CONVEYOR ROLLER ASSEMBLY This invention relates to conveyor apparatus for,
and net hods of, controlling the novenent of containers qéld;hévfg@?(}&ys, Qt
especi al | y such appagatus and net hods which permt novenent of an article

i n_g.sel ected directibn and/or positioning of an article in a selected
orientation, and concerns in particular a helical roller assenbly which my
be used in such apparatus. According to the present invention a helical
cluster roller assenbly for a conveyor cenprises: a plurality of barre
shaped rollers, a roller carrier housing having a central axis of rotation
and having a pair of axially spaced sinuous rins projecting radially

outwardly fromthe central axié0 E oﬁiHBLﬂaﬁiR sBmR grality of facing
paral l el planar surfaces arra nation relative to
the central axis, and neans for journally nmounting the plurality of barrel

shaped 1ol lers t0nf,eSDSELEKEBA b10fcddie ! UEALLYYr Ol diAlbidth 2t 8| ehna

planar surfaces on rotational axes perpendi cular facing parrs
pl anar surf aneshodpeofibogenknaldingr theamovemest fe FPREZHICT HIVeFRt PERCES e

| |1 ustrated, opy; We¥s0f e8¥@B8RPLE1Y BubhCappaeHRasY A AeeNbAESwHRehepRYmit
Figure 1 is a top plan view of a conveyor suitable for use with the¥$resent
i nvention; FRGYE@Ent sof 3RsarddFiynadd \RedeBehetn d3recsion,rapdfhre

1, Figure 3 pssdtdichisgnofaant ariiple ini ACeeN@ i édgorhenttiateicdn pndnd
ryaraull o SCRSRLLRE 8, sHAGRS NopEER Tor ledETE ohos 9485 ¢
I 1l ustrati ngbanasedr inosuehoapparatike for use with the present invention;
L/ . : 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 mouﬁtihg 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 §f 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:;

2 - Figure 4 is a top plan view incorporating electrical
' and hydraulic schematics illustrating another conveyor
suitable for use with the present invention;



-2- Figure 5is atop plan view of a contai ner supporting | oader platfornt
of a third such suitable conveyor; Figure 6 is an end el evation of a
cluster in 5 accordance with the invention; Figure gg_is an el evati onal -
view of the cluster of Figure 6; Figure 7 is a perspective of the A
cluster of Figure 6; Figure 8 is a top plan view of a container supporting
platformof a fourth conveyor incorporating clusters according to the
present invention; Figure 9 is a conbined-ydraulic and logic circuit for
the platformof Figure 8; Figure 10 is a truth.table explaining the
operation of the cgrcuit f Flgure 9. .10 Referring now to
Figure 1 and 2, FEUFE 2hdfin2atPBaBARNpVAEMOOF & Gondatieergeneral |y at

10, such as naypberhﬁhbiledaeﬁ phagEbemablf LORUSK S isichalsyl ?Qa%h { shown in
U. S. Patent 3c§gg %37 i ssued May 30, 1972. The | oader platform I0 incl udes
a frame 12 on g §ﬂpport 15 . menbers 14, 16, 18 and 20 are
rotatably nounted Fhgsuet6 ablanbeadlagévaéaonlbgsthQQgtbQ Ripgures 1 and

2, the suppor 6 O_are tubul ar shafts with a
pIuraI|?y of gc??%?gﬁgﬁlﬁ%ﬁﬁtt ﬁgogg 1OBdch roller 22 is pref erably

barrel shaped and Fagereféa nenanzelevatlonaﬂabhew o6t eheaklgeeered to a
met al bushi ngefsgghus ghose sold by Interroll Corp. The rollers 22 are
each freely rotata |l e on a shaft 24 extending through the




bushi ng and .attached to an appropriately shaped bracket 25 26 whi ch
Is secured to the support nenber 14, 16, 18 or 20 carrying the particular@%
roller. The rollers 2% are preferably arranged in clusters of four, as

indi cated at 28, with~each roller being angularly spaced 90 degrees from

t he &dj acent roller in the cluster. Wile 43w rol- 30 lers in each
cluster may be aligned al ong each nenber with the rollers in the other
cluster, it has_been frayadd vatissrOQdieypdrviee s ahd ke daider is

achi eved by angu%arl' of fsetting each cluster fromits adjacent cluster by
about 30 degrees. _QWﬁ%uional axis of each 35 roller is inclined
relative to the | ongi tRidjura 8oris @ atdpondlamxiiewfoft ke campainte mesdmsoti ng
which that roll'er,qi-g fntgd. ' | | . 6

-4- are inclined p|1r‘;=§"op osiot%g ad?%glcl{t?‘orﬁns\’ae?}’arfeli%rta%s{sgso%sﬁ%%os}t
nenber sz 18 and 2@&¢ ing o Wheamyleserdf dinwgntiarison, as shown at A being
equal . Preferably, thi dﬂ¥ﬂ fe | | ' | r : ;

Rotary hydraulic rrpto_rlfgi 30, §2fissfn§r§g{b§'téié§:eﬂ%ﬁlgggoaﬁ?fhleorqlrcame 12 and
are connect ed t o GiFkcwdpdnterkisy Rlatfonm oL Fissrte denbers 14, 16, 18 and

20 respectively. Sel eGiigifreaqlolald AN t3fu e 1B Al id@iHe H&dd {Bh of

rotation wll cause cont ai ner %? ) to be translated or noved |eft or
right, i.e., traff RPN EF FifRtRli%ral axes of the support menbers,
i n any ﬁe of four diagonal directions, toward the top or bottom i.e., in
a directlfon parallel to theRefeagringudpwaltoa¥fdgure theandpger thesebdss shown

i rection. Novemdni23odh PLUEFEERG 2pieatRd, (eHle Rl By BerRbOpCBUEh ag, may
akgapf t he not or PRtibized gndagaaggpﬁgft loader similar to.that shown
: in U.S. Patent 3,566,127 issued May 30, 1972. The
o 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 l-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
freély rotatable on a shaft 24 extending through the
bushing and attached to an appropriately shaped bracket
\tj 25 26 which is secured to the support member 14, 16, 18 or
. 20 carrying the éarticular 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-
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
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
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rotated in a clockw se direction and toward the |eft when all of the notors
are driven in a countercl ock- 20 wi se direction. The container 38
will be noved dia- gonally toward the upper right, as i}ewed in Figure 1, ."
when only the notors 30 and 34 are actuated to rotate the support nenberg~~
14 and 18 in a clockw se direction, and toward the | ower |eft when these
menbers 14 and 18 25 are rotated cod#tercl ockwi se. The container
wi Il be noved diaggnally toward the Jower.right when _gnly t menbers 16
and 20 are rot && %mgé%rﬁpﬁ%’&%a‘h§e?&&’5 't tj%rﬁe&q}eeft when
rotated count ereldedps sn Rppaxttatmenpehs k8nbeds 204 dut 8t ockev se 30

and the nenbers 16 and 20. c cl ockyd s e_GoR- tal. | nove
toward the topa q'ﬁ‘?e cﬁ?a’tqc.(;“ll’ﬁn}lg%]é&& e%\\%dgpﬁagi S&r 2"1%%’.‘3’%i%\%1%+1al ly of
the nmenbers 14 Preferidblynd 3is Rmagle oof oinchdna tiorbdiss 45 degrepsosite
direcktion will cause the ' ' e taward shhe otk om of
the plfatform Rotation o‘?&%@ c ?%ﬁgrgxi ﬁbgwgogtl?c& ssgzs'disr‘;ec%rll&(;nsgabout a
vertical axis iareaciownvted on bthe ofvamegl2hendeaiye conngatsdi se dnd t he

nmb 16 cl | ' ' | ' 1
Count er ol ockvi SarsnH ey Matvd S50 Supeb 2t nalibd= TRy 1B a0 e

in a countercl dkwespertivelyn Selectivghastuatian iafalthese metarsi eved
by rever sing ! hinbayes £l 426de QlloR! of Okdtaiod wallll Wadd §uppREhiLHBEDS! S.

The rotation of the contai ner 38 about a vertical axis may be enhanced by
provi d0hg a cerherbegtyrmskatedi eh Paved: dekdd oo Right od . of tEARGdr aul i ¢

ram the 10 vergallitﬂda&e Homduphithalls axe@lo¥d the tdifppd P Endrbard ,

positioned centrally ereof . _Duri rotatiaon node of operatiogn, the fami§

extended to briiy 3 o 9b fowpy gg?gPPGﬁaﬂﬁﬁﬁﬂﬁﬁﬂnﬁmt?PY?%ﬂbﬁ??oﬁPBf th§J

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 suppott mgmbers:14 and 18 in a clockwise direction,
and toward the lower left when these members 14 and 18 \t

25 are rotatéd_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 cbunterclockwise.

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

H



contfai ner and the-frictional forces created by novenent 15 of the
container as it rotates tends to center the container on the platform The
f oregoi ng description.pf thé directions of rotation necessary to achieve

t hetyarious nodes of operation are a result of the particular orientation
or 20 angle of inclination of the rollers shown in Figure 1. It
shoul d be noted that an individual shaft w kB=inpart a |ongitudinal

conponent as a r i ept 0,
Shart and a1 of BhdotHEeAs A hdnet! £ B1cthdlad nd PhE' fefBer "1k
achi eved as | ong ceis::tlhexsmlﬂrlube osnim.lnbtaneeusﬂan o tEt itenbene membepclligned
I n opposite dire r h are
capabl e of direct y CORt t?ﬁ\’lf‘);dlc')%rans %nhgﬁg;%or? oénlbo%“gfgéltl \é\gogarri ed
t hereby are the saigrecef dﬁhe)m :c;t)a;menmng appbmatamﬂ.csﬂcw.se dipec8&Bn135,
Serial Mo. 21749 fer i gur ”1% 0ors.30..32,,34 and 36
are each connect gg’qlﬁeo%g‘?]épaglbga?r %?"%yggagf:?‘&ﬁi e;g%{ Or%é?e%gggo’ 82 ah‘g&ze
and 56 res_pectivcdi;recﬂimseoﬂataﬁa;tmn ofnaddt idfneﬁhesdwppbﬂtapemhéed 3
posi tion, 4_port v e blogck drauljc_line
t he associated f%t?%gaie%{a%%og?gﬁﬁﬁnég Srat Rt n%t%?géﬁfﬁl axis
hydraulically I O(ﬂlﬁd be Enhkapced doy sptdm:.&emgelas ché;te.’lz&.ncj.&:mmdowﬁﬁ.am
free wheeling an kmfsl S C a ro ﬁ! unI evel
pl at f or m under tﬁ' aﬂéel%ééugg t@e P&E pg fﬁyr ‘-H}g% %’8 co Bcted in
series Vit h hydr ayglindexi 44 pmémuxehpmvsdeurleﬁ ontHeS framdclBuandy port
of val ve 50 thro:!ﬂn qgﬂgm nne t he urn ort of
valve 50 to the uppzly d ?Qnt§ ngfh\‘/ ?e@ %ﬁ éf’% ??ﬁg t he
rerturn port of vafeopLratiome thmptgnnpnstextewﬁedewbrmhgzoﬁdeupad

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 di.rections

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 de;crib_ed 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 whéeling and thus precludes a container from rolling
"off of an unlevel platform under the influence

g5 -



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 |nszes t hat the

_hyﬂraulic notors will operate at the sane rotational speed, which in turhfvi

i nsures that the support nenbers 14, 16, 18 and 20 will rotate at equal
speeds. The sol enoi ds of valve 50 are conndhied to a controller 72 15

by el ectrical %%‘&r 4 h
connected to the n rgéf bygﬁggﬁs%b congéﬁﬁns §r§§6a&§s are the
sol enoi ds of vaindraicribedd cbﬁﬁéébﬁﬁsHEPWﬂﬂFdhbXHEPmMe5§oten@hds of 56

he 1ype sol d ERTRLE J%ﬁ“ﬁ'h?% LR FYE oS Bt ecttbus e o0, GopdRt ok

~ (RIM F-40M Pr eprnenting Ghe roetern pegtgiofevalue sSﬂeh@u theosuppdye

val vessnecessapl lio GEN£HGe (92 PEGRAGIROCH UMb 1551 1AD LelBRSBore

menbers. requir he ‘desiTell novenen e conta
conveni ent i npof Ekve|52ecto cthessuppdy ponsk of nalee edd gandr abndudit 81

whi ch is conne d %’%\%ﬂﬁn&gl r8tufn E@'x@%}o%ﬂ% agjty OEhSOQﬁggly od

83. The hydraulic cy 4 1s connect a so en0|d 0
val ve 84 throu@entydul ik %@n@u&FSGQGCamﬁqﬁis'Nh?cﬁ@th@érpnntlQfa

conventional doulye a6 148 €Y ds&rvbufr F0°) Nohfe d+gs C¥bRALEL 1AL

function as well graV|t is sufficient to retract e rod
when t B8 rod eﬂﬁ:ﬁhﬁe!ﬁlY%% §9L| der 535and 56 jnsureecthatt sheeservoir.

oo oot ML orors TuiMCBheiiied 48 0! pbhe BbYGRIGHLCY 1
speed, wh1ch 1n turn 1nsures 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 hydrauiié conduits
| 86 and 88. The cylinder 44 is a conventional double
acting cylznder. 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 s ‘connected to reservoir. The valve 84, as shown, is N



necessary to-hydraulically lock the cylinder 44 when the valve 84 is in the 64
center position. A punp 90 supplies hydraulic fluid under pressure to the '
supply port of valve 84, through conduit 92, and a conduit 94 connects the
retian port of valve 84 to reservoir 70. The sol enoids of valve 84 are
connected to the control- ler 72 by neans of electrical conductors 96 and

98. 10 This valve is shifted to extend ¢+he pad 40 into contact wth

t he bottom.of the; L.aer , a LAREN | egei fram t he
control input 'de\e/*‘ggﬂﬁl.bgil Itwgt%ﬁgr qtg’trg%{ Q’commnﬂgmbggs%l %gi §%§ng}£% bei ng
shifted to retracthemeapzdng@ngisher in a valve bamkihbutodtejyer not

arrangenent of Fi i halsf -, J r and ,102 .are

rot at abl y nount ed"g%%g?%gr?r §§EE¥§E€é’?V‘.\L§eanlﬁﬂgf$beg? %i ?y%ggﬁsﬁbe‘gls WPEP and
- 116 and the rightthei rvadvenrBébéss inl&henccerter Thes i bnl engt purp Sub
menbers X0 and X 2y | have rollers 22 '
rotatably rount e?’%ﬁg?gg%. hghgé(‘aﬁ‘g& IfelruslaézZ‘Q{z}féeir iaﬁg?\'??‘g’é? ?’8 ?ﬁgsgupply
previogslyrdescrimentenfepalwbeﬁfh&hrdugﬁrcandwibeZp%ahan eb?aﬁ¥£194
perpendi cular to | | rotati on X1'S the stub nmemers
100 or 102 on \/\hi%%g?%g;gga&'ggzggtu%‘ r?l%u’?# v, %%Y%rglghflﬂrﬁﬁﬁﬁf"r?&tror&ﬂm
and 106 are con- Tket sdlenoddsveft valsteulssramercorfécted €62 thespantrsly.

108 and the mot ol 4b6 £s58 MERRH 9T SRR A CaRIREEaBE he s stoai 1t or
menbers 34 and Migiar vadvei liar shd fited rortexterid tivel psdes0efntichaoritht
o LS o) e ShechBeian. ' 530 RN ke oRBEL il
béTﬁg the sane. Asswreceived frombehevrcortrdl inpiaideviber 8lnafpan, this
arrangenent of theepl! ¢hphRCoRRan¥ES A 65 e W1 9L EE1H3" R £ rea
to retract the pad 40.
15 - - ~ In the conveyor arrangement lof 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 ancé
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 stﬁb 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. L

:_ The left pair of members 114 ané l1€ 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
be more fully explained hereinafter, this arrangement of
the roller inclinations provides, in one direction of
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-8- rotation of a container about a vertical axis, an inward coriponent of
force by each of the outernbst nenbers which tends to center the contai ner
or the platform10. 5 The val ves 1108450, 52, 108, 54 and .
56 are identical and are connected in series; the punp 58 supplying ¥~
hydraulic fluid under pressure to the supply port of the first valve in the
series and that quid being returned to t¥@=reservoir 70 fromthe return
port 10 of .t t vaIv u rder. of these
valves in the S8FR E on eaf%iééyxm éﬁ?he gg?gﬁég%e%%lgﬁoﬁh in Figure
3, is not critumlarsll mgdmrsemﬁssfmm«abyuencm pIe rtheup@ttemoa;il not or s,

when acti vat ed q.{he @néﬁ%éaé@n{i,&}a&henﬁbngﬂiﬁgr

regardl ess of Fﬁ% notors operating or t Irection o the|r
rotation. ThePd@Wd@Gmbﬂ§-74 and 76 to the solenoids of valve 50 are
conne ted into a logic ci a1y edg genepal at eh?2 r he
simil §r conductors for valves aJZ é%f%?\d %g' ’?Eé %88 54 %nqat?r%i%éval ve
108 is also!pr@ﬂ&ﬁ&ithfaﬂﬁnﬁiﬁxQﬂaﬂqgﬂeénanl§SIWBBGh sben@amp fid the
| ogi ¢ circuit ;s%lgxg@fnd Hydradoieluei ol ﬁﬁﬁeﬁngreggu%”%ckﬁé‘eséﬁé]fy

noids of the v 10 7.nt e circuit control_1nput t
circuit 122 i spe¥t of thﬁﬂﬁkﬁﬁﬁﬂ¥ﬁﬂ¥% in; theeseries and that fpid 140 and

142, the symbeles el uarda sub Lete | PekEvbag 70¢ FFoNe i fétﬁtﬂxﬁsﬁtner

on the pl atform 10 Tesul t-ant ronch03|n t hat swi sing, switch 132
cwill gt t hOf At Q%" e 7n 1?%3 exies; aﬂ%‘eSécttb‘agO order %gergl ze

t he sol enoi d axEEen vl v r N tie as€riesi, vagewalsl thiex cafse hﬁ_tﬂ‘ydﬂwl ic
motors to rotate L o gl et O fn PYGuBed) T Soe’ YR L JigL. e
the series connection will 1nsure,that all motors, when
activated, will opetate at the same rotational speed,
15 regardless of the number of motors' operat;ng or the
direction of their rotation. The conductors 74 and 76
to the solenoids of valve 50 are connected into a
logic c1rcu1t, indicated generally at 122, as are the
similar ccnductors for valves 52, 54 and 56. . The
20 solenoid valve 108 is also provxded w1th conductors
o 124 and 126 which connect into the logic circuit 122,
Similarly;'conéuctors 128'and 130'connect the sole-
noids of the valve 110 into the cxrcuxt 122. .
The control input to the circuit 122 is o
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 c1051ng that switch. Closing swltch 132 will
_ permit the conductors 128, 74, 78, 124, 82 and 86 to
- 30 energize the solenocid associated therewith and activate
all six of the hydraulic motors to rotate in a direction
to move a container toward the right, i.e., ttans-
verse to the longitudinal axes of thie 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



verse to the .l ongi-tudinal axes of the nenbers 114, 116, 100, 102, 118 and
120. The di odes contai ned 35 within the the logic circuit 122 permt 9@'
t he .above nentioned conductors, and only those conductors, to be -9-
engg @ zed. Simlarly, ¢l osing switch 138 will energize conductor 130, 76,
- 80, 126, 84 and 88 causing all six notors to rotate in the sane direction
conveying a container to the left. Cosing swwtch 134 wll ener- 5

gi ze only conductors 128, 76, 78, 126, 84 agd 86. The stub menbers 100
will rotate so that its

102 opposite so energize ppé"s’ij‘{lf;? B |§ ?1%573 SY’b&Fﬁeﬁ "nldlrfé‘gj?bﬁé%g‘t?)gr
114 and 116 wil| comductior @30 £ 6, t8K] 12|e|,r810and 88 la:mfynsgjrém:asmre
roving, ave, 1 omeach PieTe SEel ' Gl Bate! 88-2EAS SOAIEl; 0
120 will al so cowmf:ramﬁxattm sthd hk¢ftheiClophay switahed 3 avilli gnge pvay
[rom each other . R E Rodbctora oLgb o g 2780, T2y, g W8 7d
respectivel y, thatybomembers IonawzmlarGEatabsmethambamsIhpberuhdﬁfbuéll
menbers i I1 20 s MAEEE] e Lol gRRTLUIL RebBEE, W2 Hpdhaiflise, o
vertical axis in that adamm@r rserface Wemomgcrtolme srlcghjsed,'rlseuch
glo\rllgfjlctngrlsslgghl Wﬁfe%&r n%ig gyeééﬁglrt&?yg e upper sur’?a.ce 25
of stub ¥enbers meamcsqmacmﬁ/eam movingf awaurdfmgmeac@smhexxeq:qusmg
me;ﬁelégr f‘“d Tetfa € PBY €lon BA €nd OUBALaTACR thRTeaboWl BB Movds and
' - 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-
v . 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




tion of the container above the left pair of nenbers 114 and 116  nove
downward and above the right pair of 30 menbers 118 and 120 noves
upward. The net result is this rotational arrangenentgys countercl ockw se-
pi voting of the container. It is to be noted that a cortainer which is %/~
initially not centered is facilitated ber&= by countercl ockw se plvotlng

th | ock b, h 14 d. 120
Fotating S8 BHEE the wpper BhPeRbeE B RV IREOA ol EpiRe %0 1 C
direction durid;nnnmﬁmncﬁumingseopntercd@chﬂxsargpumming 140\M||

[ I - duct 6 T 11 d 116 5
energi ze only con uctors fﬁ?écﬁan% 1fma¢§£$ £§18"§X3n225\ml|

wi |l counter rotate tomar eac ["e 't
count er rot at e Gaehoxs ohd cah, oBheand Bét.h ﬂhelnﬁmqusr1114auﬂd1136 and

oot fon Tong i HbTes "kt R EGhaR, HUE SR A IR el 10 ang

106 renain hydmbms |1/13 olmiedlzmwnglt conntede rdtaperavapnfrofd exddly
switch 142 mnll h n or, and _88. The left
pair of menbers %}t % Xh%, f%ggnggg&r &?’ét g’“d&%‘é ?r‘? Egﬁ SEAST while

t he rlght paurpamijlis anaahmbreﬂlmntbeeeﬁmma'muneu&a¢ammaﬂneachnother

el n-hydr aul e T SELEFHIGRCBngi EWRuha Al P £HE. pipplEs.

addi ti bfal swi tamdxs d\dth# duetorsuld4bangs dﬁlﬁdmtmnrﬂmydraupécmmydl agonal
novenent of a [ n fa nd. 86 wil. ause a
container to m)ve é]agéa%nr@efﬂi%h‘gg?gv\e# q'lé(h A%ﬁ%?’g?il Hlﬁﬁﬁﬂl -

. ¢onductors 76 dﬂiéniLiJQRngBzenonbnethetGwmdtctors 76, 78, 82 and w;

88. The left pair of members 114 and 116 will counter
. rotate away from each bther,while the right pair 118
15 and 120 will counter rotate toward each other, causing.
a container to be moved upwérd. 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 moﬁement of a2 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 Q)-'
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
is to be noted that only members having the same
angular inclination are rotated during diagonal mode
of operation, all other motors beinc locked.
The third version of the platform 150 (Fig. 5) which may
. ‘include roiler clusters of the present invention comprises a frame -
35 .. 152 including side walls 154,155, and a central wall
156 all of uhich are secured to end walls 157,156 and
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t he upper left. Al valves other than 50 and 56 renmain 25 centered
and the notor associated with them hydraulically | ocked. Energizing only
conductors 78 and 82 wi |l cause a container to be noved diagonally to the

UpERL right,
container to
only nenbers

di agonal node of operation, all other mot o

whi |l e energi zing only conductors 80 and 84 will cause a

be noved to the lower left. It 3C Is to be noted that

havi ng the sane angul ar |ncllqgtion are rotated during
bei ng | ocked. The third

version.of the platform 150 (Fig. 5) which may include roller clusters of
the present invention conprisess a frame 35 152 including side walls

154, 155, and

hat (s 160, FEFti 60561880 10 hed. Pagi DI PR ousraIld B byded

éxtenﬁrabnqﬂﬂudﬁﬁaaly @E\Mﬁehpaazﬁmmmred1H)gmMraAHMy of

and t he cmﬂrthemaidelsall B§4namdlyhesnamtrakzwali41ﬁ@6 1$3m11&@kwm
182 are Jou”ﬁlﬁ% erl'i«be é’eFlv"Pd' Jéiﬁ .-ﬁmi f% &M ri@ da 1pbrwéen

plurality of

barr el shapecthQ)ISJéi% Vﬂ%l aﬁﬁ t"'étﬁ d-“ria .136. Each helical roller

sters eac haV|ng si x heli cal

cluster 184 is shoywnpi@rs0iByi oF a:du@ﬁ eelﬁaaérgg 139818 (Rygeg F-gont ré‘éch
axis of rotation, (as |nd|cated I n

rims projecti

A vB6) T Lot (RarERhi Farbad SoLPER LB6ABAMORPIRE 1Sn o

paral l el pl angdcisushages forgachihelbeali m‘bllerEan}usﬂmalstsuiéamdvas o

proj ecting pi

supported betTR¥BRTLRE & S Whi‘ﬂ)?trgg:%t £ ngg%?r 3‘%‘?’3& rrgtrsﬁ;%gggal %l ; erﬂ'ﬁ%

n 190.upon

pl anar surfacestatéoar r(augemaicaraedng.lre Rﬁgvabeuﬂ J45md & pave of tsdpaced

cemtral axis
t he centrm

Adubis ﬂn{serp@éﬁéc@&%galdu%ai'agys@fponf ah @l cdherancafiom

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 45° 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 ceftain of the clusters being
illustrated only by an uppermost one of the rollers 186 in
position to engage and support the flat bgttom 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
45° angle to the right relative to the central wall 156 and
lie in a container supporting zone A.
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axis. The clu
The |l eft hand
and the cl ust

clusters. As shown in Figure 5,

shaft, with c
one of the ro
surface of a

clusters 184

rollers 186 a
central wal

sters 184 include right hand clusters and | eft” hand clusters.
clusters are nounted on shafts 166, 168, 170, 172, 174, 176;
ers on shafts 160, 162, 164, 178, 189, an&3182 are right hand

ertain of the clusters being illustrated only by an uppernDst
|lers 186 in position to el@xge and support the flat bottom
container, pallet, flat bottomed article or the like. The
Ghes hxktss cf6@hel @ppergwssl roldes st R baxds tWfe tHaistagsmpdribst
%g%- ghféaprt%%mt ehk £4301929! @ glg0 1 r'rghztor{ee'@taeée to the

in a cqgntal ner supportlng zone A -12- The axe

of the upper n@étrarlélellelt@ t8essf iph@oseydr-er s Sigy lard Yoedlte %8 19fe Witaft s

178, 180, 182
axes of the u
168, 170 in a
shafts 172, 1

upPez0R® 1Dedice 103 dtl ehet @ 1URRLS s kZRITE th shaFivl l1agd y, the
qper rollers 186 of _t he cIu&&Frs ke E& t shafts 166, 5

Béne 140 130d ZRBeafis 0% RbeuSFES 6 (he URRS T SR 455
186akeykdb ton shatwse 1231 @ 7@andld 474 dreachaiche aam nor mal

four clusters 184 are nounted on each boxand

S

to the axes of__th 14RPEL roI ers.186 nes ng.,D. Thu; e clusters -
184 in zones R2&f -ar% Q%g gf@sf’%lrglal (’J-’% q:h%/\ﬁa’?eest et SUsters in
zones B and Cupper e:btlllea:rsd 18l6usine zoness A landsDr.at e@hius Rihpire 5, a first

hydraul i ¢ not

My g:éfél,oa%e if I7nRRCW and § e L}Jl@tﬁtorﬂyﬁd skarand is

connected to sha a first chain drive A second chain drive 192
connect® shaf Whide tdels USter§haPF‘t zppes \}?mal”é1 ;S-' e d%lh@’%ﬂflqﬂélsl@rs-
connects 20 25 As illustrated in Figure 5, a first hydraulic QJ
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
o/
25
30

35




30 35 -1 3- shafts 162 and 164 together. Thus, all shafts and rollers 42-
186 of zone Aw Il be rotated in the sane direction and at the sane speed :
by:notor M when drivéh in either direction by control neans to be

degsklbed 5 hereinafter. Furthernore,. when the notor M is driven in

a clockwi se direction (when observing the shafts 160, 162,164 fromthe | ower
end of Figure 5) all of the rollers 186 in zb%e A rotate clockwi se at the

sanme speed; and when driving the notor M in a counterclockw se 10
direction-.all of sheftsolléer anidn l6dnetogeaetkex:i vEhusp aldoshadts aridi se

directi Sim| | bl.e h | i

ot or Vb drives SRALEFY ASY SRPHEY o CEI1 G BOChEKE In0 iR | ©

196, 198, 200, in ghsecsion andsate the eﬁﬁm%nsﬁﬁﬁda’PYt mo toanMls ph@n elxinenin
a counter- cl OCk%xsél%e@ AhWRS ol S%Néé’ﬂtré‘lhiﬁgéﬁgl k5 ER %é@ﬁé d€s

the shafts 172,1 176 and rollers 1 zone he sane and in
the sel etcted di r berrdmafiedha; ﬁ'mh@gnm, zsheeosheepomrngilum dmen

direction 20 af YR o] y I
drives shafts 17§ 180 c:r182 an?at hel r %rgéﬁg{g 8 nggng (éﬁ%u él’ﬁaf%a
drives 208,210, 2280 ,iL§ 2,164 fixan é‘d‘%il#@l?Foﬁnéanaflﬂﬁ(?eséﬁe @f mtse

wi 'l be.descri be@o'l@%&'é"@.fﬁéermn ddnedfa 1FEt2Be clockWie! at WHA dlne/ Sdpeed;
will drive the rollers in their zones in the selected direction_and at t e

same speed as t h@ndoMhens QT ving Jhedieter MheiB: ReFopprerclockyise
descri bijgg the s@itedtidn el ¥B the WoIlefsCoAt abRer A( a&eouﬁrvéﬁ an a

b?tFonEd art|C|e%%unterclockw1se 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 hydrauiic 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



30 may be propelled while supported on the rollers 186, it is
believed that it would be hel pful in understanding thgkinvention to briefly
describe the driving forces exerted by the freely rot ble rollers 186-<on,

the bottom of the containers. 35 Havi ng reference to Flﬁﬁre
5, if the mtor M drives all clusters 184 and thus the rollers in zone A
-14- in a clockwi se direction, the trailing end (i.e., the | ower Ieft end

F 5) of | | with t il
0 Foue ) oh SASloballise MTAEoA S i REES oY b N Gt g v
t he forward emdsve(rl 1eft td!ﬁ dirgRigns DY oficeachl| eod lier @6 t@@aw |1 be
dd d f th
;rg?/faerso:/mnvxg(r)g e par g:ltfqp‘{ea“#ﬁﬁ%%eﬂggés o?‘l IE?IVI reelrc‘Pr gtsa'?abl ye
rollers and \Amhlrdllg mmta:tdemiwmrqmyta@t Meith theeconfainer wl'a/ilsei in
Figurg 5. 1T, L0e e 5&:}%{ ey’ 85 °' '&Eé +88nt"ehEC o ife qfctl"f&é” a

count ér- cl ockwse I on the dg forCe agal nst the contarner would
be downwar dl yiandone ﬂﬁewﬁﬁl hﬁ;movnﬁe ownwagdly sways from the The

| di | & +f 150 (Fi
3y chn bo o GoRTirenty, b S NS ek SaREOEERSORL W IR 157 (O

contai ner to tl-nezQT’QntA (\Flﬂgl be paraklpliwith kbgeaxesgof Lhe AreelyD are
driven in a clagowatayig %e)!ér:?é‘ éﬂawﬁlfﬁenaibect&eut %p»eirdi & 5) thus

novi ng the container to he coptainer Ista drlven to the
left, 1811 shafthe Fighhas A”:?"@‘%mb“[?’ag\érﬁrﬁvenllfnti‘e clusters o

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
vxewed in Flgure 5.

O

15 ' The several dxrections 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;_S) éll shafts in zones A,B,C and

20 D are driven in a clockwise direction (viewed from the

| bottom of Figute 5) thus moving the container to the
right. o _
1f thé container is to be driven to the
left, all shafts in zones A,B,C and D are driven in a i

25 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

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. S5). =«
35 : :



25 - countercloekwi se direction. If the container is to be driven 95 -
di agonal Iy, upwardly and to the right at a 450 angle, all of the shafts and
their rollers in zones;A and Dw |l be driven in a clockw se direction,
whigg the rollers in 30 zones B and Cwill be held stationary. It will
be appreciated that the freely rotatable r0||;¥§i 186 in zones B and Cw |l
provi-de support but no driving force to the container and will freely rol

per LG e cont aLneC O P BHG EBnURIARY. Y £k U L AE LA Bl Ty
| eft, the shafts. émlm.’rardly chh@rtoi theodes tA ahe Bhaftsbandrthenri kedlers
count orcl ockui se, 4T S Angbals B34 Be' BAVSE & YLGkbrIRARAS
I f the container danamﬁxbnkam@ntﬂéaghaikby1mpwmﬂﬁ§/BcnmﬁeCIwﬁﬂl blee heic
Phal s L7 OneS eIy SYEP400, o, R Ol SR RIS MY S,
di agonal Iy domnwaaﬂﬂycﬂtbtfrééhyrrghn the shafts in zones B and C are
oriyen in 2 cLockw se ety prggdcLe B 3 Y MR IAF, By R Y
cl ockw se d|rectlupwﬂnﬂmye&aethéchéf&xl&hetmhdjuﬁtxnlzoueses aAngng Ejyea
oo e & SF Mt TP 0BRSS I B STE R8BS, Hned
to be drid®en inaA and D are hild 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 wWhen 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 clockw;se dxrectzon. o
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 tc be driven downwardly

L
(b ]

(Fic. 5) the shafts in zones 2 ané D are driver counter-
clockwise,'and the shafts in zones B ané C are driven
clockwise. . '

A fourth version of a conveyor is
illustrated in Figure 8 and is the same as the third
‘version’. . except that the platform is lengthened to

L ]
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count ercl ockwi se direction about a vertical axis, the shafts in zones A and
B are driven in a counterclockw se direction and the shafts in zones C and
D are driven in a clockw se direction. 25 @I]o When t he P
container is to be driven upwardly (Fig. 5), _the shafts in zones A and DJ;':’L'
are driven clock- wise, and the shafts in 'z%ﬁ’f‘es B and C are driven U
count ercl ockwi se. When the container is to be driven dowwardly (Fic. 5)
the shafts in Zushude atdoDaddd tdonadn zones € -andofkwi decamthindky shafts

i Traerated o Bt g S HAG L oL O AL kel TR | R

the platform i sdentdtahbetiot ¢hose 1 the|thierd woveddiorowallzonés E and F.

Accordingly, c o) . t f t:h ver.sio | red tigal t hose
of the third v rsi‘g??gé\n?fﬁéﬁo?ﬁbgé&reas%ﬂ Egergdlénblﬁé@glgpt a%cf' g%pﬁo %ﬁfégof t he
fourth ¥ersion yéhat iare etbatalaxe equivakent ntohthoisier dn/ethse arhimg | | be

(Fi o 8) i nol udes onews avidd HEbedidnka Bhe thand noed s iLiaule,
thereto 10 bByhetbylétherh®@™g the platformto handl e | onger con- |
Shafts 220 222 and 224 | ol PARKEGHE 265 (K947 B) | Il apidsr e qhed AQLPY
has four clust &s, 88a Reyewithertstm nev lzoies 18 and Foladdes 186ar ¢ bor nal ed
i each gl ustere ABsg, THRGAiNS A3 £8Fofh el RAHAIY FodySk bhe
tainers, or longer flat bottomed articles. )
Zone E is provided with three shafts 220,222 -
and 224 journaied_to the platform frame 152a. Each
‘'shaft has four clusters 184a keyed_therebn with six
15 rollers 186a journaled in each cluster 184a. The shafts
220,222,224 ;re'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'té 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.
o Containers supported on the roller 186a of
the longer platform 150a of the founth conveyor
veréion' .fwill -primarily be moved longitudinally
or transversely of the platform 15C. BAccordingly,
only these functions will be described. It will be
‘understood that the platform may be much lohger if
desired so that many additional zones may be addec
thereto for moving & series of containers (or other
types of_a?gicles)_léngitudinally of the platform and
‘transfer them off the platform to their right or left
at a plurality of different longitudinally spaced
. stations. '
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drives 226,228,230 and are right hand clusters. Simlarly, zone F has thre@}-
shafts 232,234, 236 journaled to the platformfrane 152a wth four 20
clusters 184a keyed thgreto that are simlar to the clusters on shafts
2 222 and 224 except that the clusters on shafts 232,234 and 236 are |eft
hane cl usters as conpared to those on shafts) {20, 222 and 224 which are
right hand clusters. A notor M6 and chain drives 238, 240, 25 244

connect the motor M6 to thggshaet cohtra Zfdr 286. t60BeadaversUOEKEd on the
roll er 186a of the Ionger pl atform 150a_of the fourth conveyor version

will  primaril F¥ehtolEdslofdi @ddi Ehalts 10, 2RBGE 881y Bor (G PR fBrm

150.  Accordinclana 3€ are aﬂf':.)betr'thSﬁ d Wirdcinssai b rbetdescrddariewdd bk
be under st ood 't hat the glat orm may be much longer if desired so that many

addi ti onal” zonetHRyPeEtaRied F36W% §or noving a series of containers (or

-other types of articles) | qfgithedicktainériie pbabeoBFivRh I the left,
"transfer themoff_the glatfornlto their right or left at a plurality of

di fferent | ongi t341 n8hpY tepdfed@ldi A e zones are Ariyencdh & rrounters
be driven to theIbekwiski @ir®kctdldn shafts in zones Aa, Ba. Ca, Da, E and F
are drlven ina clockw se direction as viewed fromthe hottom of Figure 8.
5 C1f the &nttREn&Cn@iRehel 8r EPcRet 8TiNEN HRANSYErSAAYL S

inall of the zepeseapeplait@im N 5L 0Nt &% - uplkaskWas eedieies! i @kg | fgf he
contalnﬁc is to be drlven transversely of the platform 150a in an upmard
(

diretiod (Fig. #1l19f the &maﬂﬁst#ﬁe%ﬁkﬁfs Bn PBn@8SAL vBd lahe dnivenpe

driven in a clockwise direction; and all shafts in zones Ba,
A . 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 Aaz,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
N/ the high'bressure fluid available to four solenoid
25 . operated valves V1,V2,V3 and V4. When the cores of
the valves V1-V4 are in their illustrated central
positions, the motors Ml-Mé are hydiaulicaliy locked
from movement. When one or more of the valves V1-V4
are shifted by the electrical portion of the circuit
of Ficgure 9 to their parallel passage position, the
associated motors will be driven in a clockwise dir-

[PV ]
~y

ection at the same speeds. When one or more of the
valves V1-V4 are shifted to their cross passage posi-
. tions, the associatedé motors will be driven in a counter-
, 35 ..cidckwigé{%?tgction.



in a clockw se direction; and all shafts in zones Ba, Ca and F will be
driven in a counterclockw se direction. If the contai ~is to be driven
transversely downward (Fig. 8) all of the shafts in zﬁles 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 direction. Tid-hydraulic portion of the
control circuit of Figure 9 for driving the notors ML, M, M3 and M4 of 20

the third -conveyor versiAncikbuitr #oredrivird othie ﬁoit&r&SPflOJMOVﬁi A
hydraul i ¢ punp R draws

t d di ts the.fluid th h
condui t 250 whi'dHf Bk efh‘é‘ﬁ?ﬁ%TﬁpggsﬁF‘ea‘qulﬁ atrkg?clag?aGSé“ﬁuflsf d{hrré'g%oi d

25 - oper at ed:m%yeshéo’l lyades platférr \Whentd heocer eheofcdﬁﬁiv,%;v@s
VI-V4 are int r |II ted _central Sd tions -M4 are
hydraul i cal |y Ir%&% 58Fn§n?3’ Q’tﬁr?er ’Fm%@ BP ®es VI -V4

are shifted by ddﬂﬁtﬁmta abbupoat Nerrtd.fcatlheax:ls Fuls shoWngume ¥4 diord hei r
par al | el

cl ockwi Sepgls?a e'CtI tlgg?hg ggas OCI \nﬁoferpén%wbk ﬁgﬁg%%e%n\% ves
V1-V4 are shiftelbséedt bei actuase Mms@genm -04 i s, mblerasacivs ed notors
ror b, e OB s Eh e sS85 S Sbnsion o S
contai ners di r axdtytaonosantbe hseémtaplrmd dfromrT i gurevaothe Thant ai ner
CLogongh ! oo b PHLEEER, B B4 e Sugrs, PP S Bt e
A-F can be cl osmsivg cofictL4s® and 30 st evicth téhe” bbt indibatithg a closed :
switch. 1In the same row under the "output" portion of
Figure 10 are listed the direction of rotation of two
or md_re 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
Ml rotates _cl_ockwise , 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-E8, NAND-gates N1-N4, AND-gates Al-AS8,
Darlington amplifiers D1-D8 and solenoids S1-S8. The |
solén_cids S1-S8 operate a plurality of valves V1-V4 o
25 to connect the hydraulic motors M1l-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 éonveyor version .would be the
39 same as that illustrated in Figure 9 except that
' two more soleno;d valves and two more portions of the
logic circuit would be added to Figure 9.



The motors which are actuated and the direction of their rotati on can be qq

ascertained.fromFigure 10. The 10 "I nput" portion of Figure 10
ine{,udes a plurality of;.;rows of "lI's" and "Os" with a "1" indicating a
closgd switch. In the sane row under the "output" portion of Figure 10 are
i stted the direction of rotation of two or nore notors with a "1"

indicating that the notor is 15 actuated and the colum indicating a

cl ockwi se (C) or counterclockwi se (CCW roth®+on of the actuated notor. For
exanple, when switch D (Figs. 9, 10) is closed notor ML rotates cl ockw se,
not or M2 countercl ockwi se, notor M3 cl ockwi se and notor M

count ercl ockwi se. This can 20 al so be seen by follow ng 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 anplifiers DI -DS
and sol enoids Sl -SS. Tfige gg%,gs renti P ek 2L I f Lves
V1-V4 25 to connectsé)#u ydrlau ?c not or s méﬁ/ﬁ HE@EE%}SgrﬁaB ?g\ig’u P.
The swi t ches mayatfe ephs il Liged nin the t?}b@/"ﬁﬁymbefnﬁnnﬁea cmaét"Joy
Stick" control. m@fn%byﬁ%'&mg£m&d%sw th Qbul e QW'@Qve

conveyor version would be the sanme as i ustrate Irgure 9
except that two rﬁﬁ%%@ﬁ%’i’dt"?/aﬂvJe’sn%rﬁP‘IW%r%npUManérﬁﬂcﬂﬁé RE§i C

circuit would be r%&%bﬁt@e&lwﬂ@ convé%ﬂmg1 <9r f'f@eapE?ﬁﬁB?ek“‘t‘.SB‘iboﬁlnhas
been descri bed her.ej s utjli atform of an

in
air-craft | oader w%ﬁr}’ |§r?%°]c%§1t%"h$l setor’t%'ie?tt%al HlﬁFéélﬁé{v@

appl i catildh to adomeeysrweyor in which articl es are reoriented during
conveying or to a transfer table in
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which arti.cles are distributed to a plurality of 10 conveyors. 15 207

25 30 35 -20- CLAIMS 1. A helical roller assenbly for a contai ner )
transl ating and orienting apparatus conprising: a plur Uty of barrel -
shaped rollers, a roller carrier housing having a—cent axis of rotatic

and having a pair of axially spaced sinuous rins pr oj ectln radi al |y
outwardly fromthe central axis, the rigg-having zﬂu“w , mumumrl ng
paral | el planar surfaces arranged at an angl e of ve to
t he centralzeﬂézMéwm means for journally nmounting the p uralit y "of barrel
shaped rolle espective pairs of the plurality of facing parallel

pl anar surfades onArbedicehalrodler magemilxufar 80 comtafiaEmotyens latoing

pl anar surfacgss c?rlenﬁﬂbeld%@réﬁﬂé %O'@%ﬁ[%rglaaccordl ng to claim1,

wherein the planar surfaces “are arran ngl e of substantially 450
with respect to tie RaRaldtyak baxrel shaned gokletsr assenbly according

to any preceding @ ai-El\I/éQr eéé\ri-marr Oﬁaﬁé@ﬂ@' r?d‘@i?ﬂgf d hSeB%&fa@\. éQ%Bedof

rollers are all at, the gﬁg radi al distance fromt central axis
ctd

helical rol | &PtaEam 3 Vingg & Paky PfeAthald | aPAFefesdntouse kRS ol
shaped rol | erprajectingnalddi ablpt edtwardispertomethel IderfriDeakas Nkhe

planar Surfa%%%é”@av1ng 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 CJ
shaped rollers to respective pairs of the plurality of
facing parallel plana: 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 45° 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 shéped 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.



| pins secured-in axially aligned apertures in t he pl anar surfaces definingwl
thé rotational- axes of the barrel shaped rollers. 5. A helical roller
assenbly as clained in any preceding claimwherein theT '

hG&%Lng is a unitary casting. 101 -21- 6. A hgni r assenbly
according to any preceding claimwherein at | east'g Iml & jﬂm rollers
are journally nounted to six respective pairs of the faClQ)y

surfaces. 7. A helical roller assenbly aggerding to claim1 or claim 2,
wherein there are right hand and | eft hand said roller carrier housings for
formng right hand and left hand | helical roller clusters. 8. A heli cal

roll er assenbby as | heddgaln roldien lassemblpsagserding & hangi precediniged

with referencg it fr @S SdPUN Y FEUkes Px Baffe@ndnaphal Ko fi@Y¥ 95 re
journally mounted to six respective pairs of the facing
planar surfaces. |

7. A helical roller assembly accofding 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
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 Pigures 5, 6, 6A and 7 of the drawings.




