
CONVEYOR ROLLER ASSEMBLY This invention relates to conveyor apparatus for,
and methods of, controlling the movement of containers or other articles,
especially such apparatus and methods which permit movement of an article
in a selected direction and/or positioning of an article in a selected
orientation, and concerns in particular a helical roller assembly which may
be used in such apparatus. According to the present invention a helical
cluster roller assembly for a conveyor comprises: a plurality of barrel
shaped rollers, a roller carrier housing having a central axis of rotation
and having a pair of axially spaced sinuous rims projecting radially
outwardly from the central axis, the rims having a plurality of facing
parallel planar surfaces arranged at an angle of inclination relative to
the central axis, and means for journally mounting the plurality of barrel
shaped rollers to respective pairs of the plurality of facing parallel
planar surfaces on rotational axes perpendicular to the facing pairs of
planar surfaces. The above and other features of the present invention are
illustrated, by way of example, in the accompanying drawings wherein:
Figure 1 is a top plan view of a conveyor suitable for use with the present
invention; Figure 2 is a cross-sectional view taken on line 2-2 of Figure
1; Figure 3 is a view similar to Figure 1 incorporating electrical and
hydraulic schematics to illustrate the means for control thereof; Figure 4
is a top plan view incorporating electrical and hydraulic schematics
illustrating another conveyor suitable for use with the present invention;



-2- Figure 5 is a top plan view of a container supporting loader platform
of a third such suitable conveyor; Figure 6 is an end elevation of a
cluster in 5     accordance with the invention; Figure 6a is an elevational
view of the cluster of Figure 6;    Figure 7 is a perspective of the
cluster of Figure 6; Figure 8 is a top plan view of a container supporting
platform of a fourth conveyor incorporating clusters according to the
present invention; Figure 9 is a combined hydraulic and logic circuit for
the platform of Figure 8; Figure 10 is a truth table explaining the
operation of the circuit of Figure 9. 10                  Referring now to
Figure 1 and 2, there is shown a loader platform, indicated generally at
10, such as may be utilized on an aircraft loader similar to that shown in
U.S. Patent 3,666,127 issued May 30, 1972. The loader platform 10 includes
a frame 12 on which support 15       members 14, 16, 18 and 20 are
rotatably mounted in suit- able bearings. As illustrated in Figures 1 and
2, the support members 14, 16, 18 and 20 are tubular shafts with a
plurality of rollers 22 mounted thereon. Each roller 22 is preferably
barrel shaped and made of a non- 20       metallic material secured to a
metal bushing, such as those sold by Interroll Corp. The rollers 22 are
each freely rotatable on a shaft 24 extending through the 



bushing and attached to an appropriately shaped bracket 25       26 which
is secured to the support member 14, 16, 18 or 20 carrying the particular
roller. The rollers 22 are preferably arranged in clusters of four, as
indicated at 28, with each roller being angularly spaced 90 degrees from
the adjacent roller in the cluster. While the rol- 30       lers in each
cluster may be aligned along each member with the rollers in the other
cluster, it has been found that smoother movement of the container is
achieved by angularly offsetting each cluster from its adjacent cluster by
about 30 degrees. The rotational axis of each 35       roller is inclined
relative to the longitudinal or rotational axis of the support member on
which that roller is mounted. The rollers on support members 14 and 16
-4- are inclined in opposite directions, as are the rollers on support
members 18 and 20, but with the angles of inclination, as shown at A, being
equal. Preferably, this angle of inclination is 45 degrees. 5
Rotary hydraulic motors 30, 32, 34 and 36 are mounted on the frame 12 and
are connected to in- dependently drive the support members 14, 16, 18 and
20 respectively. Selective actuation of these motors and their direction of
rotation will cause a container 10       to be translated or moved left or
right, i.e., trans- verse to the longutidinal axes of the support members,
in any one of four diagonal directions, toward the top or bottom, i.e., in
a direction parallel to the longi- tudinal axes of the support members, or
to be rotated 15       or pivoted about a vertical axis in either
direction. Movement of the container 38 toward the right will result when
all of the motors 30, 32, 34 and 36 being 



rotated in a clockwise direction and toward the left when all of the motors
are driven in a counterclock- 20       wise direction.  The container 38
will be moved dia- gonally toward the upper right, as viewed in Figure 1,
when only the motors 30 and 34 are actuated to rotate the support members
14 and 18 in a clockwise direction, and toward the lower left when these
members 14 and 18 25       are rotated counterclockwise.  The container
will be moved diagonally toward the lower right when only the members 16
and 20 are rotated clockwise and diagonally toward the upper left when
rotated counterclockwise. By rotating the members 14 and 18 clockwise 30
and the members 16 and 20 counterclockwise, the con- tainer will move
toward the top of the platform, as viewed in Figure 1, longitudinally of
the members 14, 16, 18 and 20. Rotation of these members in the opposite
direction will cause the container to move toward the 35       bottom of
the platform.  Rotation of the container in a clockwise direction about a
vertical axis is achieved    by rotating the member 14 clockwise and the
member 16 clockwise while simultaneously rotating the member 18
counterclockwise and the member 20 clockwise. Rota- tion of the container
in a counterclockwise direction 5        about a vertical axis is achieved
by reversing the above direction of rotation of all of the support members.
The rotation of the container 38 about a vertical axis may be enhanced by
providing a centering pad 40 which is attached to the rod 42 of a hydraulic
ram, the 10       cylinder 44 of which is secured to the frame 12 and
positioned centrally thereof. During rotation mode of operation, the ram is
extended to bring the pad 40 into frictional contact with the bottom of the



container and the frictional forces created by movement 15       of the
container as it rotates tends to center the container on the platform. The
foregoing description of the directions of rotation necessary to achieve
the various modes of operation are a result of the particular orientation
or 20       angle of inclination of the rollers shown in Figure 1. It
should be noted that an individual shaft will impart a longitudinal
component as a result of the angular orientation of the rollers on that
shaft and all of the modes of operation described hereinabove can be 25
achieved as long as the rollers on the outer pairs of members are inclined
in opposite directions. Conveyors such as those described above which are
capable of directly controlled translation or rotation of articles carried
thereby are the subject of our co-pending application 30       No. 8607135,
Serial No. 2174966. Referring now to Figure 3, the motors 30, 32, 34 and 36
are each connected through a pair of hydraulic lines to valves 50, 52, 54
and 56 respectively.  These valves are conventional solenoid-operated, 3
position, 4 port valves.  Each valve blocks the hydraulic lines to 35
the associated motor in the center position so that the motors are
hydraulically locked.  This prevents the members 14, 16, 18 and 20 from
free wheeling and thus precludes a container from rolling off of an unlevel
platform under the influence    -6- of gravity. The valves are connected in
series with hydraulic fluid pressure provided by pump 58 to the supply port
of valve 50 through conduit 60, conduit 62 connecting the return port of
valve 50 to the supply 5       port of valve 52, conduit 64 connecting the
return port of valve 52 to the supply port of valve 54 and conduit 



66 connecting the return port of valve 54 to the supply port 56. A conduit
68 connects the return port of valve 56 to the reservoir 70. The series
connection 10      of the valves 50, 52, 54 and 56 insures that the
hydraulic motors will operate at the same rotational speed, which in turn
insures that the support members 14, 16, 18 and 20 will rotate at equal
speeds. The solenoids of valve 50 are connected to a controller 72 15
by electrical conductors 74 and 76.  The solenoids of valve 52 are
connected to the controller 72 by means of conductors 78 and 80, as are the
solenoids of valve 54 through conductors 82 and 84 and the solenoids of 56
through conductors 86 and 88. The controller 72, 20      which may be of
the type sold by Mitsubishi Electric Corporation as their Model MELSEC
(RIM) F-40M Programmable Controller, energizes the solenoids on those
valves necessary to achieve the proper rotational direction of those
members.required for the desired movement 25      of the container.  A
convenient input control device is a joy stick, indicated generally at 81
which is connected to the controller 72 through a plurality of conductors
83. The hydraulic cylinder 44 is connected to 30       a solenoid-operated
valve 84 through hydraulic conduits 86 and 88. The cylinder 44 is a
conventional double acting cylinder, but a single acting cylinder would
function as well if the force of gravity is sufficient to retract the rod
when the rod end side of the cylinder 35       is connected to reservoir.
The valve 84, as shown, is    -7- identical to the other valves, which is
convenient when arranging them  in a valve bank, but it is not 



necessary to hydraulically lock the cylinder 44 when the valve 84 is in the
center position. A pump 90 supplies hydraulic fluid under pressure to the
supply port of valve 84 through conduit 92, and a conduit 94 connects the
return port of valve 84 to reservoir 70. The solenoids of valve 84 are
connected to the control- ler 72 by means of electrical conductors 96 and
98. 10      This valve is shifted to extend the pad 40 into contact with
the bottom of the container when a rotate command is received from the
control input device 81. All other input commands result in the valve being
shifted to retract the pad 40. 15                 In the conveyor
arrangement of Figure 4, a pair of half- length members 100 and 102 are
rotatably mounted on the frame 12 between the left pair of members 114 and
116 and the right pair of members 118 and 120. The half-length or stub
members 100 and 102 are axially 20      aligned and have rollers 22
rotatably mounted thereon. These rollers 22 are identical to those
previously described except they have their axis of rotation oriented
perpendicular to the longitudinal or rotational axis of the stub members
100 or 102 on which they are 25      mounted.  Rotary hydraulic motors 104
and 106 are con- nected to drive the stub members 100 and 102 respectively.
The motor 104 is connected through a pair of hydraulic conduits to a valve
108 and the motor 106 is similarly connected to valve 110. The left pair of
members 114 and 116 are similar to the members 14 and 16 except that the
inclina- tion of the rollers 22 thereon is changed. The member 118 and 120
are identical to the members 18 and 20 with the inclination of the rollers
being the same. As will 35       be more fully explained hereinafter, this
arrangement of the roller inclinations provides, in one direction of  



-8- rotation of a container about a vertical axis, an inward component of
force by each of the outermost members which tends to center the container
on the platform 10. 5                  The valves 110, 50, 52, 108, 54 and
56 are identical and are connected in series;  the pump 58 supplying
hydraulic fluid under pressure to the supply port of the first valve in the
series and that fluid being returned to the reservoir 70 from the return
port 10       of the last valve in the series.  The actual order of these
valves in the series, as was the case with the arrangement shown in Figure
3, is not critical since the series connection will insure that all motors,
when activated, will operate at the same rotational speed, 15
regardless of the number of motors operating or the direction of their
rotation.. The conductors 74 and 76 to the solenoids of valve 50 are
connected into a logic circuit, indicated generally at 122, as are the
similar conductors for valves 52, 54 and 56. The 20       solenoid valve
108 is also provided with conductors 124 and 126 which connect into the
logic circuit 122. Similarly, conductors 128 and 130 connect the sole-
noids of the valve 110 into the circuit 122. The control input to the
circuit 122 is 25       represented as switches 132, 134, 136, 138, 140 and
142;  the symbols below each switch indicating the movement of a container
on the platform 10 resultant from closing that switch.  Closing switch 132
will permit the conductors 128, 74, 78, 124, 82 and 86 to 30       energize
the solenoid associated therewith and activate all six of the hydraulic
motors to rotate in a direction to move a container toward the right, i.e.,
trans- 



verse to the longitudinal axes of the members 114, 116, 100, 102, 118 and
120. The diodes contained 35       within the the logic circuit 122 permit
the above mentioned conductors, and only those conductors, to be    -9-
energized. Similarly, closing switch 138 will energize conductor 130, 76,
80, 126, 84 and 88 causing all six motors to rotate in the same direction
conveying a container to the left. Closing switch 134 will ener- 5
gize only conductors 128, 76, 78, 126, 84 and 86.  The stub members 100
will rotate so that its upper surface is moving to the left and stub member
102 opposite so that its upper surface is moving to the right. The members
114 and 116 will counter rotate so that their 10       upper surfaces are
moving away from each other causing that portion of the container
thereabove to be moved upward, as viewed in Figure 4. The member 118 and
120 will also counter rotate so that their upper surfaces are moving away
from each other. Because the 15       roller 22 on members 118 and 120 are
inclined in directions opposite to those on members 114 and 116
respectively, that portion of the container above members 118 and 120 will
be moved downward. The result of this coordinated rotation of all six
members will 20       cause the container to be pivoted or rotated about a
vertical axis in a clockwise direction. When switch 136 is closed, such
pivoting is achieved in a counter- clockwise direction, because only
conductors 130, 74, 80, 124, 82 and 88 are energized. The upper surface 25
of stub members 102 and 100 move to the left and right respectively.
Members 114 and 116 counter rotate toward each other as do members 118 and
120. The por- 



tion of the container above the left pair of members 114 and 116 move
downward and above the right pair of 30       members 118 and 120 moves
upward.  The net result is this rotational arrangement is counterclockwise
pivoting of the container. It is to be noted that a container which is
initially not centered is facilitated better by counterclockwise pivoting
than clockwise because 35       both of the outer members 114 and 120 are
rotating    -10- so that the upper surfaces are moving in an inward
direction during counterclockwise pivoting. Closing switch 140 will
energize only con- ductors 74, 80, 84 and 86.  The members 114 and 116 5
will counter rotate toward each other, while the members 118 and 120 will
counter rotate away from each other.  Both the left pair 114 and 116 and
the right pair 118 and 120 will therefore move a container in a downward
direction longitudinally of the members. 10      Both of the motors 104 and
106 remain hydraulically locked during this mode of operation.  Closing
switch 142 will energize only the conductors 76, 78, 82 and 88. The left
pair of members 114 and 116 will counter rotate away from each other while
the right pair 118 15      and 120 will counter rotate toward each other,
causing a container to be moved upward.  Again, the motors 104 and 106
remain hydraulically locked. Although not illustrated in Figure 4,
additional switches and diodes could be provided to 20      permit diagonal
movement of a container.  Energizing only conductors 74 and 86 will cause a
container to move diagonally to the lower right, while energizing only
conductors 76 and 88 will cause movement toward 



the upper left.  All valves other than 50 and 56 remain 25      centered
and the motor associated with them hydraulically locked. Energizing only
conductors 78 and 82 will cause a container to be moved diagonally to the
upper right, while energizing only conductors 80 and 84 will cause a
container to be moved to the lower left. It 3C      is to be noted that
only members having the same angular inclination are rotated during
diagonal mode of operation, all other motors being locked. The third
version of the platform 150 (Fig. 5) which may include roller clusters of
the present invention comprisess a frame 35    152 including side walls
154,155, and a central wall 156 all of which are secured to end walls
157,156 and    91 extend longitudinally of the platform.    A plurality of
shafts 160, 162, 164, 166, 168, 170 are journaled between the side wall 154
and the central wall 156.   Similarly, shafts 172, 174, 176, 178, 180 and
182 are journaled between the side wall 155 and the central wall 156. A
plurality of roller clusters 184 (Figs. 5-7), each having six helical
barrel shaped rollers 186 are mounted on each shaft.    Each helical roller
cluster 184 is shown to comprise a cluster casting 188 having a central
axis of rotation (as indicated in Figure 7) and a pair of spaced sinuous
rims projecting outwardly from the central axis, with co-operating pairs of
parallel planar surfaces formed in the rims.   Each planar surface has a
projecting pin 190 upon which rotates one end of a barrel-shaped roller 186
supported between the pins of each co-operating planar surface pair.   The
planar surfaces are arranged at an angle of about 450 relative to the
central axis and the roller axes are all at the same radial distance from
the central 



axis. The clusters 184 include right hand clusters and left hand clusters.
The left hand clusters are mounted on shafts 166, 168, 170, 172, 174, 176;
and the clusters on shafts 160, 162, 164, 178, 189, and 182 are right hand
clusters.   As shown in Figure 5, four clusters 184 are mounted on each
shaft, with certain of the clusters being illustrated only by an uppermost
one of the rollers 186 in position to engage and support the flat bottom
surface of a container, pallet, flat bottomed article or the like. The
clusters 184 on shafts 160, 162, 164 all have the axes of their uppermost
rollers 186 angled at approximately 450 angle to the right relative to the
central wall 156 and lie in a container supporting zone A.    -12- The axes
of the uppermost rollers 186 of the clusters 184 are secured to the shafts
178, 180, 182 in zone D are parallel to those in zone A.   Similarly, the
axes of the upper rollers 186 of the clusters keyed to shafts 166, 5
168, 170 in a zone B;  and the axes of the upper rollers 186 keyed to
shafts 172, 174 and 176 in a zone C are parallel to each other and normal
to the axes of the upper rollers 186 in zones A and D.   Thus the clusters
184 in zones A and D are right hand clusters, 10     while the clusters in
zones B and C are left hand clusters. As illustrated in Figure 5, a first
hydraulic motor Ml in zone A is secured to the platform frame 152 and is
connected to shaft 160 by a first chain drive 190. A second chain drive 192
connects shaft 160 to 15      shaft 162, while a third chain drive 194
connects 20 25 



30 35    -1 3- shafts 162 and 164 together. Thus, all shafts and rollers
186 of zone A will be rotated in the same direction and at the same speed
by motor Ml when driven in either direction by control means to be
described 5       hereinafter.  Furthermore, when the motor Ml is driven in
a clockwise direction (when observing the shafts 160,162,164 from the lower
end of Figure 5) all of the rollers 186 in zone A rotate clockwise at the
same speed; and when driving the motor Ml in a counterclockwise 10
direction all of the rollers in zone A are driven in a counterclockwise
direction. Similarly, an independently controlled reversible hydraulic
motor M2 drives shafts 166,168, 170 of zone B through chain drives
196,198,200, in the 15       same direction and at the same speed either in
a counter- clockwise or clockwise direction. A hydraulic motor M3 drives
the shafts 172,174,176 and rollers 186 in zone C at the same speed and in
the selected direction by chain drives 202,204,206 depending upon the
direction 20       of rotation of the motors M3;  and a hydraulic motor M4
drives shafts 178,180,182 and their rollers 186 of zone D through chain
drives 208,210,212, in the selected direction and at the same speed. As
will be described hereinafter, all of the 25       motors, when driven,
will drive the rollers in their zones in the selected direction and at the
same speed as the rollers in one or more of the other zones. Prior to
describing the several directions in which a container (or other flat
bottomed articles) 



30       may be propelled while supported on the rollers 186, it is
believed that it would be helpful in understanding the invention to briefly
describe the driving forces exerted by the freely rotatable rollers 186 on
the bottom of the containers. 35                 Having reference to Figure
5, if the motor Ml drives all clusters 184 and thus the rollers in zone A
-14- in a clockwise direction, the trailing end (i.e., the lower left end
in Figure 5) of each roller 186 that is in contact with the container, will
be moved up- wardly into driving contact with the container while 5
the forward ends (i.e., the right ends of the rollers in zone A) will be
moved downwardly away from the container. Thus, the driving forces of the
rollers in zone A will be parallel with the axes of the freely rotatably
rollers and will be directed upwardly to 10     the right as viewed in
Figure 5.  If the clusters 184 of rollers 186 in zone A are driven in a
counter- clockwise direction the driving force against the container would
be downwardly and to the left as viewed in Figure 5. 15                The
several directions in which a container supported on the platform 150 (Fig.
5) can be driven will now be described. When it is desired to drive the
container to the right (Fig. 5) all shafts in zones A,B,C and 20     D are
driven in a clockwise direction (viewed from the bottom of Figure 5) thus
moving the container to the right. If the container is to be driven to the
left, all shafts in zones A,B,C and D are driven in a 



25     counterclockwise direction. If the container is to be driven
diagonally, upwardly and to the right at a 450 angle, all of the shafts and
their rollers in zones A and D will be driven in a clockwise direction,
while the rollers in 30     zones B and C will be held stationary.  It will
be appreciated that the freely rotatable rollers 186 in zones B and C will
provide support but no driving force to the container and will freely roll
permitting the container to be driven upwardly and to the right (Fig. 5).
35    95 If the container is to be driven diagonally downwardly and to the
left, the shafts.and their rollers in zones A and D will be driven in a
counterclockwise direction and the shafts in zones B and C will be heid 5
stationary allowing the supporting rollers in zone B and C to freely roll.
If the container is to be driven diagonally upwardly to the left, the
shafts in zones B and C are driven in a clockwise direction and the shafts
in zones A and D are held from rotation. When the container is to be driven
diagonally downwardly and to the right, the shafts in zones B and C are
driven in a clockwise direction and the shafts in zones A and D are held
stationary. 15                When the container is to be driven in a
clockwise direction about a vertical axis, the shafts in zones A and B are
driven in a clockwise direction, and the shafts in zones C and D are driven
in a counter- clockwise direction. 20                 When the container is
to be driven in a 



counterclockwise direction about a vertical axis, the shafts in zones A and
B are driven in a counterclockwise direction and the shafts in zones C and
D are driven in a clockwise direction. 25                 When the
container is to be driven upwardly (Fig. 5), the shafts in zones A and D
are driven clock- wise, and the shafts in zones B and C are driven
counterclockwise. When the container is to be driven downwardly (Fic. 5)
the shafts in zones A and D are driven counter- clockwise, and the shafts
in zones B and C are driven clockwise. A fourth version of a conveyor is
illustrated in Figure B and is the same as the third version.  except that
the platform is lengthened to    -16- include two additional zones E and F.
Accordingly, components of the fourth version, which are identical to those
of the third version will not be described in detail, and components of the
fourth version  that are equivalent to those in the third version  will be
assigned the same numerals followed by the letter "a". A platform 150a
(Fig. 8) includes zones Aa, Ba, Ca, Da, with two new zones E and F added
thereto 10     thereby lengthening the platform to handle longer con-
tainers, or longer flat bottomed articles. Zone E is provided with three
shafts 220,222 and 224 journaled to the platform frame 152a.  Each shaft
has four clusters 184a keyed thereon with six 15     rollers 186a journaled
in each cluster 184a.  The shafts 220,222,224 are driven by a hydraulic
motor M5 and chain 



drives 226,228,230 and are right hand clusters. Similarly, zone F has three
shafts 232,234, 236 journaled to the platform frame 152a with four 20
clusters 184a keyed thereto that are similar to the clusters on shafts
220,222 and 224 except that the clusters on shafts 232,234 and 236 are left
hand clusters as compared to those on shafts 220,222 and 224 which are
right hand clusters.  A motor M6 and chain drives 238,240, 25     244
connect the motor M6 to the shafts 232,234,236. Containers supported on the
roller 186a of the longer platform 150a of the fourth conveyor version
will   primarily be moved longitudinally or transversely of the platform
150.  Accordincly, 3C     only these functions will be described.  It will
be understood that the platform may be much longer if desired so that many
additional zones may be added thereto for moving a series of containers (or
other types of articles) longitudinally of the platform and 35
'transfer them off the platform to their right or left at a plurality of
different longitudinally spaced stations.    -1 7- If the container is to
be driven to the right (Fig. 8) all shafts in zones Aa, Ba. Ca, Da, E and F
are driven in a clockwise direction as viewed from the bottom of Figure 8.
5                  If the container is to be driven to the left, all shafts
in all of the zones are driven in a counter- clockwise direction. If the
container is to be driven transversely of the platform 150a in an upward
diretion (Fig. 8), 10      all of the shafts in zones Aa, Da and.  will be
driven 



in a clockwise direction; and all shafts in zones Ba, Ca and F will be
driven in a counterclockwise direction. If the container is to be driven
transversely downward (Fig. 8) all of the shafts in zones Aa,Da and 15
E will be driven counterclockwise;  while the shafts in zones Ba, Ca and F
will be driven in a clockwise direction. The hydraulic portion of the
control circuit of Figure 9 for driving the motors M1,M2,M3 and M4 of 20
the third -conveyor version illustra ted  in Figure 5 is as follows: A
hydraulic pump P draws fluid from tank T and directs the fluid through
conduit 250 which makes the high pressure fluid available to four solenoid
25      operated valves Vl,V2,V3 and V4.  When the cores of the valves
Vl-V4 are in their illustrated central positions, the motors M1-M4 are
hydraulically locked from movement. When one or more of the valves Vl-V4
are shifted by the electrical portion of the circuit of Figure 9 to their
parallel passage position, the associated motors will be driven in a
clockwise dir- ection at the same speeds. When one or more of the valves
V1-V4 are shifted to their cross passage posi- tions, the associated motors
will be driven in a counter- 3 5     . clockwise direction.    A circuit
for driving the motors M1-M4 in the proper directions, to move the
containers directly across the loader platform or to move the container
diagonally across the platform or to rotate the 5        containers about a
vertical axis, is shown in Figure 9. Any one of a plurality of of switches
A-F can be closed to actuate two or more of the motors M1-M4. 



The motors which are actuated and the direction of their rotation can be
ascertained from Figure 10. The 10       "input" portion of Figure 10
includes a plurality of rows of "l's" and "O's" with a "1" indicating a
closed switch.  In the same row under the "output" portion of Figure 10 are
listed the direction of rotation of two or more motors with a "1"
indicating that the motor is 15       actuated and the column indicating a
clockwise (C) or counterclockwise (CCW) rotation of the actuated motor. For
example, when switch D (Figs. 9, 10) is closed motor M1 rotates clockwise,
motor M2 counterclockwise, motor M3 clockwise and motor M4
counterclockwise.  This can 20       also be seen by following signals from
switch D (Fig. 9) through a plurality of OR gates 01-04.  Exclusive OR
gates El-ES, NAND-gates N1-N4, AND-gates Al-AS, Darlington amplifiers DI-DS
and solenoids Sl-SS. The solenoids Sl-S8 operate a plurality of valves
V1-V4 25       to connect the hydraulic motors M1-M4 to a hydraulic pump P.
The switches may be separate switches or they may be mounted in a "Joy
Stick" control. A combined hydraulic and logic circuit for the fourth
conveyor version  would be the 30      same as that illustrated in Figure 9
except that two more solenoid valves and two more portions of the logic
circuit would be added to Figure 9.    99 -1 9- The present invention has
been described herein 5       as it is utilized in the platform of an
air-craft loader, but it is contemplated that it would also have
application to a line conveyor in which articles are reoriented during
conveying or to a transfer table in 



which articles are distributed to a plurality of 10      conveyors. 15 20
25 30 35    -20- CLAIMS 1.   A helical roller assembly for a container
translating and orienting apparatus comprising: a plurality of barrel
shaped rollers, a roller carrier housing having a central axis of rotation
and having a pair of axially spaced sinuous rims projecting radially
outwardly from the central axis, the rims having a plurality of facing
parallel planar surfaces arranged at an angle of inclination relative to
the central axis, and means for journally mounting the plurality of barrel
shaped rollers to respective pairs of the plurality of facing parallel
planar surfaces on rotational axes perpendicular to the facing pairs of
planar surfaces. 2.   A helical roller assembly according to claim 1,
wherein the planar surfaces are arranged at an angle of substantially 450
with respect to the central axis. 3.   A helical roller assembly according
to any preceding claim wherein the rotational axes of the barrel shaped
rollers are all at the same radial distance from the central axis. 4.   A
helical roller assembly according to any preceding claim wherein the barrel
shaped rollers are journally mounted to respective pairs of the facing
planar surfaces by 



pins secured in axially aligned apertures in the planar surfaces defining
the rotational axes of the barrel shaped rollers. 5.   A helical roller
assembly as claimed in any preceding claim wherein the roller carrier
housing is a unitary casting.    101 -21- 6.   A helical roller assembly
according to any preceding claim wherein at least six barrel shaped rollers
are journally mounted to six respective pairs of the facing planar
surfaces. 7.   A helical roller assembly according to claim 1 or claim 2,
wherein there are right hand and left hand said roller carrier housings for
forming right hand and left hand I helical roller clusters. 8.   A helical
roller assembly as claimed in claim 1 and substantially as herein described
with reference to or as shown by Figures 5, 6, 6A and 7 of the drawings.


