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ARTICLE TRANSFER DEVICE

ABSTRACT

A device for transferring articles from between two spaced locations, the device has at
least two groups of inclined platforms, each platform having an upper article-receiving surface
and a leading edge region, wherein each article-receiving surface of the first group 1s overlapped
by a platform of the second group. The device 1s being operable to reciprocate each of the first
group of platforms relative to a corresponding second platform between two positions, wherein
the leading edge region of each of the first group of platforms 1s aligned with a corresponding

leading edge region of a platform of the second group.
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REFERENCE TO CO-PENDING APPLICATION

The subject matter of PCT Application serial no. PCT/CA98/00217 filed March 12 , 1998

1s Incorporated herein by reference,
BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION
The present invention relates to the processing of articles.
2, DESCRIPTION OF THE RELATED ART

Automated log handling systems have been around for many years and have succeeded,
at least in part, in reducing the labor component of the handling of logs while increasing the rate
at which the logs are processed by a mill. There are several different versions of log handling
devices, including linear versions which function to transfer the logs along a linear, usually
upnight, axis. One example is that known as a “step” feeder, which has a number of step
members reciprocating side-by-side to transfer the logs from an cntry point to an exit point, as
the logs are moved from one siep 1o the next. Another version is known as a ‘quadrant’ feeder
and an example of this is disclosed in U.S. Patent 3,118,330 to Stelter and issued June 9, 1992,
which has a movable shelf which travels through an arc between generally an entry point near

a 9 o’clock position to an exit point near a 12 o’clock” position.

Though satisfactory for their intended purpose, these machines have several
disadvantages. Log bark, shavings and other log debris often accumulates relatively quickly on
the moving parts requiring a partial plant shut down to clean. In addition, there ¢an be wide
variations in the thickness and shape of logs being delivered to the mill. One log might be thick
and straight while the next one might be thin and bent, while the next one might be thick with
knots. These conventional machines have had mixed success at handling these wide variations
in the types of logs and at controlling the buildup of wood debris.
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It 1s an object of the present invention to provide an improved article transfer device.
SUMMARY OF THE INVENTION

Briefly stated, the present invention involves a device for transferring articles from

between two spaced locations, the device comprising:

- at least two groups of inclined platforms, each platform having an upper article-
recelving surface and a leading edge region, wherein each article-receiving surface of the

first group 1s overlapped by a platform of the second group;

- the device being operable to reciprocate each of the first group of platforms
relative to a corresponding second platform between two positions wherein the leading
edge region of each of the first group of platforms is sufficiently near a corresponding
leading edge region of a platform of the second group, to cause an article to be transferred

from one article -receiving surface to another.

Preferably, 1n the two positions, the leading region of each of the first group of platforms

1s substantially aligned with a corresponding leading edge region of a platform of the second

group.

In another of its aspects, the invention involves a device for transferring articles from

between two spaced locations, the device comprising:

- at least two groups of inclined platforms, each platform having an upper article-
rece1ving surface and a leading edge region, wherein each article-receiving surface of the first

group 1s overlapped by a platform of the second group;

- the device being operable to reciprocate each of the first group of platforms relative to

a corresponding second platform between two positions, wherein the leading edge region of each

-
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of the first group of platforms is aligned with a corresponding leading edge region of a platform

of the second group.

Preferably, the device is operable to reciprocate the first group of platforms in unison.
Still more preferably, the device 1s operable to reciprocate the platforms of both the first and
second groups between the two positions. - Still more preferably, the device i1s operable to
reciprocate the first group of platforms in unison and the second group of platforms in unison and

opposite to the first group of platforms.

In another aspect of the present invention, there 1s provided a device for transferring

articles from between two spaced locations, the device comprising:

- at least two groups of inclined platforms located between said two spaced locations,

wherein the platforms of a first group are nested between the platforms of a second group;

- each of said platforms having an upper article-receiving surface and a leading edge
region adjacent said upper article-receiving surface, wherein the leading edge region on a
platform of said first group travels along the article-receiving surface of a lower platform of said

second group;

- drive means for driving said first and second groups in areciprocal motion, wherein said
first group of platforms 1s displaced 1n an opposite direction to said second group and between
an upper limit wherein the edge region of said selected platform is adjacent the edge region of
the next lower platform and a lower limit wherein the edge region of said selected platform 1s

adjacent the edge region of the next upper platform,
wherein the leading edge region of said selected platform 1s operable to displace articles

along the next lower platform, thereby to transfer articles from one platform to another as said

platforms move 1n said reciprocal motion.
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In another aspect of the present invention, there is provided a method for transferring

articles from between two spaced locations, the device comprising:

- providing at least two groups of inclined platforms located between the two spaced
locations, wherein the platforms of a first of the groups are nested between the platforms of

another of the groups;

- providing each of the groups with an upper article-receiving surface and a leading edge

region adjacent the upper article-receiving surface,

- orienting the leading edge region on each platform of the first group to travel along the
article-receiving surface of a lower platform of the second group in a reciprocal motion, wherein
the first group of platforms 1s displaced in an opposite manner to the second group, to displace
a selected platform 1n a reciprocal motion between an upper limit wherein the edge region of the
selected platform 1s adjacent the edge region of the next lower platform and a lower limit wherein

the edge region of the selected platform is adjacent the edge region of the next upper platform,
wherein the leading edge region of the selected platform is operable to displace articles

along the next lower platform, thereby to transfer articles from one platform to another as the

platforms move in the reciprocal motion.

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 drawing in which:

Figure 1 1s a schematic perspective view of an article transfer device;

Figure 1A 1s a schematic perspective view of the device of figure 1 is another operative

position,;
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Figure 1B 1s a side view of the device of figure 1;

Figure 1C 1s a fragmentary side view of the device of figure 1;

Figure 2 1s a sequential schematic view of the device of figure 1 in a number of

operational positions;

Figure 3 is a schematic side view of a portion of the device of figure 1;

Figure 3A 1s a magnified side view taken on circle 3A of figure 3;

Figure 4 1s a schematic side view of another article transfer device;

Figure 5 is a schematic perspective view of still another article transfer device;

Figure 6 is a schematic perspective view of still another article transfer device;

Figure 7 1s a schematic side view of a portion of still another article transfer device;

Figures 8a to 8d are plan views of alternative article transfer devices according to figure

7; and

Figures 8¢ to 8h are plan views of alternative article transfer devices according to figure

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the figures, particularly figures 1 and 2, there is provided an article transfer
device shown schematically at 10, in this particular case for transferring logs from between two

spaced locations, shown at A and B. Location A may, for example, be a conveyor path to deliver
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logs from an upstream processing station or a delivery station, while location B may, for

example, be another conveyor path to deliver logs to a downstream processing station.

The device 10 has two groups of inclined platforms shown at 12a, 12b, 12c, 12d and the
second group shown at 14a, 14b, 14c and 14d. It can be seen that the platforms 12 are nested
between the platforms 14 between the two locations A and B.

Referring to figure 3, each of the platforms has an upper log-receiving surface 16 and a
leading edge region 18 adjacent said upper log-receiving surface. The leading edge region on
a platform of the first group travels along the log-receiving surface of a lower platform of the
second group 1n a reciprocal fashion as shown by the arrow ‘C’ between two limits, a lower limit
being shown in dashed lines where the leading edge region, for example of the platform 12a is
generally aligned with the leading edge region of the upper platform 14a, and an upper limit
shown 1 chain dotted lines where the leading edge region of the platform 12a is generally
aligned with the lower platform 14b. In this case, the platforms 14a and 14b are also traveling

In unison between similar upper and lower limits and opposite to the platforms 12a, 12b.

Thus, the device 1s operable to reciprocate each of the first group of platforms relative to
a corresponding second platform between two positions wherein the leading edge region of each
of the first group of platforms is sufficiently near a corresponding leading edge region of a
platform of the second group, to cause an article to be transferred from one article -receiving
surface to another. In this particular case, the upper and lower limits are reached when the
leading edge regions of the respective platforms are generally aligned with one another.
However, the device may in some cases function to transfer the article from one article-receiving
surface to another, without having the leading edge regions generally aligned as in this case. For
example, other arrangements may provide the leading edge regions to be within a fraction of an
inch or greater to a number of inches. The degree to which the leading edge regions need to be
close or aligned will depend on the dimensions of the article being transferred. For example,
a relatively large article such as a log, may be successfully transferred in all cases when the
leading edge regions are within an inch or so of alignment, whereas a smaller article may need

closer alignment of the leading edge regions to achieve successful transfer. Desirably, the
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alignment of the leading edge regions 1n this particular case, should allow for substantially all
of the log debris and the like to be transferred from the article-receiving surface to another in

order to reduce its buildup.

Referring to figures 1B and 1C, drive means 1s also provided at 19 for driving the first
and second groups in a reciprocal motion along parallel axes as shown at A1 and A2, wherein
the first group of platforms is displaced in an opposite manner to the second group. The drive
means 1s operable to displace a selected platform in the above mentioned reciprocal motion
between the upper limit. Each of the first group of platforms 12 are mounted on a first drive
frame member 20 while each of the second group of platforms 14 are mounted on a second drive
frame member 22. Each of the frames 20, 22 are mounted on linear bearing assemblies 24, 26
to travel along inclined tracks 28. A rocker assembly 30 is coupled to respective linear bearing
assemblies by way of links 32, 34, which are joined to a central rocker 36, all via pivots 32a, 32b,
34a and 34b. The rocker 36 has a central pivot 36a and a drive link or crank 38 pivoted to the
rocker via pivot 38a, wherein the pivots 32a, 34b are substantially equidistant from the central
axis, in this case. The drive link 38 is pivoted, at its opposite end, to a drive motor 40. The dnive
means may also include other aspects of the drive disclosed in the Applicant’s above mentioned

PCT application.

Thus, as will be described, the leading edge region of the selected platform 1s operable
to displace logs along the next lower platform, thereby to transfer logs from one platform to

another as the platforms move in the reciprocal motion.

As can be seen in figure 3, each of the leading edge regions includes an end face 18a
which is generally perpendicular to the log-receiving surface. In this case, the end face 1s
generally planar. Desirably, the platforms 12 and 14 are sufficiently close to one another that,
in addition to transferring logs from one platform to the next, the reciprocating platforms are
capable of transferring debris from one platform to the next, thereby making the task of cleaning
a less frequent necessity. If desired, the edge face may also be provided with a resilient seal
shown at 18b along its lower edge, for example of suitable plastics such as that sold under the

trade name TEFLON for establishing a relatively low friction sliding relationship there between.

7.
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The leading edge region and the platforms themselves can take a number of different
forms. In the embodiment of figures 1 and 2, for example, the upper log-receiving surface are
generally planar while the leading edge regions are also generally planar. Alternatively, for
example, the leading edge region can have an undulating profile, for example sinusoidal in
profile, as shown 1n figures 8a, 8b. In this case the peaks 20 of the leading edge region of one
platform may be aligned with the peaks 22 of an adjacent platform as shown in figures 8a or
laterally offset therefrom as shown in figure 8b. Alternatively, the leading edge region may have
a saw tooth profile with peaks 24 as shown in figure 8c, which are aligned with peaks 26 of the
adjacent platform. Figure 8a shows the same peaks 24, though 1n this case laterally offset from

the saw tooth peaks 26 of an adjacent platform.

The upper log-receiving surface of the platform may also be non-planar as shown in
figures 5, 6 and 8e to 8h. In this case, the platforms may have an angular cross section or a
sinusoidal cross section. These log-receiving surfaces may be beneficial, in some cases, because
they provide a number of contact regions P1, P2 and P3 with the log which providés a more
controlled engagement of the log with the platform, by reducing the chances that the log will
teeter, roll or shift as it travels with the platform, to the extent that it slips off the leading edge
region. In addition, the leading edge region, when saw toothed , provides a similar benefit in
providing a number of contact regions for improved contact with the log. In one example, the
angular log-receiving surface and the saw-tooth profiled leading edge region should provide for
improved transfer of both the logs between locations A and B and the log debnis. Figure 6 shows
yet another variation having a leading edge region which 1s angular in plan and a log receiving
surface which 1s angular in cross section. The device of figure 4 has platforms which have a

platform portion and a leading edge region portion.

The device 10 is used in the following manner. First, the location A 1s positioned so as
to receive logs from an incoming conveyor path for example, while location B 1s similarly
positioned adjacent its corresponding output location, that 1s adjacent a downstream conveyor
path. The drive means 1s initiated, causing the two sets of platforms to move in their
reciprocating motion. As a log arrives on the platform 12a from the location A, as shown in

figure 2A, it rolls onto the log receiving surface of the first platform 12a and, after the first
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reciprocating step, finds itself against the leading edge region of the first platform 12a, which in
turn displaces the log along the log-receiving surface of the platform 14a upwardly until the
leading edge region of platform 12a1s aligned with the leading edge region of the platform 14a,
where the log rolls onto the log receiving surface of the platform 12b. Similarly, the platform
14a, reciprocates upwardly (as shown in figure 2C) until it reaches its upper aligned position with
platform 12b (as shown in figure 2D), causing the log to roll onto the platform 12b. This
reciprocal movement of the platforms and the consequential transfer of the log from one log-
recerving surface to another, continues upwardly toward the exit region B, where the log is then

transferred to a downstream conveyor.

In another aspect of the present invention, there 1s provided a method for transferring logs

from between two spaced locations, the device comprising:

providing at least two groups of inclined platforms located between the two spaced
locations, wherein the platforms of a first of the groups are nested between the platforms of

another of the groups;

- providing each of the groups with an upper log-receiving surface and a leading edge

region adjacent the upper log-receiving surface,

- orienting the leading edge region on each platform of the first group to travel along the
log-receiving surface of a lower platform of the second group in a reciprocal motion, wherein the
first group of platforms 1is displaced in an opposite manner to the second group, to displace a
selected platform 1n a reciprocal motion between an upper limit wherein the edge region of the
selected platform 1s adjacent the edge region of the next lower platform and a lower limit wherein

the edge region of the selected platform is adjacent the edge region of the next upper platform,

wherein the leading edge region of the selected platform 1s operable to displace logs along

the next lower platform, thereby to transfer logs from one platform to another as the platforms

move 1n the reciprocal motion.

-'.*«)\haﬂ;'m‘mmm(mm“mmu.Ju.'u‘.m.aun-o raamwat M s A et el ke e e e e ees LR . .o e e e I © eTeemead 4 04 Beeide WAMIRLP cebitie cee e ceembleny TArdMub gl bn i {o atnd v HuelOEH Suirli e M T N S S ST N RPN r A A 13 ots (v Syl A At . -l O A (e S A aARrICL S a L s 8 ameLsiaany eeegy ses see s — L BN A ANl RPN T LI et Ye e 14



CA 02270484 1999-07-22

Thus, 1t will be seen that the first and second groups are preferably arranged to operate
in unison and in opposed fashion. However, there may be situations where it is beneficial to
have the first and second groups not operating necessarily in unison. For example, there may be
applications where the movement of the first and second groups may be sequential, that is
operate only when a log 1s present. There may also be applications where only the first group
ot platforms is moving relative to the second group of platforms which is stationary, or vice

vVCersd.

While the drive systems discussed herein in some cases use linear bearing assemblies,
a range of other suspension systems may alternatively be used, such as those using other bearing

assemblies such as roller bearings, as well as a pneumatic or hydraulic assemblies, or the like.

While the devices shown herein have been discussed for use in transferring logs, it will
be understood that the devices shown herein may also be, in some cases, used to transfer other
articles, such as for example, wood planks, plastic and aluminum rods and other generally

elongate articles, from one station to another.

-10-
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CLAIMS

1. A device for transferring articles from between two spaced locations, said device

comprising:

- at least two groups of inclined platforms, each platform having an upper article-
receiving surface and a leading edge region, wherein each article-receiving surface of the

first group 1s overlapped by a platform of the second group;

- said device being operable to reciprocate each of the first group of platforms
relative to a corresponding second platform between two positions wherein the leading
edge region of each of the first group of platforms is sufficiently near a corresponding

leading edge region of a platform of the second group, to cause an article to be transferred

from one article -receiving surface to another.

2. A device as defined 1n claim 1 wherein, 1n said two positions, the leading region of each
of said first group of platforms is substantially aligned with a corresponding leading edge region

of a platform of the second group.

3. A device as defined 1n claim 1 wherein said device is operable to reciprocate said first

group of platforms in unison.

4. A device as defined in claim 1 wherein said device is operable to reciprocate the

platforms of both said first and second groups between said two positions.

5. A device as defined in claim 1 wherein said device is operable to reciprocate said first

group of platforms 1n unison and said second group of platforms in unison and opposite to said

first group of platforms.

6. A device as defined 1n claim 1 wherein each of said edge regions includes a generally

planar end face.
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7. A device as defined in claim 1 wherein the article-receiving surface of each of said

platforms 1s generally planar.

8. A device as defined in claim 1 wherein said edge region of selected ones of said platforms

has a number of projections extending outwardly therefrom.

9. A device as defined 1n claim 8 wherein the edge region of said selected platforms has an

undulating profile.

10. A device as defined in claim 8 wherein the edge region of said selected platforms has a

saw tooth profile.

11. A device as defined in claim 10 wherein the saw-tooth profile of one of edge regions is

laterally offset from the saw-tooth profile of the edge region of an adjacent platform.

12. A device as defined in claim 1 wherein the edge region of one of said platforms is in close

contact with the article -receiving surface of an adjacent platform.

13. A device as defined 1n claim 1 wherein said article-receiving surface of selected ones of

said platforms has a number of projections extending outwardly therefrom.

14. A device as defined in claim 13 wherein the article-receiving surface of said selected

platforms has an undulating profile.

15. A device as defined in claim 13 wherein the article-receiving surface of said selected

platforms has a saw tooth profile.

16. A method for transferring articles from between two spaced locations, said device

comprising:
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- providing at least two groups of inclined platforms located between said two spaced
locations, wherein the platforms of a first of said groups are nested between the platforms of

another of said groups;

- providing each of said groups with an upper article-receiving surface and a leading edge

region adjacent said upper article-receiving surface,

- orienting the leading edge region on each platform of said first group to travel along the
article-receiving surface of a lower platform of said second group in areciprocal motion, wherein
said first group of platforms 1s displaced in an opposite manner to said second group, to displace
a selected platform 1n a reciprocal motion between an upper limit wherein the edge region of said
selected platform 1s adjacent the edge region of the next lower platform and a lower limit wherein

the edge region of said selected platform is adjacent the edge region of the next upper platform,

wherein the leading edge region of said selected platform is operable to displace articles
along the next lower platform, thereby to transfer articles from one platform to another as said

platforms move 1n said reciprocal motion.

17. A device for transferring articles from between two spaced locations, said device

comprising:

- at least two groups of inclined platforms located between said two spaced locations,

wherein the platforms of a first group are nested between the platforms of a second group;

- each of said platforms having an upper article-receiving surface and a leading edge
region adjacent said upper article-receiving surface, wherein the leading edge region on a
platform of said first group travels along the article-receiving surface of a lower platform of said

second group;

- drive means for driving said first and second groups in a reciprocal motion, wherein said

first group of platforms 1s displaced in an opposite direction to said second group and between

-13-
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an upper limit wherein the edge region of said selected platform is adjacent the edge region of
the next lower platform and a lower limit wherein the edge region of said selected platform is

adjacent the edge region of the next upper platform,

wherein the leading edge region of said selected platform is operable to displace articles
along the next lower platform, thereby to transfer articles from one platform to another as said

platforms move 1n said reciprocal motion.

18. A device as defined in claim 17, wherein the platforms of said first group are mounted
on a first drive frame member and the platforms of said second group are mounted on a second

drive frame members are each mounted on rectilinear, inclined slide bearings.

19. A device as defined 1n claim 18 wherein said drive means further comprises a motor
driving a crank assembly, said crank assembly connected to a rocker assembly, said rocker
assembly further comprising a central axis and two pivots spaced therefrom, each of said pivots

coupled with a corresponding one of said drive frame members;

20.  Adevice as defined in claim 19 wherein said p1vots are equidistant from said central axis.
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