment. \Wen the process¢§Q/@3 ects that the gripper assenbly
400 has 5 been raised and the arns 402 rotated back to the
substantially horizontal pgs+t+en—ihe. tray table lock is

di sengaged and the book hayjing the marker inserted therein can be

renoved. The tray 110 may tfhen be sljd outward with the nmechani sns safely
rai sed upward bagk into the housing 104. The tray 110 is then
slid outward to the Qgsiticn shown in Figure 1. The V-arm 604 is
rai sed so that the baek _may be renoved and is 10 ready for use with
an electronic articld®survgillance system Wth the V-arm assenbl y

600 still raised, the next|book is ihserted and the process is repeated.

It is to be understood, hoyever, thal even though nunerous characteristics
and advant ages of [t he present invention have been set forth in the
foregoi ng description, together with details of the structure and
function of the inventiongthe discligsure is
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15 il lustrative only, and changes nmay be made in detail, especially in
"matters of shape, size and arrangenent of parts within the
principles of the invention to the full extent i ndi cat ed by t he

broad gener ng of the terns in which the appended
o 0ad gerer dlo HRah HRonihg -
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19 CLAIMS 1. An apparatus for
~automatically renoving a marker froma | ength of marker material having
a multiplicity of adhesi ve coated individual markers nmounted on a

backi ng vﬁ?@ﬁ%w?a“d appl ying the marker to a book, sai ¢ceRRswodiods
a

conpri si ng: a separator assenbly for gripping an end marker and
separating the end marker fromthe backing sheet to
12/23
©
o
3 g

206

240
1002

)

12
y

FIG.



provi de a separated nmarker; (b) a page spreader for spreading

* opposi ng pages of the book to facilitate insertion of the
separ at ed mar ker; and (c) an insertion assenbly for
i nserting gpg%ﬁ pAr at ed mar ker into the book betpsgaseiidi®e20pp0Si Ng
pages. he apparatus according to claim 1, wherein the
separator assenbly conprises a peel bar. 3. The apparatus according to
claim1l1, wherein the |ength of g material is provided in a rol
carried by a cartridge assenbly that includes_a drum supporting the
roll. 4. The apparatus according . claim 1, wherein the
separator assenbly conprises a‘ Q having an upper jaw and a

| ower jaw, wherein the jaw deviR
and lower jaws to grip th:

\QQQF\:\:?configured for closing the upper

406

T 304

240 |
206/

13

FIG.



5. The apparatus according to claim4, wherein the upper and | ower
jaws grip the end marker substantially al ong

21 the entire length of the end marker. 6. The apparatus according
to claim4, WwegdiRer conprising a sensor for sensing the position of
the end narker relative to the jaw devi ce. PCTAUSITOITO.
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7. The apparatus according to claim 4, wherein the I nsertion
assenbly conprises a pair of gripping arns and wherei n the upper and

| ower jaws define a recess there bet ween at both ends of the jaws for
receiving thewawmss27 8. The apparatus according to claim7, wherein the
arns are rotatable and each said gripping ar m¥fEUS701702 ¢ nger

gripprng

portion at an extended end thereof. 9. The apparatus according to
claim 8, wherein the rot at abl e ﬁ%gﬁg?re bi ased apart. 10. The
apparatus according to claim9, wherei j aw devi ce incl udes guide
menbers engagi ng the rotatable arns in the separated position, thereby
pushi ng ends of the arnms inward for gripping the separated marker and
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wher ei n upon di sengagi ng the gui de nenbers, the arns grip the separated
mar ker under tension. 11. The apparatus according to claim1l1, wherein the
separator assenbly pulls the end marker transversely to a

| ongi t udi nal wopesseyoon of the marker. 12. The apparat us q%ﬁgégin to
claim1, wherein the : 22 insertio w ly -
conprises a pair of spaced apart arns 16/23

sl )\
17 — / I\L_

428

_—460

424

436
4?2




rot at ably nounted, noving between a first position for accessing the

separated marker and a second position for accessi ng the book. 13.
The apparatus according to claim1, further conprising a sensor for
sensing a verwooasezpmsi ti on of the page spr eader. 14. The appar at us
according to claim 13, further conprising a controller ?SP"%%HF lting
the position of the I nsertion assenbly in response to input fromthe _
sensor. 15. The apparat us according11y/2?1n11, further conprising .a
tray supporting the page spreader, wherei'n The tray is sl idably

nounted for noving the page spreader between a first position and a

second position. <
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16. The apparatus according to claim1, wherein the page spr eader

conprises a substantially V-shaped bar having a slot formed
t heret hrough at a | ower portion of the bar. -~ 17. The apparatus
sl ot wi den. 18. The

accordi ng to wbasgra6, Wherein ends of the
apparatus according to claim1l, wherein the page spreao"é?"‘ﬁ%'ﬂ?‘ﬁ'&es :
gui de nenbers for guiding the separated marker into position.
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23 19. The apparatus according to claim1l, wherein the separ at or

assenbly conprises a jaw devi ce having an upper jaw nenber and | ower

j aw nmenber that nove together and apart, the jaw device being novable
toward a wolR9Skabd On whereat the end marker is inter rredi%,ﬁuggt;@,m upper
and | ower jaw nenbers, wherein upon noving the jaw menbers 1oget her,
the jaws grip the end marker, and 1 JEin movi ng the cl osed jaw devi ce
transversely away fromt ge end marker separates the end marker from an
adj acent marker. 18 . 5}20
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20. The apparatus according to claim1, further including a cartridge

assenbly for holding the I ength of marker mat eri al and for advanci ng
the material . 21. An apparatus for placing nmarkers into books, the

mar ker s g,¥%,forned inaroll attached to a backing IT*Fr mhere

t he markers an e backing | ayer together forma marker & ar
conpri si ng: (a) a jaw devi ce including an upper jam/nenber and

| ower jaw menber configured for novi n@0y@3:t her and apart, the
j aw devi ce being novable toward a-
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position whereat an end marker is internediate the upper and

*lower jaw nenbers, wherein upon novi ng the jaw nenbers toget her,
the jaws grip the end mar ker, and wherein noving the closed jaw
devi ce ayay fromthe end marker separates the eﬁ@rfﬂ@%ﬁﬁz -

from an adj‘:}{g«g’”t"6 mar ker to provide a 2(?&?33& ed

(b) an insertion assenbly for inser he separ at ed
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mar ker into a book; and (c) a page spreader for spreadi ng opposing

"pages of the book apart to facilitate insertion of the separated
mar ker into the book. 22. The apparatus according to claim 21, further
conpri sing nsor for sensing the position of the eﬁ?r -
rel ative towPﬁ%B?Z dvev device.. 23. Th ratus according to clal Ir)r% 21,
wherein the jaw devi ce noves tra ely to the markers. 24. The
apparatus according to chgim 21, vvhg_rei b the i nsertion assenbly
conprises a pair of grip®n rifs-amd © wherein the upper and | ower jaws
define a space t %twe C VL@ ar ns. 25. The appar at us
according to claim21} whensgl i ns i on assenbly conprises a pair
of rotatable arns .
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each having a finger portion at an extended end thereof. 26. The

"appar atus according to claim 25, wherein the rotatable arns are biased
apart. 27. The apparatus according to claim26, wherein the jaw
devi ce incl yglgsyipde nmenmbers engagi ng the rotatable PeFusd b1z
separated position, thereby pushing f the arms inward for
gri ppi ng the separated marker and ei n upon di sengagi ng the guide
menbers, the arns ~grip the separated marker =@
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Spreader includes guide members for guiding the e QMIII llllllllmll!lllllll

;s into position. 29. The apparatus according toiclaim 21, furthér t
gonpri sing a sensor for sensing th @0§iti6h of the ihsertion
assenbl y. 30. The apparatus according to claim 21, further including
‘a cartridge assenbly for holding the length of marker material and for
.advancing the material. 3% A nmethod of inserting a marker froma |l ength
of backing _ : CLAIMS
1. An apparatus for autcmatically removing a marker from

a iength of marker material having a multiplicity of

adhesive coated individual markers mounted on a

backing sheet, and applying the marker to a book,

comprising:

- a cartridge assembly including means for holding
the marker material and means forladvancing the
material,

- a separation assembly for separating an end

| marker from the length of material by gripping
the end marker and pulling the end marker from
the backing sheet, and

- an insertion assembly for inserting the
separated marker into a book between opposing
pages near the book’s binding.

2. An apparatus according to claim 1, wherein the
separation assembly comprises a peel bar.

3. An apparatus according to claim 1, wherein the length
of marker material is in a roll carried by a
cartridge assembly that includes a drum Supporting
the roll.

4. An apparatus according to claim 1, wherein the
sepaiatioh assembly comprises a jaw device having an
upper jaw.énd a lower jaw, wherein the jaw device is
configured for closing the upper and lower. jaws to
grip the end marker.

5. An apparatus according to claim 1, wherein the
separation assembly pulls the end marker transversely

_ to a longitudinal direction of the marker.
Ri . ACEMENT SHEET |
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-matefial having a nultiplicity of markers placed thereon " E
conprising the steps of: automatically separ ating an u"mmml{m ﬂﬂ IHIII
“the backi ng mat eri al ; spreadi ng opposi ng pages of t'hetbobk;"® 3

sensing the position of t he spread pagesi, movi ng the separated mar ker
to a position internedi ate t he sprea& pages proxi mate the binding and
rel easi ng the separ at ed narker. 32. A nethod according to claim 31,
wherein the multiplicity of markers conprises adhesively coated

strips, wheresn . aAn 4PBapdbEsi 46c6PADRE! So a6 ALRN, SHdRSin Ak Wi n the
and- lower jaws grip the end marker substantially
along the entire length of the marker.

7. An apparatus according to claim 1, wherein the
insertion assembly comprises a pair of spaced apart
arms rotatably mounted, moving between a first
position for accessing separated end markers and a
second position for accessing the book.

8. An apparatus according to claim 1, further comprising
a page spreader for spreading opposing pages of the
book.

9. An apparatus according to claim 8, further comprising
a sensor for sensing the vertical position of the
page spreader. '

10. An apparatus according to claim 9, further comprising
a control system for controlling the position of the
insertion assembly in response to .the sensor.

11. An apparatus according to claim 8,.further comprising
a tray suppbrting the page spreader; wherein the tray
ig- slldably mounted for moving the page spreader
between a flrst and second p051t10n

REPLACEMENT SHEET
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3 oL T Q 0% :
end strip is separat mmalﬁﬁlt strip after ”€f separatlon of Pt hecom

end: strip fromthe Qadking materi al | - 26 33. ccording to

clai'm 32, wherein t dey gogEP 1999 rkers aremg44pped—mnth Erof ar ms
and rotated from a substantlal

o e o o B i

1. An apparatus for automatically remov1ng a marker from a

length of marker matex_'ial having a multiplicity of

adhesive coated individﬁal markers mounted on a backing

Sheet[ and applying the marker to a book, said apparatus

comprising:

fa) a separator assembly for gripping an end marker and
separating the end marker from the backiﬁg sheet to
provide a separated marker;

(b) a page spreader for spreading opposing pages of the
book to facilitate insertion of the separated
marker; and

(c) an insertion assembly for inserting the separated

marker into the book between the opposing pages.

2. The apparatus according to claim 1, wherein the

gseparator assembly comprises a peel bar.

3. The apparatus according to claim 1, wherein the length
of marker material is provided in a roll carried by a
cartridge assembly that includes a drum supporting the
roll.

4, The apparatus according to claim 1, wherein the
separator assembly comprises a jaw device having an
upper jaw and a lower jaw, wherein the jaw device is
configured for closing.the upper and lower jaws to grip

the end marker.

5. The apparatus according to claim 4,‘wherein the upper

and lower jaws grip the end marker substantially along



34. 'A method ac REBLAGEN%mHTSHEEEL, conprising the furthéﬁH”AcEMFNp

automatically adyancing the | engyhjof materi al until an edge of t
marker is sensed{tq bg¢7aERM999 |ppsition for separating the end marker.

orpr gt Y L o o b APy pacat ot or pper (I IHIMH 1] Hil

nount ed, rotatinc bet ween a substaftially vertical posi*t1 en &an

substantially h

of the gripper arns

and
6.

10.

11.

12,

EEEna

rizontal p05|t|on nmeans for. b|a5|ng the gripper arns
outward away fr Sirire lengtheof the b erkahgers at an ext ended end

The apparatus according to claim 4, further comprising
a sensor for sensing the position of the end marker

relative to the jaw device.

The apparatus according to claim 4, wherein the
insertion assembly compriées a pair of gripping arms and
wherein the upper and lower jaws define a recess there

between at both ends of the jaws for receiving the arms.

The apparatus according to claim 7, wherein the gripping
arms are rotatable and each said gripping arm has a

finger portion at an extended end thereof.

The apparatus according to claim 8, wherein the

rotatable. arms are biased apart.

The apparatus according to claim 9, wherein the jaw
device includes guide members engaging the rotatable
arms in the separated position, thereby pushing ends of
the arms inward for gripping the separated marker and
wherein upon disengaging the guide members, the arms

grip the separated marker under tension.
The apparatus according to claim 1, wherein the
separator assembly pulls the end marker transversely to

a longitudinal direction of the marker.

The apparatus according to claim 1, wherein the

act uat abl e between an open and a cl osed position;



freans for raising cﬁm QSHEH gripper arns. 36. An appar at us
according to clai K A ik H:EI cgnr i si ng means f BEPIASEMENT SHEE:[heI ght

N
of the gripper arjs paratus according to ctat-m-36;—f
conpri sing mefng fﬁigggﬂéﬁh

o)

_ hgbght of the grlpp
relative to the b " o o

insertion assembly comprises a pair of spaced apart arms

rotatably mounted, moving between a first position for
accessing'the separated marker and a second position for

accessing the book.

13. The apparatus according to claim 1, further comprising
a sensor for sensing a vertical position of the page

spreader.

14. The apparatus according to claim 13, further comprising
a controller for controlling the position of the

insertion assembly in response to input from the sensor.

15. The apparatus according to claim 1, further comprising
a tray supporting the page spreader, wherein the tray is
slidably mounted for moving the page spreader between a

first position and a second position.

16. The apparatus according to claim 1, wherein the page
spreader comprises a substantially V-shaped bar having
a slot formed therethrough at a lower portion of the

bar.

17. The apparatus according to claim 16, wherein ends of the

slot widen.

18. The apparatus according to claim 1, wherein the page
spreader includes guide members for guiding the

separated marker into position.
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, ET REPLA
38. An apparatus REBLAQEWN‘LS g m 35 further corrprlcsﬁMnEgT SHEEr.lr'eans__f

forcing the grippdr tarns i nward. 89. An apparatus for renoving an

adhesi ve coated ndrKer 1r$aP 1999 3 llength of a nultlpI|C|t

mounted on a llexi bl e backind ghegt,, conpri sing: ﬂm"mﬂ"mmm”m
a jaw assenbly prokivate The peel bgr and actuatable et weentanm open *
and a cl osed posit}on. 40, _An-_appdratus according to cIa|n139 further

conpri si ng means for advancing the | ength of markers. 41. An
appar at us ¥tcorBitg arparatiys 3ecdarding dehpreldim 1, wherein the

separator assembly comprigses a jaw device having an

upper jaw member and lower jaw member that move together
and apart, the jaw device being ﬁovable toward a
position whereat the end marker is intermediate the
upper and lower jaw members, wherein upon moving the jaw
members together, the jaws grip the end marker, and
wherein moving the closed jaw device transversely away
from the end marker separates the end marker from an

adjacent marker.

20. The apparatus according to claim 1, further including a
cartridge assembly for holding the length of marker

material and for advancing the material.

21. An apparatus for placing markers into books, the markers
being formed in a roll attached to a backing layer where
the markers and the backing layer together form a marker

material, comprising:

(a) a jaw device including an upper jaw member and
lower jaw member configured for moving together and
apart, the jaw device being movable toward a
position whereat an end marker is intermediate the
upper and lower jaw members, wherein upon moving
the jaw members together, the jaws grip the end
marker, and wherein moving the closed jaw device
away from the end marker separates the end marker
from an adjacent marker to provide a separated

marker;



feans for sensi ng the QX ker internedi atePLACEMgw SF%
42. An apparatus acco ﬁiﬁﬁéﬁu I wherei n the neans’ for—sensing—
the presence of a marlkef conprises opt i bal sensors nD

of the jaws. 43. Anlappat 28EP 199¢0r :IFgg to claim39, whi mm"i Im ﬂlﬁﬂm
and the jaws extend tnfampsverse to the ngt h .of the ' .
apparatus according tq ctarmm39; wherei hj the jaw assenbly are nnvably

mount'ed for noving tovEg&%éﬂ%ljﬂM&L_____. fromthe peel bar.
' (b) an Ttion assembly for inserting the separated

marker into a book; and

(c) a page spreader for spreading opposing pages of the
book apart to facilitate insertion of the separated

marker into the book.

22. The apparatus according to claim 21, further comprising
a sensor for sensing the position of the end marker

relative to the jaw device.

23. The apparatus according to claim 21, wherein the jaw

device moves transversely to the markers.

24. The apparatus according to claim 21, wherein the
insertion assembly comprises a pair of gripping arms and
wherein the upper and lower jaws define a space

therebetween for receiving arms.

25. The apparatus according to claim 21, wherein the
insertion assembly comprises a pair of rotatable arms

each having a finger portion at an extended end thereof.

26. The apparatus according to claim 25, wherein the

rotatable arms are biased apart.

27. The apparatus according to claim 26, wherein the jaw
device includes guide members engaging the rotatable
arms in a separated position, thereby pushing ends of
the arms inward for gripping the separated marker and
wherein upon disengaging the guide members, the arms

grip the separated marker.



28 '45. An apparat
peel bar has a radius
the peel bar and a
foll ow t he radi us,
46. An apparatus acc
recesses fornmed at th
| engt h such that when
gri pped né@dcer The

' 39, wh
A Iklmng shee'?“al m@mm SHEE'lédl us of

er passin dqver the end of the peel bar cannot™

o 1RSEP I ey € naParn the fsa‘,stﬂﬂ!ﬂﬂﬂmllﬂHﬂmﬂlll
ereln

ding to ¢l ai m|3
ends thereof, and . mar kexr s thave &
a marker ri pped by the ams the ends of the

5 ReCIFRingckasgiaim 21, w erein the page
spreader includes guide members for guiding the

=~

-

separated marker into position.

29. The apparatus according to claim 21, further comprising
a sensor for sensing the position of the insertion

assembly.

30. The apparatus according to claim 21, further including
a cartridge assembly for holding the length of marker

material and for advancing the material.

31. A method of inserting a marker from a length of backing
material having a multiplicity of markers placed thereon

into a book, comprising the steps of:

automatically separating an end marker from the backing
material;

spreading opposing pages of.the book;

sensing the position of the spread pages;

moving the separated marker to a position intermediate
the spread pages proximate the binding énd releasing the

separated marker.

32. A method according to claim 31, wherein the multiplicity
of markers comprises adhesively coated strips, wherein
the adhesive connects adjacent strips, and wherein the
end strip is separated from an adjacent strip after

separation of the end strip from the backing material.
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35.
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position above the spread opposing pagés.

A method according to claim 31, comprising the further
step of automatically advancing the length of material
until an edge of the end marker is sensed to be at a

position for separating the end marker.

An apparatus for automatically inserting a marker into

a book, comprising:

a pair of substantially parallel gripper arms rotatably
mounted, rotating between a substantially vertical
position and a substantially horizontal position;
means for biasing the gripper arms outward away from one
another;

gripper fingers at an extended end of the gripper arms
actuatable between an open and a closed position; and

means for raising and lowering the gripper arms.

An apparatus according to claim 35, further comprising

means for sensing the height of the gripper arms.

An apparatus according to claim 36, further comprising
means for sensing the height of the gripper arms

relative to the book.
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assenbly includes a drun1§ﬂﬂ%$ﬁﬁmﬁa¢f ﬁ»II. 50. An apparatus according

to claim47, wherein the Separating rfedns conprises a j ﬂ n]

an upper jaw and a | opel jiamngERR9IELM tlhe jaw device iséml mmﬁ" ml”ml,
for closing the upper andjl bwer jaws to dgrilp the end marKer.® t51"

appar atus according to cla|#+59——wherern—h e |nsert|ng neans conprlses
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enl arged 38. An apparatus—sccording to claim 35 further comprising

means for forcing the gripper arms 1nward.

39. An apparatus for removing an adhesive coated marker from
a length of a multiplicity of markers mounted on a

flexible backing sheet, comprising:

a peel bar;
a jaw assembly proximate the peel bar and actuatable
between an open and a closed position.

40. An apparatus according to claim 39, further comprising

means for advancing the length of markers.

41. An apparatus according to claim 39, further comprising
means for sensing the presence of a marker intermediate

the jaws..

42, An apparatus according to claim 41, wherein the means
for sensing the presencé of a marker comprises optical

sensors mounted at each end of the jaws.

43. An apparatus according to claim 39, wherein the peel bar
and the jaws extend transverse to the length of the

markers.

44. An apparatus according to claim 39, wherein the jaw
assembly are movably mounted for moving toward and away

from the peel bar.
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over the end of the peel bar cannot follow the radius,

so that the marker separates from the backing sheet.

46. An apparatus according to claim 39, wherein the jaws
include recesses formed at the ends thereof, and wherein
the markers have a length such that when a marker is
gripped by the jaws, the ends of the gripped marker

extends into the recesses.

47. An apparatus for removing a marker from a length of
marker material having a multiplicity of adhesive coated
individual markers mounted on a backing sheet, and

applying the marker to a book, comprising:

a cartridge assembly for holding the length of marker
material;

means for separating an end marker from the length of
material, comprising means for gripping the end marker
and for pulling the end marker from the backing sheet
and an adjacent marker; and,

means for inserting a separated marker into a book.
48. An apparatus according to claim 47, wherein the means
for separating the end marker from the backing sheet

comprises a peel bar.

49. 2An apparatus according to claim 47, wherein the length

bot h
di ng



page spreading nmeans for PﬁﬁﬁﬁmﬂﬂﬂfSﬂgiT?g pages QQNA@EMENTSHBg& 56.

An apparatus according to ﬂ onpri sing "7s§ensing neans
for sensing the position of

e page gr ¢ader neans.
according to claim47, further qcyns)EPqt&qgg sensi ng Wa”?lil'“ﬂmmwm'nm

the position of the marker
of marker uateriaI—3is 1in a roll and wherein the

(‘DFF

cartridge assembly includes a drum supporting the roll.

50. An apparatus according to claim 47, wherein the
separating means comprises a jaw device having an upper
jaw and a lower jaw, wherein the jaw device is
configured for closing the upper and lower jaws to grip

the end marker.

51. An apparatus according to claim 50, wherein the
inserting means comprises a pair of gripping arms and
wherein the upper and lower jaws define an enlarged
recess therebetween at both ends of the jaws for

receiving the arms.

52. An apparatus according to claim 50, wherein the upper
and lower jaws grip the end marker substantially along

the entire length of the marker.

53. An apparatus according to claim 47, wherein the
separating means pulls the end strip transversely to a

longitudinal direction of the marker.

54. An apparatus according to claim 47, wherein the means
for inserting the marker into a book comprises a pair of
upper and lower Jjaws defining an enlarged recess
therebetween at both ends of the jaws for receiving the

arms.

55. An apparatus according to claim 47, further comprising
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56. An apparatus according to claim 55, further comprising
sensing means for sensing the position of the page

spreader means.

57. An apparatus according to claim 47, further comprising
sensing means for sensing the position of the marker

relative to the jaw device.

58. An .apparatus according to claim 51, wherein the
inserting means comprises a pair of rotatable arms

having finger portions at an extended end thereof.

59. An apparatus according to claim 58, wherein the
rotatable arms further comprise means for biasing the

arms apart.

60. An apparatus according to claim 59, wherein the jaw
device includes guide members engaging the rotatable
arms in the separated position, thereby pushing ends of
the arms inward for gripping the marker and wherein upon
disengaging the guide members, the arms grip the marker

under tension.
61. An apparatus according to claim 55, wherein the page
spreading means include guide means for guiding the

marker into position.

62. BAn apparatus according to claim 47, wherein the
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separating means comprises a jaw dev1ce having an upper

jaw member and lower jaw member configured for moving
together and apart, the jaw device being movable toward
a position whereat the end marker is intermediate the
upper and lower jaw members, wherein upon moving the jaw
members together, the jaws grip the end marker, and
wherein moving the closed jaw device transversely away
Erom the end marker separates the end marker from an

adjacent marker,

63. An apparatus according to claim 55, wherein the page

spreading means comprises a substantially V-shaped bar.

64. An apparatus according to claim 63, wherein the V-shaped
bar includes a slot formed therethrough at a lower

portion of the bar and wherein ends of the slot widen.
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(57) Abstract

+.-A marker insertion apparatus includes a cartridge assembly, a separator assembly, a gripper assembly, an elevator assembly and a
page spreader asseubly. The cartridge assembly holds a roll of marker materials and advances it to the separator assembly. The separator
assembly includes jaws and a peel bar for removing the endmost marker from the backing sheet. The gripper assembly includes rotatable
{ arms ‘which grip the separator marker and positions the marker for insertion into the book. The elevator raises and lowers the gripper
assembly from the position for removing the separated marker fo the position for inserting into the book. The page spreader assembly
includes a V-arm with a slot formed therein for receiving the gripper amms and the separated marker.




