Office de la Propriete Canadian CA 2500697 A1 2005/11/06

Intellectuelle Intellectual Property
du Canada Office (21) 2 500 697
Un organisme An agency of 12 DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada
CANADIAN PATENT APPLICATION
(13) A1
(22) Date de depot/Filing Date: 2005/03/15 (51) ClL.Int.”/Int.CL.” B65G 21/20. B65G 17/48, B65G 17/42,
(41) Mise a la disp. pub./Open to Public Insp.: 2005/11/06 BO5G 21/22, BOSG 17718, BOSG 23/06, B23Q 7/03
S ST . (71) Demandeur/Applicant:
(30) 55'5’;}165/?8”(0{3}82'22306064)/ %58/06 (60/568,938) US, ROBERTS-SINTO CORPORATION, US

(72) Inventeur/Inventor:
STRANGE, DAVID M., US

(74) Agent: MACRAE & CO.

(54) Titre : CONVOYEUR DE PALETTES AVEC TRANSMISSION HORIZONTALE PAR CHAINE
(54) Title: PALLET CONVEYOR WITH CHAIN DRIVE RECIRCULATING IN A HORIZONTAL PLANE

(57) Abréegée/Abstract:

A conveyor using a drive chain to drive pallets along a closed loop path on a track lying in a horizontal plane through inside and
outside turns so that the conveyor may transport parts along non aligned stations. An advance and a return run extend parallel to
each other and are closely spaced to minimize the floor space required. The drive chain Is engaged by two spaced apart sprockets
engaging a respective side of the drive chain, the sprockets mounted to the pallet on a pivoted bar spring biased to urge the
sprocket teeth into engagement with the chain. The sprocket bar Is pivotally mounted to one end of the swing bar which has an
opposite end connected to the pallet to allow the chain and pallet to move together along the track and negotiate inside and outside
turns. The chain Is guided In a chain guide channel through Inside turns, and on sprockets around the outside turns. A pair of
friction brake rollers are included, each attached to one of the sprockets and are normally in firm contact with each other to brake
the sprockets and carry the pallet along with the chain, which friction brake rollers slip when the pallet Is arrested by a stop
mechanism to be allowed to accumulate, the sprockets then able to rotate and the chain allowed to continue to circulate past the
stopped pallet. The pallets extend alongside the chain and track to allow vertical mounting of parts on a side plate of the pallet or
alternatively on a horizontal top plate. Alternatively, the swing bars can each be connected to the chain by one of a series of pins
connected to the drive chain and pivotally recelved in the swing bar end in a synchronous nonaccumulating conveyor.

SRR VNEEEN
R 5. sas ALy
O
A

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




10

11

12

13

14

15

16

17

18

19

20

21

22

23

CA 02500697 2005-03-15

PALLET CONVEYOR WITH CHAIN DRIVE RECIRCULATING
IN A HORIZONTAL PLANE

Abstract of the Disclosure

A conveyor using a drive chain to drive pallets along a closed loop path on a track
lying 1n a horizontal plane through inside and outside turns so that the conveyor may transport
parts along non aligned stations. An advance and a return run extend parallel to each other and
are closely spaced to minimize the floor space required. The drive chain 1s engaged by two
spaced apart sprockets engaging a respective side of the drive chain, the sprockets mounted to the
pallet on a pivoted bar spring biased to urge the sprocket teeth into engagement with the chain.
The sprocket bar 1s pivotally mounted to one end of the swing bar which has an opposite end
connected to the pallet to allow the chain and pallet to move together along the track and
negotiate 1nside and outside turns. The chain 1s guided 1n a chain guide channel through inside
turns, and on sprockets around the outside turns. A pair of friction brake rollers are included,
each attached to one of the sprockets and are normally in firm contact with each other to brake
the sprockets and carry the pallet along with the chain, which friction brake rollers slip when the
pallet is arrested by a stop mechanism to be allowed to accumulate, the sprockets then able to
rotate and the chain allowed to continue to circulate past the stopped pallet. The pallets extend
alongside the chain and track to allow vertical mounting of parts on a side plate of the pallet or
alternatively on a horizontal top plate. Alternatively, the swing bars can each be connected to the
chain by one of a series of pins connected to the drive chain and pivotally received in the swing

bar end 1n a synchronous nonaccumulating conveyor.
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PALLET CONVEYOR WITH CHAIN DRIVE RECIRCULATING
IN A HORIZONTAL PLANE

Cross Reference to Related Applications

This application claims the benefit of U.S. provisional Serial No. 60/568,938,

filed May 6, 2004.

Background of the Invention

This invention concerns conveyors, and more particularly conveyors in which a
series of pallets are driven around a closed loop track by a recirculating link chain, parts to be
conveyed thereby being carried by the pallets. Such conveyors are commonly used in moving

parts through a series of workstations where processes are performed on the parts.

Conveyors are sometimes designed as “accumulator” or asynchronous conveyors,
allowing pallets to form a queue at one or more stations by disengaging the drive connection of
the pallets to the drive chain so that the drive chain can overrun the queued pallets. Conveyors
are also designed to the “synchronous”, in which the pallets always remain in driving
engagement with the drive chain and always move in synchronism with the chain.

Many such conveyors arrange the chain to recirculate through a path lying in a
vertical plane in which the drive chain has an upper segment along which the parts are advanced,
and a return segment lying below the upper segment with end sprockets at either end rotating
about a horizontal axis. See U.S. patents 4,757,893 and 5,735,384 for examples of such

CONvceyors.

In another form, the drive chain recirculates along a closed loop path lying in a
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horizontal plane, which has the advantage of allowing the parts to remain on the pallets through
the entire path of the chain recirculation, increasing the number of stations possible, improving
the versatility of the conveyor, and enhancing the processing and handling efficiency of the parts.
The parts are usually mounted on an upper horizontal surface on the pallet, but
longer parts are sometimes better handled by being vertically suspended thereon.
For that reason, chain conveyors have been devised in which the chain recirculates
along a path lying 1n a horizontal plane and a part can be hung on the side of pallets driven by the

chain.

This arrangement 1s shown in U.S. Patent Nos. 6,019,214; 6,568,525 and
3,785,475.

In those arrangements, the chain (or a friction band) circulates along a path having
only outside turns, as shown in U.S. 6,568,525. Since the return segment can only undergo
outside turns, this necessitates an open space between the advance and return conveyor runs if the
conveyor routing deviates from a simple straight line, 1.e., if one or more of the stations are not
aligned. This creates wasted space between advance and return runs of the conveyor which
wasted space 1s a significant disadvantage when installed in the confines of a typical
manufacturing facility. It may be desirable for the conveyor to be routed to such a station at such
a particular location.

It would be advantageous to be able to route the drive chain and pallets through a
path which could include inside turns as the conveyor could be routed to any desired station

location while maintaining the advance and return conveyor runs closely spaced to be able to

locate various stations anywhere with minimal use of floor space.
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In an accumulating conveyor, the need to controllably disengage the pallet from
the conveyor drive chain has typically involved complex latching mechanisms which are subject
to failure and are costly to fabnicate.

It 1s an object of the present invention to provide a conveyor which includes a
pallet drive chain which circulates along a closed loop path lying in a horizontal plane which is
able to move pallets around both inside and outside turns for achieving maximum flexibility in
locating stations and minimal use of floor space.

It 1s another object to provide a simplified and rehable arrangement for selectively
engaging and disengaging pallets with the conveyor chain while being able to be routed through
inside and outside turns.

[t 1s another object to provide a pallet conveyor which can mount parts in either a

horizontal on top of the pallets or a vertical orientation on the side of the pallet.

Summary of the Invention

The above objects as well as other objects which will be understood upon a
reading of the following specification and claims are accomplished by a conveyor moving pallets
along a route which includes both inside and outside turns so that the advance and return
conveyor segments can be substantially evenly spaced apart even if the stations are not arranged
along a straight line. The inside turns are enabled by guiding a multistrand link drive chain
edgewise 1n straight and curved guide rails formed with a recess receiving one or more of the
strands while allowing a strand to protrude above the guide rail. A series of sprockets guide the

chain around outside turns at the ends of the conveyor where the conveyor change reverses
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direction and at intermediate turns, the outside turns defined by the sprockets, and the inside
turns by curved guide sections.

The drive chain drivingly engages a plurality of pallets supported on a track
extending along the conveyor path but disposed above the drive chain. Each pallet 1s configured
with a horizontal top part mounting plate at the top and vertical part mounting side plate
positioned along side the track and drive chain, allowing parts to be mounted horizontally on the
top plate or vertically on the side plate of each pallet.

The pallets are supported on and guided along the track by a pair of pivoted roller
assemblies, each assembly having a support roller rotatable about a horizontal axis, and three
guide rollers rotatable about a vertical axis and straddling the track, the pivotal mounting
accommodating straight and inside and outside curved sections as the pallet rolls along the track.

The driving engagement of the pallet with the drive chain 1s established through a
swing bar pivoted to a horizontal plate projecting inwardly from the side plate of the pallet at the
height of the drive chain. The pivoting of the swing bar accommodates the changing orientation
of the pallet as 1t negotiates inside or outside curves along the drive chain path.

To provide an accumulator capability while allowing inside turns, the drive chain
1s drivingly engaged by a pair of closely spaced apart sprockets straddling the drive chain, each
having sprocket teeth engaging one side of the drive chain. The sprockets are each rotatably
mounted on respective rotary support, both of which are in turn mounted side by side on a
sprocket bar pivoted at 1its midpoint on the swing bar. The sprocket bar is spring urged to rotate

on the swing bar to bring the teeth of each sprocket into engagement with chain openings from a

respective side of the dnive chain.
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A friction brake roller 1s rotationally fixed with respect in each brake roller firmly
frictionally engaged with each other to normally prevent rotation of either sprocket since the
roller tends to rotate in opposite directions from each other.

This causes the sprockets to be carried along with the chain since the teeth of each
sprocket are engaged with link chain openings side from each of the drive chain. Since the
sprockets are connected to the associated pallet through the connection with the swing bar, this
movement also carries the associated pallet along with the drive chain.

The swing bar pivotal mounting and the double sprocket chain engagement allows
an accommodation to the changing orientation of the pallet with the chain when the pallet
negotiates either inside or outside turns, allowing the conveyor to be routed to any station
locations while keeping the advance and return runs parallel and together, eliminating the wasted
space between the advance and return runs thereof as occurred in prior designs.

When a stop located along the conveyor runs 1s selectively operated to arrest
movement of a pallet, the friction rollers slip against each other to be allowed to rotate so that the
connected sprockets are allowed to rotate, and the drive chain thereby can overrun the stopped
pallet.

Each of the pallets has radiused bumpers at each end contacted at the changing
angles of the pallets at the 1nside or outside turns in a synchronous version of the conveyor, the
free end of the swing bar 1s directly drivingly engaged with the chain by drive pins fixed to the

drnive chain pivotable in a bore in the end of the swing bar.

Description of the Drawings
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Figure 1 1s a pictorial view of a conveyor according to the present invention of an
accumulating type, with the drive chain removed and only a single pallet installed therein for
clarnty.

Figure 1A 1s a diagram of another possible conveyor configuration.

Figure 2 1s a plan view of the conveyor shown 1n Figure 1.

Figure 3 1s an elevational view of the upper part of the conveyor shown in Figure

Figure 4 1s a view of a transverse section taken through the upper part of the
conveyor of Figure 1.

Figure 5A 1s a pictorial view of a pallet included in the conveyor shown in Figure

Figure 5B 1s an exploded pictorial view of the components included in the pallet
shown 1n Figure 5A.

Figure 6A 1s a pictorial of a swing bar-sprocket assembly used to establish a
driving connection between the drive chain and pallet.

Figure 6B 1s an exploded perspective view of the components of the swing bar-
sprocket assembly shown 1n Figure 6A.

Figure 7A 1s an enlarged plan view of a swing bar-sprocket assembly and a
fragmentary portion of a driven chain engaged thereby and a guide channel in which the drive
chain 1s guided.

Figure 7B 1s an elevational view of the components shown in Figure 7A.

Figure 7C 1s a view of a transverse section taken through the drive chain and
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guide channel.

Figure 8 A, 8B and 8C are plan views of the swing bar-sprocket assembly and a
portion of an engaged drive chain negotiating an inside turn, straight section and outside turn
respectively.

Figures 9A, 9B and 9C are plan views of a support-guide roller assembly and an
associated pallet on a section of the guide track, negotiating a straight section, an outside curve,
and an inside curve respectively.

Figure 10 1s a pictorial view of another embodiment of a conveyor according to
the present invention of the synchronous type, with only a single pallet installed for the sake of
clarity.

Figure 11A 1is a pictonial view of a pallet included in the conveyor shown 1n
Figure 10, with a segment of a connected drive chain.

Figure 11B 1s a pictorial exploded view of the components in the pallet shown in

Figure 11A.

Detailed Description

In the following detailed description, certain specific terminology will be
employed for the sake of clarity and a particular embodiment described in accordance with the
requirements of 35 USC 112, but 1t 1s to be understood that the same 1s not intended to be

limiting and should not be so construed inasmuch as the invention is capable of taking many
forms and varnations within the scope of the appended claims.

Reterring to the drawings and particularly Figures 1-3, a conveyor 10 according to
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the invention 1s supported above the floor on a series of stanchion assemblies 12, including a
series of leveling screws 14 and a gusset-tube weldment 15.

A support-guide plate 16 1s attached to the stanchions assemblies 12, and holds a
sprocket drive unit 18 at one end and an tdler-tensioner sprocket unit 20 at the other end of the
conveyor 10. A drive motor 22 1s included 1n the sprocket drive unit 18, a chain drive sprocket
25 thereby rotated to advance a multi strand link drive chain 27 (Figures 3, 4, not shown in
Figure 1) along chain guide channels 24 and around an idler sprocket 26 at the other end of the
conveyor 10.

A series of pallets 28 (only one shown for the sake of clarity) are supported on a
track 30 having outwardly curved turn sections 30A, 30C, at either end of the conveyor 10, an
intermediate outside turn 30B, straight sections 30D, as well as an inwardly curved inside turn
section 30E located across from the intermediate outside turn 30C. These sections form a closed
loop path lying 1n a horizontal plane along which the pallets 28 are driven as will be described
herein in detail. The conveyor 10 thus can have segments extending at an angle with respect to
each other to allow routing of the conveyor to a non aligned work station without creating wasted
space between the advance and return runs of the conveyor 10. The conveyor 10 shown has
angularly related segments lying at right angles to each other.

Many other configurations are made possible, as the conveyor 10A shown in
Figure 1A, where a plurality of inside turns 30B’, 30G, 30G are included, with outside turns
30A°, 30B’, 30C", 30D’, 30E’. Thus creates a series of conveyor segments with parallel advance
and return runs to minimize wasted space, providing great flexibility in locating stations along

the conveyor. This illustrates that conveyors according to the invention can be routed to any
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particular location without wasting floor space.

The track 30 has an outline following the outer edge of the support-guide plate 16
and assisting in guidance of the pallet 28 in 1ts movement along the track 30 as will be described.
The advance and return runs are allowed to remain parallel and closely spaced by the presence of
the inside turn section 30E.

The dnive chain guide channels 24 are supported on various web pieces 32, plates
34, and members 36 atfixed to the bottom guide plate 16, which also support the various sections
of the track 30.

An outside turn 1dler sprocket 38 guides the drive chain 27 (shown in Figures 3
and 4 but not shown 1n Figure 1 for the sake of clarity) around the intermediate outside corner
creating the angularly configured conveyor. A curved chain guide channel section 16A guides
the drive chain around the inside turn as shown.

Upper brace plates 40 support the sprocket shafts and brace the track 30. Lifting
eyes 42 can also be provided.

Controllably activated stop mechanisms 44 are provided able to controllably
project a stop finger 46 into the path of the pallets 28 so as to engage a stop block 118 (Figures
5A, 5B) on each pallet 28 when pallet accumulation is to occur, as will be described in further
detail below.

Accumulation of pallets 28 is shown on the right in Figure 2 in which the pallets
28" are queued up, with the radiused bumpers 48 on adjacent pallets 28' in contact with each
other.

As seen 1n Figure 4 and Figures 5A and 5B, each pallet 28 has a horizontal part
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mounting plate 50 and a vertical part mounting plate 52 connected thereto providing alternate
mounting surfaces as for different types of parts P,, P,.

The top plate 50 is cantilevered inwardly over the track 30 and has a pair of cam
roller assemblies 54 pivoted to the underside thereof. Each cam roller assembly 54 includes a
slotted block 56 pivotally mounting on the plate 50 by a shoulder bolt 58 received in a threaded
hole in the slotted block 50, thrust washers 60, as well as thrust bearing 63, and a bushing 60.

Two cam rollers 64 are mounted on one side of a slot in the block 56 and a single
cam roller 66 on the other side, each rotatable about a vertical axis to engage the side edges of the
track 30.

A single larger diameter cam roller 68 is mounted for rotation about a horizontal
ax1s so as to support the weight of the pallet 28 on the track upper surface.

The roller 68 runs atop the track 30 while the rollers 64, 66 straddle the same, the
pivotal mount of block 56 accommodating the changing curvature of the track 30 (Figures 9A-
9C).

The track 30 is not trapped by the rollers 64, 66, 68 such that the pallets 28 can be
lifted off the track 30 after removal of sprockets 98 engaged with drive chain 27 as described
below.

A lower plate 31 attached to the vertical plate 52 projects horizontally inwardly,
and mounts guide rollers 17 on the side edge of the support guide plate 16. The rollers 17
stabilize the pallet 28 in a vertical orientation as it moves along the track 30 while not interfering

with removal of the pallet 28.

A chain engagement sprocket assembly 70 is also mounted to an intermediate

10
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horizontal plate 72 affixed to the pallet vertical plate 52 projecting horizontally and inwardly
therefrom.

The chain engagement sprocket assembly 70 is mounted to the plate 72 by a swing
bar 74 pivotally mounted at one end to the plate 72 by a shoulder screw 76 received 1n a threaded
hole 84 in the swing bar 74, a bushing 78, thrust washers 82, and a thrust bearing 82.

A cut out 86 in the plate 72 provides a clearance which allows the sprocket
assembly 70 to be swung in past the outer edge of the plate 72.

The sprocket assembly 70 is thus able to swing in and out as the pallet 28 changes
its orientation with respect to the track 30 and chain 27 as it traverses outwardly curved, straight
and inwardly curved conveyor sections as seen 1n Figures 8A, 8B, 8C.

This allows an accommodation to both inside and outside turns.

The sprocket assembly 70 further includes a sprocket bar 88 (Figures 6A, 6B)
rotatably mounted on the swing bar 74 by a shoulder screw 90, a pair of thrust washers 92, a
flange bushing 94, and a sleeve bushing 96. A pair of sprockets 98 are rotatably mounted side-
by-side but spaced apart slightly on the pivoted sprocket bar 88 by a pair of shoulder screws 100
received in threaded holes in the sprocket bar 88, and bearings 102.

Fixedly mounted to each sprocket 98 1s a friction brake roller 104 made of
urethane plastic, or other suitable material able to allow slippage. A cap 105 and spacer 107 are
used to attach each roller to a respective sprocket 98. Sets of screws 109 attach the caps 105 to a
respective sprocket 98, which clamps each roller 104 to a respective sprocket 98.

The urethane plastic friction roller 104 are sized and spaced to be in firm frictional

engagement with each other with sufficient pressure to normally act as a brake on the sprockets

11
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98 such that rotation of the sprockets 98 is prevented. This 1s because the rollers 104 engaged
with opposite sides of the drive chain 27 tend to rotate in opposite directions so as to prevent
each other from rotating.

The sprockets 98 straddle the drive chain 27, the teeth of each engaged with one
side of the upper strand 27A of the drive chain 27 protruding above the guide channels 24
(Figure 7B).

A wind up spring 106 1s received over the bushing 96, with opposite legs 108, 110
respectively restrained by the protruding ends of a screw 93 and shoulder screw 100.

Thus, the sprocket bar 88 1s resiliently held 1n an angled orientation on the swing
bar 74 (Figure 7A).

The coil spring 106 urges the sprocket teeth into engagement with the chain strand
2'7A by angling of the sprocket bar 88 as best seen in Figure 7A.

This straddling, opposed engagement of the two sprockets 98 with the drive chain
27 eliminates any side thrust reaction force on the pallet 28 simplifying the support necessary
therefor. More importantly, the tangent engagement of the two sprockets 98 with the drive chain
22 allows the pallets 28 to negotiate inside and outside turns while remaining engaged with the
drive chain 22. The spring turning force exerted by the spring 106 insures that the sprocket teeth
remain fully engaged with the drive chain 27 as turns are negotiated.

Since the sprockets 98 will not rotate 1n the absence of a predetermined torque
being exerted thereon sufticient to overcome the frictional engagement of the opposing brake
rollers 104, the engaged sprocket teeth are pulled along by the chain 27, carrying the pallet 28

along the track 30. This predetermined torque should be set in accordance with the load

12
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necessary during start up to insure movement of the pallets and the parts mounted thereon and
any other moving components without relative slippage of the rollers 104,

As the 1nside and outside turns are traversed, both the swing bar 74 and sprocket
bar 88 pivot to accommodate the changing geometry between the various components while
maintaining a driving connection between the pallets 28 and the drive chain 27.

In order to accumulate the pallets 28 at a particular location, a fixed pallet stop
mechanism 44 may be activated by the conveyor controls to extend a stop finger 116 into the
path of a stop block 118 mounted on plate 72 by an extension plate 120.

This engagement of the stop block 118 positively acts to prevent the pallet 28
from moving with the drive chain 27, the perimeter of the friction rollers 104 then slipping
against each other to allow the drive chain 27 to continue to circulate while the pallet 28 is
stopped.

The next following pallet 28 contacts the bumper 48 of the stopped pallet 28 to
also have its advance arrested, and so on, which accumulation is maintained until the stop
cylinder 44 1s operated to retract the stop finger 116 out of the path of the stop block 118.

Accumulation may be established at any point, although in some cases
accumulation at inside turns may not be practical due to potential interferences depending on the
radius of curvature of the turn, the pallet width, the part size, etc.

In such 1nstances, a sensor (not shown) and additional stop cylinder 44 may be
provided to prevent the entry of two pallets into an inside turn at one time by stopping the trailing
pallet until the leading pallet moves out of the turn.

Figure 10 shows a synchronous or non accumulating conveyor 120 routed so as to

13
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have angularly related sections and utilizing some of the features of a conveyor according to the
invention allowing inside turns.

Here, a single strand drive chain 122 1s powered to circulated around a horizontal
plane, along a path having outside turns at the ends, an intermediate outside turn, an inside turn
across from the intermediate outside turn and straight segments.

An 1nside turn guide channel 124 1s provided, but a full complement of pallets
126, only one shown 1n Figure 10 for the sake of clarity, are used to support the drive chain 122
rather than additional guide channels. A powered drive sprocket 128, a tensioner idler sprocket
130 and an outside guide sprocket 132 are provided for support at the other turns, as in the above
described conveyor.

As seen 1n Figures 11A, 11B, the pallets 126 are configured with a vertical side
plate 134 and an attached horizontal to plate 136, each available for carrying parts in different
orientations for a given application. Pivoted roller assemblies 138 are provided in the same
manner as 1n the first described conveyor, supporting and guiding the pallets 126 as before on a
track 140.

In this embodiment, the drive chain 122 is connected to each pallet 126 by means
of a one of a series of equally spaced apart upright pins 142 fixed to the drive chain 122.

A swing bar 144 1s pivotally mounted at one end to a middle plate 146 affixed to
the side plate 34.

A shoulder screw 148 passing through a hole in the middle plate 146 is threaded
into a hole at one end of the swing bar 144 to be anchored therein. Thrust washers 150, bearing

washer 152, and bushing 154 provide a rotational support allowing pivoting of the swing bar 144

14
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about the shoulder screw 148.

The other end of the swing bar 144 has a hole receiving the pin 142, with a clamp
collar 156 holding the pin 142, and a thrust bearing washer 158 and bushing 160 providing
rotational support.

A pair of guide rollers 162 are mounted on a bottom plate 164, which run along
the outer edge of a guide plate 166 as 1n the first described embodiment.

The swing bar 144 swings 1n and out as the pallet traverses along the track 140

and around inside and outside turns to accommodate the changing angular relationship between

the drive chain 122 and the pallet 126 in negotiating these turns.

15
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Claims

1. A conveyor comprising:

a frame supporting a track extending along a closed loop path lying in a horizontal
plane, said track having both inside and outside turns;

a series of pallets supported and guided on said track to be able to roll along said
track;

a link drive chain extending in a closed loop along said track path, said drive
chain passing around a sprocket at each end of said path to change direction, said drive chain
being powered by one of said sprockets to be recirculated along said track path;

said track path including at least one intermediate outside turn and an inside turn
located across from each other along said track path;

each of said pallets drivingly connected to said drive chain by a swing bar
pivotally connected at one end to a portion of said pallet, and pivotally connected at an opposite
end to said drive chain;

whereby said pallets are thereby advanced along said track path and able to
accommodate a changing orientation of each of said pallets in negotiating said inside and outside

turns along said track path.

2. The conveyor according to claim 1 wherein each of said pallets include a
pair of laterally spaced roller assemblies pivoted on a horizontal portion of said pallets for

rotation about a vertical axis.

16
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1 3. The conveyor according to claim 2 wherein each roller assembly includes
2 a support roller riding on said track supported for rotation about a horizontal axis, and a plurality
3 of guide rollers supported for rotation about a vertical axis, engaging opposite edges of said track

4 to be guided thereby.

5

6 4. The conveyor according to claim 3 wherein said guide rollers comprise

7 two guide rollers on inside edge of said track and one side roller on the opposite edge of said

8 track.

9
10 5. The conveyor according to claim 1 wherein each of said swing bars
11 connected to said pallets 1s drivingly engaged with said drive chain by a pair of sprockets carried
12 on said other end of said swing bar, said sprockets spaced apart and straddling said drive chain

13 while having sprocket teeth engaged therewith.

14

15 6. The conveyor according to claim 5 wherein said pairs of sprockets are both
16 pivotally mounted on a sprocket bar pivotally mounted on said swing bar at an intermediate point
17 to enable angling of said sprocket bar about a vertical axis to cause teeth of a respective sprocket
18 to be engaged with a respective side of said drive chain.

19

20 7. The conveyor according to claim 6 wherein a spring is provided urging

21 sald sprocket bar to turn about said pivotal mounting and thereby urge said sprocket teeth of a

22 respective sprocket into engagement with a respective side of said drive chain.

17




10

11

12

13

14

15

16

17

18

19

20

21

22

CA 02500697 2005-03-15

8. The conveyor according to claim 1 wherein said link drive chain has three
strands and wherein said drive chain 1s guided and supported along straight and inside turn
section of said track path by guide channels enclosing two of said chain strands with one strand
protruding above said guide channel and drivingly connected to said swing bar other end by

engagement therewith of said sprocket teeth.

9. The conveyor according to claim 1 wherein said conveyor further includes
a guide plate disposed below said track and drive chain, having an outer edge extending along
sald path of said track but at a lower level, said pallets each having a roller engaged with said

outer edge to stabilize said pallet orientation.

10.  The conveyor according to claim 1 wherein said track closed loop path
includes angled segments and includes an advance and return run extending between said ends of

said conveyor substantially closely spaced and parallel to each other whereby no substantial floor

space 1s wasted between said conveyor runs.

11.  The conveyor according to claim 10 wherein a plurality of inside turns and

a plurality of outside track turns are formed between said end so of said conveyor.

12. A method of connecting a series of pallets guided around a closed loop

track having straight sections, inside turn sections and outside turn sections to a drive chain

circulated around said track to move said pallets along said track, comprising;

18
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mounting one end of a respective swing bar to each pallet to be rotatable thereon;
drivingly connecting the other end of each swing bar to said drive chain to be

rotatable with respect to said chain at respective spaced locations along said drive chain.

13.  The method according to claim 12 wherein said other end of each of said
swing bars 1s connected to said drive chain by mounting a pair of sprockets on each of said swing
bars arranged to straddle said chain with sprocket teeth thereon engaged with openings in said

chain from a respective side, thereof.

14.  The method according to claim 13 wherein mounting of said pair of
sprockets on a respective swing bar 1s carried out by rotatably mounting each pair of sprockets on
a respective sprocket bar and in turn rotating said sprocket bar on said other end of an associated
swing bar so as to bring the teeth of each sprocket into engagement from a respective side of said

drive chain.

15. The method according to claim 14 wherein said sprockets are rotated into
engagement with said drive chain by installing a respective spring engaging as a sprocket bar

urging a respective sprocket bar to rotate.

16.  The method according to claim 12 wherein said other end of each swing
bar 1s drivingly connected to said drive chain by a respective one of a series of spaced apart pins

projecting vertically from said chain and received in said swing bar other end so as to allow

19
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pivoting therein.

17. A conveyor comprising:

a frame supporting a track extending along a closed loop path lying in a horizontal
plane, a series of track turns formed along said track path;

a series of pallets supported and guided on said track to be able to roll along said
track;

a link drive chain extending in a closed loop along said track path, said drive
chain passing around a sprocket at each end of said path to change direction, said drive chain
being powered by one of said sprockets to be recirculated along said path;

each of said pallets drivingly connected to said drive chain by a swing bar
pivotally connected at one end to a portion of said pallet, said swing bar having an opposite end
drivingly engaged with said drive chain;

whereby said pallets are thereby advanced along said track path and able to
accommodate a changing orientation of each of said pallets in negotiating said turns along said

track path.

18.  The conveyor according to claim 12 wherein each of said swing bars

connected to said pallets 1s drivingly engaged with said drive chain by a pair of sprockets carried

on said other end of said swing bar, said sprockets spaced apart and straddling said drive chain

while having sprocket teeth engaged therewith.

20
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19.  The conveyor according to claim 18 wherein said pairs of sprockets are
both pivotally mounted on a sprocket bar pivotally mounted on said swing bar at an intermediate
point to enable angling of said sprocket bar about a vertical axis to cause teeth of a respective

sprocket to be engaged with a respective side of said drive chain.

20.  The conveyor according to claim 19 wherein a spring is provided urging
sald sprocket bar to turn about said pivotal mounting and thereby urge said sprocket teeth of a

respective sprocket into engagement with a respective side of said drive chain.

21. A method of connecting a series of pallets guided around a closed loop
track having straight sections and turn sections to drive chain circulated around said track to
move said pallets along said track, comprising:

mounting one end of a respective swing bar to each pallet to be rotatable thereon;

drivingly connecting the other end of each swing bar to said drive chain to be

rotatable with respect to said chain at respective spaced locations along said drive chain.

22.  The method according to claim 21 wherein said other end of each of said
swing bars 1s drivingly engaged with said drive chain by mounting a pair of sprockets on each of
said swing bars arranged to straddle said chain with sprocket teeth engaged with openings in said

chain from a respective side, thereof.

23.  The method according to claim 22 wherein mounting of said respective

21
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pair of sprockets on a respective swing bar 1s carried out by rotatably mounting each pair of
sprockets on a respective sprocket bar and in turn rotating said sprocket bar on said other end of
an associated swing bar so as to bring the teeth of each sprocket into engagement with said drive

chain from a respective side of said drive chain.

24.  The method according to claim 23 wherein said sprockets are rotated into
engagement with said drive chain by installing a respective spring engaging each sprocket bar

urging a respective sprocket bar to rotate so as to tend to cause said engagement.

25.  The method according to claim 21 wherein said other end of each swing
bar 1s drivingly connected to said drive chain by a respective one of a series of spaced apart pins

projecting vertically from said chain and received in said swing bar other end so as to allow

pivoting therein.

22
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FIG. 4
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