2232947 Rl GHT ANGLE TRANSFER DECK’Thfs?aneqtion rel ates to conveyor
systens generally, and nore particularly, to right angle transfer decks. A
conveyor system such as a land-side or fixed air cargo syste for
exanpl e, requites‘nmeans for .rotating about a vertical axPs=t Pt *cYes
conveyeéd thereby, as well asineans for transferring or shifting such
artié¥es, i.e., nmoving the articles at right angles or transverse to the
former direction of novenentw thout r ot at iton. “Thé nunber of such
rotate neans, i.e., rotate decCKRIGHEPOANGEE TRARSFERVBEEK i s usually far

| ess than the nunber of such right angle transfer neans, i.e., right angle
transfer decks, because the conveyed article usually needs to be
rotationally positioned only once while the conveyed article may be

sel ectivel y transffhisednyentiign relgites Ao swnveyore syshens) gegnenaldiyyhtand
conveyors in the system as well as at each place of discharge fromthe
system UsuaPP¥es pagtdcalaxdy c 40 Hight anglieotransfer gdackergl e transfer

deck, but a right an% nsfer deck cannot functjon as a rotate deck.

Rot ate decks requfr & E’gﬁéﬂi’gx system-uSUCh &% & landssids Qe fdrpch@ly cargo
manuf act ure BXETRRALACT SEPBPIB ERSSF e KEeDBe LOE of SERSARS (APSHE 2
and rel at i vel g raca. fittn, e # it es (06nP6Ydq Bhoflol TRE" Wila dE ikl
Tconal st ent |y EerqarhdfERLANGE ShAREIRG SR ELRS Ry 7T Boving, the
just as reli abicA®E at right angles or transverse to the former direction
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of movement, without rotation. The number of such rotate
means, i.e., rotate decks, réquired in'any sysﬁem is usually
far less than the number of such right angle transfer means,
i.e., right angle transfer decks, because the conveyed article
_usua;iy needs to.be rotationally positioned only once while
the conveyed article may be selectively'transferred at3right
angles at each intersection of straight conveyors in the
system, as well as at each place of discharge from the system.
Usually a rotate deck can aiso functibn as a right angle
&,} transfer deck, but a right angle transfer deck cannot function
| as a rotate deck. Rotate decks require complex structures
and/or several independently controllable:.power sources and
hence are difficult and expgnsivé'to manufactﬁré aﬁd_maintain.
N o A rotate deck of this type is disclosed in our United Kingdom
Patent No. G52174966; The need for an effective, reliable,
and relatively inexpénsive right angle deck is apparent.
The present invention provides a right angle transfer
deCk-whidh reliably and'consistently,siderhifts conveyed

articles upon demand and yet functions just as reliably and



2 con5|stently as a straight conveyor when desi red which is relatively:,
sinpl e and i nexpensive to manufacture and mai itain, -and whi ch preferably
requires fewer conmponents and, in particular, a mninmmnunber of

i ndependent |y control | abl e power sources or notors. According to the .
present invention, a deck for translating an article such as a pallet |n a
strai ght ahead direction-or in either dixection orthogonal to the stral*g-ﬁ‘t
ahead direction, conprises: a frame having a rectangul ar shape

conpl erreabnsisﬂ:era:]rgecasngulsa&rasrgme ebmvfe@(qmldménoaesrﬂnesd £;whiient iand

second s f 0 [

paral | el Eéi Rv@?gnéﬁ. | na %e%g‘%qvtgr#oh Ll onsﬁz'{%% (?Fﬂnjilié:rélr}_l

el ongat ea§9bsW§|’rFF’al Prefsrah arreoﬁ"il =St h:Ee'gﬁEf t§°BP &ndyet in
al t er nat pagtiictil axhe ahafirsimofm t humbetromif séndependantly t y:ond:fro]rldhlmf
clusters oggynggqrcggogr ﬁg@oggt atable with each shaft; the rollers of a

gi ven cIBster el n n_t he same ,diregtion and the.clysters on
each shaft aI‘Fs ﬁ& ?%“fo%" S:q‘fngpgﬁ’seﬁ‘ hd WWERF I o cd ofeFHhe TOTst ers of

said fi rtraasdasemcarshartleée—sswh RS ral paue&ngmecamtnaﬁqatemhead oy

directi ogsreetdon ox Si)ﬁf bS thidhidi 9861 6t ooy o=l i 8! ¥heostedittht
t oget her gggdcagggglﬁﬁ cﬁmg)?‘i%%%t I ve variable drive neans, whereby the

first Secaon be i ndependently rotated :as sets =
in opp03| t e aorframey hawlagr @t Feasangul aresphapet coaplienaniaary oto a
transl| at regtahgupak! shapel oft ithel palletnerofartiiele;t hogonal. directions or

for moving the;pakl ghd 'éé&%eftéé?é&rﬁf aLRafed §66Eh8T1y mounted to the
frame substantially in parallel and in 1ongltud1nally spaced \J
apart relatl_onshlp to form an elongate substantially co-
planar array, the shafts of the flrst set alternatlng with
the shafts of the second set;

. a plurality  of roller clusters mounted -_upon-. and
rotatable with each shaft, '

- the rollers of a ‘given cluster all beJ.ng angled in the-
same direction and the clusters. on each shaft all hav1ng
rollers angled in the same dlrectlon,_
| the clusters of said first and second shaft sets haVJ.ng
rollers angled in different dlrect:l.ons. and, )

. the shafts within each set . being. dr1v1ngly connected
' together and connected to a respective variable drive means,
' “whereby the first and second shaft sets may be .
independ'ently . rotated as sets. in opposite ~or similar o
directions with respect to each other for translat:.ng the
pallet select:.vely in one of the orthogonal dlrectlons or for
moving the pallet in the straight ahead direction. L
Thus the present 1nvent10n prov:Ldes a relatlvely s1mp1e
and inexpensive transfer deck partlcularly suited to the ,
accurate translation of articles without rotation. - i
Other attributes of the present. 1nventlon w111 ‘he
'apparent from the Claims. A preferred embodlment of the 2
invention is described below by way ' of example and with
reference to the drawings, wherein: . D
Figure 1 is a top plan view of a rJ.ght angle deck with
- portions thereof eliminated or illustrated schemat1cally for



Thus-the present inventien provides a relatively sinple and i nexpensive
transfer deck particularly suited to the accurate translation of articles
Wi thout rotation. - Qther attributes of the present invention will be
apparent fromthe'Clains. ~ A preferred enbodinent of the invention is
descri bed bel ow by way of exanple and with reference to the draw ngs,

wher &h: Figure 1 is a top plan view of a r;ght angl e deck, with portions
thereof eliminated or illustgated schematicatly for:-. 3 clarity, according
to the preselarivgn igdtoriihg it tthe’ preeseritibipveritovenng de direction of
rotation required of the shafts incorporated into the deck of Figure 1 in
order to achi eve \wirguwe @i iescia dizbbé showdnmes the directiosyaf arotatdéon
Referring nowto Figure 1, there is shown a deck, indicated generally at
10, havi ng a deguire® ofhithei shafteeinoorpogatied dotoecthengesk i Bigure 1
shorter structural nenbers 14 and 16 and a pair of |onger structural
menbers 18 ardd 2orderefe mchiever yamigusetireclienst ffgumeyenenti f#ox rthe
plan form which preferably is proportional to and conpatible with the

di mensi ons ofcanweyed k1 et to be handled by the deck 10.  Such
pal l ets woul d be qg S¥ed onto the degk 10 fr%p

! _ the left, or &he right Q%‘
=tg‘leI systemwith hﬁ'é"b%cﬂol"’s tRELONES hirt FRRES iRy ERO¥MLiE( HECK,
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long axis of gh&.RAHAR} EEHRLOEINGCaSPALEALEY shorter structural members 14

and 16 and a pair of longer structural members 18 and 20.
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These members form a generally rectangular outline in plan
form, which preferably is proportional to and compatible with
the dimensions of the largest.pallet to be handled by the deck
10. Such pallets would be conveyed onto the deck 10 from the
‘left of the right by the system with which the deck is
associated with the long axis of the pallet transverse to the
'shorter members 14 and 16, and discharged from the top or
bottom, i.e., in the direction of the up or down arrows with
the long axis of the pallet remaining essentially
\_/ . perpendicular to the shorter members 14 and 16." Similarly,
the pallets could be conveyed onto the deck 10 from either the
UP or DOWN direction and discharged to either the LEFT or to
the RIGHT with the long axis of the pallet oriented as
. explained before. The pallets, or any other flat-bottomed
article, can be conveyed from left to right, or right to left,
and from top to bottom and vice versa.
A plurality of shafts 22A - 22J extend across the frame
12 and are journaled at each end by conventional bearings in

the longer beams 18 and 20. The plurality shafts are



perpendi cular to the shorter nenbers .14 and 16. . Similarly, the pallets
coul d be conveyed onto the deck 10 fromeithef the UP or DOM direction and
di scharged to either the LEFT or to the RIGHT with the |ong axis of the
pal l et oriented as expl ai ned before. The pallets, or any Other
flat-bottoned article, can be conveyed fromleft to right, or right to -
|l eft, and fromtop to bottomand vice versa. A plurality of shafts--22AF
22J) extend across the frame 12 and are fournaled at each end by
convent i et e PEBLYN@VEN) ienfbEL" abdRHred CaPPengd parHEl &l UE8! ehkh
shafts are 4 preferably even in nunber and are arranged parallel to each
ot her arstheecesh@sspaceld Yesserrtibaldiyst anceegnait . dbstfaaicé! yapare.
shafts are rotatably supported by bearings carried by a support nenber 24
ext endi rRreferablhyancthenshafte tare hrothtabdy nswpportéd oyl béarings
internmediate their ends. This support nenber 24 permts smaller dianeter _
shafts 2srried® by a hsuppert onenker ng4 ceyteniingdbetweenoant connestiedndi ng
| oads i nposed by the weight of the articles conveyed by the deck. Each of

t he shaft® Bbg shartepememiers dl2opnchvi6aiptarnediate dheirrends. s
affixed thereto with a plurality of parrel-shaped rollers 28 {reel '
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Each of the shafts 20A, 20cC, 20E, 20G and 20T have a ~ '
. plurality of clusters 26 affixed thereto withfa'plurality of
barrel-shaped rollers 28 freely rotatable thereon.  The
rollers 28 are preferably oriéntedeith.their axes at.
. substantially a forty-five degree an§1efre1ative to the"axis
‘of the shaft to form a right hand cluster, although“other
angles are possible. - Clusters 30 are affixed to”thé"sﬁafﬁs
20B, 20D, 20F, 20H and 20J. Each cluster 30 has a*plurality
of barrel-shaped rollers 32 freely rotatably mounted thereon. _
. The rollers 32 are preferably oriented wifh‘their'ékés at"uJ o
substantially a forty-five degree angle relative to*thé'axié, |
of the shaft and in mirror image to thé‘angle-of”réllers 28,
- to form a left hand cluster. However, othér.angies are again
. possible. The clusters 26 and 30 may be similar to the = :
clusters utilized in United Kingdom Patent Serial Number
2213908.
The roilers=28'and 30 contact and support the bottom of
. the containers or pallets. When the shafts on'which_the

cluste:s are mounted are rotated, the rollers exert a force on



of barrel-shaped rollers-32 freely rotdtably-nounted thereon. The rollers
32 are preferably oriented with their axes at substantially a forty-five
degree angle relative to the axis of the shaft and in mrror inmage to the
angle:of rollers 28, to forma left hand cluster. However, other angles
are agai n possible. The clusters 26 and 30 may be simlar to the clusters
utili®®d in United Ki ngdom Pat ent Serial Nugber 2213908. The rollers 28 and
30 contact and support  the bgtit.om of the containers:.or pallets. When t he
shafts on whithie tettomsefr the conhainarsiralengatbe, adis rof | the exdation
force on 5 the bottomof the containers_along the axis of the rotation
for the roll &p%, the ¥Rl lersd pf tmdigatad hYs&heardaraws haspecipkghe with
roller 28 in_the l,ower |eft corner, of the: deck 10, Rotation of the shafts

22A, 22C, 22Ehe$3 FAller £& iR Khe loWeEcieEh coRRey; PE-then deck 10.
ion h d. as - d i ' i | 00Ki N
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roller 28 in"contact with the confainér to exerf a force In the ‘direction

ofwu the arrow)der didld Vf Yohd Wt Olo Oin t FEgsPal 15)72Bne?2Brcé’lexertd@th

22J in a clockw se and countercl ockwi se direction wi-ll result inthe roller

gg ca(r]I ri4,gd byhieh®otitivh &S a3kontained infoofitact withdthecrollets 29 Aill
_ an

_ be along the axi; of the rollers 28 in the direction of the
~ arrow 34. Rotation of the aforementioned shafts in a
counterclockwise direction will cause each roller 28 in
contact with the container to exert a force in the direction
~of the arrow 36. Similarly, rotation of the shafts 22B, 22D,
22F, 22H and 22J in a clockwise and counterclockwise direction
will result in the roller 32 carried by the clusters 30
exerting a force in the direction of arrows 38 and 40
respectively. ‘When all shafts are rotated clockwise. at the
same speed, the component of the force indicated by arrow 34
' in the UP direction is offset or cancelled by the DOWN
component of the force indicated by the arrow 38 and the
components thereof directed toward the right cause the
container to be translated towérd the RIGHT. Similarly,
rotation of all shafts in a-counterclockwise direction will
translate a container to the LEFT. Translating a container
purely in the UP direction is achieved by rotating shafts 22a,
22C, 22E, 22G and 22I clockwise, while simultaneously.:otating
shafts 22B, 22D, 22F, 22H and 22J in ‘a counterclockwise

. direction at the same speed. Translation in a DOWN direction



respect

ively. When al | shafts are rotated clockw se at the same speed,
the component of the force indicated by arrow 34«in the UP direction is
of fset or cancelled by the DOAN-conponent of the force indicated by the

arrow 38 and the conponents thereof directed toward the right cause the . |

er to be translated toward the RIGHT Sinmilarly, rotation of {ail

In a counterclockw se direction g| translate a container to tﬁé*
nth

contain
shafts
LEFT.

Transl ating a container purely

e UP direction is achieved by

rotatingishathie¥2d BPGreddfsifgCtiel dPtectioksi of whtdeishmrecdteadis! y
rotating shafts 22B, 22D, 22F, 22H and 22J in a countercl ockwi se direction

at the shmpedpately. aﬁbueslatTnansmaaiaﬂMNfdtheccpnmalne& iin amulgwméﬂn/'

reversi

ng the directions of rotation recited i nmedi ately above.
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directions at right angles, 1n¢1ud1ngwthe-spec1a1 cases

' wherein the component of motion in either of those directions

is zero.

A reversible rotary drive 44 has a pair of sprockets 46

and 48 secured to the output shaft~50'of-the'drive:j A pair

of sprockets 52 and 54 are secured tO'the shaft 22E. A chain

56 is trained over the sprockets 46 and 52 to drive the ‘shaft

22E when the output shaft 50 of the drive 44 is ‘rotated. A

pair of sprockets are also attached to the shafts ZZC'and3226

with a chain 58 engaging the sprocket 48 to drive the shaft

226G and a chain 60 engaging the sprocket 54 to the drive shaft

22C. A chain 62 trained over the other sprocket on shaft 22C

to drive a sprocket affixed to the shaft 22A. = The shaft 221

is driven by ‘a chain 64. Thus, the'shafts"22A,‘22d;j22E, 226G

and 22I are all driven in the same direction by the drive 44.

Similarly, the shafts 22B, 22D, 22F, 22H'énd 22J are driven by

"a reversible motor 66 through a comparable arrangement of

sprockets and chains 68} 70, 72, 74 and 76. The table of

Figure 2 illustrates the direction of rotation of each of the

shafts 222 ~ 223 in-order'ﬁo achieve the direction listed in

FErfEY°ES) B Rk Hahalting of idBEr €18 GoRlboRBREE (BF° mELIBN Y |
5§41 ehd Onbllh SEAMR2dna S1GHE," éfmh&ééﬁé&ﬁ%l%}’%l% spiRFket s



22E when the out put shaft- 50 of t he dr|Ve 44 i.s rotated. A pair of
sprockets are al so attached t‘'o the shafts 22C and 22G with a chain 58
engagi ng the sprocket 48 to-drive the shaft 22G and a chain 60 engagi ng the
sprocket 54 to’'the drive shaft 22C A chain 62 trained over the other
sprocket on shaft 22C to drive a sprocket affixed to the shaft 22A The
shaft “221 is driven by a chain 64. Thus, the shafts 22A, 22C, 22E, 22G
and 221 are all driven in thegsane di rection by the:drive 44. Simlarly,
the shafts 22Ehe22Rf{22EplRidid atNer@dfar e drinen directrioner sifl eotatdon66is
t hrough a conparabl e arrangenent of sprockets and chains 68, 70, 72, 74 and
76. The tagf@db‘?atﬁgubé' ath (an rareewt Aaddigie o rebeckwise andofCQhcEPT

f the shafts_ 22 J d hi the dir ) i sted
Che left col (FRRRYRFELpokvise. erTh RS b Ebpotoree iRRAARY in

both an arro"ﬁé{;%&‘%&” DOWI C ﬁ%q%lpé CLOLE Wirtén a1l Hfarts

summat i on of orce corrponen Irections 1S

essential ly zgre ybeatal! iahahles s rﬁﬁ@rﬁham atetha@neasie’ @jded] aind hehe
sage speed, and the summation of the force conponents in the LEFT and Rl GHT

directions issessabhionl |9f z&he wioncadj @eeponehtst sinr dheot HEFT | andpREGHE
directions at _the sane speed. It wll _be aggarent that it is possible to

achi eve resul 45RECFLPREs bF HFSMEARLLYe 2RHO| n“"&?@/ RIREEBR FPRLEE RN
Y008 0 SRSEEed Ity LpRSLLEN " el LN S nd b BE Ve, 111 2ELE
:?gpgagnt_ that the fel kana 'Bee%%a&%nﬁeﬁﬂaﬁoh@elgr 'pﬁﬁéﬂ:lé‘ Ebr ré&hié%e
o/ resultant forces of any magnltude and in any dlrectlon by

: suitably varying the speeds and directions of rotat;on of the
respective shaft sets, 22A, 22C, 22E, 226G, 22I and 22B, 22D,

22F, 22H, and 223. It will also be apparent that the rollers

in each set need not be oriented in.mirror image to one

another, or at 45° to their respective shafts, in order to

achieve the desired resultant forces. ~ Thus, while a

preferred embodiment of the present invention has  been

illustrated and described herein, various changes may be made

therein without departing from the scope of the invention as

K./ ~ defined by the appended Claims.



another, or at [err] to their respect|Ve shafts, in order to achieve the

desired resultant forces. Thus, whilé a preferred enbodinment of
the present invention has been i1 lustrated and descri bed her ei n,

various changes may be nade therein w thout departing fromthe 'scope of the -
I nvention as defined by the appended C ai ns. CLAI M5 1. A deck for;”n

translating an article such as a palletgin a straight ahead direction orrln
ei ther direction orthogonal to the straight ahead direction, conprising:
frame h?%@ﬂﬂg? rect angul ar shape conpl enmentary to a rectangular”shape of

t he pal article; first and second sets of shafts journally nounted to
the frame substantially i.n parallel and in.longitudinally spaced apart

relatlonshlp to. faqr | ongat e,substantial ly co- planar arr the shafts
of the flirst Adiecl (EoREFARSAREADSHANS RRGACLS F9RH saoRd BadLet, in

plurali Ts%.ra‘i}%ﬁ A #Hedeisn HPUE‘.he@ltﬁ%Q“ dl%ﬁlwt&%lfoé%ﬁﬁ ‘?E&h |

shaft; th ers of a given cluster all being angled In the Sane
d|rectl¢Mean&ﬁﬁaagﬂtﬁﬂ&headndxzaﬁtxﬂnﬁtcampriswmmg rollers angled in the
sanme direction;_the clusters of said flrst and second. shaft ﬁets having. 5 .

rol lers angl & §TRle haviMa & r LeCtangular,Shppe SpRRLeBPRFREY 4 §et
bei ng drdadta@igh 163N e 5@(;@{@%;5‘% PNeetEhdp a respective variabl e

dri ve: means, &%%reby the first. and second .shaft sets my - be SR
|ndependentlflnsneﬁnﬂiseaon&esetS|nf epp@tsteoummalmmnmqunted to the
‘frame substantlally in parallel and in longltudlnally spaced
apart relatlonshlp to form an elongate substantlally co-
planar array, the shafts of the flrst set alternating Wlth
the shafts of the second set; ' '
a plurallty of roller eiusters mounted{tubon and'
rotatable with each shaft.e | g R
the rollers of a given cluster all being aﬁgled'in-the
‘same direction and the clusters on each shaft all having
rollers angled in the same direction;
the clusters of said first and second shaft sets having
rollers angled in different directions; -and,. _ _
- the shafts'within_each set being.drivingiy connected
together and connected to a respective variable drive means;' ;;J
whereby the first and second shaft sets may be
independently rotated as sets in opposite or similar -
directions with respect to each other for translatinq the
pallet selectively in one of the orthogonal directions or for

moving the pallet in the straight ahead direction. ’

2. A transfer deck according to claim 1 wherein the rollers
of the first shaft set are angled in mirror image to the
rollers of the second shaft set to form right hand and left

hand clusters respectively.
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directions with respect to each other for translating the pallet
selectively in one of the orthogonal directions or for noving the pallet in
the strai ght ahead direction. 2. A transfer deck according to claim1l
wherein the rol'lers of the first shaft set are angled in nmirror image to
the rollers of the second shaft set to formright hand and | eft hand

cl ust'®f's respectively. 9 3. A transfer deck according to claim?2
wherein said drive nmeans compiises: an inde@endently controlled and
reversible first drive transmi:ssi on neans connecting a first power neans to
rotate the shafts having right hand clusters; and an independently
controll ed and reversi ble second drive transm ssion nmeans connecting a
second power 3neand ttransifere degk shacordingi fg Icdfaimhahowkéeéxeinr said drive
A transfer deck according tqQ Caim1, 2 or 3, including: a support nenber
ext endi ng t r BFE7 r%%@%r %e§éid-shafts and secured to said frane; and
bearing means Carhhﬂhﬂubéfﬁdbﬂﬁm§ebdﬁtﬂdﬁﬁﬁdﬂhﬂdsHBH@&%iﬁﬂéjﬁhﬁétsdrive
internedi ate their ends. 5. A right angle transfer deck substantially
as.descri bedtwansnissdrampeans oconnestdng id fhestr paweds means to rotate

the shafts having right hand clusters; and
an independently controlled and reversible second drive
transmission means connecting a second power means to rotate

the shafts having léft hand clusters.

u
4. ' A transfer deck according to Claim 1, 2 or 3,
including: |
a support member extending transversely to said shafts
and secured to said frame; and
i bearing means cafried by said member to rotatably support
| said shafts intermediate their ends.
i 5. A right angle transfér deck substantially as described
5- with reference to or as showh in the drawings.
Y
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