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(57) L’mvention concerne un appareill d’onentation
d’articles disposés au hasard, 'appareil ¢tant forme
d’¢léments planaires espaces couplées le long d un bord
des €léments planaires de maniere a définir une extrémaite
ouverte et une extrémite fermee le long du bord ou sont
couples les €lements planaires. L appareil comprend une
bande transporteuse (14) destinee a déplacer des articles
le long d’une trajectoire de transport entre une premicre
(32) et une deuxieme (34) position, au moins un ¢lement
allonge (36) s’¢tendant a travers la bande transporteuse
entre une premiere et une deuxieme position. L’¢lément
allonge (36) est align€ a une hauteur €leveée au-dessus
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(57) An apparatus for orientating randomly organized
articles formed of spaced planar members coupled along
an edge of the planar members to define an opened end
and a closed end along the edge where the planar
members are coupled. The apparatus includes a conveyor
for moving articles along a conveyor (14) path between
first (32) and second (34) positions, and at least one
clongated member (36) extending across the conveyor
between first and second positions. The elongated
member (36) 1s aligned at an elevated height above a
surface of the conveyor (14) to define a gap between the
member (36) and the conveyor surface. The extent of the
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d’une surface de la bande transporteuse (14) pour définir
un espace entre 1’¢lément (36) et la surface de la bande
transporteuse. L’°¢tendue de 1’espace est mesurce de
maniere a €tre superieure a 1’¢paisseur des c€lements
planaires et inférieure a la hauteur de "article forme par
les €léments planaires afin de donner une orientation a
des articles disposes au hasard.
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gap 1s sized greater than the thickness of the planar
members and less than the height of the article formed by
the planar members for orientating randomly organized
articles.
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(57) Abstract

An apparatus for orientating randomly organized articles formed of spaced planar members coupled along an edge of the planar |
memobers to define an opened end and a closed end along the edge where the planar members are coupled. The apparatus includes a
conveyor for moving articles along a conveyor (14) path between first (32) and second (34) positions, and at least one elongated member
(36) extending across the conveyor between first and second positions. The elongated member (36) is aligned at an elevated height above
a surface of the conveyor (14) to define a gap between the member (36) and the conveyor surface. The extent of the gap is sized greater

than the thickness of the planar members and less than the height of the article formed by the planar members for orientating randomly
organized articles. |
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APPARATUS FOR ORIENTING

RANDOMLY ORGANIZED ARTICLES
BACKGROUND OF THE INVENTION

The present lnvention relates to an apparatus
for orientating randomly organized articles ;along a
conveyor path. In particular, the present invention
relates to an apparatus for orientating articles along

a conveyor path, relative to the shape and features of
the articles.

Many manufacturing and assembling processes
use automatic conveyor systems for transporting articles
along a conveyor path to various assembly stations for
processing. Articles may be deposited to the conveyor
system in a randomly organized fashion. Depending upon
the operation, it may be necessary to align the articles
on the conveyor path in a uniform direction for
processing. Articles may be aligned by an operator;
however, this may slow the assembly process and increase
assembly costs. Additionally, repetitive movement
associated with aligning articles may cause health
concerns for the operator. Thus, it is desirable to
provide a mechanism for aligning randomly organized
articles discharged to a conveyor system in a single
uniform direction for processing or packaging. |

SUMMARY OF THE INVENTION

The present invention relates to an apparatus
for orientating randomly organized articles formed of
spaced planar members coupled along an edge of the
planar members to define an opened end, and a closed end
along the edge where the planar members are coupled.
The apparatus includes a conveyor for moving articles
along a conveyor path between first and second

positions. The apparatus includes at least one
elongated member extending across the conveyor between
first and second positions. The elongated member is
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aligned at an elevated height from a surface of the
conveyor to define a gap between the member and the
conveyor surface, the extent of the gap being sized
greater' than the thickness of the plénar members and
less than the height of the article formed by the planar
members for orientating randomly organized articles. In
particular, the member is designed depending upon the
orientation of an article to restrict passage of the
article or to flip the article under the member to shift
the orientation of the article.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of an embodiment of an
orientating assembly of the present invention.

FIG. 2 is a perspective view of a taco shell
which may be orientated by the orientating assembly of

the present invention.

FIGS. 3A-~-3D i1llustrate operation of members
for aligning randomly organized articles.
FIG. 4 is a plan view of randomly organized

articles in a first orientation being aligned by
orientating members.

FIG. 5 is a plan view of randomly organized

articles 1in a second orientation being aligned by
orientating members.

FIG. 6 1s a plan view of operation of an
orientating member for positioning uniformly aligned
articles for processing or packaging.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
FIG. 1 1illustrates an orientating assembly 10
for use 1in an assembly system 12 for orientating
randomly organized articles fed to a conveyor 14 from a
feeder 16 for processing or packaging at station(s) 18a-
18n along the conveyor 14. The orientating assembly 10
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uses the shape and features of an article for
orientating randomly organized articles in desired
alignment for processing, as will be explained.

An embodiment of the orientating assembly 10
of the present 1invention includes conveyor 14, an
alignment assembly 20, and an orientating member 22.
The alignment assembly 20 aligns the randomly organized
articles in a single direction, and the orientating
member 22 positions the uniformly directed articles in
a desired orientation for processing or packaging.
Conveyor 14 includes a conveyor surface 24 extending
between opposed sides 26, 28. Articles move along
conveyor 14 in a direction illustrated by arrow 30,

generally between first and second ends 32, 34 defining
a conveyor path therebetween.

Randomly organized articles are fed to the
first end 32 of the orientating assembly 10. The
alignment assembly 20 includes spaced first and second
alignment members 36, 38, spaced from the first end 32.
Preferably, the spaced first and second alignment
members 36, 38 are formed of elongated cylindrical rods
which are supported at a predetermined elevation: above
the conveyor surface 24 wvia a support structure (not
shown). The alignment members 36, 38 extend from side
26 to a distance spaced from side 28. Ends of the
alignment members 36, 38, spaced from side 28, define
discharge ends 40, 42. Gap 44 extends between discharge
ends 40, 42 and side 28.

Randomly organized articles move along

‘conveyor 14 from first end 32 to alignment members 36,

38 for uniform alignment thereby, as will be explained.
Uniformly aligned articles are discharged from either
end 40 or 42 of members 36, 38 depending upon the
alignment of articles fed to conveyor 14, as will be
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explained and are further conveyed to orientating member
22. Preferably, orientating member 22 includes an
elongated cylindrical rod which extends across the
conveyOr 14, generélly between sides 26, 28 at an
elevated height from the conveyor surface 24, for
repositioning uniformly arranged articles to a desired
orientation.

An embodiment of the present invention is
particularly useful for orientating taco shells 48 in a
single alignment for packaging. FIG. 2 illustrates an
embodiment of a taco shell 48 which may be orientated by
the present apparatus. As shown, the taco shell 48 in
FIG. 2 includes first and second walls 50, 52, formed of
generally planar members having a curved edge 54. An
elbow 56 joins walls 50, 52 in spaced relation to define
an opened end 58, having an opening, and a closed end

60. The closed end 60 has a generally flat surface

extending from point A to p'oint B along closed end 60.
The curved edges 54 of spaced walls 50, 52 define
opposed curved sides 62, 64 and curved tip 66, opened to
an lnnex cavity 68. Sides of elbow 56 are slightly
sloped so that the distance between walls 50, 52
increases from the flat closed end 60 to the curved tip
66. Thus, the height of the shell increases from the
closed end 60 to the opened end 58.

As illustrated in FIGS. 3A-3D, members 22, 36,
38 are elevated above conveyor surface 24 to define gap
70. The height of gap 70 between conveyor surface 24
and members 22, 36, 38 is larger than the thickness of
walls 50, 52 so that either wall 50 or 52 may pass
thereunder. As illustrated in FIG. 3A, gap 70 is less;
than height of elbow 56 so that passage of elbow 56 is
restricted. Thus, as illustrated in FIG. 3A, if a shell
48 approaches members 22, 36, 38 with the closed end 60
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aligned forward toward the second end 34 of conveyor 14,
passage of shell 48 is restricted by members 22, 36, 38.

The height of gap 70 is higher than the
thickness of the planar walls 50, 52 so that individual
walls 50, 52 may pass thereunder. The height of members
22, 36, 38 1s less than the opening between first and
second walls 50, 52 at opened end 58 and the height
dimension of members 22, 36, 38 corresponds
approximately to the height of elbow 56. Thus, as
illustrated in FIGS. 3B-3D, if shell 48 approaches
members 22, 36, 38 with the opened end 58 aligned
forward, wall 52, supported on the conveyor surface 24,
will pass thereunder; and elevated wall 50, will pass
above members 22, 36, 38. As the shell 48 is
continually conveyed, members 22, 36, 38 extend into
cavity 68 to contact shell generally at elbow 56.
Continued movement of shell 48 after contacting elbow 56
will rotate shell 48, as illustrated by . arrow 72, under
the members 22, 36, 38, as progressively shown in FIGS.
3B-3D. Shell 48 rotates under members 22, 36, 38 via
continued movement of conveyor 14 so that the
orientation of shell 48 is flipped, and wall 50 is now
supported on conveyor surface 24, and wall 52 is
elevated above the conveyor surface 24. The closed end
60 is then generally aligned forward after the shell 48
is flipped by members 22, 36, 38 as illustrated in FIG.
3D.

The height of gap 70 and the dimensions of
members 22, 36, 38 are sized according to the dimensions
of the article (or taco shell) being oriented so that

the height of the gap 70 is sufficient to allow the

planar walls 50, 52 to pass thereunder and the height
and dimensions of members 22, 36, 38 is sufficient to

rotate the opened-end-58-forward shells 48 as
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1llustrated by arrow 72. For example, for a taco shell
48 having an opened end 58 approximately 1 inch high;
members 22, 36, 38 are elevated approximately ¥ inch
from the conveyor surface 24 and members 22, 36, 38 are
approximately % inch in diameter or height. It should
be understood that the alignment members 22, 36, 38 are
not limited to the cylindrical rod described and may be .
formed of an elongated rectangular member or other
shaped members.

Taco shells 48 are depositéd to the first end
32 of the conveyor 14 in random alignment. The random
alignment includes taco shells 48 generally orientated
with the closed end 60 facing forward toward second end
34, or generally orientated with opened end 58 facing
forward toward second end 34. Other shells 48 will be
orientated with sides 62, 64 of the shells facing
forward toward second end 34. Alignment members 36, 38
cooperatively orientate the randomly organized articles
in a uniform direction as will be described.

FIG. 4 1llustrates orientation of shells 48
having closed end 60 facing forward in the direction of
motion of the conveyor 14 via members 36, 38. As shown,
the taco shells 48 may be in any number of closed-end-
60-forward positions, as illustrated by shells 48a-48c,
as long as closed end 60 contacts member 36 as the
shells 48 are conveyed along the conveyor path. As
shown 1in FIG. 4, the conveyor 14 continuously moves
shells 48a-48c along the conveyor path until closed end
60 contacts member 36. As previously illustrated in
FIG. 3A, since the extent of gap 70 of elevated member
36 1s less than the height of elbow 56 at closed end 60,

movement of the shell 48 wvia the conveyor 14 is
restricted by member 36.
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As shown, member 36 is preferably angled as
shown by reference 74 relative to side 26 (and to the
conveyor path or direction) so that after shells 48a-48c
contact member 36, and continued movement of conveyor 14
slides the shells 48 along the length of member 36 to
discharge end 40. At discharge end 40, continued
movement of the conveyor 14 rotates shells 48, as
illustrated by arrow 76 so that closed end 60 is
arranged parallel with the conveyor path facing side 26
and opened sides 62, 64 are aligned toward the first and
second ends 32, 34, respectively, of the conveyor 14.

Rotation of the shells 48 occurs as the closed
end 60, which is supported by member 36, slides off the
end of member 36 and is moved along the conveyor path by
the conveyor 14. After rotation, shell 48 moves along
the conveyor 14 proximate to discharge end 40. The
angle of reference 74 is operatively selected based upon
how fast the conveyor is moving, so that shells 48
contact member 36, and are moved along the length of
member 36 for discharge 'at end 40. The angle for moving
shells 48 along member 36 is generally between 30° and
60°. Preferably, reference angle 74 is 45°,

FIG. 5 1llustrates operation of members 36, 38
to uniformly orientate shells 48d-48g, having the opened
end 58 aligned forward. Shells 48d-48g similarly move
along the conveyor 14 toward member 36. As previously
explained, the thickness of wall 50 or 52, supported by
conveyor surface 24, is sized smaller than gap 70 and
the height of wall 50 or 52 elevated above the conveyor
surface is greater than the height of member 36. Thus,
individual wall 50 or 52 supported on conveyor surface

24 moves through gap 70 under member 36 and elevated
wall 50 or 52 moves over member 36 to advance member 36

into cavity 68. Member 36 is advanced into cavity 68 to
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contact shell at elbow 56. Member 36 restricts
movement of shell 48 upon contact at elbow 56 causing
+he shell to flip or rotate under member 36 (as
illustrated by arrow 72) via continuous movement of the
conveyor 14. The shells are flipped so that previously
elevated wall 50 or 52 is now supported by conveyor
surface 24; and supported wall 50 or 52 is now elevated;
and the orientation of the shells is changed soO that the
closed end 60 is aligned facing forward toward member
38. Thus, all of the opened-end shells 48d-489' are
flipped to the closed-end orientation similar to that
described in FIGS. 3B-3D.

The flipped shells 48, having the closed end
60 facing forward, are then aligned relative to member
38, in a similar fashion to that described for alignment
of closed-end shells 48a-c relative to member 36 (FIG.
4), so that member 38 restricts passage of shells 48d-g
(FIG. 5). Preferably, member 38 1is similarly angled
relative to side 26 as illustrated by reference 78, as
is member 36 to move the closed-end-60-forward shells
along member 38 for discharge at end 42. In a preferred
embodiment, members 36 and 38 are essentially parallel,
however, it should be understood that member 38 may be
positioned at any operative angle for discharge of
shells at end 42 and it is not necessary that members
36, 38 be parallel. At discharge end 42, the shells
48d-48g are rotated, as illustrated by arrow 76, so that
the closed end 60 faces side 26 (parallel to the
conveyoxr path) and opened sides 62, 64 are aligned
roward the first and second ends 32, 34, respectively,
of the conveyor 14.

The spacing between members 36, 38 is designed
to provide sufficient space to orientate the shells 48

conveyed along the conveyor 14. Preferably, the spacing
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between the first and second alignment members 36, 38 is
approximately one to two taco shell widths apart for a
conveyor system moving at approximately 30 feet per
minute. Thils spacing can be varied depending upon the
speed of the convevyor.

Some shells 48, fed to conveyor 14, are
orientated so that side 62 or 64 1is aligned facing
forward to the second end 34 and are not directly
aligned with the opened end forward or the closed end
forward. Depending upon the orientation of such shells
48, passage of the shells may be restricted by member 36
so that movement of the conveyor aligns the closed end
of shell 48 with member 36 to slide shell 48 along
member 36 for discharge at end 40. Other side aligned
shells 48 may be flipped under member 36 as illustrated
in FIG. 5 to align closed end with member 38 for
discharge at end 42. Thus, as described, randomly
aligned shells 48, discharged from either member 36 or '
member 38, are uniformly oriented, as illustrated in
FIGS. 4 and S, regardless of the orientation of the
shells approaching members 36, 38.

Although the shells 48 are uniformly aligned
by members 36, 38, it may be desirable to reposition the
shells 48 to yet another desired orientation. In
particular, in the case of the taco shells, it may be
desired to orient the shells 48 so that the closed end
60 faces toward the second end 34. With the closed end
facing toward the second end 34, multiple taco shells
may be easlly nested for packaging. As shown in FIG. 6,
the shells 48 are orientated to the desired position via
orientating member 22, extending generally between sides
26, 28 of conveyor 14. Member 22 i1is angled as
lllustrated by reference 80 relative to side 28 as will

be explained. As previously explained, shells 48
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are discharged from members 36, 38, having closed end
facing side 26 and side 64 facing toward member 22, and
are conveyed to member 22 in such alignment. The angle
80 of the alignment member 22 is operatively selected so
that contact of shells 48 with member 22 facilitates
rotation of the shells, as illustrated by arrow 82, via
continuous movement of the conveyor 14 thereunder so
that elbow 56 1is generally flush with member 22.
Preferably, angle 80 is approximately 75° to shift the
orientation of the shells 48 approximately 90°.
Additionally as the shell 48 rotates,
continued movement of shell 48 via conveyor 14 moves

supported wall 50 or 52 under member 22, and elevated
wall 50 or 52 over member 22 so that member 22 moves

into cavity 68 to contact elbow 56, as illustrated in
FIG. 6. Movement of shell is restricted via contact of
member 22 with elbow 56 such that continued movement of
conveyor 14 causes the shell 48 to flip, as illustrated
in FIG. 3B-3D via arrow 72, so that shell 48 is aligned
With closed end 60 forward, as illustrated in FIG. 6.
Thus, as described, shell 48 is rotated (arrow 82) and
flipped (arrow 72) to align the closed-end-60 toward
second end 34 for packaging or subsequent operation.
It should be understood that althdugh the
present invention 1is described with respect to
orientating taco shells, it 1is possible that the
concepts of the present invention may be used for
uniformly aligning articles having similar features
including an opened end, a closed end, a flat edge and
a round edge. Although the invention is described with
respect to a preferred article and ©preferred
embodiments, it should be understood that the scope and
content of the invention should only be limited by the
claims, and that workers skilled in the art will
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recognize that changes may be made in form and detail
without departing from the spirit and scope of the

invention.
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WHA™ IS CLAIMED IS:
1. An apparatus for crientating articles formed of

generally planar spaced members 50, 52 coupled along an
eadge of the planar members, said spaced vlanar members
defining an opened end 58 and a closed end 60 along the
edge where the planar members are coupled, said articles
moving a c¢enveyor 14 between a first position and a

gecond position characterized by:
an elongated member 36 extending acreoss a portion of
the conveyor 14 at an elevated height from the

conveyor surface, the elevated height defining a
gap 70 having an extent greacer than the
thickness of the planar members and less than
the article fcrmed by the planar members., said
elongated member being operatively angled
relative to the movement of said conveyor, and

wnerein depending upon the orientation of
articles, movement of articles is restricted by

the elongated member or flipped under the

elongated member.

2. Tre apparatus ¢f cla-m 1 wherein the articles are

- ab ek

taco shells.

3, The apparatus ¢f claim 1 wherein the elongated
member 36 13 formed of a cylindrical shaped rod.

4 The apparatus ©f c¢laim 1 wherein the height of

el

the elongated member 36 i1s less than the extent of the
opening between the spaced planar members at the opened

end.
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5. The apparatus of claim 1 including first and
second elcongated members 36, 38 extending across a
portion of the c¢onveycr between the first and second
positions at an elevated height from the conveyor
surface, the elevated height defining a gap 70, the
extent of the gap 70 being sized greater than the
thickneas of the planar members 50, 52 and less than the
height ¢f the article formed by the planar members, the
second member 38 being spaced fLrom the first member 36
toward the second pesgition, said first and second
membexs 36, 38 being operatively angled relative to the
movement of said conveyor 14, wherein depending upon the
orientaticn of the articles, movement of articles 1is
restricted ky the elongated members 36, 38 or articles
are flipped under the first elcocngated member 236.

6 . The apparatus of c¢laim 5 wherein the conveyor 14
includes first and second sides 26, 28, and the first
and second members 36, 38 extend frcm the first side 26
tc a locaticn spaced from the seceond side 28 to deafine
a gap 44 opetween the seccnd side and endg of the first
and seccnd members, sald endsg gspaced Irom the gecond
gide 28 defining digcharge ends 40, 42 of tThe [1rst and

second menbers 36, 38.

7. The apparatus of claim 5 wherein said operative
angles for sald first and seccend memkers 36, 38 are
selected such that articles restricted by the elongated

mempbers 36, 33 mcve along the members 36, 38 to a
discharge end 40, 42 of the members 36, 38 spaced from

a side of the cenvevor.
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8 . The apparatus of c¢laim 7 wherein the angle is
between 30-60°.
3. The apparatus of claim 5 wherein the first and

second mempers 36, 38 are substantially parallelly

aligned.

10. The apparatus of claim 5 wherein the height o©Ff
the first and second members 36, 38 is less than the

extent of the cpening between the spaced planrnar members

at the opened enc 58.

11. The apparatus ¢f claim 5 and further comprising:
a third elongated member 22 spaced from the first and
second elongated members 36, 28, the third
elongated member 22 extending acress the
cenveyor 14 at an elevated helight freom the
conveyor surface, the elevated height defining a
gap 70 having an extent greatex than the
thickness cf the planar members and less than
the height of the articles formed by the planar
members 50, 52 wherein the first and seccnd
members 35, 38 uniformly align articles Eor
conveyance tco the third member 22 and the third
member 22 1s operatively angled relative o
movement of the convevor, and wherein the
uniformly aligned articles are flipped under the
third member 22 2 an alternate alignment.

12. The apparatus of claim 11 wherein the <chird
elongated member 22 extends between first and second

sides 2€, 28 cf the c¢conveyor at approximately 75° angle
relative to the second side 28 to rotate articles from
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a first position to a sBecond position.

13. A method for aligning randomly organized articles
along a conveyor, the articles being formed of generally
planar spaced members 50, 52 coupled along an edge of
the planar members, said spaced planar members defining
an cpened end 58 and a closed end 60 along the edge
where the planar members are coupled, where thne
orientation cf the opened and c¢losed ends 58, 60 1is
randomly arranged alcng the conveyor characterized by
the gsteps ¢f:
providing spaced elongated membexs 36, 238 along the
COnveyor for uniformly aligning randomly
arranged opened-end and c¢losed-end articles,

gald members keing elevated above the conveyor
suxface to define a gap 70 therebetween, the

extent of the gap being sized greater than the
thickness of the planar members and less than
the height of the article formed by the planar
memkbers, wierein depending upon the random
orientation o¢f the articles, articles are
conveyed along the first elongated member 36 for
discharge or are flipped under the first
elongated member 36 and conveyed along the
second elongated member 38 fox discharge;

feeding articles Lo the conveycer 1n  random
ocrientation; and

moving the articles along the conveyor to the first
and seceond members 36, 38 for orientation.

14. The method of claim 13 wherein ends of members
36, 38 are spaced from a side of the conveyor to define

SUBSTITUTE SHEET

AMENDED SHEET



CA 02303364 2000-03-09

- € -
discharge ends 40, 42 and furtherx comprising the 3sters
of:

moving articles along members 36, 38 to the discharge

ends 40, 42; and
rotating tne articles at the discharge ends 40, 42.

15, The method of claim 14 and further ccmprising the
step of:
rotating and flipping articles conveyed from cthe
discharge ends 40, 42 of the spaced elcncated
membars 36, 38.
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