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TRANSPORT SYSTEM 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0001] The present invention relates to transporters, such 
as conveyor systems, and in particular to transporters used 
in the food industry. 

[0002] Many types of products are transported by trans 
porters, such as conveyor systems. For instance, in the food 
industry prepared food items, such as piZZas, entrees, and 
desserts, are assembled from various component pieces, 
including foodstuffs and packaging, Which are transported 
by one or more transporters. Further, the ?nished product 
and/or the component pieces are often transported on or by 
multiple transporters, such as by a ?rst transporter and then 
by a second transporter. 

[0003] The creation of the ?nished product from the 
component pieces often requires that the component pieces 
be brought together at certain times. As such, it is desirable 
to control the spacing and/or positioning of the component 
pieces on a given transporter to ensure adequate processing 
of the component pieces to form the product. 

[0004] Further, some component pieces are provided in 
bulk. As such, it is desirable to accept a bulk amount of a 
given component piece and to subsequently arrange the 
individual component pieces such that the individual com 
ponent pieces may be transported in a someWhat ordered 
manner, such as a single layer of the individual component 
pieces on a transporter. 

[0005] In one exemplary embodiment, a transport control 
system is provided that is con?gured to control the spacing 
and/or orientation of the individual component pieces of a 
product Which are to be transported from a ?rst transporter 
to a second transporter. In another exemplary embodiment, 
a transport system is provided that is con?gured to accept 
individual component pieces of a product in bulk and to 
arrange the individual component pieces in a someWhat 
ordered manner, such that the individual component pieces 
may be presented to a transporter in a someWhat ordered 
manner. In one example, the individual component pieces 
are arranged such that the individual component pieces are 
in a single layer. 

[0006] In a further embodiment, a transport system for 
placing a plurality of randomly positioned product on a 
transporter in a single layer is provided. The transport 
system includes a ?rst transporter having a ?rst end and a 
second end and a transport member con?gured to transport 
the product from the ?rst end to the second end, a hopper, a 
drive system coupled to the ?rst transporter, and a control 
system connected to the drive system. The hopper forming 
a repository proximate the ?rst end of the ?rst transporter. 
The repository is adapted to receive a randomly positioned 
product. The drive system is con?gured to drive the trans 
port member at a transport speed such that at least a portion 
of the randomly positioned product is moved from the 
repository toWards the second end of the ?rst transporter. 
The control system is con?gured to control the transport 
speed. The control system includes a ?rst sensor positioned 
to monitor the presence of a ?rst one of the product in an 
output region proximate to the second end of the transport 
member and a controller connected to ?rst sensor. The 
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controller is con?gured to set the transport speed generally 
equal to a baseline speed When the ?rst one of the product 
is detected in the output region and to deviate the transport 
speed from the baseline speed When the ?rst one of the 
product is not detected in the output region. In one variation 
the transport system further includes a product rake con?g 
ured to block a second one of the product stacked on top of 
the ?rst one of the product from being transported to the 
output region. 

[0007] In a ?rst exemplary method, a method of transport 
ing a plurality of randomly positioned product from a hopper 
to a ?rst region of a transporter, such that the plurality of 
randomly positioned product is placed on the transporter in 
a single layer is provided. The method includes the steps of 
transporting a portion of the plurality of product on a feed 
transporter from the hopper toWards the transporter, block 
ing a ?rst one of the portion of the product as it is being 
transported by the feed transporter such that a single layer of 
product remains on the feed transporter, the ?rst one of the 
product being stacked upon a second one of the product, 
monitoring the ?rst region of the transporter to determine if 
a third one of the product is currently present in the ?rst 
region, and moving the second one of the product from the 
feed transporter to the ?rst region of the transporter if the 
third one of the product is not currently detected in the ?rst 
region. 

[0008] In another exemplary method, a method of con 
trolling the placement of at least one of a plurality of product 
from a ?rst transporter moving at a transport speed and 
having an output region to a second transporter moving at a 
baseline speed and having an input region is provided. The 
method includes the steps of setting the transport speed 
generally equal to the baseline speed in the absence of an 
event, monitoring at least one of the output region and the 
input region for the occurrence of an event, Wherein an event 
corresponds to one of the detection of the presence of or 
absence of a ?rst one of the product in one of the output 
region of the ?rst transporter and the input region of the 
second transporter, and deviating the transport speed from 
the baseline speed upon a detection of an event. 

[0009] In yet a further exemplary embodiment, a transport 
control system for controlling the placement of at least one 
of a plurality of product from a ?rst transporter to a second 
transporter, the ?rst transporter having an output region and 
a ?rst drive system to drive the ?rst transporter at a transport 
speed and the second transporter having an input region and 
a second drive system to drive the second transporter at a 
baseline speed is provided. The transport control system 
includes a ?rst sensor con?gured to detect the presence of 
the product and is positioned to detect the presence of the 
product Within the output region of the ?rst transporter, a 
second sensor con?gured to detect the presence of the 
product and is positioned to detect the presence of the 
product Within the input region of the second transporter, 
and a controller is connected to the ?rst sensor and the 
second sensor, the controller is con?gured to control the 
transport speed of the ?rst transporter based at least on one 
of a ?rst input signal from the ?rst sensor and a second input 
signal from the second sensor, Wherein the controller 
increases the transport speed above the baseline speed of the 
second transporter When the ?rst input signal indicates that 
a ?rst one of the product is not present in the output region 
of the ?rst transporter. 
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[0010] In yet another exemplary embodiment, a transport 
system for placing a plurality of randomly positioned prod 
uct onto a transporter is provided. The transport system 
including a ?rst transport system con?gured to receive the 
randomly positioned product and to organiZe the randomly 
positioned product into a single layer, the ?rst transport 
system having a ?rst end and a second end; a ?rst product 
mover con?gured to move a ?rst portion of the product from 
the ?rst transport system to the transporter, the ?rst product 
mover positioned betWeen the ?rst end and the second end 
of the ?rst transport system; a second transport system 
con?gured to receive a second portion of the product from 
the ?rst transport system not moved by the ?rst product 
mover, the second transport system positioned adjacent the 
second end of the ?rst transport system; and a second 
product mover con?gured to move at least a portion of the 
second portion of the product from the second transport 
system to the transporter. 

[0011] In still a further exemplary method, a plurality of 
randomly positioned product are moved to a transporter, 
such that each individual product is positioned in a respec 
tive tray transported on the transporter by a method includ 
ing the steps of receiving a plurality of randomly positioned 
product; arranging the product into a single layer; transport 
ing the product; moving a ?rst portion of the product to the 
trays on the transporter; collecting a second portion of the 
product; arranging the second portion of the product into a 
single layer; transporting the second portion of the product; 
and moving the second portion of the product to the trays on 
the transporter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is an exemplary transport control system 
along With a ?rst transporter and a second transporter; 

[0013] FIG. 2 is a ?oWchart of an exemplary transport 
control routine; 

[0014] FIG. 3A is an exemplary timing diagram of the 
baseline speed of the second transporter of FIG. 1; 

[0015] FIG. 3B is an exemplary timing diagram of the 
transport speed of the ?rst transporter of FIG. 1 for the same 
time period of the timing diagram of FIG. 3A; 

[0016] FIG. 4 is an exemplary transport system including 
the transport control system of FIG. 1, the transport system 
being positioned proximate to a transporter; 

[0017] FIG. 5 is the transport system of FIG. 4 positioned 
proximate to a second transporter and a third transporter; 

[0018] FIG. 6 is an isometric vieW of an exemplary 
transport system; 

[0019] FIG. 7 is a top vieW of the transport system of FIG. 
6; 

[0020] FIG. 8 is a side vieW of the transport system of 
FIG. 6; 

[0021] FIG. 9 is a front vieW of the transport system of 
FIG. 6; 

[0022] FIG. 10 is a detail vieW of the links coupling the 
rake members of a product rake of the transport system of 
FIG. 6 to a rotating plate; 
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[0023] FIGS. 11A, 11B, and 11C illustrate the operation 
of a product rake of the exemplary transport system of FIG. 
6; 
[0024] FIG. 12 is a simpli?ed side vieW of the transport 
system of FIG. 8 shoWing an adjuster for adjusting the angle 
of incline of the transporter; 

[0025] FIG. 13 is an arrangement of multiple feed systems 
in conjunction With multiple transporters and products mov 
ers arranged to provide a product to a main product line; 

[0026] FIG. 14 is a variation of the arrangement of FIG. 
13 Wherein all of the feed systems, transporters and product 
movers are controlled by the same controller; and 

[0027] FIG. 15 is an arrangement of multiple feed systems 
in conjunction With multiple transporters and products mov 
ers arranged to provide a product to dual main product lines; 

DETAILED DESCRIPTION 

[0028] Referring to FIG. 1, an exemplary transport control 
system 10 is shoWn along With a ?rst transporter 14 and a 
second transporter 18. Transport control system 10 controls 
the transition of a product from ?rst transporter 14 to second 
transporter 18, such as individual products 15A, 15B, 15C, 
and 15D. Transport control system 10 may be used to control 
the positioning and spacing of products 15A, 15B, 15C, 
15D. For example, transport control system 10 by control 
ling When one of products 15A, 15B, 15C, 15D is trans 
ported from ?rst transporter 14 to second transporter 18 may 
prevent a given individual products 15A, 15B, 15C, 15D 
from being placed on top of or adjacent to a previously 
transported product of individual products 15A, 15B, 15C, 
15D. 

[0029] Transport control system 10 includes a ?rst sensor 
12 con?gured to detect the presence of product 15 to be 
transported on ?rst transporter 14, a second sensor 16 
con?gured to detect the presence of product 15 to be 
transported on second transporter 18, and a controller 20 
connected to ?rst sensor 12 and second sensor 16. Controller 
20 is connected to ?rst sensor 12 and second sensor 16 
through either one or more Wired connections, such as Wired 
connections 22 and 24, through one or more Wireless con 
nections (not shoWn), or through one or more Wired and one 
or more Wireless connections. 

[0030] First transporter 14 includes a drive system 26, 
such as a motor, Which drives ?rst transporter 14 such that 
the product, such as products 15A and 15B, is transported or 
otherWise moved along a path 28, shoWn as a linear direc 
tion, generally at a given speed. In one example, ?rst 
transporter 14 is a conveyor system and includes one or 
more belts, rollers, tracks, chains or other suitable means for 
supporting and transporting product 15. As such, ?rst trans 
porter 14 transports product 15 generally from a ?rst end 30 
toWards a second end 32. 

[0031] Second transporter 18 includes a drive system 34, 
such as a motor, Which drives second transporter 18 such 
that the product, such as product 15C and 15D, is transported 
or otherWise moved along a path 36, shoWn as a linear 
direction, generally at a given speed. In one example, 
transporter 18 is a conveyor system and includes one or 
more belts, rollers, tracks, chains or other suitable means for 
supporting and transporting product 15. As such, second 
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transporter 18 transports product 15 generally from a ?rst 
end 38 toWards a second end 40. In an alternative embodi 
ment, the ?rst transporter 14 and the second transporter 18 
are each driven by a common drive system. 

[0032] Paths 28 and 36 are shoWn in FIG. 1 to be 
generally parallel and oriented in the same direction. HoW 
ever, paths 28 and 36 may be angled relative to each other, 
either vertically, horiZontally, or a combination of vertically 
or horiZontally. In one example, paths 28 and 36 are gen 
erally horiZontal and path 36 is perpendicular to path 28. In 
another example, path 28 is angled upWard relative to path 
36, such that product 15 is raised by ?rst transporter 14 from 
?rst end 30 to second end 32 and transported to second 
transporter 18 Which is at a higher elevation than ?rst end 30 
of ?rst transporter 14. 

[0033] Further, paths 28 and 36 may be parallel, but 
oriented in opposite directions, for instance second trans 
porter 18 may return product 15 received from ?rst trans 
porter 14 back toWards ?rst end 30 of ?rst transporter 14. 
Additionally, although paths 28 and 36 are shoWn generally 
to be linear paths, each can be comprised of path compo 
nents moving in various directions. For example, path 36 
may be comprised of a linear path component folloWed by 
a curved component folloWed by an inclined linear compo 
nent. 

[0034] Drive systems 26 and 34 of ?rst transporter 14 and 
second transporter 18, respectively, are controlled by a 
controller 42. Controller 42 at least controls the speed at 
Which ?rst transporter 14 and second transporter 18 are 
driven by respective drive systems 26 and 34 and in turn the 
speed at Which ?rst transporter 14 and second transporter 18 
transport product 15. In one example, controller 42 includes 
at least one of softWare or ?rmWare con?gured to control at 
least the speed of ?rst transporter 14 and second transporter 
18. 

[0035] Controller 42 may also control other parameters of 
?rst transporter 14 or second transporter 18, such as the 
speed of a product rake (for example product rake 260 of in 
FIG. 6), or parameters of additional components associated 
With either of ?rst transporter 14 or second transporter 18, 
such as the operation of container or product dispensers, 
product placers, ovens, or other devices knoWn to those 
skilled in the art. An example product dispenser is an 
apparatus con?gured to place a sauce on a piZZa crust 
product, such as the apparatus disclosed in US. Pat. No. 
5,318,629, issued on Jun. 7, 1994 and assigned to Raque 
Foods, the disclosure of Which is hereby expressly incorpo 
rated by reference. 

[0036] An example product placer is product placer or 
mover 136, described beloW in connection With FIG. 5. One 
example of a product placer is Model No. SIG XR22 Delta 
Robot and available from SIG Pack Systems AG located at 
CH-8222 Beringen SWitZerland. Additionally, a suitable 
product mover and associated controller is disclosed in US. 
Pat. No. 4,976,582, issued Dec. 11, 1990, and entitled 
“Device for the movement and positioning of an element in 
space,” the disclosure of Which is expressly incorporated by 
reference. A further suitable product mover and associated 
controller is disclosed in US. Pat. No. 6,543,987, issued 
Apr. 8, 2003, entitled “Robot for handling products in a 
three-dimensional space,” and assigned to SIG Pack Sys 
tems AG, the disclosure of Which is expressly incorporated 
by reference. 
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[0037] Controller 20 of transport control system 10, 
receives a sensing signal from ?rst sensor 12 over connec 
tion 22 indicating the presence or absence of product 15 
Within a region 44 being monitored by ?rst sensor 12 and a 
sensing signal from second sensor 16 over connection 24 
indicating the presence or absence of the product being 
transported Within a region 46 being monitored by second 
sensor 16. Regions 44 and 46 may include generally a line 
to be monitored, generally a plane to be monitored, or 
generally a three-dimensional volume to be monitored. The 
sensing signals can be one of one or more analog voltage 
signals, one or more analog current signals, and/or one or 
more digital signals. 

[0038] In one embodiment, ?rst sensor 12 and second 
sensor 16 each includes an emitter positioned on a ?rst 
lateral side of the respective transporter 14, 18 and a detector 
or receiver positioned on the other lateral side of the 
respective transporter 14, 18. The presence of product 15 
betWeen the emitter and detector pair of either ?rst sensor 12 
and second sensor 16, prevents the respective detector from 
detecting the signal from the emitter indicating the presence 
of product 15. In another embodiment, at least one of ?rst 
sensor 12 and second sensor 16 includes multiple sensors 
con?gured to detect the presence of product 15 in one or 
more regions. In a further embodiment, the ?rst sensor and 
the second sensor are cameras or machine vision systems. 

[0039] Controller 20 generates a control signal Which is 
provided to at least one of drive system 26, drive system 34, 
and controller 42 based at least in part on one or more 
sensing signals received from ?rst sensor 12 and/or second 
sensor 16. The control signal can be one of one or more 

analog voltage signals, one or more analog current signals, 
and/or one or more digital signals. Controller 20 includes at 
least one of softWare and ?rmWare programmed or con?g 
ured to generate the control signal based at least in part on 
one or more sensing signals received from ?rst sensor 12 
and/or second sensor 16. 

[0040] In the illustrated embodiment, controller 20 is 
connected to controller 42 over a Wired connection 48. In 
another embodiment, controller 20 is connected to controller 
42 through a Wireless connection or a combination of a 
Wired connection and a Wireless connection. In a further 
embodiment, controller 20 is connected to at least one of 
drive system 26 and drive system 34. In still a further 
embodiment, controller 20 and controller 42 are incorpo 
rated into a single controller. 

[0041] The control signal generated by controller 20 is 
used in setting the speed at Which at least one of drive system 
26 and drive system 34 drives the respective transporter 14, 
18. The control signal can be further used to control addi 
tional parameters of ?rst transporter 14, second transporter 
18, and/or components associated With one of ?rst trans 
porter 14 or second transporter 18. In one example, the speed 
a respective transporter 14, 18 is driven is independent of the 
speed of the other respective transporter 14, 18. In another 
example, the speed of one of transporters 14, 18 is based at 
least in part on the speed of the other of transporters 14, 18. 

[0042] Referring to FIG. 2, a ?oWchart is shoWn of an 
exemplary control routine 60 executed by controller 20 to 
control the speed at Which ?rst transporter 14 transports 
product 15 on path 28, here in after referred to as the 
transport speed. In the example shoWn in FIG. 2, the 
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transport speed of ?rst transporter 14 is based at least in part 
on the speed of second transporter 18. HoWever, as dis 
cussed above it is contemplated that the transport speed of 
?rst transporter 14 may be independent of second trans 
porter. Further, the transport speed of ?rst transporter 14 
may be dependent upon other or additional parameters or 
inputs. 

[0043] Control routine 60 is con?gured to prevent the 
transition or transport of product 15 from ?rst transporter 14 
to second transporter 18 if there is not an open location to 
receive product 15. As such, control routine 60 prevents 
product from being placed on top of existing product and/or 
otherWise contacting existing product. As explained beloW, 
control routine 60 is further con?gured to alter the transport 
speed to increase the likelihood that product 15 is positioned 
Within output or staging region 44 of ?rst transporter 14 
ready to be transported to second transporter 18. 

[0044] As represented by block 62, a ?rst control signal is 
generated by controller 20 to drive ?rst transporter 14 at the 
baseline speed of second transporter 18. Controller 20 may 
either directly control the transport speed by controlling 
drive system 26 or provide an indication of the transport 
speed to controller 42 Which in turn controls drive system 
26. The baseline speed of second transporter 18 is the default 
transport speed assigned to ?rst transporter 14 in the absence 
of an event to trigger a deviation from the baseline speed, 
such as one of an increase in transport speed above the 
baseline speed, a reduction in transport speed beloW the 
baseline speed, or a transport speed equal to Zero. 

[0045] The baseline speed of second transporter 18 in one 
example is a constant speed. In another example, the base 
line speed of second transporter 18 is a non-constant speed. 
In yet another example, the baseline speed of second trans 
porter 18 is a constant speed in the absence of an event to 
trigger one of an increase in speed above the baseline speed, 
a reduction in speed beloW the baseline speed, or a speed 
equal to Zero. 

[0046] Controller 20 monitors Whether ?rst sensor 12 
detects the presence of product 15 in output or staging region 
44 as represented by block 64. The absence of product 15 
detected by ?rst sensor 12 Within output region 44 is a ?rst 
event Which results in controller 20 generating a control 
signal to increase the transport speed above the baseline 
speed, as represented by block 66. Once product 15 is 
detected by ?rst sensor 12 Within output region 44, control 
ler 20 generates a control signal to return the transport speed 
to the baseline speed, as represented by block 68. 

[0047] Controller 20 further monitors Whether second 
sensor 16 detects the presence of product 15 in region 46, an 
input region of transporter 18, as represented by block 70. 
The presence of product 15 detected by second sensor 16 
Within input region 46 is a second event Which results in 
controller 20 generating a control signal to reduce the 
transport speed beloW the baseline speed to a reduced 
transport speed, as represented by block 72. If product is not 
detected in input region 46, then controller 20 returns or 
maintains the transport speed to the baseline speed, as 
represented by the return connection 71 to block 62. 

[0048] The reduced transport speed in one example is 
Zero. In another example, the reduced transport speed is a 
function of the baseline speed and a general knoWledge of 
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the siZe of product 15. For example, by knoWing the baseline 
speed and the general siZe of product 15, controller 20 may 
calculate the time (t) required for product 15 to exit region 
46 and hence calculate a reduced transport speed Which Will 
result in product 15 in output region 44 being transitioned to 
the input region 46 at the calculated time 

[0049] As stated above, the baseline speed of second 
transporter 18 may be governed by one or more inputs, may 
be constant, or may vary over time in response to one or 
more inputs or may operate at a given speed pro?le. Refer 
ring to FIGS. 3A and 3B, an exemplary baseline speed 
pro?le of second transporter 18 and an exemplary transport 
speed pro?le of ?rst transporter 14 are shoWn. FIG. 3A 
shoWs an exemplary baseline speed pro?le of second trans 
porter 18 over a period of time. FIG. 3B shoWs an exem 
plary transport speed pro?le of ?rst transporter 14 over the 
same period of time. It should be noted that although the 
pro?les in FIGS. 3A and 3B are shoWn generally as 
instantaneous changes in speed, the changes in speed pref 
erably are more gradual. 

[0050] Referring to FIG. 3A, an exemplary baseline speed 
pro?le 80 for second transporter 18 is shoWn. As shoWn in 
FIG. 3A, the baseline speed of second transporter 18 is a 
?rst speed (U1) until a time (t3). At time (t3) the baseline 
speed drops to a second speed (U2), in the present illustration 
speed (U2) is zero, ie second transporter 18 is paused. At a 
time (t5) the baseline speed is raised to a third speed (U3) 
Which is greater than ?rst speed (U1). At a time (t6) the 
baseline speed returns to ?rst speed (U 1). 

[0051] Referring to FIG. 3B, an exemplary transport 
speed pro?le 82 for ?rst transporter 14 is shoWn. In the 
absence of any events, transport speed pro?le 82 Would be 
generally identical to baseline speed pro?le 80 of FIG. 3A. 
HoWever, the occurrence of an event results in a deviation 
betWeen transport speed pro?le 82 and baseline speed pro?le 
80. Referring to FIG. 3B, at time (to) the transport speed 
pro?le is set at speed U1 equal to the baseline speed at (to). 
At a time (t1) in response to an event, such as the absence 
of product 15 in output region 44, controller 20 increases the 
transport speed of ?rst transporter 14 above the baseline 
speed to a fourth speed (U4). At a time (t2) controller 20 
reduces the transport speed back to the baseline speed, 
Which is at speed (U 1) at time (t2), in response to product 15 
being detected in output region 44. At time (t3) transport 
speed normally Would be reduced to speed (U2) since 
baseline speed 80 is reduced to speed (U2). HoWever, at time 
(t3), the transport speed remains at speed (U 1) in response to 
an event, such as the absence of product 15 in output region 
44. 

[0052] At a time (t4) the transport speed of ?rst transporter 
14 is reduced to speed (U2), the baseline speed, in response 
to product 15 being detected in output region 44. As such, at 
time (t4) both of ?rst transporter 14 and second transporter 
18 are stopped or paused (U2=0). At a time (t5) the transport 
speed of ?rst transporter 14 is raised to a speed (U3) because 
the baseline speed of the second transporter 18 is raised to 
speed (U3). At time (t6) the transport speed of ?rst transporter 
14 is reduced to speed (U1) because the baseline speed of 
second transporter 18 is loWered to speed (U1). At a time (t7) 
the transport speed of ?rst transporter 14 is loWered to a ?fth 
speed (U5) in response to an event, the detection of the 
presence of product 15 in output region 44 by ?rst detector 
















