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Filed May 10, 1966, Ser. No. 548,926 
9 Claims. (Cl. 198-89) 

This invention relates generally to retractable wall ap 
paratus and to drive mechanisms therefor, and more par 
ticularly to such an apparatus which serves as a movable 
or collapsable side guard for a conveyor. 

Heretofore, such conveyors have been provided with 
movable side guards which have been moved as the point 
of feeding the conveyor was changed. Such side guards 
have not been satisfactory over long runs of conveyor 
because the mass of the side guards made their movement 
di?icult and slow. There is, therefore, a need for a new and 
improved retractable wall apparatus and driving mech 
anism therefor which can be used conveniently in con 
junction with a conveyor system. 

In general, it is an object of the present invention to 
provide a retractable wall apparatus and drive mechanism 
therefor which overcomes the above named disadvantages. 
Another object of the invention is to provide a wall ap 

paratus of the above character which is powered so that 
it closely and rapidly follows the change in position re 
quired when the point of feeding the conveyor system 
is shifted. 
Another object of the invention is to provide a wall ap 

paratus and drive mechanism therefor of the above char 
acter which forms a continuous guard on both sides of the 
conveyor system from the point of feeding the conveyor 
and which is variable in position according to the point of 
feeding the conveyor. 
Another object of the invention is to provide a wall 

apparatus of the above character which is simple and low 
cost in construction and which is able to withstand rapid 
and repeated accelerations. 

Additional objects and features of the invention will 
appear from the following description in which the pre 
ferred embodiment has been set forth in detail in con 
junction with the accompanying drawings. 

Referring to the drawings: 
FIGURE 1 is a top plan view of a conveyor system in 

cluding a retractable wall apparatus and drive mechanism 
therefor, incorporating the present invention. 
FIGURE 2 is a side elevational view of the system 

shown in FIGURE 1. 
FIGURE 3 is a cross-sectioned view taken along the 

line 3-3 of FIGURE 2. 
FIGURE 4 is an enlarged detail view of the connection 

between the wall apparatus and the collector trolley of the 
conveyor system. 
FIGURE 5 is an enlarged top plan view of the drive 

mechanism taken along the lines 5~5 of FIGURE 2. 
FIGURE 6 is a cross-sectional View taken along the 

lines 6—6 of FIGURE 1. 
FIGURE 7 is an enlarged detail view, partially in cross 

section, of the partition drive assembly shown in FIG 
URE 6. 
FIGURE 8 is a detail view of the connection between the 

tensioning cable and collector trolley shown in FIGURE 1. 
In general, the invention consists of a conveyor sys 

tem in which articles are fed to a conveyor belt at a plu 
rality of points therealong, as by a plurality of spaced 
conveyors. Spaced retractable wall means is disposed along 
each side of the conveyor belt for movement therealong. 
Each wall means is connected with suitable means for 
forming a continuous loop and both loops being driven 
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together positively in either direction by a single driving 

_ means. 

Referring particularly to the drawings, there is shown 
a main conveyor 10 extending in a generally horizontal 
direction and which includes a belt 11 which passes about 
rollers 12 rotatably mounted in a conveyor framework 14. 
A collector trolley 16 overlies the main conveyor 10 and 
is adapted to travel longitudinally thereof. The trolley 16 
has four wheels 18 which travel on rails 20 mounted on 
the framework 14 on opposite sides of the main conveyor 
belt 10. At spaced locations along the length of the main 
conveyor belt 10 and above the plane of the main conveyor 
belt are located a plurality of feeder conveyors 22 in 
cluding conveyor belts 24 which pass about rollers 26 
rotatably carried in the frameworks 28. Each conveyor 22 
is independently driven by suitable drive means (not 
shown). 
The collector trolley 16 is provided with a belt 30 sup 

ported on rollers 31 rotatably mounted on the trolley. 
Belt 30 is adapted to move through a right angle to there 
by change the direction of ?ow of packages from that of 
one of feeder conveyors 22 to conveyor 10. Thus, belt 
30 overlies conveyor belt 10 at one edge 32 and extends 
through a right angle to the next exit end of one of feeder 
conveyors 24 at its other edge 34. 
Along each side of lbelt 30 there are provided vertically 

extending curved walls 36 and 38 which are closely spaced 
to the belt 30 to prevent articles from falling olf the 
trolley, except by moving toward edge 32. An electric 
motor 40 is mounted on the collector trolley 16 and is 
connected through a suitable sprocket chain drive assembly 
41 to wheels 18 of the trolley for moving the trolley back 
and forth upon rails 20. 

Spaced parallel retractable walls or partitions 42 and 
43 are mounted in opposite sides of the main conveyor 
belt 10 to extend longitudinally thereof. One end of the 
outer end of walls 42 and 43 are connected to sidewalls 
36 and 38 of the trolley by bracket means, comprising 
right angle brackets 44, 45 connected by suitable fasteners 
46. The walls 42 and 43 are mounted for sliding motion 
on guide shoes 47 which travel in guide tracks 48 mounted 
on the frame work 14. Each of the walls or partitions 42, 
43 comprises a plurality of vertical members 49 formed 
and interconnected as shown in FIGURE 4, or they may 
may be formed as described in US. Patent No. 2,934,139. 
The other end of the wall or partition 42, 43 terminates 

in a coil box 50 located beyond the last of the feeder con 
veyors 22. Since each of the walls or partitions 42, 43 
and coil boxes 50 together with the associated structure 
are similar, except as to handedness, the following de 
scription will only cover one wall and associated ap 
paratus, the other wall being understood to be the mirror 
image of that described. ' 

As shown particularly in FIGURES 1, 2, and 6, the 
coil box 50 is a ‘substantially rectangular box having top 
plate 52, sidewalls 54 and bottom plate 56. A third 
plate 58 is mounted by suitable framework (not detailed) 
in spaced relation below the bottom plate 56. A vertical 
opening 59 is formed in the sidewall of the box adjacent 
the track 20 for permitting the retractable wall 42 to 
pass into the box. 
As it enters coil box 50, wall 42 travels over an idler 

barrel 62 mounted for rotation between top and bottom 
plates 52, 56. A coil barrel 64 is rotatably mounted with 
in the coil box on a shaft 65 rotatably mounted in bear 
ings 66 and 68. Wall 42 is ‘secured to barrel 64 and is 
adapted to be wrapped around the same, its lower ex 
tremities being supported by a flat circular disk 70 a?ixed 
to the bottom of the barrel 64. The shaft 65 upon which 
the barrel is mounted extends through the bearing 68 
and bottom plate 56 and carries therebelow a gear 71 
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keyed and pinned thereto. A shaft 72 is rotatably mounted 
in bearings 74 secured to the bottom plate 56 and the 
third plate 58 and carries a speed changing gear 76 and 
a sprocket 78, each keyed and pinned to shaft 72. 
Another shaft 80 is rotatably mounted in bearings 82 

carried by the bottom plate 56 and third plate 58 and 
has a conical scroll or spool 84 keyed and pinned thereto 
at its top and centered thereon by a bushing 86 at its 
bottom. A sprocket 88 is keyed and pinned to shaft 80. 
A chain 90 is trained about the sprocket 78 and 88 
and a tensioning sprocket 92 to rotatably connect the 
shaft 80 with shaft 72. Thus, rotation of shaft 65 causes 
rotation of the scroll 84 in the same sense of rotation 
and vice versa. 
The scroll 84 is shaped in the form of a truncated 

cone having a helico-conical groove 102 extending from 
the bottom to the top and facing outwardly thereabout 
for receiving a tensioning cable 103. The cable 103 is 
a?ixed to the bottom or large end of the scroll 84 and 
is entrained in groove 102. 7 

Cable 103 is reeved over pulleys 104 and has its other 
end 105 secured to adjustable tensioning means 106 
(FIGURES 1, 8) carried by trolley 16. Tensioning means 
106 include eye bolt 107 about which the cable is 
secured by a conventional cable clamp 110. The threaded 
end of the eye bolt passes through a bracket 112 secured 
to trolley 16 and is held in tension by a compression 
spring 114 abutting a bracket 112 at one end and a 

' washer 116 at the other end, washer 116 being held 
on the bolt by a nut 118. Thus, tension force is trans 
mitted fromgthe outer end of the partition 42 through 
bracket 49 to trolley 16, from the trolley to bracket 112 
and tensioning means 106 through cable 103 to the 
scroll 84, ‘gearing and barrel 64 to thereby form a con 
tinuous loop in tension. Thus, wall 42 is maintained under 
constant, ?xed tension. 

Operation and use of the side coiling partition may 
now be brie?y described as follows: Let it be assumed 
that walls 42 and trolley 16 are at rest, the cables 103 
and walls 42 being placed under the desired amount of 
tension by the tensioning means 106. Actuation of the 
trolley motor 40 in one sense causes the trolley 16 to pull 
the walls 42 away from the coil boxes 50. This motion 
is transmitted by the partitions 42 to the coiled portion 
and in turn through the gear means to the scroll 84 to 
cause the scroll 84 to pull in cables. Since the winding 
of the scroll 84 is from the large diameter end to the 
small diameter end, it‘ is obvious that less and less cable 
per revolution is pulled in as the partitions 42 are pulled 
out; and, this corresponds to the fact that less and less 
partition per revolution is rolled off of the coiled por 
tion of the partition as thediameter of the coiled por-, 
tion of the partitions decreases. 
, Actuation of the motor 40 in the opposite sense causes 
the trolley 16 to pull on the upperrun of cable 103 and 
to cause the cable to be pulled off scroll 84. In turn, 
the scroll 84 rotates and operates the gear means and 
coil barrel to take up wall 42. As the walls are coiled 
up, the diameter of the coiled portion of the wall in 
creases so that more and more cable per revolution is 
let out to maintain constant tension. Since the cable is 
let out from lower, larger diameter portions of the scroll, 
a larger amount per revolution is let out to thereby auto 
matically compensate for the larger amount of walls 42 
being coiled up per revolution. 
With the construction of the present invention, the 

tension can be maintained at a ?xed value despite the 
changing diameter of the coiling partition. This is pos 
sible because of the continuously changing diameter of 
the groove 102 formed in the scroll 84 which permits 
paying out of cable at a rate proportional to the rate of 
take up of partition. The scroll is dimensioned so that 
the groove has a diameter equal to l/ N of the maximum 
.minimum diameters of the coiled partition of the barrel 
at its top and bottom, respectively, N being the gear 
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4 
ratio between the barrel and the scroll. Since the cir 
cumference of the circle is linearly related to the diameter, 
it is easily seen that the change in diameter of the scroll 
is a linear property so that the groove on the scroll 
generally lies on the surface of a right circular cone. 
Preferably, the gear ratio is arranged so that the scroll 
rotates faster than the barrel whereby the scroll can be 
made considerably smaller and yet not be any less effec 
tive. 
The tension set up is maintained by the present con 

struction under all conditions, i.e., regardless of the di 
rection of motion of the trolley since all of the con 
nections are designed and constructed for completely re 
versible operation. 

It is apparent from the foregoing that we have pro 
vided a partition or wall apparatus and drive means 
therefor which has particular advantages over prior struc 
tures. The construction of this invention utilizes a drive 
mechanism in the form of a trolley or other means for 
pulling at the outer end of the walls. During coiling 
and uncoilng, the walls are maintained under constant 
tension by the action of the scroll and cable despite the 
changing diameter of the coiled portion of the partition 
and in either direction of motion of the walls. Although 
a trolley and motor have been shown as the driving 
mechanism for the walls, it is apparent that the walls and 
cable could be pulled by hand or other means. 
We claim: 
1. In a retractable wall apparatus, a conveyor extend 

ing in a generally horizontal direction and adapted to have 
articles supplied thereto at a plurality of points spaced 
along the conveyor, retractable wall means disposed along 
each side of the conveyor to form a side guard for the 
conveyor, said retractable wall means having inner and 
outer ends, means mounting the retractable wall means 
to permit movement thereof and to permit the conveyor to 
be loaded with articles at various positions, a trolley se 
cured to the outer ends of said retractable wall means and 
adapted for travel longitudinally of the conveyor, 
cable-like means having one end secured at the trolley 
and means forming a connection between the other end 
of the cable-like means to the inner ends of the wall 
means to thereby form a continuous loop, and means 
driving said retractable wall means from a single power 
source provided on the tractor so that said retractable 
wall means .is selectively driven positively in either direc 
tion along said conveyor. 

2. Apparatus as in claim 1 wherein said means form 
ing a connection between the cable-like means and the 
inner ends of the wall includes a ibarrel, means securing 
the inner end of the retractable wall means to the 

7 barrel, a cable receiving scroll, means rotatably mount 
ing the cable receiving scroll, means forming an opera 
tive connection between the barrel and said scroll, said 
scroll being formed to compensate for changes in diam 
eter of the retractable wall means as it is coiled onto and 
uncoiled from the barrel. 

3. In retractable wall apparatus, a framework having 
an opening therein, a barrel rotatably mounted in said 
framework, ?exible wall means having one end secured 
to said barrel and adapted to be coiled thereon through 
the opening in the framework, a cable receiving scroll 
rotatably mounted on said framework, means forming an 
operative connection between said barrel and said scroll 
whereby as said scroll is rotated said barrel is rotated, 
means including ?exible cable-like means connected be 
tween said scroll and the free end of said Wall means, 
said cable-like means being adapted to be coiled on said 
scroll and said scroll ‘being formed in the shape of a trun 
cated cone and having a helico-conical outwardly facing 
groove therein for receiving said cable-like means, and 
means for driving said wall means from a single power 
source for coiling said wall means on and uncoiling said 
wall means from said barrel as said scroll is rotated, the 
eifective diameter of the groove in the scroll automati 



3,334,725 
5 

cally changing to compensate for the changing diameter 
of the coiled portion of the wall means. 

4. Apparatus as in claim 3 wherein said scroll has a 
maximum diameter l/N times the maximum diameter of 
the wall means on the barrel, and a minimum diameter 
l/N times the minimum diameter of the barrel where 
l/N represents the ratio ‘of rotation between the scroll 
and the [barrel as established by the means forming an 
operative connection. 

5. Apparatus as in claim 3 wherein the connecting 
mean also includes a trolley, track means on which said 
trolley travels, means connecting the outer end of said 
wall means to said trolley, and means connecting said 
cable-like means to said trolley, and wherein said means 
for driving said wall means is mounted on said trolley 
to move said trolley and the wall means and cable-like 
means secured thereto. 

6. Apparatus as in claim 3 wherein said means form 
ing an operative connection includes a shaft extending 
axially of said barrel, and gearing means connecting said 
scroll to said shaft. 

7. Apparatus as in claim '3 in which the gearing con 
necting said scroll to said barrel has a gear ratio such 
that said scroll rotates faster than said barrel. 

‘8. In a retractable wall apparatus, a conveyor extend 
ing in a generally horizontal direction and adapted to 
have articles supplied thereto at a plurality of points 
spaced along one side of the conveyor, wall means dis 
posed along each side of the conveyor to form side 
guards for the conveyor, at least one of said wall means 
being retractable and having inner and outer ends, a 
framework having an opening therein, a 'barrel rotatably 
mounted in said framework, the outer end of said wall 
means ‘being secured to said barrel and adapted to be 
coiled thereon through the opening in the framework, a 
cable receiving scroll rot-atably mounted in said frame 
work, means forming an operative connection between 
said barrel and said scroll whereby as said scroll is ro 
tated said ‘barrel is rotated, cable-like means forming a 
flexible connection under tension between the scroll and 
the outer end of said wall means, said cable-like means 
being coiled on said scroll such that as the retractable 
wall is coiled onto or uncoiled from the banrel and the 
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diameter of the coiled portion of the wall changes, the 
changing diameter is automatically compensated for by 
a changing of position of the cable-like means on said 
scroll to thereby maintain the tension in said cable means 
at a substantially constant level, and means connected to 
the outer end of the retractable wall means for driving 
the same back and forth. 

9. In retractable wall apparatus, an elongate moving 
conveyor extending in a generally horizontal direction, 
a plurality of stations positioned at spaced locations 
alongside said conveyor of selectively delivering articles 
to the conveyor at any one of said locations, retractable 
wall means disposed along each side of the conveyor to 
form a side guard for preventing articles delivered to the 
conveyor from falling o? of the same, said retractable 
Wall means having inner and outer ends, the outer ends 
being displaced away from the inner ends in the direction 
of motion of said conveyor, said wall means including 
means forming a connection between the inner and outer 
ends thereof so that said wall means with the means form 
ing the connection make up a continuous loop, means 
mounting said retractable wall means for movement 
alongside the conveyor so that the inner ends are posi-, 
tionable at a_preselected station, and means for driving 
said wall means from a single power source so that the 
retractable wall means is driven positively in either direc— 
tion back and forth in the mounting means between a 
position of rest at any given station to a position of rest 
at another station, the inner ends of said wall means be 
ing constructed so that the moving conveyor can receive 
articles from the station at which the inner ends of said 
wall means is positioned. 
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