€ONVEYOR. Thi s- i nvention relates to conveyor apparatus for, ang /nZt‘-ﬁogsao '
controlling the novenent of containers or otper articles, and nore
particularly relates to such apparatus and net hods which pernmt novene
& container in a selected direction and/o LiLoning of a container ivx-4
sef%ﬁted orientation. According to the.prégggggéhvention a conveyor for the
directly controlled translation or rotation of a container or other article
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being orientated so tha e rotational axeS“of the rollers are inclined in
opposite directdyes; of the rollers inclined to the rotational axis of the

support member; the rollers on at least outer pairs of

adjacent support members being orientated so that the
rotational axes of the rollers are inclined in opposite
directions; motors to independently rotate the support
members; and, control means for selective actuation of the

" motors to cause an article supported on the conveyor to be
moved in a direction transverse to or axially of or
diagonally to the support members, or to be rotated about an
axis normal to the axes of the support members;

N - The invention also provides a method of controlling the
movement of a container or other article comprising
rotatably mounting support members on a frame with their
axes of rdtation arranged substantially parallel to each
other; freely mounting rollers on each support member with
their rotational axes inclined to the rotational axes of
their respective support members, different support members
having their respective rollers inclined at one or other of
two angles, the rollers on at least outer pairs of adjacent
support members being orientated so that the rotational axes
of the rollers are inclined in opposite directions:;



2 rotating all the support nenbers in one direction to propel the article
nsv'erse to the support nenbers; rotaing in one direction all those
L)
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i nvention; Figure 6a 1s an elevational view of the cluster of Figure 6;
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' The above and other features of the present invention
are illustrated, by way of example, in the accompanying CJ

draw1ngs wherein:-

Figure 1 is a top plan view of one embodiment of the
present 1nventlon.

Flgure 2 is a cross-sectional view taken on line 2-2 of
Figure 1; o

‘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.incdrporating electrical
and hydraulic schematics illustrating another embodiment of
the present invention;

Figure 5 is a top plan view of a container supporting v
loader platform of a third embodiment of the invention:

'Figure_s is an end elevation of one of the clusters
used in the third embodiment of the invention;

Figure 6a is an elevational view of the cluster of

Figure 6; ' |



Figure 7:is aperspective of the cluster of Figure 6. Figure 8 is a top
pl an view of a container supporting platformof a fourth enbodi nent of the
unvéntion. Figure 9 is a conbined hydraulic and logic circuit for the

pl atf,orm of Figure 8 Figure 10 is a truth 3able explaining the opera(i%é
of the circuit of Figure 9. Referring nowto Figure 1 and 2, there is wn
a | oader platform indicated generally at 10, such as may be utilized on an
aircraft |oader siniHfigune % H&t & rpayspediitemnto3 986 dlistess uell MMxyudd, 6.
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14,- 16, 18 and 20 are Totatably nmounted | n Suitable bearings,
i | lustrated i nPAafHAER PRy EPurthe anhahimente ffertthe Anventidnand 20 are

tubul ar shafts withrgune & iiy ofcombiregd Byarauniedahheneric RaGhedid | g6
22 is preferabl ba&g? shagﬁgagnd made of a non-netallic material secured
o PLATATAS 4,

to a netal bushi §@qﬁﬂ_ by Interroll Corp. The rollers 22
are each freely rot atighire dr0 aishaftr2thekabbdi egplainipgy the mpEratgoands

attached to an rc%.@:rdd}té@lgf %Bﬁﬁﬁ% tg.acket 26 which is secured to the

support nenber . carrying the particular rol|er. The rollers
22 are preferably aRefiedadnoh nowdefiawre durand? i idiexre ddés 8hag) anit h

each roller beijhdi0 P13t 8oreb 269 i¥a D REe A4 10 tdte Bl St 49144y B
the cluster. Wiile the rollers in each cl uster be aligned al ong €ach

ITRY. ;
menber with tWelAfAedan @R alferaftdoaday §iailan tdhafedh fhud t hat
- snoot her novenPaterit the6E0Ni27 iasuesl Yy S0ed 197 Anguthes | oaddrs eplatfp@mch

ofsach roller 1Ps THSAIAR, & SEAFR, &2 PH i, SRR melbt A o 3 <
of "t he support anghi2ér agie wetataliy moyinted iin muhahle Bearigigsy s An
support member §144,334tkd in Figures 1 and 2, the support members 14, 1s,
- 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-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
26 which is secured to the support member 14, 16, 18 or 20
carrying the particular roller. The rollers 22 are '
pfeferably 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 rollers 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 roller is inclined relativé to the longitudinal
or rotational axis of the support member on which that
roller is mounted. The rollers on support members 14 and 16



re inclined in opposite directions, as are the rollers on support
efs 18 and 20, but with the angles of ‘inclination, as shown at A, being
|/ Preferably, this angle of inclination is 45 degrees 5 .
0 ary hydraulic notors 30, 32, 34 and 36 are nounted on the frane 12 an&f
are connected to in- dependently drive the support nmenbers 14, 16, 18 and
20 respectively. Selective actuation of thase nDtors and_their direction of
rotation wll cause a cont i ner slated orﬁggved left or

right, i.e., tPESIRRNNE ol?h%pSBﬁé&ﬁ &’i‘ 2088 rar e, 58 menber s,
in any one of &wied:sagmnaéuwoettmembertso\de& chmhem ppbat wdthothe .e., in
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actuated to rota port ne ers and 1 In a c W' sé dlrectlon
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right mhen only the menbers 16_.and 20 are rotated c| ockw se and di agonal |y

t owar 40t he uppde ke ttmféﬁl?%?‘ateﬁ reyelel@ide @F Seloly ., r be e irngrans -
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contai ner to nmov rd the bottom of, t he Iat or Rot at’i on of
the container ia% 1nvflaxes o the support members, p Lo gL ‘rota é)
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 fight,'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 s

- 25 - are rotated counterclockwise. The container will be
moved diagonally toward the lower right when only the
members 16 and 20 are rotaﬁed_clockwise and diagonally
toward the upper left when rotated'counterclbckwise.

By rotating the members 14 and 18 clockwise

30 and the members 16 and 20 counterclockwise, the con-

' tainer"willlmove_towérd the top of the platform, as
viewed in'Figure'l,_1ongitudinaily 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



@ clockw se direction about a vertical axis is achieved -5- by rotating
t he nmenber. 14 cl ockwi se and the nenber 16 cl ockwi se while sinmultaneously
rqtating the nenber 18 countercl ockwi se and the nenber 20 cl ockwi se. Reta-
#ion of the container in a counterclockw se direction 5 about a
vert™ cal axis is achieved by reversing the above direction of rotation<e
all of the support nenbers. The rotation of=%#e contai ner 38 about a

attached 1o the ¥poraERBERE R il 00 ¢y GeRyeie inBrtnll MLy 55, |
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directions of rotalion necessary to achieve the varidus nmo operatton
are a result of dhrephioncofarctatdiomiobrabl of the su@@@n;<nemng$nat|on
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the outer pairs o ers are inclined 1 n opposl Irections. Re erring
now to Fgure 3,cyhinderodd of winci Jeﬁnoﬁ%ué?é tackheodrameed 2 mrdigh a
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Each val ve b|OCM@ftqgeﬁ§tlon, the ram i extenéed 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
W - 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.
Referring now to Figure 3, the motors 30, 32
34 and 36 are each connected through a pair of hy-
draulic lines to valves 50, 52, 54 and 56 respectively.
These valves are conventional soienoid-operated; 3
position, 4 port valves. Bach valve blocks the hy-
draulic lines to the associated motor in the center
position so that the motors are hydraulically locked.
_ This prevents the members 14, 16, 18 and 20 from
35 free wheeling and thus precludes a container from
rollihgnoff of an unlevel platform under the influence

W
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‘ uI ic lines to the associated notor in the center position so-that .the *
| ors are hydraulically | ocked. This prevents the nenbers 14, 16, 18 and
20 from 35 free wheeling and thus precludes a container fromrolling.
of f of an unlevel platformunder the inf6uence 6 of gravity. The valves *

are connected in series with hydraulic fluid pressure provided by punp 58
to the supply_ port of valve 50 through conduit 60Q,  conduiit 62 connecting

the return goftIAVIEYve Boet¥RETESS 5$I9°BBFFt8F 48| series WakBuit 64
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86 and 88. 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, which may be of the type sold by
Mitsubiéhi Electric Corporation as their Model MELSEC (RTM)
F-40M Programmable'Controller, energizes the solenoids on
those valves necessary to achieve the proper rotational

| dlrectlon of those members requlred for the desired movement
of ‘the container. a convenlent input control device is a
joy stick, indidated generally at 81 which is connected to
the controller 72 through a plurality of conductors 83.

The hydraulic cylinder 44 is connected'to'a solenoid-
 operated valve 84 through hydraulic conduits 86 and 88.
The cylinder 44 is'a cbnventional 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 -
is connected to reservoir. The valve 84, as shown, is



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
Lylinder is connected to reservoir. The valve 84, as shown, is
i dentical to the other valves, which is convenient when arrangi ng the a
val ve bank, but it is not necessary to hydrdh+ical|y lock the cylinder™24

when the val ve 8had Sl Bai NeoC Mo MY ty ¢ poﬁwﬁf % gxepagp&l i es

hydraulic fluid under pressure to the supp rough
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the left pair of nenbe s_11 %b -the ri a|r of nepbers 118 and

ht
120. The hal f-| e"FTb"ths% Sapifis, VEoB4, Are EPInes td otpythe control-
al igned and haveleo!72rby2fleantabiblelattricl daidustoddese éﬁh'QB& 22 are

identicalgto th or sl except hav eir _axis
rotation oriente per‘g%?‘ngl cﬁ%ag ?"ﬁ%eqﬁ %%ﬁ# @e cﬁ_a‘;o{Qt tBhQ ‘:8? §c(5'f
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to retract the pad 40,

15 In the embodiment 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
o 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,
30 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



are simlar to the nenbers 14 and 16 except that the inclina- tion of
rollers 22 thereon is changed. The nember 118 and 120 are identical .10 «
the menbers 18 and 20 with the inclination of the rollers being the sameM
As will 35 be nore fully explained hereinafter, this arrangenent of
the roller inclinations provides, in one gélection'of -8- rotation of a
contai ner about a vertical axis, an inward conponent of force by each of
t he: out er nost netbeienwbifch D@mﬁaﬁuexx#heutthevecnnahﬂeBXdﬁ.thexpIatform
10. 5 Y 0 ed & identica
and are connec%edalrﬁ ggiﬁ?@n\éﬂth?%pl]f%&%é ?’ngf yﬁr a%ﬁ cq?ﬁjl d under
~ pressure to tHwembppsywhdch dendf %9 r%@ﬂtﬁFvé Pnconsadpereomthe hat fluid
bei ng returneq?%gtfggmrggerv0|r 70 fromthe return port 10 of the
| ast valve in e series The actual . order- of t hese valves in the series,
as wes the case with t heTher Xiadatashtlkhowd0 nSRirgaP8,354i andbiS&raxe cal

since the seriggene?Bat! bdd Wrld dm&é&ainakérﬁeﬁorSfth‘éh%nﬁftﬂslat ed,
will operate at the sanme_raqtational_speed, 15 regardl éss of the

nunber of not oPYPBHELRS Rydsaulic oﬂ‘&@ 'endsr PEEBSULS: 40 dhe surPly

conductors 74 g8gt78ft @hkehe iTHteRAi Xife Of n VEhECsaPidke an@N ek IuE® a
logic circuit,_ indicated % eraII at 122, as 58 the simlar conductors

for valves 52,b&ingngesyr e resepyeisi 40 frem iT& I BR%YI ded
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Simlarly, cong ctors 0 connect the sol e-, noids of .the %&;ve 110..

into the circufFte§save H@ € iSplteto Be¥ apr the; cass wd "/

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,

*
-éonnected to valve 110. 30 The left pair of menbers 114 and

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
ldgic 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 connéct 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 indicatihg_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 log1c circuit 122 permit the above
. mentioned conductors, and only those conductors, to be



25 .represented as switches 132, 134, 136, 138, 140 and 142; the
synbol s bel ow each switch indicating the novenent of a container on the
pl.-atform 10 resultant fromclosing that switch. Cosing switch 132 wl

perm t the conductors 128, 74, 78, 124, 82 and 86 to 30 energize;ﬁﬁ
sol 8hoi d associ ated therewith and activate gl six of the hydraul i c nmo
torotate in a direction to nove a containéf toward the right, i.e., trans-

verse 'tﬁ tge Llon&in@t@'lrﬁ%.axesminbmyUeanosinlgl‘szm 139, wiD?, enéBgied
120. The di odes cont ai ned 35. | t he J c_circuit 2 rm-t
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conveying a cont SoReAIFY & | RE LERES! D6 18N, iy P E 1 ket
gi ze onby conducgums:5H1y7ﬁbndﬁct62§ 128,276,808, 6 stdd amdb86s 1ThHe
wll rotate so t f [ N t t
102 opposite so ?%Hb E‘fe"l[%)%{;éea Héu‘?ﬁ%eﬁ’g@r%v%ﬁgqthﬁte i@é ﬁ&%ﬂ?ﬁgggg
114 and 116 wi || isoumivimg ctat theolelfist andeisitub) member um)%rosposuessare
MOVi Ng away from%ﬁ%%ﬁ;%é“ﬁ ﬁéysgﬂgfgﬁétigo 'hgP gﬁ*ﬁh} @er The
ure e 1 and

t her eabove to be Tove viewed I n er
120 will also comt:errsntlalé codtlh&ﬁ whailr qmmersmdm methot;i theivay

f th
[ Lglml ﬁggbi (r)1 dle;eéﬁ ons oppos %é Sgg ers ’%‘éﬁd&ﬁ%@ngaaggnare

respectivel y, thahatomoriion Oﬁetbgncahmmo@erm\se 14 )aqquzedw N
be moved downwar dp iy | el b1 helNin FGUHeNA.C0 FHY dididle 198! afl

merbers will 20 Uause 1he containe be pi'vot rotate about
120 will also counter rotate so that their upper

surfaces are moving away from each other. Because the
15 rollers22 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




a_vertical axis in a clockw se direction. Wen switch 136 is closed,” such

oting is achieved in a counter- clockw se direction, because only

ductors 130, 74, 80, 124, 82 and 88 are energi zed. The upper surface 25 .

stub nmenbers 102 and 100 nove to the left and right respectively. 1o
Menbers 114 and 116 counter rotate toward each other as do nenbers 118 and .
120. The por- tion of the container abavgd he left pair of nenbers 114 and
116 nove downward and above the ri t air . of 30 - nmenhers 118 and 120
noves upwar d.Sahthakt thesyppers AT BPVLIPG 2k FeABnL ARRT
count er cl ockvd See@tyohi aGrtht &emﬁmkwiﬁel pivethagnoted that a
cont ai ner which is |n|th not c%%afggﬂ% |I|tated bet.t er QY
count er cl ockwi se pi vot i 3 28 &WEC éﬁh eggrg;ze Yh 1%t he outer

- menbers 114 adhgctidPsale,r 803t Bdg and -86); smhehmémbbesumparanﬂfkmes are
nmoving in an _inppard direction ur|n count ercl Wi _se ti,n Cl osin
switch 140 wiYf} nﬁ?@f‘% oﬁP?ag ‘%ﬁﬁ% %a 8§ e-r_84w§ﬁ €& ®rhe menbgrs
114 and 116 SmemberswllB andni@o nnt]a]t ecounker rathtet Iamay Viiridme &dnxzh
menbers 118 an 1 0 w c [ a C the left
pair 114 and 9 dWPﬁghr?’g tﬁ'ﬁaflrt?tﬁﬁ% ajr{:gxlééarrﬁ? ? erg:s1 ﬁ%ﬂ\}e a
contalner|r1paﬂnmmmﬂrdndldaOtmadl(ﬁhﬁretbnalm9vefathenMQﬂmﬁn;1m0

Ot e R 8banhE$a2 R cbUG LS dhg W Eidiha s 'éSf' heCheiyd Y, this node

of operati on. 05|n 1ze 0 t he conductors 76, 78,
82 ard 88. Theothf ofp&hs Toteshd04 jand Glxemap-nl hyduandd qadi it e avay

from each oth e ﬂgh'ﬁukﬁﬁgr%ﬂﬁkl%adéjéﬁ eratloggd é&@‘ydd %ﬁ}{ﬁﬁ”

rotate towar ot her causli ng a contalner to m)ve ) . Agal n,
“the notors 1oh4anu11®6enemmehmlam'¢%|<|=9n¢%keas 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 contalner to be moved upward. Agaln, 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 conductbrs 74 and 86 will cause a contalner 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 themlhyd:aulically
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 t6 be moved to the lower left. It
30 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 embodiment of the platform 150
_ . (Fig. 5) of the present invention comprises a frame
35 152 including side walls 154,155, and a central wall
156 all of which are secured to end walls 157,158 and



Al t hough-not illustrated in Figure 4, additional swtches and di odes could.
be provided to 20 permt diagonal. novenent of a container. Energizing
only conductors 74 and 86 will cause a container to nove diagonall ]

Tomey right, while energizing only conductors 76 and 88 w || caus=(g§Ve ent
toward the upper left. Al valves other than 50 and 56 remain 25

centered and the notor associated with them hydraulically | ocked.
Energi zing only conductors 78 and 82 will ‘cause a container to be noved
diagonally to the upper right, while energizing only conductors 80 and 84

Wi It I dc?Este a forétﬁé?ﬁif ﬁd}lcjoiecm\t&dmp dﬁecri@waﬂ_ﬂ;ltm. |E_ﬁoplurali§yt@fdbe
not e at only er Vi e sa ngul ar inatjon are rotate
during di agonal %ﬁ%ﬁer% '09‘,643’1 {Ee%qahg]réﬁbtfoﬁ HE PR The third
enbodi nent of t leetples drlre 16l Majll S)5dfandiechpy esemtrahweal 1 oX5&€oNpri ses

a frame 35 : I nel udi | | 1 54,155, d en |1 156
all of which ar g]igfgicluér}gl&y't oé}ganf?s\?va s 1 %1’115118-}6211&%' e%één%ﬁé ?n%ﬁ%’a? nal |y
of the platformjournglad detweert tHmfaigd166G11U655 61d 065, caB8rall 7da kbl e
journal ed betwegnsd he side wall 154 and the central wall 156. Sinmlarly,

shafts 172, 174,176, 178, 180 and 182 are journal ed between the side wall
155 and the central aiRluselity Rfuregliksr Flyshers B4istBigs 1841 Fi gs.

5-7), each havi rgacti md\ﬁiﬂ%%iﬁa{éﬂc@m&éﬂéﬁﬁe&&%m&é ot 8¢ adbtey

mount ed on each shaft. Such clusters are the-gubject of our co-pending
appl i cation No. Y BRYPERE i ¥h) ereh) 8Ratfuster 184 is shown to
conprise a cluster casting Idfchaiugterseentd sthaxdsb et abfitdwmn (as

gg cated in Fique, Dol S dadlod AR5 8810635,
' 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 jangle of about 45°
relative to the plane containing 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. - | | '
Thé clusters 184 on shafts 160, 162, 164 all have



gnuous rins projecting outwardly fromthe central axis, with

odpperating pairs of parallel planar surfaces formed in the rins. -

pl anar surface has a projecting pin 190 upon which rotates one end of

parr el -shaped rol |l er 186 supported between the pins of each co-operati g

- planar surface pair. The planar surfaces are arranged at an angle of
about 450 relative to the plane containipag the central axis and the roller

- axes are all at-the same radial distance fromthe central axis. The
clusters 184 include right hand clusters and |left hand clusters. The | eft
hand cl usters*qarexé*auafedhemrsh&btﬁmb@& rbﬁ&,erk7Q861E2;glJe?i4,atl76; and the
clusters on shafts. 169 1 g c g4 117%_ %%9 i% 1821§re ri and
clusters. 7BP Eﬁﬁﬁﬂa RLE ar gg FolP Hfsfdvdtdrlatd Dn each
shaft, with centaah walﬂhésél asdeddebdimng |ddr11:st1matrec‘5uppqrﬁ3mgan upper nost .
one of the r rg 186 t ?ggg% at bottom
surface of agégﬁtglnerTha ?ég b?la?%bg oneéﬂggféﬂﬁ or tigaééke The
clusters 184ths §hé$t§r§6©8‘1626 seguzed ke dhe shpfts HI8axdsBbf their

upper most rojggr $nl186nangl sﬂdaarapgaeéulr&ueltb keock amdlzne0 A.he right
relative to the central wall 156 and lie in a cqntainer supporting zone A

The axes of $HBLLBBEY moERer BEEEr O11880PPRE d1AldEdiss 18 of &h&cured to
the shafts 1dBust8Ps lksgieantboeaaatandwelmr aI1I7EaI ﬂmﬂm&nm zone A

Simlarly, the.axes of upper rol |l ers 86 of ters keyed to

shaf to 156, Tea ERS Skpba8s o RBC bR A 18RS 15 et T o 166
keyed to shaIT% 1Y24 47d 2@ incai zoaezGner€é peaajdrdl Ital daxteach ot her and.
normel to they RXESaRh hBEmYRPEL tBlk! 8%®s of the upper rollers -/

186 in zones A and D. Thus the clusters 184 in

zones A and D are right hand clusters, while the
clusters in zones B and C are left hand clusters. .

As illustrated in Figure 5, a first hydraulic
motor Ml is 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 shaft
162, whilé a third chain drive 194 connects:




486 in zones A and D. Thus the clusters 184 in zones A and D are right
hand clusters, while the clusters in zones B and C are |eft hand cl usteﬁ I

As illustrated in Figure 5, a first hydraulic notor M is zone Ais se
tosthte platformframe 152 and is connected to shaft 160 by a first ch
drive 190. A second chain drive 192 connectsighaft 160 to shaft 162,

a third chain drive 194 connects -1 3- shafts 162 and 164 toget her.

Thus, all shaftsghadeslles andled £egethew.! | Thay,otAaleGHAE tdcanane

direction and at the sane speed by notor M en driven .n either direction
by control neansrpélﬁg%é&é)i%goz%"e A w‘lll&rggn&'ﬂt@r‘?edlilﬂt% MR8 when
the notor M is diredtich amd ackvitise gamecsperd biyemotzae™Mi héhedshakns
160, 162, 164 fronLtheJﬁﬁ%¥ 186.£n zone

nd of. Figure 5).all. of the roller
A rotate clockw 8 § e%%:e%ra?ggnao%bﬁgﬁldﬂe\ﬁ%g t[%é’%‘f?ﬁcm £ a
count er & ockwi seheeinaftdir.ectBurnthétrmoret, hehen [tives niotamordl Al sirérilvenen
In a countercl ockw se directd on. -Sini Y, i I o) ed
reversibl e hydra#{iI % %%W%rq%géggéh s(“'%%é‘ %%%,%%f%%n%ﬁ?#%rough
chain drives 1961693 16X, 164 firem 16he loweanend rofctFligumnd atalheofathe
speed either in IyaLl ' r W | f.ectiqn. uLj ]
notor M3 drives ?ﬁ@qglyéetlsaﬁﬂf%%%' 5%&.{3&5 Icé"r%s‘,:%gé%% r?cg]o%}gé ?,Q/%E\gt %gged,
sane speed and i andherhesi eixnioting rekhei votby Milaiim @ oo X bockwise
dependi upon t ' | Q. o] i r : d.a
hydr aul |n'lgb not or m%rclrt\%ésd S a]f.z_t“s‘ 1 .,elgB?'?&ggaﬁ' t.OélltEP% or%é;rcgr%%%no?ﬂzgne
D t hrough chain @nun§§§RIQQEKEqu¢1¥ﬁcth@nseIected direction and at the.
same speed. As will be descdiperafey¢i BAT i Abeplinaetitly'&ontrolled
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 upoh the direction

e

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 ;he
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 propelléd 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



ég%g;% nmotors, when driven, will drive the rollers in their zones in the

cted dir

supported on

by the freel
Havi ng refer

end (i.e.,
contact with

t he gollers
Thus, the dr

the right as
zone A are d
agai nst the
Figure 5. 15
supported on

ection and at the sane speed as the rollers in one or nore of
other zones. Prior to describing the several directions in which a » .
container (or other flat bottoned articles) 30 may be propel |l ed wiite
the rollers 186, it is belieygd that it would be hel pful in
under standi ng the invention to briefly describe the driving forces exerted

rotat.abl.e rollers 1 n mof th ont ai ner s
Incd BrGasil e Fifectfaln HE RN 44T Lokt er Ehns and
t hus the rol lewer lefimend in-Bilgure 8)cbdclesche rbXbek i D86 thattrailing

g f e | |l er that is in
Q?’hé‘ oMt 1'lat%]éetr e"p"dt* ntlgée %ggg)ing wg'rlglilc}f%t%°ﬁ? vPRG contact
with the conwarddy imnte driving cuataotmmn¢hemme(contalnée whibé ends of

d | h t ai .
o el dfa o TN SRUALRY U CF CBANEQERILEITET
axes of the inegope dlatwiblly be|mevedadowinwialrdly dwayctfxbmpthed y to 10

ckhtdihdr) FIANE Sene| dribeng! toities WY Gle 'Pb1 L7180 I

rrven in counteft- clockw se>direction the driving Porce
éontzsmﬁkarl\ Wikl b be pevahbed| vighd the tEnes o f bk;evfzeaediyl n

t
ro ﬁgtaba]ﬁ Ox;or%leSr-@'eax?@V@i?!l ger @cirr'gﬁl:%d rh%f@]o% g8n ai ner

in zones A Bjg4ad 3dllerd PEE fhiyshei A arel aekWerr di recibopeéyleved

fromthe

15

clockwise direction the driving force against the
container would be downwardly and to the left as
viewed in Figure 5.

The several directions in which a container
supported on the piatform 150 (Figqg. 5)'6an be driven

‘"will now be described.

When it is desired to drlve the contalner

'to the right (Fig. 5) all shafts in zones A,B,C and

20 .

25

30

35

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
counterclockwise direction,

If the container is to be driven diagonally,
upwardly and to the right at a 45° angle, all of the
shafts and their rollers in zones A and D will be
driven in a clockwise direction, while the rollers in
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).

€ descri bed.
WhenlPt is d&ber &d s> AS \ﬁélqwrédcbmﬁ%aereté-t hdfithe ¢lustess all shafts

-~



sbottom of Figure 5) thus noving 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 countercl ockwi se direction. |If the container is tfoQR
odriven diagonally, upwardly and to the right at a [err] angle, all O
shafts and their rollers in zones A and Dw ll be driven in a cl ock s
direction, while the rollers in 30 zonesiB-and C will be held
stationary. It will be-appreciated.that the freely rotatable rollers 186
in zones B and C will prowxxathgunmﬁtbﬁhenoxdrtmibg E&m&ed(ﬁi&gommnlﬁiner

and will freely roII erJuttin e.,cont aj r|v

the right (Fig. ng% dY él# O B c%%# 5#8 gﬁfg 4%%%?%% d%gg?
downwar dl y and tantb@daﬁta amd Bheilld hgddrheen nnlhempuntemntncEWBsd D
will be driven in:a er S cti.op h

and Cwll be '_hePé§§%q:'{btﬂ3 ﬂg%aﬁlgg ?o%\nhngogﬁg tgu%ncﬁr]?if tﬁé‘%%l%e:ﬁé%ﬁ
zone B ahd C.to St@ﬂﬁpnaﬁy allowingcéheasupporslng mghianantnhzgmmably
upwardly to the % c e shal H? fones B and C are driven in a clockw se
direction and thé"s fts i n zores A and D are held fromrotation.
When the container is to berﬁirth%rpmhgbharl jsdbdanber dniven dlcﬂqw11¥]ht
the shafts in zoa%s;g- Y o e HAFEN EReAshRPELiRE Yried's %‘%

shafts in zones are held statlonary
container is to l@é‘ldﬁeif\/éﬂ‘ i @wmﬁsélaeceéppoﬁnébm Fhadits ckn @mg?

the shafl8 in zoResy Fhre HEI I £rEM +Otatebackw se direction,
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

N 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

30 (Fzg. 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 embodiment of the invention is
illustrated in Figure 8 and is the same as the third

35 ~embodiment except that the platform is lengthened to



he shafts in zones C and D are driven in a counter- clockw-se

jion. 20 When the container is to be driven in a

ceerper)cl ockwi se direction about a vertical axis, the shafts in zones A and
edriven in a counterclockw se direction and the shafts in zones C. ami
D are driven in a clockw se direction. 3%- When t he
container is to be drlven upwardly (Fig. 5), the shafts in zones A and D
are driven ihRdliadiefs AMd1LIBnaRAG0RES & UIRE 1P, ANflctoRheniyen
count er cl ockw Se. confalner 1s to be driVven 30

(Fig. 5) thsomnemsq obntle Afguath sn@qshmwtcoﬂmek aa:leOckwu se, and the
shafts |n z9aghed it do Hkode! ¥eN LhleORHMzRF, enﬁséd)ﬂﬁépte??ci@ H of the

dinvention is i strated I n F|gure Is the same as e third 35
embodi ment PRcégsanided nin pie Péin1ﬂ§d<9%ﬂRQﬂRRF$o°f thes fourdihude two

addbt i onal gaBeRimey! fhatCaeederdivaIehPUE Mitosd Lfiechaurddpabodi nent

which are identical to those of hi rd_enbodi nent wll not be descri bed
in detail, NHQQ&“%&FHW%Q%ﬁb?hEsFGHPFﬁ ghe saﬁﬁﬁﬁkmﬁﬁﬁistﬁ@ﬂlawsd
eqU|vaIent 5? Qﬁ@§qég1éfmwahlrd enbodi ment will be assigned the sane
nuneral s fol Fowed by the Iet%g " A platfaorm 150a (Fig. 8) includes
zones Aa, Ba, Ca, Da, MiR}At Gne‘gllg'arﬁi’ Aneludesherpes 2@,

t her eby Ienshbeman,g pd\e vmel&few hewhaddles BNl Foadaéai Rflerety | onger

-

flat bottone i'cles. one , E is r%é]dqg W t h threg shafts 220, 222 and
22410ur nal Ehexsbyhden %PH‘Pr atforp tQhardigsl PBGP’CI%‘HS 184a
keyed thereearuéﬁs;ﬂdt longer flat bottomed articles.

zone E is prov;ded 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 l184a. 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 piatform 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 rollersl86a of
the longer platfbrm 150a of the fourth embodiment of
the invention will primarily be moved longitudinally
or transversely of the platform 150, Accordingly,

30 ohly these functions will be described. It will be
understood that the platform may be much longer if
desired qo'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 longitudxnally spaced

- stations.



15 rollers 186a journaled in each cluster 184a. The shafts 220, 222, 224
are driven by a hydraulic motor Mo and chain drives 226,228,230 and arg
right hand clusters. Simlarly, zone F has three shafts 232,234, 236
fournaled to the platformframe 152a with-four 20 clusters 184a K
thereto'that are simlar to the clusters onishafts 220,222 and 224 e
that the clusters on shafts 232,234 and 236 are left hand clusters as

conpared to those on Shaft§f22ﬁe2&3mmaidéh1ﬁiﬂtﬂ1bﬁeﬂrigbn handthel ust ers.

A notor- M6 and chain drlyes 44 c ectol he tQr to
the shafts 232, 28ugh%e(F E%nté? gi Hﬁiﬁ%(&?(ﬁ??ﬁ?qg%fle%élggg B ?ﬁe
| onger pl at f or m 45@aF odré hart vent Anerbarlionkwisd direchient aSnVWEMIed from
primarily be novaglj Igﬂgtté{dé E‘ﬁ% wPe tsr ansversely of the platform 150.

n

Accordi ngly, Netiors will be described. It will be
ggg?:stdb? tgat t he platfozﬁ1thy sontaine nriggerto rbeledrivenssor ke @ik,

i onal zones r S 0k nCANIRUN or
ot her types of aF fegoggléag'%k?ly<ﬁi§ﬁ%§g?g?f§%%§§3din ANcRiet {

transfer then1ofélobhwpsatﬂar#ctacﬂhelr right or left at a plurality of

different longitudinally s &S n
driven to the right (Fig g ﬁ ‘éﬁ%&ﬁ?her is %o $é devgg E%g%%géﬁ%él

. . ts In zones
are driven in a efothei Péa&-fpéfé't 150 ansl iy aedPYa B @héeES%PBm(gflgFl @jr'e 8.

> a1lfokhe HEOQh%'f'st i Zhde ﬁél vea afdtBewhefit bealdriskaits
inall o the zones are driven in a counter- cl ocirn pnaglrectlon I f the
of

container is to bB @r FIOFKWiSEs A X&INion: { nang) & 552 1M 29 fH R d

dkLECt'On (Fig. 84 and F will be driven in a counterclockwise direction.
' If the container is to be drlven transversely
downward (Fig. 8) all of the shafts in zones Aa,Da and
15 E will be driven counterclockwxse, while the shafts
in zones Ba, Ca and F will be driven in a clockwise
direction.

The hydraullc portion of the control circuit
of Figure 9 for driving the motors Ml, MZ M3 and M4 of

20 the third embodiment of the invention illustrated in
Figure 5 is as follows:

A hydraulic pump P draws fluzd from tank T
and directs the fluid through conduit 250 which makes
the high‘pressure fluid available to four solenoid

25 operated valves V1,V2,V3 and V4. When the cores of
- the valves Vl-V4 are in their illustrated central
p051tions, the motors Ml-M4 are hydrau11cally locked
from movement. When one or more of the valves V1-V4
are shifted by the electrlcal portion of the circuit
30 of Figure 9 to their parallel passage posxtlon, 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-
35 clockwise direction. '



all of the shafts in zones Aa, Da and E will be drivenin a“
2@§|°Ckmﬁse direction; and all shafts in zones Ba, Ca and F will be driven
b count ercl ockwi se 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 counterclockwi se; while the shafts in zones Ba, Ca and F
will be driven in a clockw se dlrection.-THe hydraul ic portion of the
control circuit of Figure 9 for driving the notors M, M2, M3 and M4 of 20
the third enbodi ment of Ahsircweht fon drbicdincattdee imotoxsir¥lsMisias

fol l ows: A gl coguoPa P O eSnl Ukg HoD el dorfidh AREECRS bR () vi d

t hr ough condui e "hi'gh pressure avall a four
sol enoi d 25 ac:mr&@&%@%spwtﬂgmoa'r1¢W4nove/v1hhﬁtmnceuesrsf t he

val ves VI - V4. ﬁ{g#xﬁh&fe&e éci&éé‘siﬁét EQaQ:?@zrnaloﬁ)%tf&Q§tet@ﬁﬁmt ors M-M

are hydraulic rom novene Wien one or nore of e val ves
V1- V& ar e shi fattainer aveet acHrPTEdeailoR®ds « Hes cshewnt 1B0Figurepf

Figure 9 to thgir | o P3SS th t8d reew | I be
driven in a C{%Ckvﬁaﬁx{xf_ogglgﬁﬁgtﬂikg ;g;rre sesee ds. Vﬁeﬁ gggsgr gﬁnre of

the val ves VI -GAPS8d &hiactRRte tWEi PrcMOFe %s"&b% %%?rstﬂéng“ t he

associ at ed NDUiEHe méé:@wﬂiéuearena&t%lt@@ran&&he digeeekuvhse fdicheGly on.
-18- Acircuit for drivi t he notors n the $roper dlrectlons to

move the cont HMeAkioR, I?eaeﬁﬁ§§tPH@Q4x§£9m t@r tThBove the

contajgers di agoqphty pefeEént BE phthf:er mEriddluddést & ﬁhﬁrElzty of

contai ners about a verfi¢al, axis, "ShQ in H gur one _of .
plurality of TO%R? hei Faﬁﬁn'ges 1t 'a' 1 dlcat1n¥ a close o/

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 ihdicating a clockwise (C) or
counterclockwise (CCW) rotation of the actuated motor.
For'example, when switch D (Figs. 9, 10) is closed motor
Ml rotates clockwise, motor M2 counterclockwise, motor
M3 clockwise and motor M4 counterclockwise. This can
20 also be seen by fbllowing signals from switch D (Fig.
9) through a plurality of OR gates 01--04 Exclusive
OR gates El1-E8, NAND-gates N1-N4, AND-gates Al-AS8,
' Darlington amplifiers D1-D8 and solenoids S1-S8. The
solenoids S1-S8 operate a plurality of valves V1-V4
25 to connect the hy@raulic motors M1l1-M4 to a hydraulic
pump P, The SQitches maf'be separate switches_or they .
may be mounted in a *Joy Stick" control. '
A combined hydraulic and logic circuit for
the fourth embodiment of the invention 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.



tlosed to actuate two or nore of the nmotors M-Mi. The notors which are
actuated and the direction of their rotation can be ascertained fromfi guye
10...The 10 "input" portion of Figure 10 includes a plurality of
--Ofﬁhy's" and "Os" with a "1" indicating a closed switch. In the saNg
under the "output” portion of Figure 10 are listed the direction of
rotation of two or nore notors with a "1" jpdicating that the notor is 15
actuated and the columm indicating a cIocRygée (C or countercl ockw se
(CCW rotation of the actuated notor. For exanple, when switch D (Figs. 9,
10) is closed nmotor M rotates clockw se, notor M2 countercl ockw se, notor
MB cl ockwi se and notor M4 counterclockwi se. This can 20 al so be seen
by follow ng signals fromswitch D (Fig. 9) through a plurality of OR gates
01-04 Exclusive OR gates El-ES, NAND-gates N -N4, AND-gates Al -AS,
Dar | i ngt on anpl i fi er STHe- pBesent sbheent dionshasgbeghedesrsnbrdsheress

operate a pluralééyl flgaﬁ¥§f12@dv%n2§he platferﬁoaﬂeﬁh EBQ EYQEQU||C
motors M-MA to a hydraulic punp P. The swtches may t ches

or they may be nb@ﬁdeé-lhuﬁ 1§oySSFPERemEbﬁF?€IthﬁtcbﬁbWHB E?QU geand

-logic circuit fogp %b?cgﬁﬂbhhtG”QOQiHEn&oﬁﬁeQBQ hﬁvﬁhibhnanﬁmbdebeatbe 30
sane as that illustrated in Flgure exce % two, nore SO'EQ%&Q &glves

and two nore por FPEREEBECAnBUFEREcCRPYEYIPIWEYI GOb8 5HARFEEE ERGIFe

-19- The presentwhi¥Rnaireichas heenddeseibheddheépeanpdurai ity otfi| i zed in
‘the platformof an_air-craft |oader, but it is contenplated that it would
al so have appllcﬁ?Pgﬁ P5%a 1ine conveyor in which articles are reoriented
during conveying or to a transfer table in which articles are distributed
to~a plurality of

JA



conveyors. -20- CLAIMS: 1. A conveyor for the directly controlled
translation or rotation of a container or other_aLLLQL§~%9EE;%ELEg+-
rt nmenbers rotatably mounted on a frame and arrange ; axes-
tation substantially parallel to each ot he:‘m’mﬂm r ot at abifF
ed on each support nenber with the rotatio lﬂ" mi ',!’ol lers .
i ined to the rotational axis of ‘the sugport menbér;tthe mo rs on at
| east outer pairs of adjacent support ’ers being orlentated so that the

rotational axes of the rollers are inclined in opposite directions; notors
to i ndependently rotate the support nmenbers; and, control neans for
actFRAIMP 1 ¢

sel ective he notors to cause an artlcle supported on the
conveyor to be noved jn_ _a directj ransyverse, to_or y
di agonal Iy to ‘t'he suﬁ%é??‘ﬁ?ﬁﬁ%r ord?h?o b@e?B{%t%ﬂnEBBL?egnt5§P§iﬁBFﬁﬁl to

t he axes of tler sugEdriomenbes scor’tainer foxoowlegor axsiclla ned in claiml,
wherein the a @ﬁ&tgﬁ en the rotational axis of-the support nenber and
the rotational axis ‘ach of the rollers nounted thereon are equal. 3.

A conveyor as cl ai mRPERPLY arenRraheetrtakbby mointed engheframevend
support menbery R I&'ﬁefﬁ‘eéxé§ 4b. rétatlonﬁsﬁseasxeiaﬁycl ai-med in
any of claims 1 tog wherein the rollers are nounted to a support nenber
in clusters ofPFil %&theﬁﬁﬁRH?Eﬁ%ﬁ'spaced axially along the support

" nmenber and the rol | efsl drHnerd gt Btatably mounted on each support

member with the rotational axes of the rollers inclined
to the rotational axis of the support member; : QJ

the rollers on at least outer pairs of adjacent
support members being orientated so that the rotational
axes of the rollers are inclined in opposite directions:

motors to independently rotate the support members;
and, | S | |

control means for selective actuation of the motors
to cause an article supported on the conveyor to be moved
in a direction transverse to or axially of or diagonally
to the sﬁpport members, or to be rotated about an axis
normal to the axes of the support members.

2. A conveyor as claimed in claim 1, wherein the

angles between the rotational axis of the support member W :

and the rotational axis of each of the rollers mounted
thereon are equal.. .

3. A conveyor as claimed in claim 2, wherein each of

the angles between support member axes and roller axes
is 45°. ' ' '
4. A conveyor as claimed in any of claims 1 to 3,

wherein the rollers are mounted to a support member in
clusters of fodr with eachcluster spaced axially along
the support member and the rollers of one cluster
angularly offset from the rollers of an adjacent cluster.

5. _' A conveyor as claimed in claim 4, wherein the
angular offset is 30°.



angul arly offset fromthe rollers of an adjacent cluster. 5. A conveyor

as clainmed in claim4, wherein the angular offset is [err]. -21- 6.
conveyor as claimed in any of clains to 5, wh “" connyegt
toqtate each support nmenber in both d| rectlonjmul” '“"I"mm“gl medfs-
cause all the notofs‘to rotate all the supgort menbérstinfthe 5 same
direction whereby an article is transl ated iransversely to the support

nmeans axes. 7. A conveyor as clainmed in claim®6, wherein second control
neans cause onl yg { hosg &®h@EPotcagecl &imea Supaﬁyt ofiegbeaimshaviesgsrol lers

with their axes rofatjion t e to rotate
wher eby an aﬂn(ﬁhfﬁ%??r%ﬁ@l@ﬁ%ﬁfd?%g%ﬂ%??yg?g Fﬁerggﬁggr %énﬁgpg a%es
A conveyor as clmemsesl i in chbetim directibnsnaid filhesti gonkired meﬁnsobanﬁﬁns

cause the notors, conaecte %695%6 oPRLESaPL EHEPSLbORPEDRERHESSCOR! ke

rotate each 15 parr ereb portion o article imedi ately
above tHe or eaéﬁﬂmajdlI%Ct*%msW%@éﬁbﬁléhga¥héc§@pb§rtrﬁ§ﬁﬁéﬁ§ axes. 9. A

conveyor as cImﬂ§g5é¢bfgglfftgl@hgssgpggrg m¥hgEehRekourth control neans
cause the notors connected 1o outer pairs of support nenbers to

rotate one pair anhd t® @&Wéﬁdsrr@éaéﬁaiﬁédomemaamr eWhehebgiansacbhnal e is
rotated. 10. A conve clained in

are provided tc>q?ﬁﬁ?%&k@?ﬁﬁ%r%a%§%e%Pl§g¥h°semﬂ8h°5§t58P88b5§goﬁg SPPPH§%
control neans. .hhmbéksdmaeymg rslléns neiithnthearnafesr ofl abkat@penwherein a

center i pad is;plpvided, “tﬁgheg%&'dégﬂ?é kbe-Ltade gRdrankadn! 3 tapgect ed

to the pad and Yt E T U b our con neans ve the pad into
cont act is translated diagonally to the support members axes.
L

8. A conveyor as claimed in claim 6, or claim 7,
wherein third control means cause the motors connected
to outer pairs of support members to contra rotate each
15 . pair whereby that portion of the article immediately
above the or each pair is translated along the support

members axes.

o. A conveyor as claimed in any of claims 6 to 8, wherein
fourth control means cause the motors connected to outer

20 pairs of support members to rotate one pair and to
counter rotate the other pair whereby an article is

rotated.

-/ : 10. A conveyor as claimed in any of claims 6 to 9,
wherein means are provided to lock the motors except
25 when actuated by one of the control means.

11. A conveyor as claimed -in claim 9 or claim 10,

wherein a centering pad is provided in the middle of the

frame and a ram is connected to the pad and is actuated
_ By the fourth control means to move the pad into contact
30 with the bottom of the article. |

35



with the bottomof the article. 35 -22- 12. A conveyor "as
aimed in claim9 or claim10, wherein an axially aligned pair of stub
gport menbers are rotatably nounted on the frane parallel to and between

the support nenbers; each stub nenber has a " freely Ay{ '
rot at abl y nount ed thereon with the roI I ers axel ﬁ I“ﬂ Iﬁlﬁnsverse t o~

the axis of rotation of the stub nenb@2s, a notor Cornedtedl td rotate each
stub nmenber in both directions and the fourth control neans cause the
notors to rotate the_stub shafts in_opposite directions.: A conveyor

as claimed inlérai m 2 CRRYEIPE e G dmy Cdladt“’fogrrﬁ%aﬁﬂi%’d“am'

| ongi tijdlj nal a}gweandaa talxaaa\lgr &Ql@ﬂeﬁ, p(rjadhatoﬁlﬂsfhmréiiﬂﬁdrﬁhgérﬁlseﬁée |
journal ed on the orm par al | ransvers i ndependent |y
control | ed, s@f"@c??g@;"?g?b’ F‘gt“é’&egbto& k3 T caotr%]c%?eat? ‘gt ate at

| east one of batwebkaf the  sopper trmentbiergs ar@amhustnbtmembﬂﬂlmm@ta evenly
spaced, barre eder ar,

their axes of Luﬁ?é?l grft ggolzslg%?gd f%%qu’g{}?t%gta(yalﬁﬁ%ﬁe@adn;e ré%at I've to the
| ongi t udi nal , thet zpldess axes of twdasism tyangvexse Hey the awimtedl, the
acute angl e ofothe;Bgl b?althEO'sltﬁ'bSn@\‘lb@r%d n nwt%zshﬂiﬁnéteaéw ggversed

relative to the acute angle of the helical rol]ers nounted on an adjacent

shaft; and, cBbREREP ﬁ§5h55§P§ PEBPeded i OOt fdgantafns andi 8 ectivel y
control ling efglirght ebnt@ohohdainks cassecitdlecthotitnrld ¥ s wiationary or

rotate its assgc'at d haft or _shafts j.n a.selected direction. 14. A
conveyor as cPhP . 5Iép ?§°5®ﬁ8rgﬁﬁ EXHP ot or is operatively .
connect ed tO-igtate ghVEBn%Q§ as claimed in claim 1, wherein the o o

frame is a platform having a longitudinal axis and a
transverse axis; rotatable parallel shafts are journaled
on the platform parallel to said transverse axis;
independently controlled, selectively operated motors

are each connected to rotate at least one of the shafts;
roller mountings are secured to each shaft; evenly
spaced, barrel-shaped rollers are journaled on each
roller mounting with their axes of rotation disposed
helically at an acute angle relative to the longithdinal,-
rotational axis of the shaft on which they are mounted,
-the acute angle of the helical rollers mounted on one
shaft being reversed relative to the acute angle of L
the helical rollers mounted on an adjacent shaft; and,
control means are provided for independently and
selectively controlling each motor to hold its associated
shaft or shafts stationary or rotate its associated shaft
or shafts in a selected direction.

14. A conveyor as claimed in claim 13, wherein each
motor is operatively connected to rotate given shafts

in the same direction, one roller on each roller mounting
being positioned to contact that plane including the
article.bottom at the same time and the given shafts
lying together in a particular zone.



tn the sane direction, one roller on each roller nounting being positioned

to contact that plane including the article bUffﬁﬁ%&%—Lhe_Saﬂﬂ__JﬁE and the

iven shafts lying together in a particular z 23- 15. A conv as
tajpged in claim 14 wherein four notors are p legﬂ!ym&"llﬂmnect ed
separate zone; reference A B, C, or D belng, e upp ef t
hand, the upper right hand, the | ower | er€3fRand and t he | ower right

“hand quadrant of the platform 16. A conveyor as clalned in claim

15, wherein al | 1tshe rmtasxsv@y@r costeDaimedt onrotaism all whisgediafficud n a

cl ockwi se directi.on, whereb ticle is 98 gggl ed_in_a _direction
Ct=h

”
parallel to thd q%ﬂﬁﬁt?ﬁﬁrﬁio%&ﬁég-?a?%ecﬁﬁn Pr 8r REPRF2teA 2Pty or
as cl ai ned i n defiendrige viher®j nCi her ndtbesnas erespectlived yt,0 thet atppéhe

shafts in zoneg gt and iy ”tl-?é‘%ﬁ%xecfigﬂtaﬂgnﬁhetﬁgaﬁfﬁzg'rn G g EEL R LI

the opposite direction, cle

di rectidn par althe keyemne ightshand cauadrant PﬁethapﬂéﬁﬁPr¥8 A conveyor
as claimed in claim15, wherein the notors are controlled to rotate the
shafts in zoned 6a addl GPNVEYAR aFf rekaimed aim €haishdbyswhersdmeld e D in

the other di reaidt%smqiwnéfapéaleéeweaeetawdthe §hQ'frt%Ct1'rPrb 20
about an axi s | ane of the platform 19, A _conveyor

to the
claimed in clal &E;w%ﬂﬁﬂéﬁ FHeHptWhereby EBﬁt?BFFEaetéerEﬁﬂ9¥#%§sﬁ%fts
in zones A and aBdiretcich rptd e BNgo tEh&0l EngiBhadnany akkie offdHe in

zones the article is propelled in a first 25 di agona

.directﬁg relaéfﬁiﬁaﬁhhe !ongitudinal axis of the platform 20. A

cgnyeyor as cl gizred J 0ol Al fB.1% o WOELEIDS I SPASHS1 8 CuRERLIR k5L ttors
are controlled to rotate the shafts in zones A and D in
one direction and the shafts in zones B and C in the
opposite direction, whereby the article is propelled in a

15 direction parallel to the transverse axis of the platform.

18. A conveyor as claimed in claim 15, wherein the motors
are controlled to rotate the shafts in zones A and B in
one directipn and the shafts in zones C and D in the other

direction, whereby the article is rotated in a direction
20 about an axis normal to the plane 'of the platform.

19. A convéyor as claimed in claim 15, wherein the motors
, are controlled to rotate the shafts in zones A and B in
~  one direction and to hold stationary the shafts in zones C
and D, whereby the article is propelled in a first
25 diagonal direction relative to the longltudlnal axis
of the platform.

20, A conveyor as claimed in claim 15, wherein the motors
are controlled to rotate the shafts in zones B ané C in
one direction and to hold the shafts in zones A and D

30 stationary, whereby the article is propelled in a second

diagonal direction normal to the flrst diagonal direction;
referred to in claim 19.
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one direction and to-hold the shafts in zones A and D 30 stationary,
Ry eby the article is propelled in a second di agonal dlrectlon normal to
first diagonal direction; referred toin ¢ 21. A - - &

eyor as clainmed in clalns 15 to 20, mherel | i cal roIIers on &gé
shafts in zones A and D are nounted at one acu ’,ﬂmﬂﬂ tm,m to the .
shafts and the helical rollers on the shafts ins re nounted
at the opposite acute angle to said one acute angle. 22" A*method of
controlling the novenent of a container @ig other article conprising
rotatably nounting support nenbers on a frame with their axes of rotation
arranged Q substantially parallel to each other; freely

mounting rol bers ancembyaupasrmmmer 1w C1difs 1y dmtimpabkhenésni erei ned
to the rotatég aI xes their

f ve .support nhe di fferent
support menb ﬁEFr °Pe§é§cts olﬁ%r{éq%ﬁer‘?&b‘{i e BouRted, of
two angl es, aheonelbenteoangﬂele&dmtaaﬁequthesshaﬁnﬁzanﬂnthnwhe&icaknbers
bei ng orient a h t| na| e nc) ned in
opposi te di r%??ggg B?o{uél% %ggkg %e%s‘?t?%%o nberér% r‘lu‘%”a.éééa‘?r %t’f%
propel the aPPPoEé ter aguter epgile mseumomne Aeovke angleating in one

direction all those support nenbers having rollers inclined at one angle

and rotating in reverse direction all the support menbers having rollers-
inclined in 22-thd BEEBOA: eLJrPBEEOdAing FheyMovienent: 19k |2 %sa%mtyex)foxhe :

support ”E”bGEﬁeroérthihlaﬁmp&l%ﬁ%gdtb%atdﬁljﬂﬂoddﬁiﬁ@”&ﬁﬁéoi@”ﬁﬁﬁﬁers
having rol lers Ln i ned at.on |_.e and stationary.the other -
support nmenb8Ps 2t BPSp&FEPhggﬁﬁFQEFE dlaFh e %a Qﬁﬁhﬂﬁt nmenbers. \J
substantially parallel to each other; freely mounting
rollers on each support member with their rotational axes
inclined to the rotational axes of their respective support
members , different support'members-having their respective
rollere inclined at one or other of two angles, the rollers
on at least outer pairs of adjacent support members being
orientated so that the rotational axes of the rollers are
inclined in opposite directions:
rotatinq all the support members in one direction to
propel the article transverse to the support members:
rotating in one direction aill those support members
having rollers inclined at one angle and rotating in reverse _
direction all the support members having rollers ;ncllned in ~/
the opposite direction to propel the article axially of the
support members; or
. rotating in one dzrectzon all the support members
having rollers inclined at one angle and holding stationary
the other support members to propel the article diagonally
of the support members.




<25 23. A conveyor as claimed in claim1 and substantially as described with
.reference to or as snown by Figs. 1 or 2, or Fig. 3, or Fig. 4 or Fig
Figs.8, 9 and 10 of the Drawi ngs. 24. A nethod of controlling the nyg

got*a-coﬁtainer as clainmed in claim22;8nd sln“ ' sqribe.
o ot | PR

23. A conveyor as claimed in claim 1 and

substantially as described with reference to or as
snown by Figs. 1 or 2, or Fig. 3, or Fig. 4 or Fig. 5

or rigs.8, 9-and 10 of the Drawings.

24. A method o£ contro11ing the movement of a

~. container as claimed in claim 22 and substantially

as described.

R



