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(57) Abrégée/Abstract:

Disclosed Is a device for transporting automotive instrument panels, comprising a frame, a pair of carry arms pivoted to the frame to
carry opposite sides of an instrument panel, each carry arm having an outer end section which is provided with a carry formation for
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(57) Abrege(suite)/Abstract(continued):

engaging a complementary carry formation on a corresponding side of the Instrument panel; the instrument panel having a central
column region with a lower column end portion, both of said carry arms having an inner end section which iIs positioned to lie in the
path of the lower column end portion as It Is lowered onto the frame, said carry arms being further arranged to be displaced
downwardly as the instrument panel Is lowered to a carry elevation relative to the frame, the downward displacement of the carry
arms by the instrument panel causing the carry formations on the arms positively to engage the complementary carry formations on
the instrument panel.
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ABSTRACT

Disclosed is a device for transporting automotive instrument panels, comprising a frame, a pair of carry arms
pivoted to the frame to carry opposite sides of an instrument panel, each carry arm having an outer end section
which is provided with a carry formation for engaging a complementary carry formation on a corresponding side of
the instrument panel; the instrument panel having a central column region with a lower column end portion, both of
said carry arms having an inner end section which is positioned to lie in the path of the lower column end portion as
it is lowered onto the frame, said carry arms being further arranged to be displaced downwardly as the instrument
panel is lowered to a carry elevation relative to the frame, the downward displacement of the carry arms by the

instrument panel causing the carry formations on the arms positively to engage the complementary carry formations

on the instrument panel.
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| PORT DEVICE

BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION

The present invention relates to the transport of articles, more particularly those which are complex and prone to
damage, still more particularly but not exclusively, to instrument panels and other electronics-bearing components

used in the automobile industry.
2. DESCRIPTION OF THE RELATED ART

An important component in the assembly of an automobile is the instrument panel. Itis unique' because it contains
many electronic components and is of a rather unusual shape. The instrument ?anel can be descn'be;d as clongate -
with a central axis, which extends across the vehicle it is installed m. On one side of the axis is an exterior front
face which must be kept out of contact with objects that can dmimgc its outer finish. On an oi)posite side, the
instrument panel has exposed wires, cablge, heat_ing duﬁts, dials, gauges and the like and ml:;st also be protected from

damaging contact with external objects.

The equipment and methods to move instrument panels have tended to be manual and time consuming. The

instrument panel is usually transported from an instrument panc} assembly line to a vehicle assembly line by way of

‘a wheeled cart. The instrument panel is guided to the cart by way of a gantry assist device and installed by guiding

one end of the instrument panel to rest on a support flange and mauually engaging an anchoring pin on the opposite -
gnd of the instrument panei so that the cart can hold it in place. The instrument panel is thus only supported at two
locations. The instrument panel is then removed from the cart when a robot has been instructed to clutch the

instrument panel and after an employee has acknowledged that he has manually disengaged the anchoring pin.

- Though the conventional cart has functioned well for its intended pui'pose, the manner in which the instrument panel



[ R R T e S R Y ) wwrssss A ddd Yd1a s ses _mup,

- e e widedh s v el 4 o

10

15 .

20

25

CA 02420758 2006-03-14

is loaded, supported and unloaded is problematic. The use of one anchoring pin on one end of the instrument panel
and the lack of any additional support tends to cause the instrument panel to flex in torsion along its axis. The

unpinned end is not positively engaged and this causes the instrument panel to twist to an undesirable positioh which

must then be accommodated when aligning the pick-up robot for unloading the insﬁ'ument panel from the cart. This

results in a considerable amount of process time and manpower to load and unload mstrument panels onto and off

these conventional transport carts.

It is therefore an object of the present invention to provide a novel device and method of transporting articles, such

as instrument panels,
S_»UMMARY OF THE INVENTION

In one of its aspects, the present invention involves a device for transporting automotive instrument panels,

comprising: '
- a frame,

- a pait qfcanyaxmspivoted to the frame to carry opposite sides of an instrument panel, each carry arm
having an outer end section which is provided with a carry formation for engaging a complementary carry

formation on a corresponding side of the instrument panel;

- the instrument panel having a central column region with a lower column end portion, both of said carry
arms having an inner end section which is positioned to lic in the path of the lower column end portion as it
is lbwercd onto the frame, said carry arms being further arranged to be displaced downwardly as the
?nsirumen{ punel is Jowered to a carry elevation relative to the framé., the downward displacement of the
. carry arms by the instrument panel causing the carry formations on the arms positively to cngage't]:;e

complementary carry formations on the instrument panel.
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" In one embodiment, the carry arms are arranged to lic in a common plane which is generally paralle! with an

“elongate axis on the instrument panel.

~ In one embodiment, the carry formation on each of the arms is at least one pin and the cotr&sponding carry

formation on-the instrument panel includes at least one passage to receive the pin. The inner end section of each

- arm is further provided with a capture formation and each capture formations is arranged to form a seat for the lower

columa end portion of the instrument panel when the instrument panel reaches its carry elevation relative to the

. frame.

In one embodiment, the capture formation includes a plate and an upstanding ;;eripheral wall to eﬁ;ggge opposed

laterally spaced side edgc regions of the lower colurmn end poruon. In this case, the plate is laterally offset relative

to the corresponding arm.

In one embodiment, each arm has an elongate portion extending between the capture formation and the carry

formation, and each elongate portion is pivoted to the frame.

' In one embodiment, the device further comprises a support member centrally located on the frame member and

positioned to be between the inner end sections of the arms when the instrument panel reaches its carry elevation. In
thispasc, the support member is positioned substantially parallel with and between the plates to support the lower
calumn end portion when the instrument panel reaches its carry elevation, The upstanding peripheral walls of the

capture formations are aligned with one another when the instrument panel reaches its carry elevation. Each

' upstanding peripheral wall includes an inclined portion to guide the lower-column end portion.

In one embodiment, each pin is adjustable relative to the corresponding carry arm to adjust the instrument ﬁanei’s
carry elevation. In this case, the device further includes an adjustment assémbly for adjusting the position of each
carry formation relative to the capture formation. The adjustment assembly includes a housing positioned on each

carry arm, wherein the pin is mounted for movement relative to the housing, further éomprising anchor means for

 anchoring the location of the pin relative to the housing.
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In one embodiment, the device further comprises biasing means for biasing each arm toward an open position
wherein the arms are ready to receive an instrument panel. For example, a pair of posts may be arranged to extend

upwardly from the frame member and providing a pivot location for a corresponding carry arm, the biasing means

 further including at least one spring between each post and the correspondiﬁg carry arm.

In one emboditment, the device. further comprises a »;rhecled undercarriage for supponmg the frame along a floor
surface, the frame including a lower frame member which is generally parallel with the floor surface and the
elongate portion of each arm includes a first segment adjacent the capture formation, the first segment being

generally parallel to the lower frame member when the instrument panel reaches its carry elevation relative to the

In one embodiment, the first segment of each arm lies adjacent the frame member when the instrument panel

reaches its carry clevation relative to the frame. Each arm includes a second segment which is disposed at angle

relative to the first segment and has an included angle therewith of greater than 90 degrees and less than 180

- degrees, wherein the second segment is upwardly angled from the first segment when the instrument panel has

reached its catfry elevation. Each arm includes a third segment which is disposed at an angle relative to the second
segment and has an included angle therewith of greater than 90 degrees and less than 180 degrees, wherein the third
segment is generally vertically directed when the instrumenf panel has reached its catry elévation, and thé third
segment supports the carry fofmaticm. In this case, the carry fonnaﬁon 1s located adjacent the third segment or in

some other arrangement as needed to position the carry formation on the arm with a corresponding carry formation

' on the instrument panel,

In ong erﬁbodimcnt, the arms are movable between a closed position where the complementary formations of the
arms are in positivé engagement with the complementary formaﬁons of the instrument panel and the first segments
are adjacent the frame member and an open position wherein ‘!:h(‘i first segments are inclined relative to the frame
member, the arms being further arranged to fall to the open position in the absence of an instrument panel, under the

force of gravity or a biasing source or both.
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In another of its aspects, the present invention provides a device for transporting irregularly shaped articles,

comprising:
- - a frame which is movable from a pickup location to an unloading location,

- a pair of carry arms pivoted to the frame in order to carry opposite sides of an irregularly shaped article,
each carry arm bhaving an outer end which is provided with a carry formation for positively engaging a

complementary carry formation on a corresponding side of the article;

- the articlé having a central body reg-io'n with a lower body end porliﬁri, both of s;a;id carry arms having an
inner end section which is positioned to lie in the path of the lower body end portion as it is lowered onto
the frame, said carry arms being further arranged to be displacpd downwardly as the article 1s lowered to a
carry elevation relative to the frame, the downward displacement of the carry arms by the article causing

the carry formations on the arms positively t;) engage the complementary carry formations on the article.

In still another of its aspects, the p@ent invention provides a method of supporting irregunlarly shaped articles on a

carrier, comprising:
- providing a frame,

- pivotally mounting a pair of carry arms to the frame in order to carry opposite sides of an irregularly

shaped article; _

= locating a carry formation on an outer end secfion of each carry arm for positively engaging a

~ complementary carry formation on a corresponding side of the article;

- locating an inner end section of each carry arm in order to obstruct the path of a central portion of the
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article as it reaches a carry elevation relative to the frame;

- - aligning the carry formations on the arms positively to engage the carry formations on the article while
displacing the article toward the frame until the central portion of the article engages the central region on

each carry arm;.

~ displacing the article to cause a corresponding displacement of the central portions of the carry arms to
advance the positive engagement of the carry formations between the article and the arms, until the article

reaches a carry elevation relative to the frame.

In still another of its aspects, the present invention provides a method of subporting automotive instrument panels

on a carrier, comprising:
- providing a frame,

- pivotally mounting a pair of carry arms to the frame in order to carry opposite sides of an instrument

panel;

- locating a carry formation on an outer end section of each carry arm for positively engaging &

complementary carry formation on a corresponding side of the instrument panel;

- locating an inner end section of each carry arm in order to obstruct the path of a central portion of the

instrument panel as it reaches a carry elevation relative to the frémé;

- aligning the carry formations on the arms positively to engage the carry formations on the instrument
panel while displacing the instrument panel toward the frame until the central portion of the instrument

panel engages the central region on each carry arm;



S MPR b bs -~ B nnnnn etote _

CA 02420758 2006-03-14

- displacing the instrument panel to cause a corresponding displacement of the central portions of the catry
arms to advance the positive engagement of the carry formations between the instrument panel and the

arms, until the instrument panel reaches a carry elevation relative to the frame.

5  Inone embodiment, the carry formation on each of the arms is at least one pin and the corresponding carry
formation on the instrument panel includes at least one passage to receive the pin. The central portion of the

instrument panel includes a column baving a lower column end portion, further comprising the steps of:

- providing each inner end section of each arm with a capture formation,

10

- arranging each capture formation to form a seat for the central portion of the instrument panel when the

instroment panel reaches its carry elevation relative to the frame.

~ In one embodiment, the method further includes step of adjustably mountihg the pin to the arm, so that the position

15  of the pin may be adjusted relative thereto.

In yet another of its aspects, the present invention provides a device for transporting automotive instrument panels,

comprising:
20 - frame means,

- a patr of carry means pivoted to the frat;ae means for carrying opposite sides of an instzﬁment panel, each
carry means having an outer end section which is provided with a carry formation for engaging a
complementary carry formation oﬁ a corresponding side of the instrument pénel;

25 .
- the 1instrument panel having a central column region with a lower column eﬂd portion, both of said carry

arm means having an inner end section which is positioned to lie in the path of the lower column end

portion, said carry arm means being further arranged to be displaced downwardly as the instrument panel is
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lowered to a carry elevation relative to the frame, the downward displacement of the carry arms by the
instrument panel causing the camry formations on the arms positively to engage the complementary carry -

formations on the instrument panei.

" In one embodiment, the carry formation is located adjacent the third segment or in some other arrangement as

needed o position the carry formation on the arm with a cotresponding carry formation on the instrument panel.

In still another alternative aspect, there is provided a device for transporting automotive instrument panels,

comprising:
- a frame,

- a pair of carry arms pivoted to the frame to carry opposite sides of an instrument panel, each carry arm
having an outer end section which is prbvided with a carry formation for engaging a complementary carry

formation on a corresponding side of the instrument panel;

- the instrument panel having a central colu@ region with a Jower column end portion, both of said carry
arms having an inner end section which is positioned to lie in the path of the lower column end portion as it
_ig lowered onto the frame, said carry arms being further arranged to be displaced downwardly as the
mstrument panel is lowered to a carry elevation relative t§ the frame, the downward displacement of the
cérry arms by the instrun.len.t panel causing the carry formations on the arms positively to @gage the
cc;mplcrdentary carry formations on the instrument panel, the inner end section of each arm including a
capture fénnation, the capture formations being arranged to form a seat for the lower column end porﬁon of

the instrument panel when the instrument panel reaches its carry elevation relative to the frame.
In vet another alternative aspect, there is provided a device for transporting irregular shaﬁed articles, comprising:

- a frame,
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.- a pair of carry arms pivoted to the frame to carry opposite sides of an irregularly shaped article , each

5

carry arm having an outer end section which is provnded with a carry formation for engaging a

éomplementary carry formation on a corresponding side of the articie;

the article having a central column régioﬁ with a lower column end portion, both of said carry arms having
an inner end scctibn which is positioned to lie in the path of the lower column end portion as it is lowered
onto the frame, said carry arms being further arranged to be displaced downwardly as the article is lowered
to a carry elevation relative to the frame, the downward displacement of the carry arms by the article

causing the carry formations on the arms positively to engage the complementary carry formations on the

. article wherein the inner end section of each arm is further provided with a 'cap'tm'c formation, the capture:

formations being arranged to form a seat for the lower column end portion of the article when it reaches its

“carry clevation relative to the frame,

In still another alternative aspect, there is provided a automotive instrument panel transport assembly, coinprising:

- an instrument panel;
- a frame,

- & pair of carry arms pivoted to the frame carrying opposite sides of the instrument panel, each carry arm

having an outer end section which is provided with a carry formation which engages a complementary '

carry formation on a coneéponding side of the instrument panel;

- the instrument pancl having a centralxcolumn region with a lower column end portion, both of said carry

arms havmg an mmner end section which is positioned to lie in the path of the lower column end poftion as it

is lowered onto the frame, said carry arms being further arranged to be displaced downwardly as the

mstryment panel is lowered to a carry elevation relative to the frame, the downward displacement of the .
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carry arms by the insirument panel causing the carry formations on the arms positively to engage the
B complementary carry formations on the instrument panel wherein the inner end section of cach arm is
further provided with a capture formation, the capture formations being arranged to form a seat for the

lower column end portion of the instrument panel when it reaches its carry elevation relative to the frame.

~ In still another alternative aspect, there is provided a device for transporting automotive instrument panels,

comprising:
- frame means,

- a pair of carry means pivoted to the frame means for carrying opposite sides of an instrument panel, each
carty means having an outer end section which is provided with a carry formation for engaging a

complementary carry formation on a corresponding side of the instrument panel;

- the instrument panel having a central column region with a lower column end portion, both of said carry
anm means having an inner end sectiont which fs positioned to lie in the path of the lower cblmnn end
portion, said carry arm means being further arranged to be displaced downwardly as the instrument panel is
lowered to a carry elevation rciative to the frame, the downward displacement of the carry arms by the

' mstrument panel causing the carry formations on the arms positively to engage the c.;omplemcntai'y carry
formations on the instrument .panel , the Inner end section of each arm including capture means, the- capture
means being arranged to form a seat for ihe lower column end portion of the instrument panecl when the

instrument panel reaches its carry elevation relative to the frame.

In yet another alternative aspect, there is provided a method of supporting automotive instrument panels oh a carrier,

comprising:
providing a frame,

pivotally mounting a pair of carry arms to the frame in order to camy opposite sides of an instrument panel;

10



10

15

20

25

30

35

CA 02420758 2006-03-14

loéating a carry formation on an outer end section of each carry arm for positively engaging a complementary carry

formation on a corresponding side of the instrument panel;

locating an inner end section of each carry arm in order to abstruct the path of a central portion of the instrument

panel as it reaches a carty elevation relative to the frame;

aligning the carry formations on the arms positively to engage the carry formations on the instrument panel while
displacing the instrument panel toward the frame until the central portion of the instrument panel engages the central

" region on each carry arm;

displacing the instrument panel to cause a corresponding displacement of the central regions of the carry arms to
advance the positive engagement of the carry formations between the instrument panel and the arms, until the
instrument panel reaches a carry elevation relative to the frame.

In still a further alternative aspect, there is provided a method of supporting irregularly shaped articles on a carrier, |

comprising:

providing a frame;

‘ pivotally mounting a pair of carry arms to the frame in order to carry opposite sides of an irregularly shaped article;
' _ amranging the carry arms to lie in a common plane which is generally parallel with an elongate axis on the article;

locating a carry formation on an outer end section of each carry arm for positively engaging a complementary carry

formation on a corresponding side of the article;

locating an inner end section of each carry arm in order to obstruct the path of a central portion of the article as it
reaches a carry elevation relative to the frame; | |

~ aligning the carry formations on the arms positively to engage the carry formations on the article while displacing

the article toward the frame until the central portion of the article engages the central region on each carry arm;

displacing the article to cause a corresponding displacement of the central regions of the carry arms to advance the
positive engagement of the carry formations between the article and the arms, until the article reaches a carry -
elevation relative to the frame, wherein the step of locating a carry formation includes the step of prowdmg at least

one pin on the outer end section to be received by at least one passage on the article.

1]
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BRIEF DESCRIPTION OF THE DRAWINGS

Several preferred embodiments of the present invention will now be described, by way of example only, with

reference to the appended drawings in which:
.Figure 1 1s a fragmentary perspective vic;v of a‘ transport devicc;
Figure 1a i1s a fragmentary plan view of a portion of the u@@on device of figure 1‘;

10' Figure 1b is a schematic plan view of the nal'1§fer' device in an assembly installation;
Figure 1c is a frapmentary perspective view 6f another portion of the device of 'ﬁgure 1;
Figure 1disa sectional view taken on line 1d-1d of figure le;

15

~ Figure le is a sectional view of a segment of the portion shown in figure 1c;
Figure 1f is a side view of the transport device of figure 1:

20 Figure 2 is a fragmentary perspective view of t§e transport de'?rice of figure 1, tOgethq with a transfgr device;
figurc 3 is another fragmentary perspective view of the transport device of figure 1 in aﬁother opémﬁve position;
Figure 4 i; a side view of the transport unit mthe opaéﬁve position of figure I;

25 |

. Figure § is a side view of the transport unit in the operative position of figure 3; and

Figures 6, 7 and 8 arc side views of an alternative transport device.

12
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

" The figures, particularly figures 1, 1b and 4, illustrate a device 10 for transporting automotive instrament panels,

having a frame 12 which is movable from a pickup location “p” to an unloading location “u”. The frame rolis on an
undercarriage 14, . The pickup location is typically at the termination of an instrument panel assembly line. The

unloading location “u” is typically adjacent a vehicle assembly line and near where the instrument panel is installed.

The device 10 has a pair of carry arms 16 which are pivoted to the frame and in line with one another when viewed

{from above, in order to carry opposite sides of an iﬁstrﬁment panel. Each carry arm 16 has an outer end 16a which

is provided with a carry formatiqn 16b for positively engaging a complementary carry forma&on 20aon a

corresponding side of the instrument panel, shown at 20. The carry formation 16b is, in this case, a pin and the carry

- formation 20a is a passage, formed in a carry plate 20b. The carry plate is mounted on one end of 2 central tube

frame 20¢ extending through the instrument panei 20. There is usuaily only one such carry plate 20b on one end of
the instrument panel so that the latter may be attached, via the plate 20b, to a designated location on the chassis of a

vehiclg.' To this end, the carry plate 20b is provided with other mounting features which are not shown for the sake
of brevity.

Referring to figure 4, the instrument panei has a central column region 22 with a lower column end portioﬂ 22a,
Both carry arms have an inner end section 30 which is positioned to lie in the path of the lower column end portion '

22a as it 1s lowered onto the frame. In this case, the carry arms are‘further arranged to be displaced downwardly as

the instrument panel is lowered to a carry elevation relative to the frame. The carry elevation corresponds to the

posifion where the instrument panel is positively engaged by the device 10, as shown in figure 5. The downward
displacement of the carry arms by the instrument panel in turn causes the arms to pivot or swing which in turn

causes the pins 16b on the arms positively to engage the complementary passages 20a on the instrument panel.
Preferably, the cény'anns are in a plane which 18 be generally parallel with an elongate axis 20c on the instrument

panel, when viewed from above, as shown in figure la, though the alignment of thc arms with the elongate axis of

the ingh‘ment panel may not be critical to ensure that the instrument panel is successfully captured by the device 10.

13
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Refetring to figures 1 and 4, to improve the positioning of the instrument panel on the device 10, the inner end

section of each arm is further provided with a capture formation 32. The capture formations are arranged to form a

-seat for the lower column end portion of the instrument panel when the instrument panel reaches its carry elevation

- relative to the frame. Each,c;apmre formation includes a plate 32a, which is offset from the corresponding carry arm,

and an upstanding pm-iphéral wall 32b extending around thxée sides of the plate 32a, to engage opposed laterally
spacexd side edge repions of the lower column end portion. Tl?e peripheral wall 32a may be positioned to provide
some clearance between it and the lower column end portion, for example to avoid damage to the latter during the
positioning procedure. In addition, the petjpheral wall 32a includes an inclined portion 32¢ to assist in guiding the ‘

lower column end portion on to the capture formation. "More than one such inclined portion 32¢ may be provided on

one or more other sides of the capture formation, as desired. In this case, the plates of both capture formations 32

_lie adjacent one another with the support plate 50 there between to form a composite surface on which the lower

columm end region rests on the cart.

" The wheeled undercarriage 14 supports the frame 12 for travel along a floor surface. The frame includes a lower

- frame member 40 which is generally parallel with the floor surface. Referring to figure 4, each arm has an elongate

portion extending between the capture formation 32 and the pih 16b, and each elongate portion is pivoted to the

frame 12 by way of pivot 34 to a pivot pbst 34a upstanding from the lower frame mcmbcxj 40. The post 34ahasa

pair of flanges 34b, 34¢ extending on either side of the lower frame member 40, as viewed in figure 1. The elongate

~ portion of each arm includes a first segment 42 adjacent the capture formation 32. The first segment is generally

paraliel to the lower frame member 40 when the instrument panel reaches its catry elevation relative to the frame.
The first segment of each arm lies adjacent .the frame member when the instrument i:anel reaches its carry elevation
relative to the frame. Each arm mch&es a second segmént 44 which is joined to the first segment 42 and has‘ an
included angle “9”. therewith of greater than about 50 degrees and less than about 180 degrees. The second segment \
44 1s upwardly angled from the first segm;nt 42 when the instrument panel has reached its carry élevation. Each

arm also includes a third scgment 46 which is joined to the second Segment 44 and has an included angle “f”

. therewith of greater than about 90 degrees and less than about 180 degrees. The third segment 46 is generally

vertically directed when the instrument panel has reached its carry elevation and supports the pin 16b, Referring

to figures 1c, 1d and le, in this case, the upper end region of the thnd portion 46 1s provided with a height

14
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. adjustment assembly 48 for adjusting the height of pin 16b relative to the elevation of the capture formation, as

shown by the dimension “h” in figure 5. In this case, the height adjustment assembly 48 includes a bousing 48a with

" a block member 48b mounted therein for vertical movement between a number of elevations and held therein by

locking pin 48c or another suitable means to fix, releasably, the block member 48b relative to the housing 43a. In
this case, the housing has a number of passages 48d in its rear wall 48¢ and the block member has a passage 48f to
receive tim locking pin 48c¢ when the passage in the block is alfgned with one of the passages in the rear wall which

correspond to the desired height of the pin 16b.

Alternatively, the pin 16b may be adjusted by a mechanical, hydraulic, pneumatic or electric arrangement, such as

by a linkage, a number of gears, a pneumatic or hydraulic ram or motor, an electric motor or solenoid, or the like.

The pin 16a is, in this case, triangular in shape with the apex of the triangle section nearest the carry formation on

the instrument panel. The cross-sectional area of the pin increases progressively away from the remote end thereof.

“This configuration enables the pin to engage the passages of different sizes in different instrument panels as can

occur when different models of instruments panels are processed at the same location. However, other pins or, for

that matter other carry formations, may also he used, if desired.

in the alternative version of figure 6, each arm further includes a fourth segment 49 which supports the pin 16b and
\ﬁhich is joined to the third sﬁgment and has an included angle “¢” therewith of greater than about 90 degrees and
less than about 180 degrees. In this case, the fourth segment is generally inwardly directed toward the side of the
instroment pancl when the instrument panel has reached its carry elevation. In this case, the fourth segment 49

supports the pin 16b.

Rgfen'ing once again to fi.gure 4, extending upwardly frbm the frame member 40 is a support member 50 which is
positioned between the inner end sections of the arms when the instrument panel reaches its carry elevation.

The arms are movable between a closed position as shown in figure 5 (where the pins 16b are positivély engaged
with the passages 20a of the instrument panel and where the first segments are lying adjacent the frame member)

and an open position as shown in figure 4 (wherein the first segments are spaced from and lying above the frame
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member). The arms are further arranged to fall to the open position in the absence of an instrument panel, under the '
force of gravity or an external biasing source or both. In this case, a spring assembly is provided at 52 (as shown in

figures 1 and 4) to provide the biasing action and includes a pair of springs 52a between each second segment 44

and the corresponding post 34a.

In use, the device 10 is oriented next to the pickup location “p” as shown in figure 1b, where it can receive
assembled instrument pénels. In this case, a gantry mounted assist unit is used to transfer the assembled instrument

panels from the assembly line to the device. In this case, the gaﬁtry assisted device clasps the mstrument panel by a

‘number of passages which are spaced from the passages 20a and is manoeuvred so that instrument panel is aligned

with the arms of the carﬁm, that is by aligning the passages 20a with the pins 16b. In so doing, the lower column

a end portion is also manceuvred to approach the capture fonnations:?;z, until such time as the lower column end

portion makes contact with plate 32a and possibly peripheral wall 32a as well as the inclined portions 32¢. Asa

' result, the lower column end portions displace the capture formations 32 downwardly causing the arms 16 to rotate

so that the pins approach the paésagcs 20a. This rotation continues im;o the pins 16b positively engage the passages
20Db, that 1s by entering the passages 20b. This is done by aligning the horizontal axis 20c both with the frame
member 40, in other words keeping the axis in a generally horizontal orientation and maintaining the alignment of

the passages 20a with their corresponding pins.

As the capture formations 32 displace downwardly, they arrive on opposite sides of the'sul:!port post 50 and,

therewith, form a surface on which to support the lower colﬁmn end portion 22a. At that moment, the pins 16b are

fully engaged with the passages 20a.

Referring to figure 4, the device 10 1s used m conjunction with a robotic install unit 60 which is anchored to an

external location in a manner not shown, to remove the instrument panels from the device 10 when the latter has

| been transferred to the unload location. In this case, the install unit 60 has a pair of pick-up units 62, each of which

has a pair of retractable pins 64 The install unit 60 also has a pair of alignment posts 66 which are arranged to fit in

cups 68 on the device 10. The install unit 60 is operable automatically to approach the device 10 -and align the posts

66 with the cups 68 and to arrive at the position shown in figure 2. Once the install unit is at its precise Iocation to

16
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clutch the instrument pane}, the pins 64 are activated for the install unit 60 to be positively engaged with the

instrument panel. The install unit 60 may then raise the instrument panel, causing the inner end sections of the arms

to rise upwardly following the instrumént panel while causing the pins 16b to become disengaged with the passages

20a, until the instrument panel is free from the cart as shown in figure 4.

Thus, bgcauae the device 10 is capable of positively engaging the instrument panel, it does so in a precise orientation
which can, if desired, be matched to the actual orientation of the instrument panel when installed in the vehicle,
eliminating extra steps to place the instrument panel in its proper orientation. - The device positively ;ngages the
instrument i;anel on both ends and supports the _insnwnent panel at its central column portion, resulting in a three
point contact. This lminimizes the undesirabie torsional twisting found in earlier transport devices. The degree to
which the eﬁgagemcnt is made will depend 0;1 the degrees of play between thé carry formations The;. degree of play
can be selected as desired to ensure a robust coupling between the instrument panel and the cart, while not unduly

constraining the instrument panel in & manner risking damage.

The device 10 is also useful because it can be arranged to carry more than one instrument panel at a time by
providing, for example, two or more sets of arms, in order to carry two or more instrument panels. In this case, the

device 10 has three sets of arms to can'y three mstrument panels.

Thus, the carry formations on the arms are complementary with the carry formations oﬁ the instrument pélneL The
r;arry formations may be reversed, namely by providing pins on the instrument panel and complementary passages
on the arms. The instrument panel may be in some other form such as an instrument panel that is déigned for an
opposite driver seating poi’tjon (i.e. on the right hand side of the w}ehicle) as compared to a North American fehicle
where as a drivers seating position would be on the left hand side of the vehicle. The carry formations, in the .
device 10, are a pair of pins and a corresponding pair of passages. The pins and passaées may be provided with
complementary noncircular cross sections such as a multiple sided' cross section such as an three, four, five, six or
more sided ¢cross section. Altematively, the complementary formations may comprise other mechanical couplings |
such as mating gears and the like, as well as other non;niechanical couplings such as magnetic couplings. Each of

the carry formations 16b may be in the form of a number of pms for instance, or pins joined together with a web
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extending therebetween.

While the device 10 makes use of a wheeled undercarriage, it may also used in conjunction with other non-wheeled
modes of transfer from one location to another, such as by using fqllers, air suspension, magnetic levitation, or a
combination of any one of these with a wheeled undercarriage. Alternatively, the device may be supported by a
gantry or other tmn#fer unit. The device 10 may also be oonﬁned: to movement along a track or a cpnvéyo; or ﬁlay- .

be free to move in two or more axes.

~ While the carry arms are generally parallel with the elongate axis in the device 10, there may be other non parailel |

configurations as well, depending on the orientation of the instrument panel and its weight distribution around the

elongate axis.

The device 10 may be applied to other articles such as engine drive trains and other subassemblies and components

| in other industries. The device 10 is particularly suited to those subassemblies and other articles that are of irregular
shape, for example those having an oblong shape, or those having an elongate axis with an asymmetrical shape

‘relative to the elongate axis, or an uneven weight distribution relative to the elongate axis.

While the present invention iJas been described for what are presently considered the preferred embodiments, the

invention is not so limited. To the contrary, the invention is intended to cover various modifications and equivalent

_arrangements included within the spirit and scope of the appended claims. The scope of the following claims is to be

accorded the broadest interpretation so as to encompass all such modifications and equivalent structures and |

| functions,

18
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CLAIMS:

1.

A device for transporting automotive instrument panels, comprising:

- a frame,

- a pair of carry arms pivoted to the frame to carry opposite sides of an instrument panel, each carry arm

having an outer end section which is provided with a carry formation for engaging a complementary carry

formation on a corresponding side of the instrument panel;

- the instrument panel having a central column region with a lower column end portion, both of said carry

arms having an inner end section which is positioned to lie in the pathlof the lower column end portion as it

' is lowered onto the frame, said carry arms being further arranged to be displaced downwardly as the

instrument panel is lowered to a carry elevation relative to the frame, the downward displacement of the

~ carry arms by the instrument panel causing the carry formations on the arms positively to engage the

complementary carry formations on the instrument panel, the inner end section of each arm mcluding a
capture formation, the capture formations being arranged to form a seat for the lower column end portion of

the instrument panel when the instrument panel reaches its carry elevation relative to the frame.

A device as defined in claim 1 wherein the carry arms are arranged to lie in a common plane which 1s

oenerally parallel with an elongate axis on the instrument panel.

A device as defined in claim 1 wherein the carry formation on each of the arms is at least one pin and the

corresponding carry formation on the instrument panel includes at least one passage to receive the pin.

A device as defined in claim I wherein the cépture formation includes a plate and an upstanding periphcral

wall to engage opposed laterally spaced side edge regions of the lower column end portion. - '
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A device as defined in claim 4 wherein the plate is laterally offset relative to the corresponding arm.

A device as defined in claim 5 wherein each arm has an elongate portion extending between the capture

formation and the carry formation, and each elongate portion is pivoted to the frame.

A device as defined in claim 6, further comprising a support member centrally located on the frame

member and positioned to be between the inner end sections of the arms when the instrument panel reaches

its carry elevation.
A device as defined in claim 7 wherein the support member is positioned substantially parallel with and

between the plates to support the lower column end portion.whcn the instrument panel reaches its carry

elevation.

A device as defined in claim 8 wherein the upstanding peripheral walls of the capture formations are

aligned with one another when the instrument panel reaches its carry elevation.

A device as defined in claim 9 wherein each upstanding peripheral wall includes an inclined portion {0

- guide the lower column end portion.

A device as defined in claim 3 wherein each pin is adjustable relative to the corresponding carry arm to

adjust the instrument panel’s carry elevation.

A device as defined in claim 11, further including an adjustment assembly for adjusting the position of each

carry formation relative to the capture formation.

A device as defined in claim 12 wherein the adjustment assembly includes a housing positioned on each
carry arm, wherein the pin is mounted for movement relative to the housing, further comprising anchor

means for anchoring the location of the pin relative to the housing.
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A device as defined in claim 3, further comprising biasing means for biasing each arm toward an open

position wherein the arms are ready to receive an instrument panel.

A device as defined in claim 14, further comprising a pair of posts extending upwardly from the frame

- member and providing a pivot location for a corresponding carry arm, the biasing means further including

at least one spring between each post and the corresponding carry arm, -

A device as defined in claim 3 further compnising a wheeled undercarriage for supporting the frame along

a floor surface, the frame including a lower frame member which is generaliy parallel with the floor surtace

' and the elongate portion of each arm includes a first segment adjacent the capture formation, the first

- segment being generally parallel to the lower frame member when the instrument panel reaches its carry

elevation relative to the frame.

A device as defined in claim 16 wherein the first segment of each arm lies adjacent the frame member

when the instrument panel reaches its carry elevation relative to the frame.

A device as defined in claim 17 wherein cach arm includes a second segment which is disposed at angle

relative to the first segment and has an included angle therewith of greater than 90 degrees and less than

180 degrees, wherein the second Segment is upwardly angled from the first segment when the instrument

panel has reached its carry elevation.

A device as defined in claim 18 wherein each arm includes a third segment which is disposed at an angle

relative to the second segment and has an included angle therewith of greater than 90 degrees and less than

180 degrees, wherein the third segment 1s generally verticaﬂy directed when the mnstrument panel has

reached its carry elevation, , the third segment supporting the carry formation.

- A device as defined in claim 19, wherein the arms are movable between a closed position where the

compiementary formations of the arms are in positive engagement with the complementary formations of

21
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the instrument panel and the first segments are adjacent the frame member and an open position wherein
the first segments are _inclined relative to the frame member, the arms being further arranged to fall to the

open position in the absence of an instrument panel, under the force of gravity or a biasing source or both.

A device for transporting itregular shaped articles, comprising:

L 3

- a frame,

- a pair of carry arms pivoted to the frame to carry opposite sides of an irregularly shaped article , each
carry arm having an outer end section which is provided with a carry formation for engaging a

complementary carry formation on a corresponding side of the article;

- the article having a central column region with a lower column end portion, both of said carry arms
having an inner end section ivhich. i8 positioned to lie in the path of the lower column emd portion as it is
lowered onto the frame, said carry arms being further arranged to be displaced downwardly as the article is
lowered to a carry elevation relative to the frame, the downward displacement of the carry arms by the
article caﬁsing the carry fofmations on the arms positively to engage the coniplementary carry formations
on the article wherein the inner end section of each arm is further provided with z; capture formation, the
capture formations being arranged to form a seat for the lower column end portion of the article when it

reaches its carry elevation relative to the frame.

A device as defined in claim 21 wherein the ¢carry arms are arranged to lie in a common plane which 13

generally parallel with an elongate axis on the article.

A device as defined in claim 21 wherein the carry formation on each of the arms is at least one pin and the

corresponding carry formation on the article includes at least one passage to receive the pin.

A device as defined in ¢laim 21 wherein the capture formation includes a plate and an upstanding
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peripheral wall to engage opposed laterally spaced side edge regions of the lower column end portion.

A device as defined in claim 24 wherein the plate is laterally offset relative to the corresponding arm.

A device as defined in claim 25 wherein each arm has an elongate portion extending between the capture

formation and the carry formation, and each elongate portion is pivoted to the frame.

A device as defined in claim 26, turther comprising a support member centrally located on the frame
member and positioned to be between the inner end sections of the arms when the article reaches its carry

elevation.

A device as deﬁngd in claim 27 wherein the support member is positiohed substantially parallel with and

between the plates to support the lower column end portion when the article reaches its carry elevation.

A device as defined in claim 28 wherein the upstandi;lg peripheral walls of the capture formations are

aligned with one another when the article reaches its carry elevation.

A device as defined in claim 29 wherein each upstanding peripheral wall includes an inclined portion to

guide the lower column end portion.

A device as defined in claim 23 wherein each pin is adjustable relative to the corresponding carry arm to

adjust the article’s carry elevation.

A device as defined in claim 30, further including an adjustment assembly for adjusting the position of each

carry formation relative to the capture formation.

_ A device as defined in claim 32 wherein the adjustment assembly includes a housing positioned-on each

carry arm, wherein the pin is mounted for movement relative to the housing, further comprising anchor
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means for anchoring the location of the pin relative to the housing. |

A device as defined m claim 23, further comprising biasing means for biasing each arm toward an open
position wherein the arms are ready to receive an irregularly shaped article.

- ‘\ : .
A device as defined in claim 34, further comprising a pair of posts extending upwardly from the frame
member and providing a pivot location for a correspohdixlg carry arm, the biasix-lg.means further mcluding

at least one spring between each post and the corresponding carry arm.

A device as defined in claim 21 further comprising a wheeled undercarriage for supporting the frame along

a floor surface, the frame including a lower frame member which is generally parallel with the floor surface

* when in use and the elongate portion of each arm includes a first segment adjacent the capture formation,

the first segment being generally parallel to the lower frame member when the article reaches its carry

elevation relative to the frame.

A device as defined in claim 36 wherein the first segment of each armi lies adjacent the frame member

- when the article reaches its carry elevation relative to the frame.

A device as defined in claim 36 wherein cach arm includes a second segment which is disposed at an angle

. relative to the first segment and has an included angle therewith of greater than 90 degrees and less than

180 degrees, wherein the second segment is upwardly angled from the first segment when the article has

reached its carry elevation,

A device as dgfmed in claim 38 wherein each arm includes a third segment which is disposed at an angie
relative to the second segmenf and has an mciuded angle therewith of greater ﬂ:an §O degrees and less than
i.SO degrees, wherein the third segment is generallﬁ vertically directed when the article has reached 1ts carry
élevaﬁén, the third segment supporting the carry formation. .

A device as defined in ¢laim 39, wherein the arms are movable between a closed position where the

24
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complementary carry formations of the arms are in positive engagement with the complementary carry

- formations of the article and the first segments are adjacent the frame member and an open position

wherein the first segments are inclined relative to the frame member, the arms being further arranged to

fall to the open position in the absence of an article, under the force of gravity or a biasing source or both.
A automotive instrument panel' transport assembly, comprising:

- an instrument panel;

- a frame,

- a parr of carry arms pivoted to the frame carrying opposite sides of the instrument panel, each carry arm

having an outer end section which is provided with a carry. formation which engages a comp]émentary

carry formation on a corresponding side of the instrument panel;

~ the instrument panel having a central'column region with é. lower column end portion, both of said carry
arms having an inner end section which is positioned to lie in the path of the lower column end portion as it
is lo%red onto the frame, said carry arms being further afranged fo be displaced downwardly as the
instrument panel is lowered to a carry elevaﬁon relative to the frame, the downward displacement of the
carry arms by the instrument panel causing-the cﬁny formatidns on the arms positively to eﬁgage the
complementar:y carry formations on the instrument panel wherein the inner end section of each arm is

further provided with a capture formation, the capture formations being arranged to form a seat for the

lower column end portion of the instrument panel when it reaches its carry elevation relative to the frame.

~ An assembly as defined in claim 41, wherein the carry arms are arranged to lie in a common plane which is

‘generally parallel with an elongate axis on the instrument pane.l.

An asserqbly as defined 1n claim 41, wherein the carry formation on each of the arms is at least one piﬁ and
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the corresponding carry formation on the instrument panel includes at least one passage to receive the pin.

A device as defined in claim 1 wherein the capture formation includes a plate and an upstanding peripheral

wall {o engage opposed laterally spaced 'side edge regions of the lower column end portion.
A device as defined in claim 44 wherein the plate is laterally offset relative to the corresponding arm.

A device as defined in claim 45 Wherem each arm has an elongate portion extending between the capture

formation and the carry formation, and each elongate portion is pivoted to the frame.

. A device as defined in claim 46, further comprising a support member centrally located on the frame

member and positioned to be between the inner end sections of the arms when the instrument panel reaches

its carry elevation.

A device as defined in claim 47 wherein the support member is positioned substantially parallel with and

between the jslatcs to support the lower column end portion when the instrument panel reaches its carry

elevation.

A device as defined in claim 48 wherein the upstanding peripheral walls of the capture formations are

aligned with one another when the instrument panel reaches its carry elevation.

~ A device as defined in claim 49 wherein each upstanding peripheral wall includes an inclined portion to

guide the lower column end potrtion.

An assembly as defined in claim 43 wherein ¢ach pin is adjustable relative to the corresponding carry arm -

to adjust the instrument panel’s carry elevation.
An _asscmbly as defined in claim 51, further including an adjustment assembly for adjusting the position of
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each carry formation relative to the capture formation.

<

An assembly as defined in claim 43 wherein the adjustment assembly includes a housing positioned on
each carry arm, wherein the pin 1s mounted for movement relative to the housing, further comprising

anchor means for anchoring the location of the pin relative to the housing.

An assembly as defined in claim 43, further comprising biasing means for biasing ¢ach arm toward an open

position wherein the arms are ready to receive an insttument panel.

An assembly as defined in claim 54, further comprising a pair of posts extending upwardly from the frame

member and providing a pivot location for a corresponding carry arm, the biasing means further including

- at least one spring between each post and the corresponding carry arm.

An zissembly as defined in claim 43 further comprising a wheeled undercarriage for supporting the frame

~ along a floor surface, the frame including a lower frame member which is generally parallel with the floor

surface and the elongate portion of eacﬁ arm includes a first segment adjacent the capture formation, the
first segment being generally pafallel to the lower frame member when the instrument panel reaches its

carry elevation relative to the frame.

An assembly as defined in claim 56 wherein the first segment of each arm lies adjacent the frame member

when the instrument panel reaches its carry elevation relative to the frame.

An assembly as defined in claim 57 wherein each arm includes a second segment which is disposed at

angle relative to the first segment and has an included angle therewith of greater than 90 degrees and less

- than 180 degrees, wherein the second segment is upwardly angled from the first segment when the

instrument panel has reached its carry elevation.

An assembly as defined in claim 58 wherein each arm includes a third segment which 1s dispdsed at an
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angle relative to the second segment and has an included angle therewith of greater than 90 degrees and
less than 180 degrees, wherein the third segment is generally vertically directed when the instrurment panel

has reached its carry elevation, , the third segment supporting the carry formation.

An assembly as defined in ¢laim 59, wherein the arms are movable between a closed position where the
complementary formations of the arms are in positive eﬁgagement'with the complementary férmations of
the instniment panell and the first segments are adjacent the frame member and an open position wherein
the first segments are inclined relative to the frame member, the ﬁrms being further ananéed to fall to the

open position in the absence of an instrument panel, under the force of gravity or a biasing source or both.
A device for transporting automotive instrument panels, comprising;

- frame means,

- apair of carry means pivoted to the frame means for carrying opposite sides of an instrument panel,'each
. carry means having an outer end section which is provided with a carry formation for engaging a

- complementary carry formation on a corresponding side of the instrument panel:

- the instrument panel having a central column region with a lower column end portion, both of said carry

-arm means having an inner end section which is positioned to lie in the path of the lower column end

portion, said carry arm means being further arranged to be displaced downwardly as the instrument panel is
lowered to a carry elevation relative to the frame, the downward displacement of the carry arms by the

instrument pancl causing the carry formations on the arms positively to engage the complementary carry

- formations on the instrument panel , the inner end section of each arm including capture means, the capture
. means being arranged to form a seat for the lower column end portion of the instrument panel when the

' instrument panel reaches its carry elevation relative to the frame.

28



Assswm o Ane - . - e
.

e L L s e DD

10

15

20

25

62.

CA 02420758 2006-12-11

A method of sﬁpporting automotive instrument panels on a carrier, comprising:

- providing a frame,

- pivotally mounting a pair of carry arms to the frame in order to carry opposite sides of an instrument

panel;

- Iocating a carry formation on an outer end section of each carry arm, the carry formation on each of the
arms including at least one pin for positively engaging a complementary carry fonnatidn ona
corresponding side of the instrument panel; the corresponding carry formation on the instrument panel

including at least one passage to receive the pin;

- locating an inner end section of each carry arm in order to obstruct the path of a central portion of the

instrument panel as it reaches a carry elevation relative to the frame;

- aligning the carry formations on the arms positively to engage the carry formations on the instrument
panel while displacing the instrument panel toward the frame until the central portion of the instrument

panel engages the central region on each carry arm;

- displacing the instrument panel to cause a corresponding displacement of the central regions of the carry

arms to advance the positive engagement of the carry formations between the instrument panel and the

arms, until the instrument panel reaches a carry elevation relative to the frame.
- providing each inner end section of each arm with a capture formation,
- arranging each capture formation to form a seat for the central portion of the instrumetit panel when the

instrument panel reaches a carry elevation relative to the frame

29



Lo Bl L b b L Bl o L LR - -

10

15

20

25

63.

64.

CA 02420758 2006-12-11

A method as defined in claim 62, further including step of adjustably mounting the pin to the respective

arm, so that the position of the pin may be adjusted relative thereto.

A method of supporting irregularly shaped articles on a carner, comprsing:

- providing a frame;

- pivotally mounting a pair of carry arms to the frame in order to carry opposite sides of an irregularly

shaped article;

- arranging the carry arms to lie in a common plane which is generally parallel with an elongate axis on the

article;

- locating a carry formation on an outer end section of each carry arm for positively engaging a

complementary carry formation on a corresponding side of the article;

- locating an inner end section of each carry arm in order to obstruct the path of a central portion of the

article as it reaches a carry elevation relative to the frame;

- providing the inner end section of each arm with a capture formation, and arranging the capture

formations to form a seat for the central portion of the article when the article reaches a carry elevation

- relative to the frame.

- aligning the carry formations on the arms positively to engage the carry formations on the article while
displacing the article toward the frame until the central portion of the article engages the central region on

each carry arm; -
- displacing the article to cause a corresponding displacement of the central regions of the carry arms to
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-advance the positive ehgégement of the carry formations between the article and the arms, until the article

reachgs a carry elevation relative to the frame, wherein the step of locating a carry formation includes the
step of providing at least one pin on the outer end section to be received by at least one passage on the

article.

A method as defined in claim 64, wherein the step of providing the inner end section of each arm with a

capture formation includes the steps of locating a plate on the respective inner end section, and providing

~ an upstanding peripheral wall on the plate to engage opposed laterally spaced side edge regions of the

central portion.

A method as defined in claim 65, further comprising the step of laterally offsetting each plate relative to the

corresponding arm.

A method as defined in claim 66, further comprising the steps of providing each arm with an clongate

portion extending between the respective capture formation and the respective arm catry formation, and

pivoting each elongate portion to the frame.

A method as defined in claim 67, further comprising the step of centrally locating a support member on the

frame and positioning the support member to lie between the inner end sections of the arms when the

article reaches a carry elevation.

‘A method as defined in claim 68, further comprising the step of positioning the support member

substantially parallel with and between the plates to support the central portion when the article reaches a

carry elevation.

A method as defined in claim 69, further compﬁsing the step of aligning the upstanding peripheral walls of

the capture formations with one another when the article reaches a carry elevation.
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A method as defined in claim 70, further comprising the step of providing each upstanding peripheral wall

with an inclined portion to guide the central portion.

A method as defined in claim 64, further comprising the step of adjusting each pin relative to the

comspondmé carry arm to adjust a carry elevation for the article.

A method as defined in claim 71, further comprising the step of adjusting the position of each arm camry

formation relative to the respective capture formation.

A method as defined in claim 72, wherein the step of adjusting the position of each arm carry formation
includes the steps of positioning a housing on each carry arm, mounting the reépective pin for movement-

relative to the respective housing, and anchoring the respective pin relative to the respective housing.

A mgthod as defined in ciaim 64, further comprising the step of biasiﬁg cach arm toward an open position

wherein the arms are ready to receive an article.

A method as defined in claim 75, further comprising the steps of cxtending a pair of posts upwardly from
the frame, pivoting a corresponding carry arm thereon, the step' of biasing including the step of locating at

least one spring between each post and the corresponding carry arm.

A method as defined in claim 64, further comprising the steps of providing a wheeled undercarriage for
supporting the frame aloag a floor surface, orienting a lower frame member of the fral‘ne‘ generally parallel
with ;he floor sﬁrface, providing each arm with an élongaw portion having a first segmeht which is adjacent
the respective capture formation, and orienting the first segment generally parallel to the lower frame

member when the article reaches a carry elevation relative to the frame.

A method as defined in claim 76, further comprising the step of orienting the first segment of each arm to

lie adjacent the frame when the article reaches a carry elevation felative to the frame.
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A method as defined in claim 78, further comprising the step of disposing a second segment of each arm at
angle relative to the respective first segment with an included angle therewith of greater than 90 degrees

and less than 180 degrees.

A method as defined in claim 79, further comprising the steps of orienting a third segment of each arm at
an angle relative to the respective second segment and with an included angle'thérewith of greater than 90

degrees and less than 180 degrees, and directing the third segment vertically when the article has reached a

. carry elevation, and supporting the respective arm carry formation on the third segment.

A method as defined in claim 80, further comprising the steps of moving the arms between a closed

position where the carry formations of the arms are in positive engagement with the carry formations of the
article and the first segments are adjacent the frame and an opén position and wherein the first segments are

inclined relative to the frame, and arranging the arms to fzll to the open position in the absence of an

~ article, under the force of gravity or a biasing source or both.
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