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ABSTRACT 

An accumulation conveyor has discrete Zones Which may be 
selectively actuated by pressuriZing an interior cavity, urging 
diaphragms against spreaders Which carry tWo spaced apart 
frame members. The frame members carry respective axle 
retainers Which support the ends of axles on Which pressure 
rollers are rotatably disposed. The pressure rollers urge the 
drive belt against the conveyor rollers. 
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ACCUMULATION CONVEYOR 

[0001] This application claims priority bene?t of and 
incorporates by reference the disclosure of US. provisional 
patent application 60/371,083 for Accumulation Conveyor, 
?led Apr. 8, 2002. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates to accumulation conveyors, 
and is speci?cally directed to an actuator assembly for 
urging the drive belt into engagement With the conveying 
rollers of individual Zones so as to control the movement of 
articles located on the upper conveying surface de?ned by 
the conveying rollers. 

BRIEF DESCRIPTION OF THE DRAWING 

[0003] The accompanying draWings incorporated in and 
forming a part of the speci?cation illustrate several aspects 
of the present invention, and together With the description 
serve to explain the principles of the invention. In the 
draWings: 
[0004] FIG. 1 is a top perspective vieW of a portion of an 
accumulation conveyor. 

[0005] FIG. 2 is a top perspective vieW of one end of the 
portion of the accumulation conveyor shoWn in FIG. 1. 

[0006] FIG. 3 is a top perspective vieW of an individual 
section of the accumulation conveyor shoWn in FIG. 1, With 
all but one conveying roller removed. 

[0007] FIG. 4 is a top perspective vieW of Zone 1411 and 
a portion of Zone 14b of the accumulation conveyor section 
shoWn in FIG. 3. 

[0008] FIG. 5 is a top perspective vieW of Zone 14d and 
a portion of Zone 140 of the accumulation conveyor section 
shoWn in FIG. 3, With the support legs omitted. 

[0009] FIG. 6 is top perspective vieW of Zone 14d a 
similar to FIG. 5, With the top run of the drive belt omitted. 

[0010] FIG. 7 is a bottom perspective vieW of a portion of 
Zone 14d. 

[0011] FIG. 8 is a close up top perspective vieW of one end 
of Zone 140, shoWing the details of the actuator including the 
shoe support bracket and shoe spreader, With the top and 
bottom run of the drive belt omitted. 

[0012] FIG. 9 is a close up bottom perspective vieW of one 
end of Zone 14d shoWing the details of the actuator including 
the shoe support bracket and shoe spreader. 

[0013] FIG. 10 is a side vieW taken at line 10-10 of FIG. 
5, shoWing a section through the drive belt, and side vieWs 
of the other components. 

[0014] FIG. 11 is a cross-sectional vieW taken in Zone 14d 
through the shoe support bracket and shoe spreader in the 
disengaged position. 
[0015] FIG. 12 is a similar vieW as FIG. 11 With the drive 
belt engaging the loWer surface of the conveying rollers, but 
Without the diaphragm not extended. 

[0016] FIG. 13 is a cross-sectional top perspective vieW 
taken through the shoe support bracket and shoe spreader 
similar to FIG. 12. 
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[0017] FIG. 14 is a top perspective vieW of the shoe 
support bracket Without the diaphragm and retaining ring. 

[0018] FIG. 15 is a top perspective vieW of the shoe 
spreader. 
[0019] FIG. 16 is a top perspective vieW of a pressure 
roller. 

[0020] FIG. 17 is a top perspective vieW of the pressure 
roller axle. 

[0021] FIG. 18 is a fragmentary top perspective vieW of 
the axle retainer. 

[0022] FIG. 19 is a cross-sectional vieW taken through the 
center of the pressure roller assembly. 

[0023] FIG. 20 is a cross-sectional top perspective vieW 
taken through the center of the pressure roller assembly. 

[0024] Reference Will noW be made in detail to the present 
preferred embodiment of the invention, an example of Which 
is illustrated in the accompanying draWings. 

DETAILED DESCRIPTION OF AN 
EMBODIMENT OF THE INVENTION 

[0025] Referring noW to the draWings in detail, FIG. 1 is 
a perspective vieW of a portion of an accumulation conveyor 
generally indicated at 2. The portion depicted has a single 
drive belt (not seen in FIG. 1), driven by a single poWer 
source (not shoWn), Which drives all Zones Within the 
depicted portion of the accumulation conveyor 2. As can be 
seen in both FIGS. 1 and 2, there is a bracket 4 at either end 
Which alloWs multiple sections to be secured together to 
form a continuous conveyor. 

[0026] As seen in FIGS. 1 and 2, accumulation conveyor 
2 includes tWo spaced apart frame members or sides 6 Which 
support a plurality of conveyor rollers 8 extending trans 
versely betWeen the frame sides 6. As is Well knoWn, the 
conveyor rollers 8 are supported at each end by a hex shaped 
axle, each of Which engages a complementarily shaped 
opening formed in the frame sides 6. The conveyor rollers 8 
are rotatably supported by the axle, With the shape of the 
openings in the frame sides 6 preventing rotation of the axle. 
The upper edge of the conveyor rollers 8 de?ne an upper 
conveying surface on Which articles being transported are 
located. 

[0027] Referring to FIGS. 3 and 4, there is shoWn a 
section 10 of the accumulation conveyor portion shoWn in 
FIGS. 1 and 2. With reference also to FIG. 4, section 10 is 
shoWn including a portion of drive belt 12 Which is a single, 
endless belt Within the portion of the accumulation conveyor 
2 driven by a single poWer source. Drive belt 12 includes 
upper run 1211, of Which a portion is, upon actuation of a 
Zone urged into driving contact With the loWer tangent edge 
of the rollers 8 in that Zone, and loWer run (not seen), Which 
is the loWer, return portion of the endless drive belt 12. 
Additional accumulation sections may be attached to either 
end of section 10 to form a single poWer source, single drive 
belt accumulation conveyor having the desired overall 
length and number of controlled Zones. 

[0028] As seen in FIGS. 3 and 4, accumulation conveyor 
section 10 comprises a plurality of individually controllable 
Zones 14, identi?ed in FIG. 3 as individual Zones 14a, 14b, 
14c and 14d. Each Zone is de?ned by a respective actuator 
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assembly 16, identi?ed in FIG. 3 as 16a, 16b, 16c and 16d, 
each of Which is controllable independent of the other 
actuator assemblies, making each Zone individually control 
lable. Although the length of a Zone may vary, in the 
embodiment depicted, the Zones Were 36 inches long. 

[0029] Referring to FIGS. 5, 6, 7, 8 and 9, various vieWs 
and portions of an actuator assembly 16 are shoWn. As 
depicted, actuator assembly 16 includes an accumulator 
shoe assembly 18 supported by tWo or more shoe support 
brackets 20 extending from frame side 6. Each accumulator 
shoe assembly 18 includes tWo spaced apart shoe frame 
members 22 Which carry respective axle retainers 24. In the 
depicted embodiment, frame members 22 are made of 
aluminum, although any su?iciently rigid material may be 
used. Each axle retainer 24 includes a plurality of preferably 
uniformly spaced axle receiving slots 26. Accumulator shoe 
assembly 18 further includes a plurality of spaced apart 
pressure rollers 28, rotatably supported by respective pres 
sure roller axles 30. Pressure roller axles 30 are received by 
axle receiving slots 26, Which have an entrance 2611 Which 
lead to a larger opening 26b shaped complementary to the 
ends of the pressure roller axles 30. Preferably, but not 
absolutely, pressure roller axles 30 do not rotate. Axle 
retainer 24 is made of Santoprene®, although any suitably 
?exible/elastic material may be used, Which permits 
entrance 2611, Which is slightly smaller than the diameter of 
the end of the pressure roller axle 30, to ?ex su?iciently to 
alloW the axle end to pass therethrough into opening 26b, 
Which engages the axle end su?iciently to keep the pressure 
roller axle 30 retained. 

[0030] In the depicted embodiment, axle receiving slots 26 
have the same spacing as the openings in the frame sides 6 
that receive the conveyor roller 8 axles, and are aligned 
thereWith. The plurality of axle receiving slots 26 provides 
a modular, adjustable accumulation shoe Which can easily be 
?eld ?t to the exact con?guration required. For example, 
With conveying rollers 8 disposed on three inch centers, a 
pressure roller assembly is disposed in-betWeen respective 
pairs of conveying rollers 8, one inch oif center from one of 
the tWo conveying rollers 8 and tWo inches oif center from 
the other. If the conveying rollers 8 are disposed on tWo inch 
centers, the pressure rollers 28 are disposed one inch oif 
center of each of the pair of conveying rollers 8. In the 
depicted embodiment, one pressure roller assembly is used 
for each pair of conveying rollers 8. 

[0031] Shoe frame members 22 are supported in their 
spaced apart, generally parallel relationship by tWo spaced 
apart members 32, also knoWn as a shoe spreader. Shoe 
spreader 32 includes tWo pairs of spaced apart extensions 
32a (see FIG. 15) Which extend in opposite directions and 
engage a respective axle receiving slot 26 as seen best in 
FIG. 8. Shoe frame members 22 are secured to shoe 
spreader 32 by self taping screWs 34 Which are threaded into 
extension 3211. Of course, any appropriate fastening and 
support structure may be used. 

[0032] As seen in FIGS. 8 and 15, shoe spreader 32 has 
a central Web member 36 from Which respective vertical 
Walls 38 depend. Gussets 40 provide structural rigidity 
betWeen Walls 38 and Web 36. Each vertical Wall 38 includes 
a respective horizontally extending Wall 42 Which terminates 
in a doWnWardly extending vertical guide portion 44. Gus 
sets 46 provide structural rigidity betWeen horiZontal Wall 42 
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and guide portion 44. Horizontal extending Wall 42 and 
guide portion 44 includes a guide slot or track 48. 

[0033] Referring to FIGS. 8, 11 and 13, in the retracted, 
non-actuated position, shoe spreader 32 is supported by the 
top of diaphragm 52. Central member 36 overlies ?exible 
diaphragm 52 Which is secured by ring 54 to the annular Wall 
56 (see also FIG. 14) of shoe support bracket 20. As seen in 
FIGS. 11, 12 and 13, central member 36 includes a sti?fen 
ing rib 36a extending upWards therefrom. Sti?fening rib 3611 
may be omitted if central Web 36 is su?iciently rigid Without 
it. 

[0034] Flexible diaphragm 52 forms an internal cavity 60. 
Dome 20a reduces the internal volume of internal cavity 60. 
Internal cavity 60 is in ?uid communication With port 62 
(see FIG. 9), into Which an appropriate ?tting 63 is con 
nected, Which is in turn connected to tubing (not shoWn) 
Which can be routed through any of openings 20b in shoe 
support bracket 20. The internal cavity 60 is selectively 
connected to a source of pneumatic pressure When the 
accumulator shoe assembly 18 is to be moved upWard to 
urge top run 1211 of drive belt 12 into driving contact With 
the conveyor rollers 8 by pressure rollers 28, as seen in FIG. 
12. When pressure is delivered to internal cavity 60 of both 
spaced apart shoe support brackets 20, ?exible diaphragm 
52 pushes against central Web 36, moving shoe spreader 32 
and accumulator shoe assembly 18 upWardly. 

[0035] Guide pin 50 includes head 5011 Which functions to 
locate and retain one of the vertical guide portions 44. Shoe 
support bracket 20 includes a retention surface 64 against 
Which is disposed spacer 65 Which functions to locate and 
retain the other of the vertical guide portions 44. Retention 
surface 64 is also engaged by the shoulder 50b of guide pin 
50, Which functions to secure shoe support bracket 20 to 
frame side 6. The vertical portion 48b of the guide track 48 
guides the shoe spreader 32 during vertical movement. 

[0036] Shoe support bracket 20 as shoWn in FIGS. 11, 12 
and 13 includes a hook shaped extension 200 Which extends 
through an opening in side member 6 and engages the outer 
surface thereof. Alternatively, the extension may have any 
suitable shape, such as a round protrusion, to retain the loWer 
portion of shoe support bracket 20. 

[0037] As seen in FIGS. 10, 11, and 12, loWer run 12b is 
supported by a pair of spaced apart bearings 66, supported 
by shaft 68 by bracket 70 depending doWnWardly from 
frame cross member 72. Shaft 68 also supports a larger pair 
of spaced apart bearings 74 With outer diameters su?iciently 
large enough to retain loWer run 12b on the sides, providing 
rolling action When contacted thereby. Both pairs of bearings 
are precision bearings to reduce noise. 

[0038] Drive belt 12 includes a centrally located rib 120 
Which is shaped complementarily to the notch 28a in pres 
sure roller 28, With adequate root and side clearance as may 
be needed for proper tracking. Rib 120 may be a?ixed to 
drive belt 12 in any suitable manner, such as lamination. Of 
course, if possible to manufacture, rib 120 can be of unitary 
construction With drive belt 12. Rib 120 can also be of any 
pro?le or con?guration suitable for maintaining the desired 
position of drive belt 12. In the depicted embodiment, for 
example, drive belt 12 is tWo inches Wide, With the pressure 
roller 28 extending about three-eighths of an inch beyond on 
either side, although any suitable belt and roller Widths may 




