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EMBOSSING SYSTEM

Cross-Reference To Related Applications

{601} This Utility Application claims priority to U8, Provisional Patent Application Ser. No.
81/310,148 filed March 3, 2010, entitled “Embossing Systern”, which is hereby incorporated
by reference in fis entirety.

Figld Of The Disclosure

{802] This disclosure relates to improvements in embossing systems. More specifically,
the disclosure relates to an embossing system having an improved loading device, an
improved chuts, and an improved hopper.

Background Of The Disclosure

[003] Embossing systems may be used to emboss markings into marker piates typically
made of meial. One such smbossing system is the PANDUIT® PES197 portable
embossing system. This embossing system uses a loading device o load stacked marker
plates, one at a time, fo a delivery device which sequeantially delivers each marker plate of
the stack to an embossing device. The loading device comprises opposad frame and gate
members which hold the stacked marker plates belween the frame members. A plate
waight s disposed on top of the stacked marker plates. A marker plate moving member
moves ong marker plate al a time out of the bottom of the stack onto a8 base-surface
disposed adiacent to the gate members, Cccasionally, the marker plate moving member
may misfeed resuiting in mors than one marker plate being pushed out of the stack onlo the
base-surface, or marker plates becoming stuck betwean the gate members and the base-
surface. This may result it the ambossing system having to be stopped to reset the loading
device. Additionally, on occasion, the frame members and gate members may be bumpead
aut of glignment due {o excessive vibration in the embossing system, or due to the loading

of marker plates inlo the loading device. This may cause one or more of the following:
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marker plates scraping against the frame members and gate mambers; marker plates
becoming lodged between the gate members; more than one marker plate being pushed
out of the stack onlo the base-surface; and marker plates becoming stuck between the gate
members and the base-surface.

[004] After each sequential marker plate is embossed by the embossing device, the
delivery device drops each sequential embossed marker plate, one at a time, into a chute
located within the housing of the embossing system. The chuls drops sach ssguential
embossed marker plate, one at a time, into a hopper located oulside of the smbossing
system. The sembossed marker plates are gathered one at a2 time in the hopper to form a
stacked arrangement in the hopper. §t is desirable for the stacked arrangement of
gmbossed marker plates within the hopper o be identical {o the stacked arrangement of
marker plates within the loading device prior to the marker plates having been embossed.
However, on occasion, as an embossed marker plate drops inle the chule or into the
hopper, the embossad marker plate may hit the botlom surface of the chute or the hopper
at a spesd or orieniation which causes the embossed marker plate to flip over. This may
undesirably result in the stacked arrangement of embossed marker plates in the hopper
varying from the stacked amrangement of the marker plates in the loading device prior o
being embossed.

[O08] When inserts are insiglied in the chute and the hopper, the chute and the hopper
may accommaodate marker plates having a width of 0.85 centimeters (0.37 inches). When
inserts are not installed In the chute and the hopper, the chute and the hopper may
accommaodate marker plates having a width of 1.2085 centimeters {0.75 inches). The chuls

and the hopper are not able to accommodate marker plates having any other widths.
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3087 As the embossed stacked marker plates are removed from the hopper, on ccoasion,
the embossed stacked marker plates may fall out of their stacked arrangement. This is
undssirabla.

{007 Improvements in the embossing system are needed fo reducs or eliminate ons or
more of the identified issues.

Summary Of The Disclosure

(D081 in one aspect of the disclosure, a loading device for a marker plate embossing
systam Is provided. The loading devics includes a base surface, gate membaers, and rollers
attached to the gate members. The roflers are

disposed adjacent to the base surface.

{008] In another aspect of the disclosure, a chute system for a marker plate ambossing
system is provided. The chute system includes a chute and a plurality of varying sized
members. The chute includes opposed side«waiis forming a first trough-like opening
betwesn the opposad side-walis with the first trough-like opening extending from an
entrance side at which a marker plate is received o an exit side at which a raceived marker
plate is ejected. The plurality of varying sized members are configured to be saparately
attached within the first trough-like opening of the chute, to sxdend from the entrance side to
the exit side, to provide varying width second frough-like openings within the chute in order
to accommuodate varying width marker plates.

18] In an additional aspect of the disclosure, a hopper system for a marker plate
aembossing systam is provided. The hopper system includes a hopper and a divider. The
hopper comprises at least one side-wall attached to a bottom surface forming a cavity
within the hopper. The divider is configured {0 be adjustably attached within the cavity of
the hopper in varying positions ralative o the at least one side-wsll o accommaodats

varying width marker plates between the divider and the at least one side-wall.
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Brief Description Of The Drawings

{0111 Figure 1 Hlustrates a front view of a PANDUITE PES187 portable embossing system
with Improvements made (o the system’s loading device, chute, and hopper.

i012] Figure 2 fllustrates a perspective view of the improved loading device of the system
of Figure 1.

{013] Figure 2A illusirales perspective views of gate members of the improved loading
device of Figure 2.

(014} Figure 2B fllustrates a perspective view of a stabilizing bar of the improved loading
device of Figure 2.

[018] Figure 2C llustrates a perspective view of a plate weight of the improved loading
davice of Figure 2.

i018] Figure 20 flustrates a perspective view of a sizing block that may be used to align
width adjustment bars of the improved loading device of Figure 2 into proper position.

{0177 Figure 2E #lustrates a parspective view of the sizing block of Figure 2D inserted inio
the improved loading device of Figure 2 in place of a stack of marker plates and a plate
weight,

[018] Figure 2F iflustrates a perspective view of a disassembled roller of the improved
ioading device of Figure 2.

{018] Figure 3 ilustrates & perspective view of the improved chute and hopper of the
system of Figure 1.

F020] Figure 3A Hlustrates a side view showing the connection of the hopper of Figure 3 fo
a plate of the system of Figure 1.

[8021] Figure 4 illustrales a side view of the chute and hopper of Figure 3.

10221 Figurs § fllustrates a top view of the chute and hopper of Figure 3.
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{0431 Figure 8 Hlustrates a perspective view of the chute of Figure 3 showing a chute insert
disposed within the chuis.

i024] Figure 7 Hiustrates s perspective view of the chute insert of Figure & removed from
the chute.

{028} Figure 8 lllustrates a perspective view of a divider of Figure 3 removed from the
hopper.

[026] Figure 9 illustrates a perspective view of the hopper of Figure 3 with a tie-rod being
insertad into a hole in & boltom of the hopper.

{0271 Figure 10 Blustrates a perspective view of the hopper of Figurs 8 with the tie-rod
haing pulled through a top of the hopper.

D28} Figure 11 fllustrates a perspective view of the hopper of Figure 10 with the tie-rod
being pulled out of the hopper pulling stacked marker plates with the tie-rod.

6281 Figure 12 llustrates a perspactive view of the hopper of Figure 3 altached to another
embodiment of an improved chuls,

{030] Figure 13 Hlustrates a side view of the chutle and the hopper of Figure 12.

[831] Figure 14 Hustrates a top view of the chute and the hopper of Figure 12.

1332} Figure 15 llusirates a perspective view of the chute of Figurs 12 showing a spacer
disposad within the chuts.

{033] Figure 16 llustrates a top view of the chule of Figure 15 with the spacer removed
from the chute.

F034] Figurs 17 #Husirates a perspective view of the spacer of Figure 15.

Detalled Deascription Of The Disclosure

(D38} The following detalled dascription is of the bast curently contemplated modss of
carrying out the disclosurs. The description is not to be taken in a limiling sense, bul is

made merely for the purpose of illustrating the general principles of the disclosure.
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{038} Figure 1 lllustrates a front view of a PANDUIT® PES197 portable embossing system
10 with improvements made (o the system's loading device 12, chute 14, and hopper 18
Tha system 10 is shown with the front cover-plate 18 removed from the housing 20 to allow
the internal workings of the system 10 o be viewsad. The system 10 may comprise a
delivery device 22, the improved loading device 12, an embossing device 24, the improved
chute 14, and the improved happer 16.

{8371 The delivery devics 22 may comprise a carriage 25 mountsd on a track 26 extending
between the loading device 12, the smbossing device 24, and the chute 14. The carriage
25 may be secured to a gripping device 28. The gripping device 28 may comprise a clamp
which is adapted to open and close. The carriage 25 may be adapted 0 move the gripping
davice 28 back and forth in direction 30 along the track 26, and back and forth along
direction 32 transverse (o the track 28. In such manner, the carriage 25 may be gonfigured
o move the gripping device 28 from a first location 34 disposed apart from the loading
device 12, to a sscond location 36 disposed at the loading devics 12, o a third location 38
disposed at the embossing device 24, and to a fourth location 40 disposed at the chute 14,
{038] Figure 2 llustrates a perspective view of the loading device 12. As shown in Figures
1 and 2, the loading device 12 may comprise opposed frame members 42 and 44 atiached
o respective gate members 43 and 45, Figure 2A lllustrates perspective views of the gals
mermbers 43 and 45, As shown in Figure 24, sach gate member 43 and 48 may comprise
surface 47 altached fo surface 48 in an L-shape. Threaded holes §1 may be disposed in
surface 47 of each gale member 43 and 45, Additional threaded holes 82 and 84 may be
disposed in surfaces 48 near an end 55 of each gate membar 43 and 45, End 57 of
surface 47 of sach gate member 43 and 45 may be disposed 2667 centimeters (105
inches) above end 55 of sach gate member 43 and 45, In other embodiments, end 57 of

surface 47 of sach gate member 43 and 48 may be disposed in & range of 025 to 835
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cantimeters {010 to .25 inches) above end 55 of each gate member 43 and 45. As shown
int Figures 2 and ZA, gate members 43 and 45 may be atlached to respeactive frame
members 42 and 44 with bolts 59 extending through holes 81 in the frame members 42 and
44 into the threaded holes 51 of the gate members 43 and 45. Holes 61 of the frams
members 42 and 44 may be slongated allowing the vertical locations of the gate members
43 and 45 to be adjustad relative o the frame members 42 and 44 by adjusting the vertical
heights of the bolts 58 In the holes 81 of the frame members 42 and 44. In such manner,
by adjusting the vertical heights of the bolts 59 in the holes 61 of the frame members 42
and 44, the verlical distance belween a base surface 80 of the loading device 12 and the
end 85 of surface 47 of sach gate member 43 and 45 may be adjusted.

f038] The frame members 42 and 44 may be made of stesl.  In other embodiments, the
frame members 42 and 44 may be made of varying rigid materials, such as matal, plastic,
or a composite, The gate meambers 43 and 45 may be made of hardened steel. Praferably,
the gate members 43 and 45 are made of materfal having a hardness range betwsen
Rockwell 25-35. This hardness range will prevent the end 85 of surface 47 of sach gate
member 43 and 45 from bsing damaged by the marker plates 56 as they pass between the
ends 55 of surfaces 47 of the gate membars 43 and 45 and base surface 90 of the loading
device 12, as discussed later on in this disclosure. In other embodiments, the gate
mambers 43 and 45 may be made of varving rigid materials, such as metal, plastic, or a
oomposite.

[040] A stabilizing bar 48 may be bolled o each of the frame members 42 and 44 using
bolis 48 and 80, Figure 2B #iustrates a perspeclive view of the stabilizing bar 48. As
shown in Figures 2 and 2B, the stabilizing bar 48 may comprise slots 52 and 54. The frame
members 42 and 44 may be disposed in the slots 52 and 54 of the stabilizing bar 48, and

the bolis 48 and 50 may be screwed against the frame members 42 and 44 securing the
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stabilizing bar 46 fixadly fo the frame members 42 and 44, In other embodiments, the
stabilizing bar 48 may be allached 1o sach of the frame mambaers 42 and 44 using other
attachment mechanisms. The stabilizing bar 46 may be made of steel iIn other
smbadiments, the stabilizing bar 48 may be mads of varying rigid materials, such as metal,
plastic, or 2 composite. The attachment of the siabilizing bar 48 between the frame
members 42 and 44 stabilizes each of the frame members 42 and 44 and gale members 43
and 45 to prevent them from being bumpsed out of alignment relative {0 one another.

[0414] A plurslity of marker plates 58 may be disposed in stacked alignment between the
frame members 42 and 44. A plate weight 58 may be disposed on top of the siacked
marker plates 56. The plate weight 58 may be made of siesl. In other embodiments, the
plate weight 58 may be made of varying heavy materials.  Figure 2C iHusirates g
perspective view of the plate weight 58, As shown in Figures 2 and 2C, the plate weight 58
may comprise parallel front and back surfaces 83 and 85, parslisl side surfaces 87 and 88,
and paraliel bottorn and top surfaces 71 and 73, The bottom surface 71 may have cut-ouls
75 disposed in the bottom surface 71. The cut-ouls 75 may be configured to accommaodate
raised end surfaces 75A of the marker plates 58 {as shown in Figure 2). Tapsred
protrusions 77 and 79 may extend from the front and back surfaces 63 and 85, The
tapered profrusions 77 and 79 may be identical. The tapered protrusions 77 and 78 may
allow the plate weight 58 o be substantially incraased in order o place more weight on the
stack of marker plates 58 {o decreass bowing of the marker plates 58. Differertt plate
waights 58 may be used Yor diferent marker plates 56.

[042] For a marker plate 568 having a width 72 of .85 centimeter {8.375 inches), due to
the tapered protrusions 77 and 79, a plate weight 58 weighing 294 grams (.88 pounds) may
be used. This may comprise a 82 percent increase in weight over the prior plate weighis

used without the tapsred protrusions 77 and 78, For a marker plate 58B having a width 72
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of 1.37 centimeters {0.54 inches}, due to the {apered profrusions 77 and 79, a plate waight
58 weighing 388 grams {85 pounds} may be ussed. For a marker plate 568 having a width
72 of 1.905 centimeters {0.750 inches), due to the tapered protrusions 77 and 79, a plate
waight 58 weighing 506 grams (1.1 pounds) may be used. This may comprise a 33 percent
increase in weight over the prior plate weights used without the tapered protrusions 77 and
79. The tapered protrusions 77 and 78 may allow for plate weights 58 having their waeight
mcreased in a range of 30 {o 80 percent over that of the prior plate weights used. Due to
the taper 81 of the lapered protrusion 77, a marker plate sensor 83 in the base member 80
will not ba triggered inadvertently because the taper 81 will not be detacted. As a resul},
when the increased plate weight 58 is in place, the marker plate sensor 53 i the base
member 80 will properly detect whether a8 marker plate 588 is disposed over the base
member 90,

10431 Knobs 80 and 62 may be rofated o move width adjustment bars 84 and 88 located
within the frame members 42 and 44 back and forth In directions 88 and 70 {o move ths
width adiustment bars 64 and 68 relative {0 the frame members 42 and 44 and the gate
members 43 and 48, In such manner, by adjusting the knobs 80 and 62, the width
adiustment bars 84 and 88 may be abulled against marker plales 56 having varying widths
72 in order to accommodate varying sized marker plates 56. This may stabilize the stacked
marker plates 58 within the frame members 42 and 44,

[044] Figure 2D Hlustrates a perspsctive view of a sizing block 81 that may be used fo
align the width adjusiment bars 84 and 68 info proper position relative to the gate members
43 and 45 prior fo inserling the steck of marker plates 58. The sizing block 81 may
comprise a rectangular member made of aluminum. In other embodiments, the sizing block
41 may be made of any rigid material. The sizing block 81 may have a width 93 selected to

he the appropriate size for whalever width marker plates 56 are to be inserted into the

9
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ioading device 12, The sizing block 81 may have a width 93 of 1.028 centimeteors {408
inchas) for marker plates 58 having a width 72 of .95 centimeters (378 inches). In another
smbaodiment, for marker plaies 58 having a8 width 72 of .85 centimeters (375 inches), the
sizing block 81 may have a width 93 ranging between 1.00 centimsters to 1.05 centimetlers
{.385 inches fo 415 inches). The sizing block 91 may have a width 83 of 1.45 centimsiers
{.570 inches) for marker plates 58 having a width 72 of 1.37 centimeters (540 inches). in
another embodiment, for marker plales 588 having a width 72 of 1.37 centimeters {540
inchas), the sizing block 81 may have a width 83 ranging betwesn 1.42 centimeters to 1.47
cantimeters {580 inches to 580 inchas). The sizing block 81 may have a width 83 of 1.88
centimeters {780 inches) for marker plates 56 having a width 72 of 1.905 centimeters {750
inches). In another embodiment, for marker plates 56 having a width 72 of 1.808
centimaters {750 inches), the sizing block 81 may have a width 83 ranging between 1.98
centimeters o 2.01 contimeters {770 inches fo .7890 inches). Preferably, the sizing block
81 has a width 93 ranging betwesn 2 to 10 percent larger than the widlh 72 of the marker
plates 56 o be inserted into the loading device 12,

[0458] Figure 2E Hlustrates a perspactive view of the sizing block 81 of Figure 2D inserted
into the improved loading device 12 of Figure 2 in place of the stack of marker plates 56
and the plate weight 58. Prior to inserting the stack of marker plates 58 and the plate
waight 58 into the loading device 12, the knobs 60 and 62 may be rotated o move the width
adiustment bars 64 and 86 away from the gale members 43 and 45. The appropriate width
83 sizing block 81, sized for the width 72 of the marker plates 56 to be later insarted inlo the
loading device 12, may then be inserted into the loading device 12, Nex{, the knobs 80 and
62 may be rotated {o move the width adjustment bars 84 and 88 against the sizing block 91
to align the width adjustment bars 64 and 88 into the proper position relative to the gate

members 43 and 45 prior 1o inserting the stack of marker plates §8. Then, the sizing block
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91 may be removed from the loading device 12, the stack of marker plates 56 may be
inserted into the loading davice 12, and the plate weight 58 may be Inserted into the loading
device 12 on top of the stack of marker plates 58 as shown in Figure 2. Use of the sizing
block 91 may allow the stack of marker plates 58 to be placed between the width
adjustmeant bars 84 and 68 and the gate members 43 and 45 with the sppropriate amount
of force heing applisd by the width adjustment bars 64 and 66 against the marker plates 56,
in such manner, the likelihood of the marker plates 56 becoming jammed within the loading
device 12 is substantially reduced.

048] Rollers 74 and 78 may be affached to each of the gate members 43 and 45 in
spaced-apart relation. Figure 2F llustrates a perspective view of one of the disassembled
rolfers 78. As shown in Figures 2 and 2F, the rollers 74 and 78 may be attached to the gate
members 43 and 45 with stesl shoulder bolts 78 and 80 extending through threaded holes
82 and 84 in the gate members 43 and 45. The rollers 74 and 76 may have bronze
bearings 83 and 85 pressed into the roflers 74 and 78. The rollers 74 and 75 may have
rubber surfaces o prevent maming or scratching of the marker plates 58, in other
embodiments, the bearings 83 and 85, and shoulder bolts 78 and 80 may be mads of
varying rigid materials, such as metal, a composite, or plastic. In still other ambodiments,
the rollers 74 and 78 may be made of varying flexible materials, such as foam, polymaers, or
felt {fiber). Botlom swiaces 88 and 88 of the rollers 74 and 78 may be disposed .04
centimeters {018 inchas) below the end 55 of each of the gate members 43 and 45, In
other embodiments, the boliom surfaces 88 and 88 of the rollers 74 and 76 may be
disposed in a rangs of 012 centimeters {005 inches) to .04 centimeters {018 inchas}
below the end 55 of each of the gate members 43 and 485,

16477 When harder materials are used for the rollers 74 and 78, the botlom surfaces 88

and 88 of the rollers 74 and 76 may be placed a distance above the base-surface 80 dus to
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the lack of compressibility of the roflers 74 and 78. When sofisr materials are used for the
rollers 74 and 78, the botom surface 88 and 88 of the rollers 74 and 78 may be placed a
distance below the base-surface 80 dus to the compressibility of the rollers 74 and 786, The
bottom surfaces 88 and 88 of the rollers 74 and 76 may be disposad so that the distance
betwesn the base-surface 90 and the bottom surfaces 88 and 88 of the rollers 74 and 76 is
less than the thickness 87 of each of the marker plates 58. Preferably, the distance
batwesn the base-surface 80 and the bottom swiaces 86 and 88 of the rollers 74 and 76 is
10 percent of the thickness 97 of sach of the marker plates 58. In another embodiment, the
distance between the base-surface 80 and the boltom surfaces 86 and 88 of the rollers 74
and 76 may be in a range of 5 to 15 percent of the thickness 87 of sach of the marker
plates 58. In one embodiment, the distance between the base-surface 80 and the hollom
surfaces 88 and 88 of the rollers 74 and 78 may comprise { centimeters (0 inches). In
other smbodiments, the botlom surfaces 88 and 88 of the rollers 74 and 76 may be
disposed i a range of .25 centimeters {01 inches) below the base-surface 80 o .25
centimetars {01 inches) above the base-surface 80. In addiional embodiments, the botlom
surfaces 86 and 88 of the roflers 74 and 78 may be disposed above the base-surface 80 in
a range of 10 to 30 percent of the thickness 87 of the marker plates 56. in stll other
gmbaodiments, the botiom surfaces 86 and 88 of the rollers 74 and 78 may be disposed
abovs the base-surface 80 in g range of 10 to 80 percent of the thickness 87 of the marker
plates 58. In additional embodiments, the botiom surfaces 86 and 88 of the rollers 74 and
78 may be disposed n a range of 160 percant of the thickness 97 of the marker plates 56
above the base-surface 80 1o 80 percent of the thicknass 87 of the marker plates 56 below
the base-surface 30, In siill other ambodiments, the boltom surfaces 86 and 88 of the
roflers 74 and 78 may be disposed at varying distances above or below the base-surface 80

0 accommodate varying thickness 87 marker plates 56,

12
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{048] The rollers 74 and 78 may be adapted to freely rolate. A marker plate moving
member 92 may be disposed between the frame membars 42 and 44 hehind a bollom
marker plate 568 of the stack §6. The marker plate moving member 82 may be adapled to
move back and forth in direction 84 in order to push the boltom marker plate 588 out of the
stack 56 betwesn the end 57 of the surface 47 of sach gate member 43 and 45 and the
base-surface 80. As the marker plate moving member 82 moves the botlom marker plate
568 out of the stack 88, a botiom surface 986 of the bollom marker plate B6B will abut
against the base-surface 80, and a top surface 88 of the boltom marker plate 568 will abut
against the boltom surfaces 86 and 88 of the rollers 74 and 76. The movement of the
marker plate moving member 82 forward in direction 84 will cause the rollers 74 and 78 to
rotate in direction 100 loading the bottom marker plate 5688 and #is bottom surface 96
against base-suyrface 80 in the second location 38 disposed on the base-surface 80, Due fo
end 6§85 of surface 47 of each gate member 43 and 45 being dispossd 040 centimetars
{.016 inches) above the base-surface 80, or in other embodiments being disposed the
appropriate distance to accommodats the thickness 87 of only one marker plate 58, only
one marker plate 568 at a time will be able to it between the end 55 of surface 47 of each
gate member 43 and 45 and the base-swiface 80, As a resull, the arrangemaent of end 55
of surface 47 of sach gate member 43 and 45 relative to the bass-surface 80 may help
prevent a misfead of mulliple marker plates 58 coming out of the loading device 12 at a
tima. The rubber surfaces of the rollers 74 and 78 are designed {0 compress against the
marker plate 568 {o keep the marker plate 568 flat against the base-surface 98. This helps
prevent bowing of the marker plate 588, and also helps prevent a misfead or jam-up of the
marker plate 568 betweesn the gate members 43 and 45. Morsover, the use of the

stabilizing bar 46 helps to prevent the frame members 42 and 44 and the gate membars 43
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and 45 from being bumped out of alignment due o vibration of the loading device 12, or
from loading marker plates 56 into the loading device 12.

{0481 As shown In Figures 1 and 2, when a marker plate 588 is moved from the stack 56
o the second location 36 disposad on the base-surface 80, the carriage 25 may move the
gripping device 28 from the first location 34 disposed apart from the loading devics 12 o
the second location 36 disposed at the loading device 12, The gripping device 28 may then
orip the marker plate 56B disposed on the base-surface 80. The cariage 25 may then
move the gripping device 28 holding the marker plate 588 to the third location 38 disposed
at the embossing device 24. The embossing device 24 may emboss the marker plate 568
with a symbol, 2 letter, a number, or with ancther embossed marking. The carriage 25 may
then move the gripping device 28 holding the embossed marker plate 568 to the fourth
location 40 disposed at the chuls 14, The gripping device 28 may release the embossed
marker plate 568 so that # falls inte the chute 14, The chule 14 may be angled, as
provided in the following paragraph, to cause the embossed marker plate 568 to slide down
the chule 14, through an opsning 102 in the side-wall 104 of the housing 20, and into the
hopper 16, The carriage 25 may then move back fo the second location 38 disposed at the
icading device 12. The gripping device 28 may then grip ancther marker plate 58B which
was moved onto the base-surface 80 from the stack of marker plates 58 using the end 55 of
surface 47 of each gate member 43 and 45 and rollers 74 and 78. The entire process may
then be repeated to sequentially emboss the marker plates 56 of the stack and dsliver
them, it the identical stacked arrangement, into the hopper 16.

[0507 Figures 3 and 4 Hlustrale, respectively, perspective and side views of the stesl chute
14 and stesl hopper 16 attached o the side-wall 104 of the housing 20 {shown in Figure 1)
A large portion of the side-wall 104 has been cut-away Tor Hlustrative purposes. As shown

in Figuras 3 and 4, the chute 14 may be altached o the side-wsll 104 of the housing 20
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with sieel bolts 108 extending through flanges 107 and 108 of the chute 14, Figure 3A
flustrates a side view showing the connection of the hopper 16 v a steel plate 108 (slso
shown in Figures 3 and 4} of the housing 20 (shown in Figure 1). The hopper 18 may be
attached to the plate 108 with a stesl hook 110 aitached through an opening 112 in the
plate 108, In other embodiments, the chute 14, hopper 16, bolis 108, plate 108, and hook
110 may be made of varying rigid materials, such as mstal, a composite, or plastic. A
bottom surface 114 of the chute 14 may be angled downward st an angle 1186 of 15
degrees from the horizontal plane 118 {o cause the marker plate 56R {o slide down tha
chute 14. In other embodiments, the boltom swrface 114 of the chute 14 may be angled
downward at an angle 118 in a range of 10 o 20 degrees from the horizontal plane 118.
The botlom surface 120 of the hopper 16 may be angled downward at an angle 122 of
fifteen degraes from the horizontal plane 118, In other embodiments, the bottom surface
120 of the hopper 18 may be angled downward at an angle 122 in a range of 10 to 30
degress from the horizontal plane 118, Angle 122 helps prevent the marker plate 568 from
bouncing within the hopper 18 as the marker plate 588 hits the bollom swrface 120 of the
hopper 16, Moreover, angle 122 aliows more marker plates 58 to be stacked within the
hopper 186.

{351] Figure 5 Hlustrales a fop view of the chute 14 and hopper 16 of Figures 3 and 4. As
shown in Figures 3 and 5, a stesl chute insert 124 may be disposed within the chute 14, In
other embodiments, the chute insert 124 may be made of varving rigid materials, such as
metal, a composite, or plastic. The chule insert 124 may have oneg side-wall 132 which is
paralie! to the side-walls 128 and 130 of the chute 14, and ancther side-wall 128 which is
angled relative to the side-walls 128 and 130 of the chute 14. In one embodiment, the side-
wall 126 of the chute insert 124 may be angled at an angle 134 of § degrees relative to the

side-wall 130 of the chute 14. The side-walls 128 and 130 of the chuts 14 may be sligned
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straight up and down i vertics! planss, In other embodiments, the side-wall 128 of the
chule insert 124 may be angled af an angle 134 In a range of § to 10 degrees relative to the
side-wall 130 of the chute 14, The angle 134 of the side-wall 128 of the chule insert 134
may provide for a larger entrance area 138 for the marker plate 588 and a smaller axit arss
138 for the marker plate 56B. This may make it sasier for the chule insert 124 fo catch the
marker plate 568 as i falls into the enlrance area 138 of the chule insert 124, but al the
sams time, force the marker plate 568 1o be directed into a smaller exit ares 138 so that the
marker piate 6B exils the chule insert 124 in the desired orlentation. An anti-rotation bar
140 may be siiached between the side-walls 126 and 132 of the chule insert 124, The anii-
rotation bar 140 will lessen the likelihood that the marker plate 588 will flip over as it falls
into the chule insart 124 within the chuts 14, If the marker plate 568 bounces up after
striling a bottom surface 142 of the chute insert 124, the marker plate 568 may hif the anti-
rotation bar 140 preventing the marker plate 56B from flipping over. This s imporiant as
the marker plates 58 nesad {0 be delivered o the hopper 16 in the same configuration as
they wers stacked within the loading device 12.

1052] Figure § Hlusirales a perspaclive view of the chuts 14 with the chule insert 124
disposed within the chute 14, Figure 7 Husirates a perspactive view of the chutes insert 124
ramoved from the chite 14, As shown in Figures 4-8, the side-walls 128 and 130 of the
chufe 14 may be paralle! n vertical planes, and the boltom surface 114 of the chute 14 may
be attached perpendicularly between the parallel side-wsalls 128 and 130, A trough-like
opaning 144 may exdend belwesn the parallel side-walls 128 and 130 from one side 148 of
the chule 14 to another side 148 of the chute 14, The chute 14 may have a U-shape. In
gthar embodiments, the shape of the chute 14 may vary,

(6531 As shown in Figures 4-7, the chute insert 124 may comprisa the bollom surfacs 142

gttached beatween the side-walls 128 and 132. The boltom surface 142 of the chute insert
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124 may be disposed paralie! to the bottom surface 114 of the chule 14, and perpendicular
to side-wall 132 of the chute insert 124, Side-wall 128 of the chule insert 124 may be
angled relative to side-walls 128 and 130 of the chute 14, which may be disposed in vertical
planes. Side-wall 132 of the chute insert 124 may be disposed parallst o side-walls 128
and 130 of the chuta 14. Another trough-like opening 150 may extend between the side-
walls 126 and 132 from one side 152 of the chute insert 124 {0 ancther side 154 of the
chute insert 124, Varving sized chute inseris 124, having tailored distances between the
side-walls 126 and 132 of the chule inserts 124, may be used to accommodate varving
width 72 marker plates 58 (as shown in Figure 2). For instance, one-size chule insert 124
may be used for marker plates 58 having a width 72 of 1.805 centimeters {0.75 inchas), a
smaller chute insert 124 may be ussed for marker plates 56 having a width 72 of 1.3
centimeters (0.5 inches), and an sven smaller chute insert 124 may be used for marker
plates 56 having a width 72 of .88 centimeter (0,375 inches). Freferably, for sach of these
varying sized chute inserts 124, the distance betwsen the side-walls 128 and 132 of the
chuls insert 124 at the entrance side 182 of the chule insert 124 is grealer than the
distance between the side-walls 128 and 132 of the chute insert 124 at the exil side 154 of
the chute insert 124, Freferably, the distance bebtween the side-walls 128 and 132 of the
chute insert 124 al the enfrance side 152 of the chuls insert 124 is 100 percent larger than
the width 72 of the marker plates 58. in other embodiments, the distance between the side-
walls 128 and 132 of the chule insert 124 at the entrance sids 152 of the chute insert 124
may be i a range of 50 o 300 percent larger than the width 72 of the marker plales 56,
Preferably, the distance betwaen the side-walls 128 and 132 of the chuls insert 124 at the
exit side 1584 of the chule insert 124 is & percent larger than the width 72 of the marker
plates 58, In other embodiments, the distance between the side-walls 126 and 132 of the

chuts insart 124 at the exit side 154 of the chule insert 124 may be In a rangs of 6 o 13
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percant larger than the width 72 of the marker plates 58, In siill other embodiments, varying
sized chuts inserts 124 in differing locations and orientalions may be usad to accommodats
varying sized marker plates 58, In additional embodiments, both of the side-walls 128 and
132 of the chute insert 124 may be angled fo be non-parallal relative {0 the side-walls 128
and 130 of the chute 14,

[654] As shown in Figures 3-5, the hopper 18 may comprise the angled boliom surface
120 attached {o two separate sels of opposed paraliel side-walls 158 and 160, and 162 and
164. Side-walls 158 and 1680 may be perpendicular fo side-walls 182 and 184, All of the
side-walls 158, 180, 162, and 164 may be disposed in vertical planes. A cavity 188 may be
disposed betwean the two sets of side-walls 158 and 180, and 182 and 1684. Three slots
168, 174, and 172 may be disposed in the angled bottom surface 120, In other
embodiments, a varving number of slots 188, 170, and 172 may be dispused in the boltom
surface 120. The slols 188, 170, and 172 may be parallel to side-walls 158 and 180 and
parpandicuiar fo side-walls 182 and 164,

{0551 A perspeclive view of a stesl divider 174 is shown in Figurs 8. In other
embodiments, the divider 174 may be made of varying rigid malerials, such as metal, a
compaosite, or plastic. The divider 174 may comprise a U-shape having a middle surfacs
176 attached fo two side-surfaces 178 and 180, The middie surface 178 may be
perpendicular to the side-surfaces 178 and 180, A {ab 182 may be disposed at an end 184
of the middie surface 178, Three slols 186, 188, and 180 may be disposed near one end
192 of each side-surface 178 and 180. in other embodiments, a varving number of slots
188, 188, and 180 may be disposed in each side-surface 178 and 180.

[688] As shown in Figures 3 and 5, the dividar 174 may be insertad info the hopper 16 into
three varying positions by inserting the ab 182 of the divider 174 inlo a different one of the

slots 188, 170, and 172 of the angled boltom surface 120, and by simultaneously Inserting
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the side-wall 158 of the hopper 16 into a different ons of the slots 186, 188, and 180 at the
end 192 of each side-surface 178 and 180 of the divider 174, By varying which slots 188,
170, 172, 186, 188, and 180 are used, the position of the divider 174 may be changed
within the hopper 18 ko accommodate varying width 72 marker plates 58, The marker
plates B8 may stack up on the boltom swrface 120 of the hopper 18 between side-wall 160
of the hopper 168 and the middls surface 178 of the divider 174, When the tab 183 is
disposed in slot 168, the distance betwsen the side-wall 180 of the hopper 18 and the
middia surface 176 of the divider 174 may accommodate a marker plate 58 having a width
72 of 95 centimeters {0.375 inches). When the tab 182 is disposed in slot 170, the
distance between the side-wall 160 of the hopper 18 and the middle surface 178 of the
divider 174 may accommadate a marker plate 58 having a width 72 of 1.37 centimeters
{0.584 inches), When the tab 182 is disposed In slot 172, the distance between the side-wall
1680 of the hopper 18 and the middie surface 176 of the divider 174 may accommodate a
marker plate 56 having a width 72 of 1.805 centimeters (0.7% inches). In other
embodiments, a varying numbser of slots 188, 170, and 172 in differing sizes, locations, and
orlentations may be used fo accommodate marker plates 56 having additional width 72
variations.

{0871 As shown in Figure 5, the boltom surface 120 of the hopper 18 may contain a hole
194, The hole 184 may be located betwsen the side-wall 180 of the hopper 18 and the slot
168 of the bottom surface 120 of the hopper 18. Ths hole 194 may be aligned with stacked
holes 196 in stacked marker plates 56 held betwean the side-wall 160 of the hopper 16 and
the middia surface 176 of the divider 174, After the marker plates 58 siack up betwesn the
side~-wall 180 of the hopper 18 and the middle surface 178 of the divider 174, as illustrated
in Figure 9, the hook 110 of the hopper 18 may be unhooked from the plate 108 (shown in

Figure 3A) atiached {o the housing 20 {shown in Figure 1) and a plastic, stainless stesl, or
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steel tig-rod 198 may be inserled into the hole 184 from the bottom surface 120 of the
hopper 16 o force the tie-rod 188 through the stacked holes 198 in the stacked marker
plates 58 held within the hopper 18, In other embodiments, the tie-rod 198 may be made of
varying rigid materials, such as metal, a composite, or plastic. As shown in Figure 10, the
tig-rod 188 may be pulied through the top 200 of the hopper 18 between the side-wall 180
of the hopper 16 and the middie surface 178 of the divider 174. As shown in Figure 11, the
tie-rod 198 may be pulled out of the hoppar 16 {o pull the stacked marker plates 56 oul of
the hopper 18 in the same stacked order they were disposad within the hopper 18. This
ooours bacause the end 202 (shown in Figures 8 and 10) of the tie-rod 198 has a greater
size than the stacked holes 198 of the stacked marker plates 56, As a result, the end 202
of the le-rod 198 abuls against the boltom marker plate 588 forcing the stacked marker
platas 56 to come out of the hopper 18, in the same order as they were stacked within the
hopoer 18, as the Hie-rod 198 is pulled out of the hopper 18.

{058] Figures 12 and 13 illustrate ancther embodiment showing, respedctively, perspective
and side views of the hopper 18 and another embodiment of the chule 204 attached to the
side-wall 104 of the housing 20 {(shown in Figure 1), Where identical reference numbers
have been used for components as were used for the componants of the smbodiment of
Figure 3, the components are identical. A large portion of the side-wall 104 of the housing
20 {shown In Figure 1} has been cut-away for Blustrative purposes. The chute 204 may be
attachad to the side-wall 104 of the housing 20 with bolts 108 extending through flanges
107 and 109 of the chute 204. As shown in Figure 3A, the hopper 18 may be attached fo
the plate 108 with a haok 110 attached through an opening 112 in the plate 108. A botlom
surface 208 of the chute 204 may be angled downward at an angle 208 of 15 degress from
the horizontal plane 210 o cause the marker plate 568 fo slide down the chute 204, in

other embodiments, the boltom surface 206 of the chute 204 may be angled downward at
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an angle 208 in a range of 10 {o 30 degrees from the horizontal plane 210, The hopper 18
and the divider 174 may be identical to the hopper 18 and the divider 174 of the
ambodiment shown in Figures 3and 4.

{059] Figuwre 14 llusirates a top view of the chute 204 and the hopper 18 of Figures 12 and
13. As shown in Figure 14, a substantially linaar stee! spacer 212 may be disposed within
the chute 204. In other embodiments, the spacer 212 may be made of varying rigid
materials, such as melal, 3 composits, or plastic. The spacer 212 may be angled within the
chute 204 relative to the paralisl side-walls 214 and 216 of the chute 204 to provide a larger
entrance area 218 for the marker plate 56B and a smaller exit area 220 for the marker plate
568, This may make Ut sasier for the chute 204 to caich the marker plate 868 i the
gnfrance araa 218 as i falls into the chute 204, but at the same time, force the marker plate
568 to be directed info a more narrow area 220 so that it exits the chute 204 in the desired
orientation. An anti-rotation bar 222 may be altached bebtwsen the side-walls 214 and 218
of the chute 204. The anti-rotation bar 222 will lessen the likelihood that the marker plate
568 will fiip over as it falls into the chute 204 betwaen the spacer 212 and the side-wall 218
of the chute 204. If the marker plate 568 b@um:es up after striking the bottom surface 208
of the chute 204, the marker plate 588 may hit the anti-rotation bar 222 praventing the
marker plate 588 from flipping over. This is imporiant as the marker plates 58 nead o be
delivered to the hopper 16 In the same configuration as they were stacked within the
loading device 12.

[088] Figwre 15 illustrates a perspective view of the chule 204 with the spacer 212
disposad within the chute 204, Figure 18 Hllustrates a top view of the chute 204 with the
spacer 212 of Figurs 15 removed from the chule 204, As shown in Figures 15-18, the
chute 204 may comprise the parsilel side-walls 214 and 216, which may be disposed in

vertical planes, and the perpendicular boltom swrface 200 attached bslween the parallel
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side-walls 214 and 218, A trough-like opening 224 may extend betwsen the paraliel side-
walls 214 and 216 from one side 226 of the chute 204 o another side 228 of the chute 204,
The chute 204 may have a U-shape. In other embodiments, the shape of the chule 204
may vary. The bottom surface 208 of the chute 204 may comprise three angled slofs 230,
232, and 234 sxdending at respective angles 238, 238, and 240 o the side-wall 214 of the
chute 204. Angles 238, 238, and 240 may comprise, respectively, 4 degrees, 7 degrees,
and & degrees. in other smbodiments, angles 236, 238, and 240 may fall within the
respeciive ranges of 2 to 8 degrees, 6 {o 8 degress, and 8 v 10 degress. in other
smbodiments, the botlom surface 206 of the chute 204 may have a varying number of slols
230, 232, and 234 i varying configurations.

[061] Figure 17 dlustrates a perspective view of the spacer 212. As shown In Fligure 17,
the spacer 212 may comprise a substantially linear triangular surface having a tab 242
disposed at ong end 244 and a hooked surface 248 disposed at ancther end 248, As
shown ot Figures 14 and 15, the {gb 242 of the spacer 212 may be configured to be
disposed in the middie slof 232, whils the hooked surface 248 of the spscer 212 may be
configured o be securad {0 a groove 248 in the side-wall 214 of the chute 204. The spacer
212, when disposead in the middie slot 232, may be securad o the chute 204 at an angle
250 ralative {0 the side-wall 214 of the chule 204 v force the marker plate 588 to travel
from the larger entrance area 218 to the smaller exit area 220, The angle 250, when the
tab 242 of the spacer 212 is disposed in the middie slot 232, belween the side-wall 214 of
the chule 204 and the spacer 212, may comprise 15 degrees. In other smbodiments, the
angle 250 bebtween the side-wall 214 of the chule 204 and the spacer 212, when the tab
242 of the spacer 212 is disposead in the middis slot 232, may be in a range of 10 to 20

dagress.
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i082] Varying sized spacers 212 in various locations and configurations may be used o
gcoommodate marker plates 588 having varying widths 72 {as shown iIn Figure 2). For
instance, i one embodiment, the middie slot 232 may be used for a spacer 212 designed
to accommaodate a 1.37 centimeter {0.584 inch) width marker plate 588 between the spacer
212 and the side-wall 216 of the chule 204, Thea first slot 230 may be used for a different
sized spacer 212 designed to accommodate a .85 centimeter (0.375 inch) width marker
plate 568 between the spacer 212 and the side-wall 218 of the chute 204. When the tab
242 of the spacer 212 is disposed in the first slot 230, the angle 250 batween the side-wall
214 of the chute 204 and the spacer 212 may comprise 20 degrees. In other embodiments,
the angle 250 between the side-wall 214 of the chute 204 and the spacer 212, whan the tab
242 of the spacer 212 is disposed in the first slot 230, may be in a range of 15 o 25
degrees. The third slot 234 may be used for yel another differently sized spacer 212
designed to accommaodate a 1.805 centimeter {0.75 inch) width marker plate 588 between
the spacer 212 and the side-wall 218 of the chute 204, When the tab 242 of the spacer 212
is disposed in the third slot 234, the angle 250 between the side-wall 214 of the chule 204
and the spacer 212 may comprise 10 degrees. In other embodiments, the angle 250
batween the side-wall 214 of the chute 204 and the spacer 212, when the tab 242 of the
spacar 212 is disposed in the third slot 234, may be In a rangs of § to 15 degress.

1083} Preferably, for sach varving sized spacer 212, the distance betwsen the side-wsall
218 of the chute 204 and the spacer 212 &l the entrance side 218 of the chute 204 is
greater than the distance baetwesn the side-wall 218 of the chule 204 and the spacer 212 at
the axit side 220 of the chule 204, Preferably, the distance betwsen the side-wall 216 of
the chute 204 and the spacer 212 at the entrance side 218 of the chute 204 is 100 percent
larger than the width 72 of the marker plates 56. n other embodiments, the distance

betwaen the side-wall 216 of the chute 204 and the spacer 212 at the entrance side 218 of
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the chute 204 may be i a range of 50 to 300 percent larger than the width 72 of the marker
plates 868, Preferably, the distance belween the side-wall 218 of the chute 204 and the
spacer 212 at the exlt side 220 of the chute 204 is 8 percent larger than the width 72 of the
marker plates 58, In other embodiments, the distance between the side-wsall 218 of the
chute 204 and the spacer 212 at the exit side 220 of the chule 204 may be inarange of §
to 13 parcent larger than the width 72 of the marker plates 56.

{064] Each differently sized spacer 212 may be atlached (o the chule 204 by inserting the
tab 242 of the spacer 212 into the appropriate slot 230, 232, and 234 and securing the
hooked surfacs 248 of the spacer 212 o the groove 248 in the side-wall 214 of the chute
204, In such manner, by inserding varying sized spacers 212 inlo the differently oriented
siots 230, 232, and 234, the distance bebween the spacer 212 and the side-wall 218 of the
chute 204 may be controlled for differently sized marker plates 588. in other embodiments,
any number of slots 230, 232, and 234 oriented in varying locations and configurations may
be used in conjunction with any number of varyving sized spacers 212 oriented in varying
tocations and configurations i order o tallor the chute 204 for any desived size marker
plate S6R.

{885] One or more smbodiments of the disclosure may reduce one of more issues
associated with ons or more of the prior embossing systems. One or more embodiments of
the disclosure may resull in one or more of the following: a reduced likslihood of a misfesd
in the loading device 12; the capability o emboss any width 72 or thickness 87 marker
plates 56; a reduced likelihood of embossed marker plates 58 being delivered in the
incorrect stack-order; an easier way {0 remove the smbossed marker plates 58 from the
hopper 18 without having the embossed marker plates 858 fall out of the siacked

arrangement; or ong or more additional improvements.
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{66881 it should be understood, of course, that the foregoing relates o exemplary
smbodiments of the disclosure and modifications may be made withowt departing from the

spirit and scope of the disclosure.
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WE CLAIM:
1. A loading davice for a marker plate embossing system comprising:
g base surface;
gate members; and
rollers atlached o the gale members, the rollers disposed adjacent to the base

surface.

2. The leading device of claim 1 wherein the rollers are disposad relative {o the base
surface to only allow one marker plate st a time fo be rolled between the base surface and

the rollars.

3. The loading device of claim 1 wherain distances between the rollers and the base
surface are adjustable 1o aliow the loading device o be used for varying thicknass marker

plates.

4. The loading device of dlaim 1 wherein the rollers are made of a flexible material and

a bottom surface of the rollers is disposed against the base surface.

5. The ivading device of claim 1 further comprising opposed frame members, wherein
the gate members are adjustably attached to the opposed frame members, the gate
members being adapted to be locked intn a first position relative o the opposed frame
members to dispose the rollers at one location relative to the base surface, and the gatle
mambars being adapted 10 be moved info 2 second position relative {o the opposed frame

mambers io dispose the rollers in a different location relative to the base swface.
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8. The loading device of claim 1 wherein the gate members sach comprise first and
sacond surfaces forming an L-shape, wherain the first L-shaped surface comprises a first
snd-surface having a hole with one of the rollers rotatably attached to the hole, and the

second L-shaped surface comprisss a plurality of holes.

7. The loading device of claim 5 further comprising a siabilizing bar attached o the

oppossed frame members.

8. The loading device of claim 1 further comprising a plate weight comprising front and
back surfaces, side surfaces, top and botlom surfaces, and tapered protrusions extending
from the front and back surfaces at non-parsilel angles relative o the front and back

surfaces.

g. The bading device of claim 1 further comprising a sizing block comprising a
ractangular member having front and back surfaces, side surfaces, and {op and bottom
surfaces, wherein a width of the sizing block betweaen the front and back surfaces is n a
range of between two fo ten percent larger than a width of marker plates loaded with the

inading device,

10. A chuts system for a8 marker plate embossing system comprising:

a chute comprising opposad side-walis forming a first rough-ltke opening between
the opposed side-wails with the first trough-like opening extending from an entrance side at
which a marker plate is received to an exit side at which a received marker plate is ejected;

and
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a plurality of varying sized members configured {o be separately aftached within the
first trough-like opening of the chute, to extend from the entrance sids {0 the exit side, o
provide varying width second trough-like opanings within the chute for accommuodating

varying width marker piates.

1. The chute sysiem of daim 10 whersin the varyving sized members comprise varying
sized U or V shaped chuls inssris, with i least one side-wall of each varving sized U or ¥V
shaped chute insert extending, when disposed within the first trough-like opening of the
chute, al a nor-paraliel angle fo al lsast one of the opposed side-walls of the chute o
provide the varving width second trough-like openings with larger widths at the entrance

side than at the exit side.

12.  The chute system of claim 10 wherein the varying sized members each comprise a
varying sized spacer, a bottom surface of the chute comprises a pluraiity of slots angled at
non-paraliel angles relative 1o at least one of the opposed side-walls of the chute, and sach
varying sized spacer is configurad o exiend between a separate one of the plurality of siols
and one of the opposed side-walls of the chute so that each varying sized spacer when
installed in the chute is disposed at one of the non-paraliel angles relative {o at least one of
the opposed side-walls of the chule to provide the varying width second-trough like

openings with larger widths at the entrance side than at the exit side.

13. The chute system of claim 10 further comprising an anti-rotation bar extending, at

the entrance side, either between the opposed side-walls of the chute or exdending betwaan

side walls of the varying sized members.
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14.  The chute system of claim 10 further comprising three varying sized membaers.

15. The chuie system of claim 10 wherein a botiom surface of the chute is angled
downward between the enfrance side and the exit side, relative to 2 horizontal plane, at an

angle of bebween ten to twenty degress.

18. A hopper system for a marker plate embossing system comprising:

a hopper comprising at least one side-wall attached fo a bottom surface forming a
cavity within the hopper; and

a divider configured to be adjustably attached within the cavity of the hopper in
varying positions relative to the at lsas! one side-wall to accommodate varying width marker

plates behwean the divider and the at least one side-wall,

17. The hopper system of claim 18 whersin opposed side surfaces of the divider
comprise a first plurality of slots, a middile surfacs of the divider comprises a tab, and the
bottemn surface of the hopper comprises a sacond plurality of slots, the first plurality of slots
of the divider being configured to altach 1o the at least one side-wall of the hopper and the

tab of the divider being configurad to attach fo the second plurality of slots of the hopper.

18. The hopper system of claim 18 wherein the divider is configured to be adjustably

attached into three different positions within the cavity of the hopper,

18. The hopper system of claim 16 further comprising a lie-rod, whereln the bollom

surface of the hopper comprises a hole located v be aligned with holes of marker plates
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stacked between the divider and the at ieast one side-wall, with the hole of the bollom
surface of the hopper sized o allow the te-rod (o be extended through the hole of the

bottom surface of the hopper through holes of stacked marker plates.

20.  The hopper systaem of claim 16 whersin the bottom surface of the hopper is angled

downward, relative (o a horizontal plane, at an angle of betwsen ten © thity degrees.

30



WO 2011/109201 PCT/US2011/025850

117

/

Q
\ )
N
o |Y DDD
H 0o
/—% 000
o [ L — 000
— - DDD
~ ||
Y
N ol [ ]
Y
3 Mo
15)
\\~O
™
od
S \ I
\\\w
\ ™
/ ~<
/ 3
o
- g S g




WO 2011/109201 PCT/US2011/025850

2117

-0-0'0'0'6’;’:‘:’»:
et leleted:

DX
O N KRR

42

Y

/
82 J )).'
\/!J)) ——— | m,r 75A
e R T 6

e |

36

76
76
80
e
85

—I'I1G. 2F




WO 2011/109201 PCT/US2011/025850

317
51 \_P
AN
B~ o |
47—~ 495"' 45
7 /’Q ' ) 47




WO 2011/109201 PCT/US2011/025850

4/17

93

91

\/—'—EE"IG.ZD




WO 2011/109201

68
48
0
64
60
47 o1
51
42 2
59
43
51 59
51
%)
100
57 82—
55
(e
98
75A 72
96 g7 86 74

5/17

54

10/

49 49—~
61—

93

53

92
g3 78 94 8580

E'1G.2E

PCT/US2011/025850

88

50
62
/12
44
47
™ 51
3
59
- 45
L 91
61
51
Q@) Ll59
1100
%790
o 55
75A
L 568
76
36



WO 2011/109201 PCT/US2011/025850

N 124 128
”\\":. Tl .
l g — -

(s  —F'IG.3

= 164
160

120 110
16’%5
162 158 108




WO 2011/109201 PCT/US2011/025850

717

104

174\

— 162

122

120




PCT/US2011/025850
8/17

WO 2011/109201

G O IF—

081

. 851 i
AAR zd) \ \ —— V.l

. mmv./omr/ v; 8vlL  |IX

va/ ,
m.v—‘\l \\ - u\.l -__ \\ \\\ P 4 —-| \\ ﬂ/ t £ “# @@—\
ol
ool 9L TEL 8zl gog wﬁ\vﬁ vwr@@ 891 ool owv oL \ %o




PCT/US2011/025850

WO 2011/109201

9117

val 2yl

8¢l

01597
1’4"
ori
O o] +—
ol
0G1l S19)

¢ql pyy ol

60L

"N

/

14

144°

el

12515

9zl M

cel

}
14"

[44°
8¢cl

L0l

8¢l



WO 2011/109201 PCT/US2011/025850

10/17

©
P~
x
e 0]
8 00)
< o - o .
= < = QO
-~
2 H
~ \q--
o0 ]
\ - 1
N
(o)} o
- 0 (@)}
o0 A
«—



WO 2011/109201 PCT/US2011/025850

11/17

202




WO 2011/109201 PCT/US2011/025850

12/17

—X'1G. 11



WO 2011/109201 PCT/US2011/025850

13/17

174




WO 2011/109201

PCT/US2011/025850

14/17

// 4 N

182

108

~—16

—x'1G. 13



PCT/US2011/025850

WO 2011/109201

15/17

y
vLl cLl
ﬁ \ Xo,\.r

- T ”,

\~ .......... I —

J - / N ., ,/ )

\ [ 7 ~ \
02 w\m g0z 99¢ 9l¢  0cc 6l 96l / ) wr / 961




WO 2011/109201 PCT/US2011/025850

16/17
- 204
| = 226
216 s 4
~ /
2=
< \-24
Q - 246
U107 S
RS
214

220 Ll ‘ —F'T1G. 15
\\]/' 109
206

216 218 o999

” ;20 / \ ’/ _—204

/ -
| 20 / /
22 - 226
8 —\\ 232 34 /
206 —— | _r 224
236 |
/ T I
“ 238 240 L 214




WO 2011/109201 PCT/US2011/025850

17/17

246 248

244



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings

