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-1- Specification Inprovenents in Endl ess Helical Conveyors Thiaglgzg%%?shl%‘)
relates to a conveyor and nore particularly to a conveyor of the kind which
conprls\g an endl ess belt arranged to convey a product in a helical path
consi sting of a nunber of superinposed helically extending tiers. 5 A known
conveyor of the above kind conprises a conveyor belt having |links on each

side thereof, i.e. at the inside and outsigde of the helical conveying path,
which are formed as spacers serving to support one helically extending tier
above 10 the tier imedi ately bel ow. In this known conveyor, a

suppl énent ar y sperddieatient i s enployed to drive the |Iowest tier of the
stack thereof. D sadvantages which arise with the known conveyor are a 15
possi bl e deficiency in mechanical strength (as conpared to a spiral

conveyor driven throughdmprioyvemesitghtinbgndhesat Behatallr donveyocapst an) and
the inability to gain access to the product being conveyed at an

I ntermedi ate point in the helical conveying path However, the

above- describghl§néﬂH92G1°§rFaﬁgéﬁﬁntohasCPﬁéeaEVaﬁPég@°§¢ perhycudapirt in

the vertical dor QCt:baoeybreofl Bnkhrihgi ghicAf cbllﬂﬁr§§@§kaﬁ el 8haYEs50nb e
| ength of the _conve I S.invention to provide

i.ng pat
Lohalical o5 ERVERD: Loy CbBiFHNACRTOGHEE: SHL R aPF YLGRE HBRER] Ge8s bRt LR
af ore- ment i'oned aonpabbees$, sapekempbsadt Relathylyeducesdihe siated
di sadvant ages of the known arrangenent. According to the present invention,

theng,is provided 30 an endl ess conveyor having a flexible conveyor belt a
portion A known conveyor of the above kind comprises a conveyor belt

having links on each 51de_thereof, i.e. at the inside and
outside of the helical conveying path, which are formed as
. spacers serving to support one helically extending tier above
10 the tier immediately below. In this known conveyor, a
supplementary conveyor belt is employed to drive the lowest
tier of the stack thereof. .
Disadvantages which arise with the known.conveyor are a
15 possible deficiency in mechanical strength (as compared to
a spiral conveyor driven throughout its height by an internal
drum or capstan) and the inability to gain access to the
. product being conveyed at an intermediate point in the
helical conveying path, However, the above-described known
20 arrangement has the advantage of being compact in the
" vertical direction, i.e. in the height of the stack relative
to the length of the conveying path.

It is an object of this invention to provide a helical

25 ‘conveyor system which, substantially without loss of the
afore-mentioned compactness, at least materially reduces
the stated disadvantages of the known arrangement.

'Acc0rdihg to the present invention, there is provided
30 an endless conveyor having a flexible conveyor belt a portion



-

-2- of the length of which is caused to follow a helircalF convey- ing. path"
consisting of a plurality of tiers stacked-on top of one another, mherein

t he conveyor belt on the outside edge of the helix is supported
substantially continuously 5 along its length by a fixed helical QU|d‘¥ and
at the inside edge of the conveyor belt the tiers are supported one on the*
ot her by an arrangenent which includ@s articulated |inks at |east sone of
whi ch are equi pped with spacers in the formof upstanding plates the tops
of which at any one tier engage the 10 underside of the links or plates
associ abéd tivet Rengehneft whiieh disoveuseldetebfolidowuppbeliitbd conwveyer belt

Subst anthgl bieSOBLRBIGHILY 9090 chlshang! Bat 836dabBRkiN Bjggopand the

sai d insi f he veyor driv rom an i nternal
capstan°f19n?hén@GH@€yoWhﬁ6ﬁﬂ“|§hﬁr€P§WQHP§ Eﬁﬂveﬁnbyh?h§Utﬁﬂéﬁnal drum or

Capstaneaa@oaqhtaefhbqako&sc@u@bb&geae@ﬁbbtaaglahuppaaat1Ebeu%hypplng drive
enabl_es he endleitse&gIrr or helt st.eel, belt of

t he éyp@ POPert&d n 2 & ixRe %§ﬁ%ﬁ?3h9P§E§ ?Ughaﬁst e 18iA8r | ex"
(Trade Nugb)oﬁehhenunmbeqburmdlhythshmuetb BtressupportedTbne bypehef belt

Is inte tQ be_ dri # l.ati
specifi%gﬁ?§,gg ?gngfgggﬁ§@g§§cg® %% gg ég?gg;%%?EFgg g 8 qg%%swﬁlch can be
ensuredlbﬁsﬁhéombipﬁay@lp@r#ﬁ@t@aubppﬁﬁeWdthvépapnaépendéhﬁlfogm e | ength

of the hﬁ%kﬁ%hlﬁenﬁﬁﬁkgg Q@%ht %@ewﬁ&Eﬁ”Q%ﬁﬁﬂ& oh@etEQQV%MQ%ngk%eon t he
i nsi de edge t he conve is driven fromthe drum or ﬁEstan t'hr qugh 30 ja

supépen§ﬁ83F§1@8n9§yGPe &@F&e&erﬂﬁt§§|BséPFPE&PQtEchl & P&t ﬁé&?mtr1

spacer pbates. thﬁrbhwst©a$&pbetS&hﬁ|eﬁﬁﬂbyby bemve;abstanﬁﬁena@ably driven
at the SRe d_of at I.on _of, th

conveyor o’ IPPPEF?Xna&Pngeﬁ byﬁfﬁg gl ng%l ﬁééggr ang %%e endl ess

said inside edge of the conveyor is drlven from an internal
drum or capstan.
15 : _
' The conveyor belt is preferably driven by the internal drum
or capstan through a ffﬁcticn coupling permitting slippage.

The slipping drive enables the endless conveyor belt to be

20 a flexible mesh steel belt of the type referred to herein as
the Ashworth-type, such as the "Omniflex" (Trade Mark) belt
manufactured by Ashworth Bros. Inc. This type of belt is : \j
intended to be driven under relatively low tension or, more
specifically, a tension not exceeding a certain threshold,

25 which can be ensured by the slippage permitted by the drive,
independently of the length of the helical conveying path.

In one arrangement, the conveyor belt on the inside edge
of the conveyor is driven from the drum or capstan through

30 a supplementary conveyor provided with said articulated-
links'equipped.with spacer ﬁlates. In this case the
supplementary conveyor is preferabiy'driven at the speed
of rotation of the internal drum or capstan, and the ehdless-
conveyor is friction driven by the supplementary conveyor

35 with a degree of slippage.



35 with a degree of slippage. In an alternative and preferred
arrangenment, the |ongitudinal edge of the conveyor belt at the inside edge
of- t he.. lelx is formed with said articulated |inks equi pped with spacer
plates' In the preferred arrangenent, the upstandi ng spacer plates. nay be
I.ncor porated during manufacture of the belt, preferably an Ashworth-type
belt as referred to above, or these pl ates3smy be separately produced and
adapted for 10 attachment to the one |ongitudinal edge of the belt as a
separate production step. Moreover, while the tops of the spacer plates
may ehgage { h&nuABepritaEBabivehandr prefienred arrangemente ther above, it is

preferable fouoheetuefﬁamdeagepaftt@é EBRveY St eEei@ e éﬁépﬂs_@fia f%é&%elt

out si de of the arﬁlcul neare e centre ne of t

Ceaving theseSF i HRE FPELR bF ENGUSRIEHER WPEEt (FECITHIRTAS 1RHF or Capstan
so that the skgppppeddwivr spacée pipessed to the belt in a conventional
manner. 20. The Ashworth-type conveyor belt is sufficiently flexible to be
guided in Ya relatively direct path fromthe top of the helical conveying
path to the bdtt bhet beefefred Fhranpemenbndiing spsicand et gsacer phaext ed,

or are adapt g, 9%96199§?§8£§9?atauigﬁﬁge{@y@ét@fét .4 hpual e manner as

not 25 to affect this ottomtler conveyor belt,
at the insi deP5ffeRabIYNGRYBFIBRY thYP% bedly %ﬁwﬂﬁﬁﬁ%ﬁﬁ¢yt%e3%%$®orQ%d by

an i nclined thzégéaplétl@@%éynﬂesgép@ﬁ&ewsﬁtéﬁ%&ﬂtﬁw%aﬁ@t%tfbf ollers
anabl e éree ru nlng t hg |nner1 g oé hf tto tlgr oflthe conveyor
beIt ther% veRttarhm bh o the ope ongitudinal edge of the belt as a
separate production step. ‘Moreover, while the tops of ~
the spacer plates may engage the undersides of the
articulated links in the tier above, it is preferable for
the upstanding part of the plates to be disposed on the
15 outside of the articulated links, i.e. nearer the centre
' line of the belt, leaving these links free for engagement
with the internal drum or capstan so that the slipping drive

can be imparted to the belt in a conventional manner.

20 ' The Ashworth-type conveyor-belt.is sufficiently flexible to
_ be guided in .a relatively direct path from the top of the
W, helical conveying path to the bottom thereof. The up-
standing spacer plates are connected, or are adapted to.
be connected, to the conveyor belt in such a manner as not
25 - to affect this flexibility.

The bottom tier of the convevor belt, at the inside of the
conveyor belt helix, may conveniently be supported by an
inclined circular supporting surface, possibly equipped

3¢ .with rollers tc enable free running ¢f the inner edge cf
the bottom tier of the conveyor belt thereover, although in
some ;ircumStances a sliding support will be sufficient.

The conveyor of the invention is more especi&llv intended



sonme circunstances a sliding support will be sufficient. The conveyo? of *

the invention is nore especially intended -4- for conveying a product, -
such as a food product, within a confined space w thin which the product is,
to be treated, e.g. by heating, drying, chilling or, nore especially ™

freezing. Accordingly, the spacing between the tiers of 5 the helical :
“~conveying path is predetermned to sugt the dinensions of the product to be
treated, as also is the width of the endl ess conveyor belt. On the
outside of the helix, the helical guide is formed to match the helical
-conveyi nfopattnveying edl. prodact hesuckizie affodd @pfodiet i xwitihin spaci ng

pl ates a&@ﬁﬁ‘l‘@&t@gaége@g%@inawﬁfwhé elfr dhhd ¢ ¢ .w%érggeéé@é spaci ng,

and it may therefore ant ageous ese plates to attached to the

conveyore bt tPRsheREERGr A B Hp@r E DR 18D PhatMeEMLASRETERI LY. the
nunbe; of, pacey BLLI L1 0. Lot L hE. Shepe ol : e B Y tes i s an
upst a diﬁ@gli l%ﬁ% %?nY%%é?goﬂ%t?r§5395ﬁ %F?Y&ﬁ?%él?%esng & endi ng at
ri ght 20dbmephesot® oficth@sprodiary to nbe t oneatsdpraaveyss roen the centre line
of the C\?ﬂawoéf b& 'end@?st&?ﬁ@é( 5?%&%{0 Mo p{lg)é_e%‘g?%{lg\@rgl}y, I €.

e o ert,

t owar ds e nside Tongrtudrnal e ( e conveyor In"order to
support the hedibx sitlee odtebitahkouide hestfermedove matghttheati vely, a

gener al | ye Phral- SHRREH B A&t BYe HEL £EM] OY6h | £hd {¥WWIa&VEE EKe OF i entati on,
with the upstanding l1np” s Iﬁhtl inclined towards the centre |line of tRkey
bel t1¢0 Rt X i t Sh@pFRICERRY P %B%%r%f%ssﬁ}??F%Pg?%d@%'%ﬁ ankg BPPus shapi ng

present esb csuibethdesquired tier spacing, and it may therefore be
advantageous for these plates to be attached to the conveyor
belt as a separate operation, so that manufacture of the '
Ashworth~type belt itself can remain a standardised.

15 procedure.

One of a number of possibilities for the shape of the
upstanding spacer plates is an upstanding limb and at
_least 'one transverse limb at the top extending at right

2C angles to the upstanding limb .towards or away from the
centre line of the conveyor belt. The transverse limb
may project inwardly, i.e._towards the inside longitudinal \)
edge of the conveyor belt, 'in order to support the underside
of a link in the tier above. Alternatively, a generally

25 Leshapéd plate may be employed in a non-inverted orientation,
with the upstanding limb slightly inclined towards the
centre'iine of the belt so that its upper edge cooperates
with a groove or analogous shaping presented on the under-
side of -the transverse limb of a spacer plate in the tier

3¢ above. However, in.the preferred arrangement, each spacer
‘plate has two transverse limbs at the top of the upstanding
limb, one projecting towards the centre line of the .
convevor and one away from the centre line, thé said two

transverse limbs being non-aligned along the length of the



side’of the transverse |inb of a spacer plate in the tier 30 above.
However, in the preferred arrangenent, each spacer plate has two transverse
| isnbs at ;the top of the upstanding |inb, one projecting towards the centre
line of the conveyor and one away fromthe centre line, the said two
transverse |inbs being non-aligned along the length of the conveyor

bel t. Preferably, considering any two adgacent spacer plates, the
upstandi ng |inbs, together with the adjacent but oppositely directed
transverse linbs of the respective plates at the tops of the upstanding

i nbs, 5 over kepvegotrhbeditrect Porfetrabhy,| engshdetihbeanpnyeyoadjdbent

conveyi ng sysgg g%% ?ﬁ%%éda”%gﬁwyhgt%ﬂﬁéhgvﬁ9@%8” @SSeEQS aQY@HtEQSS of

nmechani cal stren artéd _ rafm or °cap st uni form
i nt er nal frucaﬁdﬁcgotdbﬂteOpnpéagnéUtd@héCheﬁghraosvenéecbnmbyung ph?h and

the facility E@%peee§$a b2akle SQ”%EEGQOBEOQFCEhebQEEEQHdih? iphpsg, of the
hel i cal guide on the oqutsjde _of hel i_x, at an§550|nt in fthe helica

conveyi ng pat ﬁverlFR éHdFPFoﬁlrﬁﬁélgPngtﬁpé oD ebntR§i AENLHEPEm
enabl es an inproved air 15 flow past the product belng conveyed, between

the tiers of &ge heli cal, _gu deton the_out si.de_an g e.spacers_of th
conveyor bel t T0E PRBVERAPHesYE e FRcapHbPaEScR i tiorBPoERkanThon Brp oo
in order to ashesadVEBEagbempﬁfmachaaucamestnendehoimphethélbgatheonveying
path. 20 Vhat?%%érﬁQPSEEHﬁ ?QHQEP§SQRG 8k 3PahiPOrR! #hfelfa 8L O¥Eon

attgchnment to the as above- nentioned, does not
hi nder belf fﬁE%VBlFhF?ughﬁBFquﬁgh?hghébelF?efﬁﬁnYﬂﬁlb@IPaPB cendrike to

a shorter |enghhiZdepl ropeabeait vei BAL €880e{88NpEBEUELCPetREhSthe
necessary to turns of the helical guide on the outside of the helix, at
any point in the helical conveying path. In addition, the
structure of the conveying system enables an improved air
15 flow past the product being conveyed, between the tiers of
“the helical guide on the outside and the spacers of the
conveyor belt on ;he inside. On the inside, the spacers
can be apertured in order to assist free flow of air at
the inside of the helical caneying path.
20
Whatever constructional shape of spacing plate is employed,
o/ attachment to the belt is of a kind which, as above-
mentioned, does not hinder belt flexibility, including
the ability for the belt to contract to a shorter length
25 at one longitudinal edge than the other, as is necessary to
enable the belt to traverse the helical conveying path.
Thus, in the preferred arrangement, the bottom of the
upstanding limb of each spacer plate has a connection to
the corresponding articulated link through a slot in the
30 wupstanding limb which extends along the length of the -
conveyor, thereby to permit a varying overlap betweer the

adjacent spacer plates.

The conveyor in accordance with the present invention is
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enable the belt to traverse the helical conveying path. Thus, in the
preferred arrangenent, the bottom of the upstanding |inb of each spacer

pl ate has a connection to the corresponding articulated |ink through,a slots
in the 30 upstanding |linb which extends along the length of the convé?%ﬁ,
thereby to permt a varying overlap between the adjacent spacer plates. The
conveyor in accordance with the preset i nvention is -6- exenplified in
the foll owi ng description, making reference to the acconpanyi ng draw ngs,

in which:- Figure 1 is a pictorial view of a spiral conveyor in 5

accor dan@& el fiigd iimy &he §ol lowdnde 2 ScTiptiomewhak idicagesference vi ew of

t he conveyorheWaer or@RhyihctloPeiting2al ier emSchection; 10 Figure 3 shows a
preferred arrangenent at the inner edge of the conveyor in perspective;
Figure 4 shows an alternative arrangenent at the inner edge of the

conveyor Fiturle quie 2 giewsrd alodiifewedfspacpirplaicenvieygar én6 i s a view

simlagr to that O%CE%% %%F% QH%HSQWM qgvgnqq%hﬁication; 20 Figure 7 shows
ge of t

t he dified inner e hée Conveyor in perspective; Figure 8 shows an
alternative spacer plate; 25 Figure 9 shows an alternative arrangenent

enpl oyi Ng;yudPRl QPRI Aok Mg rahn:dd ITW b2 EheY2bh¥aSbor,

when seen in elevational cross-section;

10 Figure 3 shows a preferred arrangement at the inner edge
of the conveyor in perspective;

Figure 4 shows an alternative arrangement at the inner edgé
of the conveyor; | |
15 _ _
Figure 5 shows a modified spacer plate}

Figure 6 is a view similar to that of Figure 2 but showing
a modification; ' |
20
Figure 7 shows the modified inner edge of the conveyor
in perspective}_ _ - \_)

Figure 8 shows an alternative spacer plate;
25 | B |
Figure 9 shows an élternativg arrangemeht employing a
supplementary conveyor, in diagrammafic elevational
cross-section; and

30 Figure 10 is a perspecﬁive view of a supplementary
conveyor link.

Referring to Figures 1 to 3, reference numeral 10 denotes
an Ashworth-type flexible conveyor belt.  This belt, as



cross-section; and 30 Figure 10 is a perspective view of a supplenentary
conveyor link. Referring to Figures 1 to 3, reference nuneral 10 denotes an
Ashworih-type flexible conveyor belt. This belt, as -7- can be seen from
Fi gur , conprises transverse rods 12 extendi ng between articulated |inks
14*whi ch formthe |ongitudinal edges of the belt, said rods supporting a
flexible wire mesh 16 which forns the surface of the belt 5 on which in
use a product is conveyed. By virtue of the articulated |inks 14, the
belt is able to flex in such a manner that the transverse rods 12 are

di spl'aced cl oggh ﬁ@ggé@ﬁrf@&meﬂe@fe%e EoRgE1 4L n@ﬁﬁ?&&@é idgsbppt than

at the other, and also to flex 1h a di fection transverse to the pl ane

of the belt. eXW§1%h%FVﬂe$y?fétb%‘F%aF%dt%%‘?‘é%y 4urich fcﬁﬂ‘l‘iﬂ\?a
relatively tOIéﬂ@ﬂﬁudIQxﬁldBYé@@e@%fl tie ObéBr 1 SADASr &ds %w&m@wrt h-type

bel t t_the d
Cengt b tofof FESEEERGrEESI Beghy L1 Pt FOTBhSFAT ) mir e dcof dbte el b
helically Bxtendwinjchitmnsudd.a pHtdust atk ceneéwed. i n BY evittwnabf the

o1 055~ SECt i on, by £ 0kt 21 JhE AEIVER Nedyoey Dol o8 TEEPSH, L b 4sed

under a tension redet er m ned. t res case of
a helical coﬁ@@vﬁﬁg that thelsramﬁwwrsg #ﬂ%%rlzt¢K?(ﬂi$@##¢Qﬂn%#P$ﬁ¥erna

drum or capst@&g@{héiﬂ%t néielﬁepfowq {¥udind] S4Gd @ ko £ angarent ,
the belt is su ported %ra helically ex endlﬂ% é$ f1lever nounted on the
OB Heft

outgi de of th% ehe ex?RhARHEP bER St F¥ ¢ TRUHLIANTARFYERSE (o
t he Tnsi deoedge eﬁ_e spidndedf xthe beRyit abllyisixsiowsheth+oype belt is '

thereby able to. follow a relatively tortuous conveying-paih.
Figure 1 shows ‘an endless Ashworth-type conveyor belt 10
whereat the belt is arranged, over a major part of its
length, to follow a helical conveying path consisting of

15 a stack of helically extending tiers 11. The stack is
shown in elevational cross-section in Figure 2.

The Ashworth-type belt is intended to be used under a
tension kept below a predetermined fhreshold, and in the
20 case of a helical conveying path it is known to impart the
drive from an internal drum or capstan on the inside of the
\/ helix. In such a known arrangement, the belt is supported
| ' bv a helically extending cantilever mounted on the outside
of the helix and extending beneath the belt substantially
25 to the inside edge of said helix. Inevitably, in order to
take the full weight of the belt and the products being
conveyed,; the cantilever has to possess the necessary
inherent  mechanical strength, and thus assumes such
diméensions that, allowing also for product space, the
3¢ helically extending tiers of the conveyor belt must be
spaced a substantial ‘distance apart, resulting in an
apparatus of substantial height for the length of the
helical conveying path which is reguired. ‘A known solution

to this-"problem is to employ side walls, on a speciaily



~take the full weight of the belt and the products being conveyed , the '
cantil ever has to possess the necessary inherent mechanical strength,

and. .t hus assunes such di nensions that, allow ng also for product quﬁﬁ;

t he 30 helically extending tiers of the conveyor belt nust be spaced @
substanti al distance apart, resulting in an apparatus of substanti al helght
for the length of the helical conveyin% path which is required. A known
solution to this problemis to enploy side walls, on a specially - 8-
constructed flexible conveyor belt, which act as spacers both on the inside

and the 0@b%@QeueEeeh@1a§hbqalcea@%9$&n%en%thwhaeﬁragx &Q padersthe tiers
sel f supportin f one anothér, but. this ha di sadvant ages as

outlined Rety- %§ HSeFBFédeIﬁnQCGBFdaﬁﬁélﬁFtthﬁéeppéééﬁﬁllﬁ@éﬁﬁyéﬁc
t he. conveygarhhelkhet@biys toekrbnseppebiei kg et seafi Bupportiny oh tbe bel i x, by

et 15 sORBoRPSRTRY - arbix s iR Phea g SelyAriRoRs B Al T2sheRobaies the

gui de Zz_hgbﬁéquened only to take part of the weight of the belt and the
product, and is not required to extend across the product . space, the
helically extending tiers 11 of the conveyor.belt 10 do not 15 have to.be
spaced by I& @Fscxdgaceubithntbal PyesssscdNNGNLARN nEbesSaNyeyor belt

aCC0”WDdahboﬁsOEeﬁhesﬂbQBHQ&ngTbﬁ ﬂuéd&n%adenohhg Rt ehdenef ikhevhe le Is a
l'i pped rail stic whi_ch thS outer

| ongt ¢ udh RERRSIBE BPRERE BORGEFLOneProLST EnaupHsLes id tBeepetfrcn |t
can fl@el yhel cdeveyosbellltudisr supported pyaat fdxedapeddcrailly supports the

bel t jUSte§Q§hg§th8uide 22. Because the guidé 22 is required only
to take part of the weight of the belt and the product) and
is not required to extend across the product space, the
helically extending tiers 11 of the conveyor belt 10 do not
15' have to be spaced by a distance substantially exceeding
that necessary for accommodation of the product. |

The guide 22 on the outside of the helix is a lipped rail 24
provided with a plastics capping 26 on which the outer

20 longitudinal edge of the conveyor belt 10 is supported and
over which it can freely slide. As illustrated, the
plastics capped rail supports the belt just inside the o/
articulated links 14 forming the outside longitudinal edge |
of the belt.

25 _
For completeness, Figure 1 shows the internal drum or
capstan 13 employed frictionally to drive the Ashworth-
type belt 10 with slippage, thereby to ensure that the
belt tension does not exceed the prescribed threshold.

30 The return path of the conveyor belt, from the top back
to the bottom of the helical conveying path, is generally
indicated by reference 15. :

The spacer plates 20, provided on alternate conveyor



arti‘culated links 14 forming the outside |ongitudinal edge of the belt. 25
For -conpl et eness, Figure 1 shows the internal drumor capstan 13 enpl oyed
thCtlQﬂ§||y to drive the Ashworth- type belt 10 with slippage, thereby to
ensure’That the belt tension does not exceed the prescribed threshold. 30
The return path of the conveyor belt, fromthe top back to the bottom of
the helical conveying path, is generally rAdi cated by reference 15. The
spacer plates 20, provided on alternate conveyor -9- links 14 on the

the bel t dari BaPhe,i8o0R, hey Be £8P E¥AL: Bialnd] o8BY BF HREORERVRESEI [ os
a separate prba&st 18n BEBpbe 1mS°€Hﬂr§§e§eént©rbh¢5b¢19u¢ér3ngthe pl ates 20

connect bet weganarpatnref theaess, vs&s%&ed&é@&éﬁ h§a88VEY OLnlebt1 by
neans of a slot 42, in the. cas | east one rod, so as not to detract

fromthe flex®Bifi 9PBFaFﬁePB%$P°t19n FEEPpr of 8F r €30 SPBCEFSD| FFEE 20 shown
in Figure 8 emrthuhav®, ashapplandsngol tohnddt abethee®Ud speeresigettagarer the

centre line o ).9f .th o] spondi ink 14, and o po

directed Iate&g%ggig§ég2§? 3% ngtééngﬁgrrggﬁéc Yv%ﬁ?nﬁl?gc f%% 5grdly
towards and i hnatbeycasayofsatfieastheneenede $¢nes0¢0th90bé¢trache§eommo
oppositely d'Eﬁ@t?9e§991¥i9¥50§3th35aﬁffng slightly spaced in the

| ongi tudi nal direction o st adjacent plates overlap (in use
to a somewhat varying extent) in this |ongitudinal direction. The |i nbs

23,25 OnlbheTﬁBaﬁﬁéferred spacer plates 20 shown in Figure 3 each have
-an upstandlng limb 21 at the outside edge (nearer the centre
line of the belt) of the corresponding link 14, and
oppositely directed lateral limbs 23, 25 at the top,
respectively directed outwardly towards and inwardly away

15 from the centre line of the belt, these two oppositely
directed top limbs 23, 25 beihg slightly spaced in the
longitudinal direction of the belt, whilst adjacent plates
bverlap (in use to a ‘somewhat varying extent) in this
longitudinal direction. The limbs 23, 25 on the spacer

20 platés of any one tier of the helical conveying path thus
support the tier above both beneath the inner articulated
1ink$ 14 and beneath the inner edge region of the flexible
wire mesh 16 of the Ashworth type conveyor belt (see Figure
2). '

25
The bottom tier of the conveyor belt 10 is supported at
the inside longitudinal edge by an inclined part-circular
support or ramp 60 on which the conveyor links can freely
slide. This support 60 leads the conveyor belt back to

3¢ the bottdm'df the helical conveyor path from the return
path 15 (Figure 1). The support 60 may be equlpped with
small rollers to assist the sliding actlon

The modified plates 30 and 40 shown in Figures 4 and 5 are



20 plates of any one tier of the helical conveying path thus support the’
tier above both beneath the inner articulated |inks 14 and beneath the

i nner edge region of the flexible wire mesh 16 of the Ashworth-type %
conveyor belt (see Figure 2). 25 The bottomtier of the conveyor beIt“@O |s
supported at the inside |ongitudinal edge by an inclined part-circular -
support or ranp 60 on which the conve links can freely slide. - This
support 60 | eads the conveyor belt b&éR to 30 the bottom of the helical
conveyor path fromthe return path 15 (Figure 1). The support 60 may be
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driven by engagement of these links with the internal drum '
or capstan 13, a part of which is also shown in Figure 2.

Figures 6 to 8 illustrate a similar conveying system wherein
15 the same references are employed to designate corresponding
parts. The system of Figures 6 to 8 is modified only in
respect of the spacer plates. The spacer plates 34 in
Flgure 7 and 44 in Figure 8 are of a non- 1nverted L-shape.
Moreover, the upright limb 36, 46 of the plate is slightly
20 inélined outwardly, i.e. towards the centre-line of the |
' conveyor belt, so that its top edge is centred into a
groove 38, 48 presented on the underside of the transverse
limb of a spacer plate above it. In the modified system
of Figures 6 to 8, therefore, the spacer plates 34 or 44
25 of an overlying helically extending tier are supported. on
the top edges of the spacer plates attached to the tier
below. '

As indicated by Figure 1 and previously stated, the conveyor

30 belt 10 forms an endless path, returning by a relatively”
direct route from the top of the helical conveying path to
the bottom thereof. This is enabled by ensuring that the
attached spacer platés do not interfere with the normal
flexibility of the Ashworth-type-belt.



respect of the spacer plates. The spacer plates 34 in Figure 7 and 44 in
Figure 8 are of a non-inverted L-shape. Mreover, the upright |linb 36, 46
ofy the_plate iis slightly 20 inclined outwardly, i . e. towards the
centre'T”ne of the conveyor belt, so that its top edge is centred into a
groove 38, 48 presented on the underside of the transverse linb of a spacer
pl ate above it. In the nodified systemwollfigures 6 to 8, therefore, the
spacer plates 34 or 44 25 of an overlying helically extending tier are
supported on the top edges of the spacer plates attached to the tier bel ow
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the tiers of the helical conveying path.

In use, the-conVeYing system is generally installed in a
confined environment within which the product being conveyed

15 is to'behtreated, e.g. frozen or chilled. The spater
plates shown in Figures 5 and 8 are'apertured to assist air
flow past the product in the confined treatment space, by
avoiding the presentation of a solid wall on the inside of
the hellcal conveying path. Analogous apertures may be

20 provided in the spacer plates of the embodiments of Figures
1 to 3 Flgure 4 and Figure 7.

Fiénres 9 and 10, employing like reference numerals to
Flgures 1 to 8 for similar parts, show a different '

25 arrangement in accordance with the inventlon.' In this
arrangement, the conveyor belt 10 is supported on the 1n51de
of the helix by a helically extendlnq supplementary

. conveyor generally referenced 70 and on the outside of the
helix by a fixed helically extending guide generally
30 referenced 22.

Because the guide 22 is required only to take part of the
weight of the belt and the product, and is not required to
extend across the product space, the helically extending



confined environnent within which the product being conveyed 15 is to be®
treated, e.g. frozen or chilled. The spacer plates shown in Figures 5 and.
8 are apertured to assist air flow past the product in the confined =~
treatment space, by avoiding the presentation of a solid wal | on the s“1313|de
of the helical conveying path. Anal ogous apertures may be 20 provided in-
t he spacer plates of the enbodi nents g Figures 1 to 3, Figure 4 and Figure
7. Figures 9 and 10, enploying |like Teférence nunerals to Figures 1 to 8
for simlar parts show a different 25 arrangement in accordance with the
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The supplementary conveyor 70 on the inside of the helix
comprises articulated links 80 moulded of high molecular
weight plastics material. Each link 80, as shown in

15 Figure 10, comprises a base part 82 and a spacer 84. The
spacer 84 suppo:ts“the base part 82 of a link in the next
above tier of the helically extending supplementary
conveyor, so that this conveyor forms a self-supporting
stack. | ' |

20 _ _ _
The base part of each link 80 of the supplementary conveyor
has upper and lower flanges 86 between which the inside —/
long1tud1na1 edge of the Ashworth type conveyor belt 10
is both supported and friction driven with sl1ppage on"

25 the opposite side to the £langes 86, ‘each 1link 80 has a
vertical recess 88 at which it is positively driven by
an internal drum or capstan which, as in the precedihg _
arrangement, is of a cbnventional kind well known in the
art. ' N '

30 .
The bottom tier of the supplementary conveyor is supported
by an inclined ciréular support or ramp 60 on thch the
conveyor links 80 can freely slidé.' As befdre, the g



The *suppl enentary conveyor 70 on the inside of the helix conprises
artd cul ated |inks 80 noul ded of high nolecular weight plastics material.
Each link 80, as shown in 15 Figure 10, -conprises a base part 82 and a
spacer- 84. The spacer 84 supports the base part 82 of a link in the next
above tier of the helically extending supplenentary conveyor, so that this
conveyor forms a self-supporting stack. 23-The base part of each link 80 of
t he suppl enentary conveyor has upper and | ower flanges 86 between which the
i nside | ongitudi nal edge of the Ashworth-type conveyor belt 10 is both
‘supported anobfrdwlaimrsubpo/m mayt Ibeslequpiggeed wi@h Zmallle reliesist &csi de to

the flanges 86 3 tical recess 88 at which it is
positively dralisvseln &}lanrgl&n]té)l‘{gl rlu°§r1{ ‘or capstan which, as in the preceding

arrangenent, is of a conventional kind well known in the art. 30 The bottom
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support or_ ranp 60 on which the conveyor | i nks can freel'y sl
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conveyor 70 5 row d| n ort anq:r?drlafe for .t 't on the inside of the
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top of the heta ctaie dmms;m rtgnq:t&tdf {0 tTeshdist emabiedgofin thEhicasies aofnabl ed,
in the case cH‘he supplementary conveyor, by articulating the links 80
~ 10 thereof for relative movement, at léast to a limited extent,
about each of two mutually perpendicular pivot axes.

For simplicity and economy of production, the supplemeﬁtary
conveyor is preferably fabricated as a length of articulated

15 base parts 82, slotted or otherwise adapted to receive
éeparately moulded spacers 84, fixed to the base parts by
welding or solvent adhesive. Manufacture of the
supplementary conveyor can thus be substantially standard-
ised, spacers of appropriate height being selected to suit

20 the spacing reguired between the tiers of the helical
cbnveying path. |

Various modifications of the above-described and illus-
trated arrangement are possible within the scope of the
25 inention as defined ‘in the appended claims. '
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t he 'suppl enentary conveyor, by articulating the Iinks 80 10 thereof for .
rel ative novenent, at least to a limted extent, about each of two nutually
per pendi cul ar pivot axes. For sinplicity and econony of production, the ?
suppl ementary conveyor is preferably fabricated as a Iength of artlculated
15 base parts 82, slotted or otherw se adapted ter -
noul ded spacers 84, fixed to the base-p3arts by Mﬂm lmm t adhesi ve.
Manuf act-ure of the supplenmentary conveyor can t Iy
standard- J.sed spacers of appropriate height being selected to suit 20 the
spacing r ' between the tiers of the helical conveying path. Various
modi fi cati ons of the above-described and illus- trated arrangenent are

possi bl e thingt e nt.i fi n_t ppended
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conveyor substantially continuou
articulated 11nks at least some of which are equlpped with

10 spacers in the form of upstanding plates the tops of which
at any one tier engage the underside of the links or plates
associated with the next tier above, thereby to support the
conveyor belt substantially_continuously along its length at
said inside edge, and the said inside edge of the conveyor is

15  driven from an internal drum or capstan.

2. An endless conveyor according to claim 1, according to
which the conveyor belt is driven by the internal drum or
capstan through a friction coupling permitting siippége.
20 _
3. An endless conveyor according to claim 1 or claim 2,
wherein thejéonveyor belt is a flexible mesh steel belt
having articulated links, at least along its longitudinal
edge on the inside of the heliéal conveying path,'the
25 spacer plates being so connected to the articulated links
| as to leave the flexibility of the belt substantially
unaffected. '

4. An endless conveyor according to claim 1 or claim 2 or
30 claim 3, wherein the conveyor belt on the inside edge of

the conveyor is'driven from the drum or capstan through a

supplementary conveyor provided with said articulated links

equipped with spacer plates.



sald |n5|de edge, and the said inside edge of the conveyor is 15 driven from

ag internal drum or capstan. 2. An endl ess conveyor —aceerding—to-claimil,
c

ordln to which the conveyor belt is driven by the internal drum or
capst an t~hr ough a friction coupling permtting sli ppagiuﬂm ﬂ l" ﬂl‘ | ess
conveyor according to claim1 or claim?2, wherein the u u IFH
fl exi ble mesh steel belt having articulatedSFinks, at | éasft atorty ists*
| ongi tudi nal edge on the inside of the helical conveying path, the 25

spacer pl ates beln%Bso connected to the articulated links as to | eave the
flexibility of-the?BePndlgsst £ONVAYPY arsPrddpgdtosclaimnlennl etaimolveyor

?ﬁcordl ng tod%atlxalﬁps cbvabmeanorthgoléhgh]guamwmeésge Bbetﬁgné‘tsbfGé{ﬁ?lt ﬁn
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spacer platesartichlatednldnitlscegudppedyeithcepadengpiatesaim 1l -or claim 2
or claim 3, wherein the |ongitudinal edge of the conveyor belt at the

i nside edgé of the helix is formed with said articulated |inks equipped
with spacer pbat esAncendlpssegonveyoroavepsfingcbedthginoSel wharsinwhbeein

the spacer pl %b%%e@'r f,lumatsaa%nqﬁ kaRui NG e¥bal éﬁeesgeglaé %Bseér%kceket ed

links, i.e. t he-sid sai d nks nearer to the centre l1he o
conveyor beltarféc?lateﬂnléﬁﬁﬁesé -BonPBybPea8EB8rdPhgSREd ahinbF BPATRE 1 to

6, wherein theosma@eEeakabealaacbfceﬁprbsavagoupséaadlng limb and at | east
one\vxansxgrse linb at the top extending at
7. An endless conveyor according to any of claims 1 to 6,
wherein the spacer plates each comprise an upstanding limb
and at least one transverse limb at the top extending at
right angles to the upstanding limb towards or away from
15 +the centre line of the conveyor belt.

8. An endless conveyor according to claim 7, wherein each
spacer plate has two transvérse limbs at the top of the
upstanding limb, one projecting towards the centre line of
20 the conveyor and one away from the centre line, the said
two transverse limbs being non-aligned along.the length of
" the conveyor belt.

9. An endless conveyor according to claim 8, ﬁherein,

25 considering any two adjacent spacér plates, the upstanding’
limbs, together with the adjacent but oppbsitely directed
transverse limbs of the respective plates at the tops of
the upstanding limbs, overlap in the direction of the
length of the conveyor.

30
10. An endless conveyor according'to claim 9, wherein the

" bottom of the upstanding limb of each spacer plate has a
connection to the corresponding articulated link through a
slot in the upstanding 1limb which extends along the length



right angles to the upstanding |linb towards or away from 15 the centre Ilnef
of the conveyor belt. 8. An endl ess conveyar_according to claim?7,
wherei n each spacer plate has two transversé |inbs at the top of t he - :
upstandi ng Iinb, one projecting towards the c he conVéyer -
and one away fromthe centre line, the said t mnHmmll mnﬁ!ﬁas bei ng ©
non-al i gned along the length of the copyeyor nsen ess conveyor
according to claim8, wherein, 25 consi derl ng any two adjacent spacer

pl ates, the upstanding |linbs, together with the adjacent but oppositely

di r ect ed bf afI5Y eESRVEYODS '@lﬁeié"@s respssinie PledBping dherigfps of the
upst andi ng i_nbs,  over the dire %I on of the length of the conveyor.

30 10. An°® ‘ﬂ?%%st%%n é‘i’/%?e%'&c%?%?%ﬁ PP m 9, wherein the bottom of the

upstanding |inb of each spacer plate has a connection to the corresponding

articul at | i : éj,pgigfg; I xtends al ong
the | engtﬁfi ﬂi ?éjg%e@%%%\%?/%%&% B"gsr n}‘jll%wa%ér:{}f ng overl ap
bet wveeh t@esarijhedntitharefepentesto 1he mm@wmrﬂmnmbst antially
as hereinbefore 5 described with reference to the acconpanyi ng draw ngs.




