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ACCUMULATOR WITH BRAKING 

BACKGROUND OF INVENTION 
CONVEYORS 

This invention relates to accumulator conveyor and 
more particularly to an accumulator conveyor in which 
delivery or non-delivery of the propelling force to the 
article is pneumatically controlled. The invention con 
stitutes an improvement over accumulator conveyors 
of the type shown, for example, in United States Pat. 
No. 3,420,355, MJ. De Good et al., issued Jan. 7, 
1969. 
The improvement of this invention lies in the fact 

that the conveyor utilizes compact, lightweight, simple 
and relatively inexpensive pneumatic means to control 
the movement of articles along its track. Because of the 
pneumatic operation it inherently provides a time delay 
feature between the sensing of an article and the 
response of the article movement control means. A 
further improvement lies in the provision of an override 
feature which permits’ instantaneous actuation of all 
operating zones regardless of the position of the sensors 
to effect rapid and complete clearing of the entire con 
veyor. 
These and other objects and advantages of this in 

vention will be readily understood by those skilled in 
the conveyor art upon reading the following speci?ca 
tion and the accompanying drawings in which: 

FIG. 1 is a top plan view of a roller conveyor incor 
porating this invention; 

FIG. 2 is a side elevational view of the conveyor 
shown in FIG. 1; ‘ 

FIG. 3 is a sectional elevation view taken along the 
plane III-III of FIG. 2; 

FIG. 4 is a sectional elevational view taken along the 
plane IV-IV of FIG. 3; 

FIG. 5 is a sectional elevational view taken along the 
plane V-V of FIG. 3; 

FIG. 6 is a sectional elevation view similar to FIG. 3 
showing the conveyor in a non-article propelling posi 
tion; 

FIG. 7 is an enlarged elevational view similar to FIG. 
2 with portions broken away to illustrate the sensing 
mechanism of the invention; 

FIG. 8 is a view like FIG. 7 illustrating the brake 
mechanism of the invention; 

FIG. 9 is a pneumatic control schematic illustrating 
the basic pneumatic pressure system of this invention; 

FIG. 10 illustrates a pneumatic control schematic of 
the transport override and rapid clearing feature of this 
invention; and 

FIG. 11 is a diagrammatic view of an accumulator 
conveyor showing the placement of the actuators along 
the length of the conveyor. 

In executing this invention, vertically shiftable sup 
porting rollers for the propelling member are arranged 
in groups, each group being operated by a pneumati 
cally powered actuator. The assembly is biased 
downwardly into a position in which the propelling 
member is out of article propelling position. When ?uid 
pressure is admitted to the actuator, the bias is over 
come, and the actuator shifts the support rollers up 
wardly into a position in which the propelling member 
is in an article propelling position. 
An article detecting sensor operates a valve inter 

posed between the actuator and the source of ?uid 
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2 
pressure. In an article propelling position, the actuator 
is energized by the ?uid pressure source through the 
valve. Upon the sensing of an article, the valve closes 
with respect to the pressure source and opens with 
respect to the actuator releasing the pressure therein 
and allowing the support rollers and propelling means 
to shift to an article non-propelling position. 
A pivotally mounted brake mechanism connected to 

the actuator and operable against selected transport 
rollers is also provided to positively retard and stop the 
movement of articles on the conveyor. 

Referring speci?cally to FIGS. 1 and 2 of the 
drawings, the numeral 10 indicates a conveyor track of 
conventional design having a pair of side rails 12 and 
13 and article supporting rollers 14 at spaced intervals 
therebetween forming an article supporting and con 
veying surface. An endless propelling member or belt 
16 is located below the transport rollers 14. It will be 
recognized that the propelling member passes over ter 
minal pulleys at each end of the run and has some type 
of conventional equipment to drive it. This equipment 
is not illustrated inasmuch as it is conventional in 
design, and many types of equipment are available for 
that purpose. . 

The belt 16 is supported for engagement with the 
transport rollers by support or pressure rollers 18. Each 
of the support rollers is rotatably mounted on a shaft 
20. The rollers are supported at one end by the shaft 20 
in a slot 22 (FIG. 3) formed in the side rail 12. The op 
posite ends of the pressure rollers are supported by the 
shaft on an interior support rail 24 (FIG. 3). The interi 
'or support rail 24 is provided with a plurality of equally 
spaced elongated openings 26 which receive the pres 
sure roller shaft 20. The openings 26 extend vertically 
in the interior support rail allowing vertical movement 
of the shaft therein. The interior support rail 24 illus~ 
trated in greater detail in FIG. 3 is generally formed as 
a channel 28 partially closed at the top on the side op 
posite the openings 26. The channel 28 runs parallel to 
and is ?xed to the inside of the side rail 12 such that the 
openings 26 are in alignment with the slots 22 in the op 
posite side rail 13. 
An in?atable elongated tube-like member 30 is posi 

tioned inside the channel 23 and in its in?ated position 
holds the pressure rollers in an upward or article 
propelling position. As illustrated, this is accomplished 
by means of a ?at support plate 32 positioned inside the 
closed channel 28. When the tube is inflated, the sup 
port plate 32 is urged upwardly against the shafts 22 
moving them upwardly within the con?nes of the slots 
26. The shafts 22 on one side and the inwardly turned 
lip 34 on the opposite side of the closed channel con 
?ne the plate 32 and prevent it from moving out of the 
channel when the tube is inflated. 
The tube-like member 30 illustrated in FIG. 4, may 

be made of a fabric reinforced noeprene rubber. The 
member is closed at one of its ends 36 in any con 
venient fashion such as by vulcanizing. The opposite 
end 38 is similarly closed and is provided with an inlet 
tube or ?tting 40 which is connected by means of suita 
ble tubing 42 through an actuator control valve 414 to a 
source of ?uid pressure. 
A plurality of article sensing assemblies 46 are posi 

tioned along the length of the conveyor 10 at predeter 
mined intervals and provide the control means for each 
of the accumulating zones. Referring to FIGS. 2, 3 and 
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7, each sensor assembly 46 comprises a pair of spaced 
apart bracket members 48 and 50 mounted on pivot 
pins 54 which are ?xed to the side rails 12 and 13 of the 
conveyor. At their upper ends, the brackets 48 and 50 
are provided with hex holes 52 (FIGS. 2 and 7) for en 
gagement with the shaft 55 of a sensor roller 49. In its 
sensing position, the roller 49 is supported slightly 
above the level of the transport rollers 14 of the con 
veyor surface. The brackets extend downwardly from 
the roller. In the case of the bracket 50 on the side 12 
of the conveyor having the interior support rail 24, the 
bracket curves inwardly to allow clearance for the sup 
port rail and actuator mechanism. The brackets are 
connected together by means of a tube 56 ?xed at each 
of its ends to the lower ends of the brackets 48 and 50. 
The brackets 48 and 50, the tube 56, and the sensing 
roller 49 on its shaft 54 move together and form an in 
tegral sensing assembly 46. Bracket 54 is provided with 
an outwardly turned ?ange 58 which is adapted to 
threadably receive an adjustment screw 60. The length 
of the screw 60 may be adjusted for engagement with 
the plunger 66 of the actuator control valve 44 which 
will be more fully described hereinafter. 
A resilient bias spring 62 is ?xed at one end 64 to the 

conveyor side rails 12 and at its other end to the 
bracket 48. The spring 62 biases the sensor assembly 
46 into an upper or sensing position. The upper limit of 
travel of the sensor roller is established by the adjust 
ment screw 60 moving against the plunger 66 of the 
valve 44. 
The actuator control valve 44 controls the ?uid pres 

sure supply to the pneumatic actuator 30 and also, in 
response to an input from the sensor, closes the input 
from the ?uid supply source and vents the pressure in 
the actuator to the atmosphere. In an article propelling 
position, the valve is open with respect to the ?uid pres 
sure source and closed with respect to the atmosphere 
to thereby apply the source of pressure directly to the 
pneumatic actuator 30. 

Referring now to FIG. 5, the valve assembly 44 is 
seen to comprise a main body portion 70 having 
mounting holes 72 therein for mounting on a 
downwardly extending ?ange 25 of the interior support 
wall 24 by means of conventional fastening means 27. 
(FIGS. 3, 6 and 7). 
The main body 70 of the valve is provided with a pair 

of communicating passageways 80 and 90. The ?rst 
opening or passageway 80 extends along the length of 
body 70 and is tapered outwardly and undercut at one 
end to form an internal valve seat 82. The inlet to the 
valve seat 82 has a diameter slightly larger than that of 
the valve seat 82 and is threaded to receive an inlet 
?tting 74 provided for connection to a source of ?uid 
pressure. An “0" ring 84, a spherical bearing or ball 
valve 86 and a bias spring 88 are positioned within the 
enlarged portion of the opening 80. The “0" ring 84 is 
placed in the undercut groove and forms a resilient seat 
surface for the ball valve 86 when it is urged forwardly 
(to the left as viewed in FIG. 5) by the bias spring 88. 
As illustrated in the ?gure, the valve is closed with 
respect to the fluid pressure source which enters 
through the ?tting 74. 
A primary outlet 90 in the valve extends transversely 

of the opening 80 and opens through a side wall of the 
body 70. The primary outlet 90 is threaded at an en 
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4 
larged end to receive a ?tting 76 which may be con 
nected by means of tubing 42 (FIGS. 3 and 6) to the 
pneumatic actuator 30. A piston control assembly 66 is 
slidably positioned in the opening 80 opposite the inlet 
end. The piston is provided with an enlarged head por 
tion 94 and an extending reduced reduced diameter 
shank portion 99. When the piston is positioned in the 
opening 80, the shank portion 99 extends along the 
length of the opening 80 to control the ball valve 86 as 
will be more fully described hereinafter. The shank is 
provided with a pair of spaced-apart enlarged diameter 
portions 92 and 93 positioned below the head and mid 
way along the length of the shank respectively. The 
outer diameter of these enlarged portions is slightly less 
than that of the passageway 80 through which they 
pass. A screw 89 (shown in dotted lines) is threaded 
into the body 70 and extends into the opening 80 
between the enlarged diameter portions 92 and 93. 
This prevents the piston from being pushed out of the 
opening 80 by the force of the pressure. The piston 
head 94 is provided for engagement with the adjusting 
screw 48 on the sensor bracket 50 (FIG. 2). An “0” 
ring 96 surrounds the enlarged portion 92 of the piston 
body adjacent the head and forms (when the piston is 
moved to the right) a pressure-tight seal between the 
head of the piston and the housing 70. The space 
between the outer diameter of the integral portions 92 
and 93 and the diameter of the opening 80 provides a 
secondary outlet port 98 for ?uid pressure. 
As illustrated in the ?gure, the valve is in a position 

as would be obtained by the presence of an article on 
the sensor, that is, the bracket as shown in FIG. 2 and 7, 
is moved away from the valve, and the ?uid pressure is 
being exhausted from the actuator to the atmosphere 
through the secondary outlet port 98. Fluid pressure 
from the actuator 30 ?ows back through the ?tting 76, 
the opening 90, and through the opening 80 along the 
sides of the enlarged diameter portion of piston 92 and 
93 where it is vented to the atmosphere between the 
enlarged diameter portion 92 at the secondary outlet 
port 98. In this position, the ?ow of pressure from the 
source is effectively blocked by the ball valve 86 which 
is held against the valve seat by the bias spring 88 and 
the force of the pressure itself. 
When the conveyor is in an article-propelling posi 

tion, the sensor 46 is in its biased upwardly position and 
the ?uid pressure is admitted to the actuator 30 
through the valve 44 in the following matter. The bias 
spring 64 urges the sensor roller 49 upwardly with the 
sensing assembly 46 and the adjustment screw 66 on 
bracket 50 presses against the head of the valve 94 
moving the piston assembly 66 as shown in FIG. 5 to 
the right. As the piston is moved to the right, the end of 
the shank 99 of piston 66 moves through the area of the 
valve seat 82 and displaces the ball valve 86 by com 
pressing spring 88. At the same time, the “0" ring 96 
positioned below the head 94 around the piston body 
92 is compressed between the head 94 and valve body 
70 closing the secondary outlet port 98. The ?uid pres 
sure from the source is then allowed to ?ow through 
inlet ?tting 74 through ports 80 and 90 and ?tting 76 to 
the pneumatic actuator 30 causing it to in?ate and 
position the support rollers in an article propelling posi 
tion. 
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A conveyor having a plurality of independent operat 

ing zones designated A through E is schematically illus 
trated in FIG. 11. As will be readily understood by 
those skilled in the art, each zone is controlled by a sen 
sor assembly which operates to control the drive means 
for each zone. Normally, the sensing rollers for one 
zone are located adjacent to the discharge end of the 
next adjacent zone downstream of the conveyor in the 
direction of article movement. An article coming to 
rest on a sensor in a ?rst zone shifts the upstream actua 

tor to a non-propelling position and so on along the 
conveyor. To provide proper centering of the drive belt 
16 along the length of the conveyor, it has been found 
desirable to alternate the location of each actuator 
mechanism 30 along the length of the conveyor. The 
actuator mechanism for each adjacent zone may be 
positioned on opposite sides of the conveyor. Zones A, 
C and E may be positioned adjacent side rail 12 while 
zones B and D may be positioned adjacent side rail 13. 
In this manner, as the belt is moved to a non-driving 
position as illustrated in FIG. 3, the belt 16 in the next 
zone will tilt in the opposite direction thereby prevent 
ing any tendency of the belt to shift to one side of the 
conveyor. 
Because of inertia articles will often continue moving 

along the conveyor even after the drive means has been 
shifted into an article non-propelling position. To 
prevent this occurrence it is desirable to provide a 
brake means at each zone. 

The brake mechanism illustrated in FIGS. 2 and 8 is 
generally indicated by the numeral 100. The brake is 
essentially an elongated arm-like member 102 pivotally 
mounted on the interior support rail 24 by conven 
tional fastening means to form a pivot point 104. One 
end of the arm is bent outwardly to form a ?ange 106 to 
hold a friction pad 108 which in one position engages a 
transport roller 14 positioned thereabove. Bias spring 
110 is connected to the opposite end 112 of the arm 
and to the supporting framework of the conveyor 10. 
When the actuator pressure is released, the support rol 
lers are lowered to a non-propelling position; and the 
bias spring 110 causes the arm to pivot around the 
pivot point 104 thereby bringing the friction pads into 
engagement with the transport rollers. The brake 
responds to dropping of the pressure rollers to retard or 
stop the movement of articles on the conveyor. Move 
ment of the brake is controlled with movement of the 
actuator 30 in response to an input from the sensor 46. 
The arm 102 of the brake 100 is supported on a shaft 
20 of a pressure roller 18 at a point midway between 
the pivot point 104 and the end 112 connected to the 
bias spring 110. As the pressure roller 18 is moved on 
its shaft 20 within the slot 22 in response to movement 
of the actuator, a corresponding and opposite move 
ment takes place in the brake arm. As the pressure rol 
lers are shifted to an article non-propelling position, the 
end 112 of the arm is moved downwardly with the shaft 
by the bias spring 1110 thereby causing the friction pad 
108 to contact the transport roller located thereabove 
to stop its movement. A plurality of brake members are 
normally provided in each operating zone of the con 
veyor. Ideally, one brake will be operated by each pres 
sure roller to control every other transport roller on the 
conveyor. 
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6 
In normal operation of the conveyor, the articles 

thereon will move along the conveyor until at some 
point, the article movement is stopped by a controlled 
gate (not shown) or other article movement preventing 
mechanism. At that time, articles accumulate until the 
sensor is activated thereby shifting the adjoining accu 
mulating zone into an article non-propelling position. 
The articles will accumulate in that zone and actuate its 
associated sensor and so on along the conveyor. When 
articles move along the conveyor from zone to zone 
without accumulating, they naturally pass over and trip 
the various sensors. This, however, has no effect on the 
actuator or pressure valve as there is an inherent time 
delay built into the valve. The rate at which the pres 
sure is vented to the atmosphere is controlled by the 
difference in diameter between the passage 80 and the 
enlarged diameter portions 92 and 93 on the valve 
shank (FIG. 5). By the time the pressure has started to 
vent from the actuator to the atmosphere through the 
secondary outlet the article will have passed the sensor 
and pressure will again be applied from the source to 
the actuator. 

When conveyors are operated at high speed, the in 
herent time delay of valve 44 may be excessive and it 
will become necessary to provide an auxiliary rapid ex 
haust valve. FIG. 9 schematically illustrates a pneu 
matic pressure system of this invention wherein the ac 
tuator 30 is connected to the valve 44 through a quick 
release exhaust valve 120. The valve 44 is connected to 
a source of fluid pressure 122 by line 124. The valve 
schematically illustrated is identical to that previously 
disclosed in connection with FIG. 5 with the reference 
numerals 74, 90, and 98 representing the input, the pri 
mary outlet, and the secondary outlet respectively. 
The primary outlet 90 from the valve is connected 

via line 126 through an exhaust valve 120 through line 
‘128 to the actuator 30. The quick release or exhaust 
valve 120 is a three-way valve of conventional con 
struction having an exhaust port 130. The valve is nor 
mally biased to a closed position with respect to the 
input through line 126 from the valve 44 while the ex— 
haust port 130 is normally opened allowing the pres 
sure in actuator to vent to the atmosphere through line 
128 and exhaust port 130. When valve 44 is opened, 
the passage of ?uid pressure through line 126 over 
comes the bias on valve 120 thereby allowing fluid 
pressure to pass through line 128 to the actuator. At 
the same time, the exhaust port 130 of the valve 120 is 
closed. Upon sensing of an article on the conveyor, the 
valve 44 closes in the manner previously described 
thereby blocking the ?uid pressure supply and venting 
the outlet port 90 to the atmosphere through the secon 
dary outlet 98. Exhaust valve 120 rapidly closes and the 
pressure in the actuator 30 is vented to the atmosphere 
through line 128 and the exhaust port 130. 

Often it becomes necessary to provide a means for 
rapidly clearing the conveyor surface. This is readily 
accomplished by simultaneously applying a fluid pres 
sure to each of the pneumatic actuators along the con 
veyor thereby causing the pressure rollers in each of 
the zones to move to an article propelling position. This 
system is illustrated in schematic form in FIG. 10. As 
contrasted to the illustration of FIG. 8, the novel rapid 
clearing or transport override system requires the addi 
tion of a manually controlled valve 131. connected to 
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the source 122 anda normally closed check valve 132 
connected in parallel to each of the sensor actuated 
valves 44 at its outlet end. The manually controlled 
valve 131 is connected at its inlet end to the source of 
?uid pressure by line 134. The outlet of the valve is 
connected to the check valve 132 by means ofline 136. 
One check valve is provided for each actuator and con 
nected thereto on the primary outlet side 90 of the 
valve 44. The check valves are installed so that in a nor 
mal operating position there is no pressure ?ow from 
the outlet side 90 of valve 44 into line 136. When it is 
desired to clear the conveyor, valve 131 is opened and 
the ?uid pressure from the source is applied through 
the check valve directly to the actuator without regard 
to the position of valve 44. in this manner, all actuators 
connected through check valves to line 136 will be 
moved to their raised position thereby shifting the drive 
means into an article propelling position in all zones 
simultaneously. A slight back ?ow of pressure occurs 
from line 136 into valve 44 through line 126 to secon 
dary outlet 98. This is of no consequency, however, as 
the rate at which the pressure is vented to the at 
mosphere is much less than the input from line 136. 
When the articles have cleared the conveyor, valve 131 
may be closed and the actuators will begin operating in 
the previously described normal fashion. 

This rapid clearing feature also increases the ver 
satility of the conveyor as by simply placing the valve 
131 in an open position all of the actuators in each zone 
are energized and the conveyor will operate as a con 
ventional powered roller conveyor. 
From the foregoing description and drawings, it will 

be readily apparent to those skilled in the art that the 
present invention provides an ‘extremely versatile con 
veyor utilizing relatively simple and inexpensive com 
ponent parts and which may be readily adapted for use 
as a conventional powered conveyor. 
While several embodiments of this invention have 

been illustrated and described, it will be recognized 
that other embodiments and modifications of this in 
vention incorporating the teachings hereof may be 
readily made- in light of this disclosure. All modi?ca 
tions embodying the principles of this invention are to 
be considered as included in the appended claims un 
less these claims by their language expressly state 
otherwise. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows. 

1. An accumulator conveyor having a plurality of rol 
lers forming an article transporting track, a driven 
propelling member engageable and disengageable from 
said rollers; said conveyor having a plurality of sections 
arranged in tandem; an article detecting sensor in each 
section; support means for said propelling member, 
separate and independent actuator means in each sec 
tion operable on said support means for bringing 
together and separating said rollers and propelling 
member for effecting drive and nondrive of said rollers; 
a brake operatively connected to said actuator means 
in each section, said actuator means shifting said brake 
into braking engagement with at least one of said rol 
lers in a section when said actuator means in said sec 
tion separates the rollers and propelling member in said 
section. 
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8 
2. In an article conveyor having transport rollers, 

support rollers, a propelling member located between 
said transport and support rollers for driving said trans 
port rollers and means for shifting said propelling 
member between driving and non-driving positions, the 
improvement comprising: said shifting means including 
in?atable actuator means on said conveyor for shifting 
said support rollers and said propelling member 
between said positions; brake means on said conveyor 
operatively connected to said shifting means, said 
brake means including engaging means operable 
against at least one of said transport rollers when said 
propelling member is shifted to a non-driving position 
to thereby prevent the movement of articles along said 
conveyor by preventing rotation of said transport rol 
lers. 

3. A conveyor as described in claim 2 and further in 
cluding means biasing said engaging means into trans 
port roller engaging position, said shifting means urging 
said brake away from said engaging position when said 
propelling member is in driving position. 

4. The conveyor as described in claim 3 wherein said 
brake is an arm-like member pivotally mounted along 
its length on said conveyor, said member having said 
engaging means ?xed at one of its ends and said biasing 
means is connected to the other of its ends. 

5. The conveyor brake mechanism as described in 
claim 4, wherein said shifting means includes said sup 
port rollers, a shaft mounting said rollers for rotation, 
said actuator operable against said shaft to move said 
propelling member into and out of engagement with 
said transport rollers wherein said brake is operated by 
movement of said shaft against said arm at a point 
between said pivotal mounting and said biasing means. 

6. A conveyor as described in claim 4 wherein said 
biasing means is a spring connected at one of its ends to 
said conveyor and at its other end to said other end of 
said arm. 

7. In an article conveyor having transport rollers; a 
propelling member for driving said transport rollers; 
vertically shiftable support rollers supporting said 
propelling member, said support rollers each having a 
shaft extending from the ends thereof; means operating 
on said shaft for shifting said support rollers and said 
propelling member between driving and non-driving 
positions; and brake means on said conveyor operable 
against at least one of said transport rollers when said 
support rollers and said propelling member are shifted 
to a non-driving position; and brake means comprising: 

an elongated arm member having opposed ends; 
pivot mounting means between said opposed ends 
mounting said arm member on said conveyor; 

friction means on one of said ends of said arm, said 
friction means adapted to engage said one of said 
transport rollers; 

biasing means on the other of said ends of said arm, 
said biasing means urging said arm to pivot about 
said pivot mounting means for shifting said friction 
means into engagement with said one of said trans 
port rollers; and 

said shaft operatively engaging said arm member 
between said pivot mounting means and said other 
end to urge said arm to pivot about said pivot 
mounting means and shift said friction means out 
of engagement with said one of said transport rol 
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lets when said propelling member is shifted into‘ 
driving position. 
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