g .
Chaln Conveyor The I nvention refers to .a chain conveyor according to the
preanble of claim1l. The chain conveyors discussed herein are used in
gereral in storage shelves of rack stoerage facilities where they serve as. .a

ciigveying med¥R9¥BF07t he goods to be stored. The conveying & 7100388 a1 | y
tibped over two deflections to forman endl ess conveyi ng neans, whereby
there is provided, as the real conveying means, a conveyor chaln pro- vided

with rollers. In order to save costs and melght however, not the entire
circulating Kettenfirderer

Die Erfindung betrifft einen Kettenférderer gemiss dem Oberbe-
griff des Anspruchs 1.

Die hier zur Rede stehenden Kettenfdrderer werden im allgemei-
nen in Lagerfiachern von Regallageranlagen eingesetzt, wo sie
als Férdermittel filr die einzulagernden Giiter dienen. Das Foér-
dermittel ist ilblicherweise tiber zwei Umlenkungen zu einem End-
los~Férdermittel geschlauft, wobei als eigentliches Fdrdermit-
tel eine mit Rollen versehene Férderkette vorgesehen ist. Um
Kosten und Gewicht zu sparen ist jedoch nicht das gesamte, um-
laufende Fordermittel als Kette ausgebildet, sondern nur etwa
die Héifte, wihrenddem die andere Hialfte durch ein Gurtband ge-
bildet wird. '

Als Untersatz fiir die einzulagernden Giiter kommen meist Palet-

ten zum Einsatz. Beim Einlagern der Gliter werden letztere auf

dig Férderkette gelegt und, meistens von einem Gabelstapler, in

das Regal hineingeschoben. Bei Bedarf werden die Gilter von die-
. sem Gabelstapler auch wieder herausgezogen. -

Aus der WO 94/00370 ist ein "Palettentragschiene zur Férderung
von Paletten und Behdltern” genannter, gattungsgemdsser Ketten-
férderer bekannt. Dieser ist mit einer Rollenkette versehen, _
deren Tragrollen paarweise auf beiden Seiten durch ein Paar von
Seitenlaschen verbunden sind, wobei jedes zweite Glied der
Kette als Traglasche ausgebildet ist, auf welcher die einzula-

. gernden Giliter abgestiitzt werden kénnen. Die Seitenlaschen ste-
hen soweit nach unten vor, dass sie das obere Trum der Rollen-
kette seitlich entlang der Laufschiene fithren kénnen, wobei die
Laufschiene dazu in ihrer Breite kleiner ist als der Abstand
der beiden Seitenlaschen eines Paares. Im unteren Bereich weist
die aus Aluminium gefertigte Laufschiene einen Riicklaufkanal
auf, in welchem das untere Trum der Rollenkette aufgenommen,
gefithrt und vertikal abgesttitzt ist.




conveyi ng means is constituted as chain, but only about half of it, while
the other half is constituted by a strap As a support for the goods to be .
stored, in nost cases pallets are used. Upon stor- ing the _goods, the
latter 'ones LYY onto the conveyor ch& m and, nostly bf%’r‘@?g”"l? 52 fork
lift truck, pushed into the storage rack. If the need arises, the goods -are
pul l ed out again by this fork lift truck. The dotunment WO 94/00370 entitled
"Pal | et - Support Rail and Slide-in Pallet-Stor-
Die Problematik bei dem geschilderten Kettenférderer besteht

darin, dass die Seitenlaschen der Rollenkette sowohl Zug- wie

auch Fithrungskridfte aufnehmen miissen. Dadurch kdnnen die Sei-

tenlaschen nicht durchgehend aus einem Grundmaterial herge-

stellt werden, welches gute, selbstschmierende Eigenschaften

wie beispielsweise PTFE aufweist, sondern sie miissen zumindest
teilweise aus einem hochfesten Material, beispielsweise Stahl,
gefertigt werden. Diese Ausbildung bringt den Nachteil mit
sich, dass die Reibwerte zwischen Rollenkette und Fithrungs-
schiene relativ hoch sind. Dies trifft insbesondere auch fir
das untere, im Riicklaufkanal aufgenommene Kettentrum zu, da
hier von den Seitenlaschen zusidtzlich das Eigengewicht der Rol-
lenkette aufgenommen_werdén muss. Durch die hohen, zwischen
zwischen Rollenkette und Tragschiene entstehenden Reibwerte,
wird die Baulinge eines solchermassen ausgestalteten Kettenfor-
derers beschrankt. Zudem hat sich gezeigt, dass durch die Zug-
belastung auf den gleichzeitig als Fiihrungsmitteln ausgebilde-
ten Seitenlaschen die Reibungswiderstidnde zusdtzlich erhdéht
werden.

Eine weitere Problematik des vorgingig geschilderten Kettenfdr-
derers besteht darin, dass die verwendeten Ketten nur Zugkrifte
‘aufnehmen kdénnen. Sobald Schubkrifte auf die Kette einwirken,
was beim Einlagern von Giltern immer der Fall ist, besteht die
Gefahr, dass sich die Kette zusammenfaltet indem sich einzelne,
auf Schub beanspruchte Kettenglieder gegeneinander verdrehen.

Insbesondere derjenige Kettenabschnitt, der sich zwischen der
beim Einschieben befindlichen Palette und den bereits eingela-
.gerten Gutern befindet, wird in hohem Masse auf Schub bean-
sprucht. Die sich beim Einschieben befipdliche Palette Ubt eine
zugkraft auf den hinter ihr befindlichen Kettenabschnitt aus,
der um die vordere Umlenkung gefihrt wird. Da solche Umlenkun-
gen jedoch aus Platzgriinden einen sehr geringen Durchmesser
aufweisen, haben diese einen schlechten Wirkungsgrad und eignen
sich nicht fir hohe Zugkrdfte. Der um die Uhlenkung umgelenkte
Kettenzug wird iiber das elastische Gurtband an die hintere Um-



age ‘WUnit with Pallet-Support Rails and Pallet-Conveyor Track" discloses a
chai;n conveyor of the generic concept discussed herein: This conveyor is
prio¥ided with a roller chain, the supporting rollers thereof bein S
cafinect'ed to ¥a&23her on both sides by-ndans of a pair ofP‘F'EFEWg’P”Pi nk
t'es, whereby each second link of the chain is designed as supporting
stfap nmenber. The lateral |ink plates project downwards to such an extent
that they can laterally guide the upper run of the roller chain along the
rail, wherebylemigmg Hpergtrgere,diehdepafirkangggnade e fer teengaitliechignt he
mut ual di st angsbdif Zuh®ekrvueksidcht e astof daspadie MaBskt 8er eingelagerten

Giter bis zu 20 Tonnen betragen kann. '

'Es versteht sich, dass unter den geschilderten Umstinden ein
Zusammenfalten der Kette unerwlinscht ist, da sich durch dieses
Zusammenfalten die Gesamtlinge der Kette schlagertig veridndert,
was im Extremfall zum Reissen des Gurtbandes und zur Zerstérung
der Umlenkungen fithren kann. Ausserdem kann durch ein Zusammen-
falten der Kette ein zum Schutz der eingelagerten Giitern allen-
falls genau einzuhaltender Abstand verindert werden. Auch kann
es passieren, dass, insbesondere leichte Giiter, in demjenigen
Bereich, in dem die Kette zusammengefaltet wird, angehoben und
aus der horizontalen Lage verdreht werden.

Dieses Zusammenfalten ist bei herkémmlichen Ketten nicht zu
vermeiden, da sich die Gesamtlinge der Ketten bzw. des umlau-
fenden Férdermittels, beispielsweise durch Témperéturanderungen
oder durch Dehnung des Gurtbandes, relativ stark verindern o
kann. ' '

Es ist somit die Aufgabe der Erfindung, einen Kettenfdrderer
der im Oberbegriff des Anspruchs 1 beschriebenen Art derart zu
verbessern, dass die Kette auch Schubkrifte aufnehmen und iiber-
tragen kann. o .

Diese Aufgabe wird durch die im Kennzeichen des Anspruchs 1
aufgefilhrten Merkmale geldst.

Durch das Vorsehen von Laschen, welche liber Aﬂschlége_verfﬁgen,
die die gegenseitige, tber einen vorbestimmten Winkel hinausge-
hende Drehbewegung benachbarter Laschen derart begrenzen, dass
die Rollenkette Schubkridfte lbertragen kann, wird die Gefahr
des Zusammenfaltens einzelner Abschnitte der Kette gebannt und
die damit verbundenen Nachteile vermieden. S '




| ower portion, the rail made of alun1nun1conpr|ses a return channel in
which the |lo f the roller chainis recelved gui ded and support ed.
"5k okpiRo | pport
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- Bevorzugte Ausfilhrungsformen der Erfindung sind in den abhi#ngi-
gen Anspriichen 2 bis 10 umschrieben.

Eine weitere Aufgabe der Erfindung besteht darin, einen Ketten-
férderer vorzuschlagen, der mit Mitteln zum seitlichen Fithren
der Rollenkette ausgebildet ist, welche einfach angeordnet und

- kostengunstlg gefertlgt werden kdnnen, wobei die Fihrungsmittel
mit sehr gerlngen Re1bungsw1derstanden zwischen Rollenkette und
Tragschleqe aufwarten sollen.

Diese Aufgabe wird durch die im Kennzeichen des Anspruchs 11
aufgefiihrten Merkmale gelést.

Die Erfindung wird nachfolgend anhand von Zeichhungen ndher er-
liutert. In diesen Zeichungen zeigt/zeigen:

Fig. 1 bis 3 eine einzelne Lasche fiir eine Rollenkette in drei
unterschiedlichen Ansichten;

Fig. 4 bis 6 ein Fithrungselement fiir die Rollenkette in drei
‘unterschiedlichen Ansichten;

Fig. 7 bis 9 einen Mitnehmer flir die Rollenkette in drei un-
terschiedlichen Ansichten;

Fig. 10 einen Querschnitt durch eine Tragschiene sowie
durch die Rollenkette. '

Fig. 11 . eine Draufsicht auf einen Abschnitt einer Rollen-
kette, welche mit Laschen gemiss den Fig. 1 bis 3
versehen ist; '

Fig. 12" den Abschnitt der Rollenkette geméss Flg 11 in
einer Seitenansicht;

Die Fig. 1 bis 3 zeigen eine Lasche 1 fir eine Rollenkette in
einem Aufriss, einem Seitenriss und einem Grundriss. Die Lasche
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The problens in connection with the chain conveyor discussed above consi st
|n'that t he Ia&&&%wglnk plates of the roller chain have to_take both
tFEGti ve forc€s as WEl1 as guiding f-orges. Thus, the |ater aPCHFAYNN8S; o5
caniot be nmade continuously of a material which has good sel f-1ubricating
erties, like PTFE, but they have to be manufactured, at |east par-
traily of a high- strength material, for exanple steel. This design results

i Tdhe di Saqva%t tﬁlage;teslaa’enéslsaerjtq ruﬁﬁmfgl a‘ﬁ%béﬁilé@tVﬁlﬁ{‘v{e‘ikkeélﬁfQﬂl E'a-ﬁnd
guiding rail are relative | par ar ue f,or the
[ower chai n $@teidc Py &g ?‘% T"Fé‘ rse%lﬁ’ﬁ(eclhéﬁ b%‘égu elhéF'éSCElen den
- : beiden Schenkeln 11, 12 liegende Ba51ste11 10 bildet die obere
Abdeckung der Lasche 1. Beide Schenkel 11, 12 der Lasche 1 sind
mit Bohrungen 13 versehen, welche der Aufnahme von je einer

Welle zur Verbindung der Laschen 1 sowie zur Lagerung und Ab-
stitzung von Tragrollen dienen.

‘Der Basisteil 10 der Lasche 1 ist mit zwei entlang des einen
Schenkels 11 angeordneten Aussparungen 16 versehen, deren
Breite b2 grésser als die Wandstirke eines Schenkels 11, 12
ist. Durch diese Aussparungen 16 wird das Zusammenfiigen von
mehreren, einheitlich ausgebildeten Laschen 1 zu einer Kette
begiinstigt, indem ein Schenkel 11, 12 einer vorhergehenden oder
nachfolgenden, um jeweils 180° um die Hochachse verdrehten, La-
sche 1 in eine solche Aussparung 16 eingreift.

Der Basisteil 10 ist zudem nit einem quer zu dessen Lingsachse

- _ verlaufenden Schlitz 15 versehen. Dieser Schlitz 15 dient der
Aufnahme eines aus einem elastischen Material gefertigten Mit-
nehmers, wie nachfolgend anhand der Fig. 7 bis 9 noch naher er-
liutert wird. '

Die Grundform einer solchen Lasche 1 wird vorzugsweise durch
Stanzen hergestellt, wihrenddem die U-f&rmige Gestaltung durch
anschliessendes Biegen des ausgestanzten Teils erzeugt wird.

Die beiden Endbereiche 17, 18 des Basisteils 10 einer Lasche 1
sind vorzugsweise schrig ausgebildet. Andererseits kdnnen die
beiden Endbereiche des Basisteils auch mit einer Stufung verse-
hen éein, wie dies durch unterbrochen eingezeichnete Linien L
angedeutet ist.

Der eine Schenkel 12 ist mit zweli die Oberseite des Basiéteils
10 iiberragenden Erhebungen 14 versehen, wobei aus fertigungs-
technischen Griinden jeweils der dem kiirzeren Bereich 17a, 18a
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additionally the intrinsic weight of the roller chain has to be suppdrted

by the Iateragwi$yﬂ% pl ates. Due to the high frictional values arisin

bet ween rol |l er arn and supporting +d |- the constructlonaTcWEWHﬂp of a
chai n-conveyor with such a design is linmted. Mreover, it has shown that _
the frictional resistance is additionally increased by the tractive | oad of
the lat- eral link plates simultaneously designed as guiding nmeans. Further
probl ens in desnBebisteild ilaanbaemzerode eSiTerikz 1dil2C 883 ekl ByhebanhehoL &
consi st in tggfggggtthat t he chains used hereby can take only tractlve
forces. As.soof _

In den Fig. 4 bis 6 ist ein Fihrungselement 2 fir die Rollen-
_kette in drei unterschiedlichen Ansichten dargestellt. Dieses
Fihrungselement 2 besteht im wesentlichen aus einer Fihrungs-
platte 21 sowie einem Klemmteil 24. Auf der Innenseite der Fuh-
rungsplatte 21 ist eine Leiste 23 angeformt. Der untere Bereich
26.der Fithrungsplatte 21 dient der seitlichen Fithrung der Rol-
lenkette wahrenddem die Filhrungsplatte 21 auf der Oberseite ei-
ne Auflagefliche 25 aufweist, welche bei einer umlaufenden
Kette zum Abstiitzen des unteren Kettentrums ausgebildet ist.
Die Funktionsweise dieser Fihrungsplatte 21 wird nachfolgend
anhand der Flg. 10 noch naher erlautert.

Die Fig. 7 bis & zeigen den Mitnehmer 19 in einem Aufriss, ei-
nem Seitenriss sowie einem Grundriss. Der vorzugsweise aus _
Gummi gefertigte Mitnehmer 19 dient als Auflage fiir auf den La-
schen abzustiitzende Gliter. Zum Fixjieren in dem im Basisteil der
Lasche eingelassenen Schlitz weist der Mitnehmer 19 einen Hal-
teteil 15 auf, der korrespondierend zu diesem Schlitz ausgebil-
det ist. Zum Fixieren wird der Halteteil 15 durch den Schlitz

- gefihrt und der Mitnehmer danach um 90° verdreht. Der Mitnehmer
19 uberragt die Erhebungen der Lasche vorzugsweise geringefii-
gig, so dass leichte Gitter nicht auf den Erhebungen sondern auf
dem Mitnehmer aufliegen. Durch die elastische Ausbildung des

~ Mitnehmers 19 wird jedoch sichergestellt, dass schwere Gilter
den Mitnehmer zusammenstau¢hen'und dadurch auf den Erhebungen
aufstehen, wodurch eine sichere, kraftschlissige Verbidung .zwi-
schen Lasche und einzulagernden Giitern -Palette- sichergestellt
ist. '

Die Fig. 10 zeigt einen Querschﬁitt durch eine Tragschiene 5
sowie eine Rollenkette 8. Die Tragschiene S_weist'auf der Ober-
seite eine nach oben abgesetzte Lauffléche 6 auf, welche'seit-
lich von zwei Fihrungsfléchen begrenzt wird. Auf der Unterseite
ist die Tragschiene 5 mit einem nach unten offenen Hohlraum H

ERSATZBLATT (REGEL 26) |
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t hr _t forces act on the chaln what' is always the case upon |oading of

goods t he danger exists that the chain folds by the nutual rotation of

partfi cul ar chwWP@#8PIpks that are subjected to thrust forces:PCHFHTOMP 1y

tha? chain portion which i$ situated Hetween the pallet to be pushed in and
& ‘goods already stored is subjected to thrust forces to a high extent.

The pallet to be pushed in exerts a tractive force onto the chain portion

situated behind that pal | et and gui ded around the front deflection. Since

such def | ectviearseheavein demyzweinlHilfissebienepyd angeordnet sind, auf wel-

chen die Fithrungsplatten 21 der Fihrungselemente 2 mit ihren
Auflageflachen 25 aufliegen und das untere Kettentrum 8b verti-
kal abstiitzen.

'~ Die Rollenkette 8 wird durch eine Vielzahl gem&ss den Fig. 1
bis 3 ausgebildete Laschen 1 sowie Tragrollen 3 gebildet, wobei
‘jeweils zwei Laschen mittels einer Welle 28. gelenkig miteinan-—
der verbunden sind. Die Wellen 28 dienen gleichzeitig auch der
Lagerung der Tragrollen 3. Durch die jeweilige Welle 28 ist ein

¢ Fihrungselement 2 hindurchgefiihrt, welches die Lasche 1 auf der

einen Seite nach unten tiberragt. Auf der anderen Seite hinter-
greift der Klemmteil 24 des Flhrungselements 2 den Schenkel
12a, wodurch sowohl die Welle 28 wie auch das Fithrungselement 2
in der hier dargestellten Position fixiert werden. Zur Siche-
rung des Fiihrungselements 2 kann.zudem, wie dargestellt, ein
Sicherungsbolzen 29 vorgesehen werden, der selbsthemmend veran-
kert ist. Um aus den einheitlichen Laschen 1. eine Kette zu bil-
den, sind diese wechselweise um 180° um ihre Hochachse verdreht
angeordnet, wobei die eine gegeniiber der anderen Lasche, -in
Lingsrichtung der Rollenkette gesehen, um jeweils die Wand-
stiarke eines Schenkels einer Lasche versetzt ist. Nebst den La-
schen 1 sind auch die Fihrungselemente 2 wechselweise um 180°
verdreht angeordnet, d.h-_mit anderen Worten, die Fiihrungsele-
mente 2 werden wechselweise einmal won links und einmal von
rechts durch die jeweilige Welle 28 hindurchgeschoben, so dass
die Rollenkette 8 auf beiden Seiten der Laufflache 6 gefihrt

- wird. Die Leiste 23 des Filhrungselements 2 erstreckt sich ent-
lang der Unterseite des jeweiligen Schenkels einer LéSche, und
verhindert ein Verdrehen des Fithrungslements 2, wobei die Hohe
der Leiste 23 in etwa der Wandstirke eines Schenkels einer La-
sche entspricht. Anzufilgen ist, dass die Rollenkette B nur ca.
60% des umlaufenden Férdermittels bildet, wihrenddem die rest-

~ lichen 40% aus einem Gurtband bestehen, das an den beiden Ket-
tenenden f1x1ert ist.
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to the limted avail abl e space, they have a bad efficiency and are nut
suited for hbﬂa trac- tive forces. The tractive force in the chain
deflected ar ¥ deflection is transnitted via the el a8FFCEIVIHS to the
rear deflection which further decreas&s-the efficiency, whereby it is to be
considered that the mass of the stored goods can anmobunt up to. 20 tons.

. Fig. 11 zeigt eine Draufsicht auf einen Abschnitt einer Rollen-
kette, welche mit einheitlichen Laschen 1 gemdss den Fig. 1 bis
3 sowie Fihrungselementen 2 gemiss den Fig. 4 bis 6 versehen
ist. Aus dieser Darstellung ist ersichtlich, dass die Laschen
la, 1b, 1lc, 14 wechselweise um 180° um ihre Hochachse verdreht
angeordnet sind, und dass die eine gegeniiber der anderen Lasche
ia, 1b, 1lc, 1d, in Langsrichtung der Rollenkette 8 gesehen, um
jeweils die Wandstirke eines Schenkels einer Lasche la, 1b, 1lc,
1d versetzt ist, so dass jeweils der eine Schenkel 11, 12 einer
_ "Lasche in die AuSnehmung 16 (Fig. 3) im Basisteil der benach-
¢ barten Lasche eingreift. Diese Ausbildung erlaubt, dass die La-
' schen la, 1b, lc, 1d, auch Seitenkrifte aufnehmen und itbertra-

‘gen kdénnen.

Im weiteren ist ersichtlich, dass die mittlere Linge L des Ba-
‘sisteils 10 zumindest anndhernd dem Achsabstand A zwischen zweil
benachbarten Tragrollen-3 entspricht. Der Basisteil 10 ist vor-
‘zZugsweise un ca. 0.5 bis 3 mm kiirzer als der Achsabstand zwi-
schen zwei benachbarten Tragrollen 3, so dass im gestreckten
Zustand der Kette zwischen den Stirnseiten benachbarter Basis-
teile 10b, 10c von benachbarten Laschen 1b, 1lc ebenfalls ein
Spalt b in der Grdssenordnung von 0.5 bis 3 mm entsteht. Diese
Rusbildung bewirkt, dass die gegenseitige, iiber einen vorbe-
stimmten Winkel hinauégehende Dfehbewegung benachbarter Laschen
begrenzt wird, indem sich beim gegenseitigen Zuriickdrehen der
Laschen die Stirnseiten benachbarter Basisteile aneinander an-
legen. Wichtig in dieséem Zusammenhang ist, dass die Stirnseiten
benachbarter Basisteile von benachbarten Laschen korrespondie-
rend ausgebildet sind. Eine derartige ausgebildete Rollenkette

" kann somit Schubkrifte tibertragen, ohne dass die Gefahr be-
steht, dass sich die Kette auf einzelnen Abschnitten zusammen-
faltet. |

Fig. 12 zeigt den Abschnitt der Rollenkette gem3ss Fig. 11 in
einer Seitenansicht. Aus dieser Darstellung sind die wechsel-
weise angeordneten Fithrungselemente 2 ersichtlich, welche die

Laschen nacz unten iliberragen.
ERSATZBLATT (REGEL 26)
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It_?é understood that a folding of the chain is nost undesirable under the
explained circunst ances because the total length of the chgj enly

'Rgged by t W@WBFYi ng; in an extrene case; this can resulfgfhaaa#%%ture'
he strap and in a danage of the et I"ec- tions. Moreover, by a fol ding
he chain, a distance between the goods, that possibly has to be
.bServed for the protection-of the stored goods, can be changed. Al'so, it
cah happen that particularly |ight weight goods are rai sed and rotated out
of t he horizontal position upon a folding of the chain.

Ein derartig ausgestalteter Kettenfdrderer ist sehr einfach

aufgebaut und kann preisginstig hergestellt werden, da.sowohl
die Laschen wie auch die Filhrungselemente einheitlich ausgebil-
det sind. Durch das Vorsehen von Anschligen, welche die gegen-
seitige, ilber einen vorbestimmten Winkel hinausgehende Drehbe-
wegung benachbarter Laschen in der vorgangig beschriebenen
Weise begrenzen, kann die Rollenkette auch Schubkridfte lbertra-

gen.

ERSATZBLATT (REGEL 26)
ISA/EP




A fol ding cannot be avoi ded when conventional chains are used because the
total length of the chains and the circul ati ng conveyi ng neans,
respectively can vary to a |l arge extent due to for instance tenperature
changes and MQMBMIn of the strap. Thus, Pt™is the obj_ect PGB Ry ent i on
to i'nprove a chain conveyor of the kind re- ferred to in the pre
claim1 such that the chain can also take and transmt -t L S
object is net by the char acteri stlcs listed in Lge char amﬂmmmgm”irﬁ“

; * [ L M S *

of claim Patentanspric

1. Kettenférderer mit einér Rolienkette (8) und einer Trag-
schiene (5) zum vertikalen Abstiitzen der Rollenkette (8), wobei
die Rollenkette (8) eine Vielzahl von Tragrollen (3) aufweist,
welche mittels Laschen (1) miteinander verbunden sind, dadurch
gekennzeichnet, dass die Laschen (1) Anschlidge aufweisen, wel-
che die gegenseitige, iiber einen vorbestimmten Winkel hinausge-
hende Drehbewegung benachbarter Laschen (1) derart begrenzen,
dass die Rollenkette (8) Schubkradfte iibertragen kann.

2. Kettenférderer nach Anspruch 1, dadurch gekennzeichnet, dass
der Uberwiegende Teil der Laschen (1) U-férmig ausgebildet ist,
indem diese zwei Schenkel (11, 12) und einen dazwischen liegen-
den Basisteil (10) aufweisen, dass die mittlere Linge (L) des
Basisteils (10) zumindest anndhernd dem Achsabstand (A) von
zwei benachbarten Tragrollen (3) entspricht, und dass die
Stirnseiten (17, 18) benachbarter Basisteile (10) von benach-
barten Laschen (1) korrespondierend ausgebildet sind und als
Anschlége wirken. '

3. Kettenfdrderer nach Anspruch 2, dadurch gekennzeichnet, dass
im gestreckten Zustand der Rollenkette (8), zwischen den Stirn-
seiten benachbarter Laschen, ein Spalt (b) von weniger als 5%
der Linge einer Lasche (1) besteht. p .

4. Kettenfdrderer nach Anspruch 2 oder 3, dédurch gekennzeich-
net, dass der Basisteil (10) der Laschen (1) als obere Ab-
deckung der Rollenkette (8) ausgebildet ist und im gestreckten
Zustand der Rollenkette (8) sowohl die Tragrollen (4) wie aucb
‘die Tragschiene (5) vor Verschmutzung schiitzen.

5. Kettenfdrderer nach einem der Anspriiche 2 bis 4, dadurch ge-
kennzeichnet, dass die beiden Endbereiche (17, 18) des Basis-
teils (10) einer Lasché (l)_einé Stufung aufweisen und/oder
schrig ausgebildet sind.



1. By providing "chaiH m UH,IJHMe stop elenents that linit a nutual
rotation of adjacent v b eding a certain angle of rotation in
such a way that the roller chain can transnit thrust f.orces, the danger .
that particul WP@¥8T ons of the chain arelforded together | SCREREIE angd
thé di sadvant ages connected thereto are avoi ded. Preferred enbodi ments of
tH¢ invention are described in the dependent clai'ms 2 to 10. .

6. Kettenférderer nach Anspruch 5, dadurch gekennzeichnet, dass

die Laschen (1) einstlickig ausgebildet sind, und dass der dem

kiirzeren Bereich (17a, 18a) des Basisteils (10) angrenzende

" Schenkel (12) mit einer die Oberseite des Basisteils (10) iiber-

ragenden Erhebung (14) versehen ist.

7. Kettenférderer nach einem der Anspriiche 2 bis 6, dadurch ge-
kennzeichnet, dass der Bésisteil {10) der Laschen (1) auf der
Oberseite als Auflagefldche fiir auf der Rollenkette (8) zu fér-
dernde Giliter ausgebildet ist.

8. Kettenférderer nach einem der Anspriiche 2 bis 7, dadurch ge-
kennzeichnet, dass der Basisteil (10) mit zwei entlang eines
Schenkels (11, 12) angeordnéten Aussparungen (16) versehen ist,
deren Breite (b) grosser als die Wandstirke eines Schenkels
(11, 12) ist. :

9. Kettenférderer nach einem der vorhergehenden Anspriiche, da-
durch gekennzeichnet, dass die Rollenkette (8) aus einheitli-
chen Laschen (1) besteht, welche eine von einer zentralsymme-
trischen Gestaltung abweichende Geometrie aufweisen, und dass
die Laschen (la, 1b, ‘1c, 1d) wechselweise um 180° um ihre Hoch-'
achse verdreht angeordnet sind, wobei die eine gegenilber -der .
anderen Lasche (la, 1lb, 1lc, 1d), in Langsrichtung der Rollen-
- kette (8) gesehen, um jeweils die Wandstirke eines Schenkels

(11, 12) einer Lasche (1) versetzt ist.

10. Kettenfdrderer nach einem der vorhergehenden Anspriiche, da-
durch gekennzeichnet, dass der Basisteil (10) mit einem quer
zur Bewegungsrichtung der Bollepkette.tS) verlaufenden Schlitz
(15) versehen ist, und dass ein aus einem elastischen Material
gefertigter Mitnehmer (19) vorgesehen ist, welcher mit einem
korrespondierend zu diesem Schlitz éusgebildeten Halteteil (20)
versehen ist, der durch den Schlitz (15) fiihrbar und durch eine
anschliessen Drehung um 90° im Basisteil (10) fixierbar ist.



A fur_ther Obj ect of M'II""“HI“J"HNI”MIS' sts in to provide a chai n conveyor

that is de- si means fors[aferally guiding the roller chain, which
are sinply arran ed and can be nmanuf act ur g at | ow costs ﬁBé t he gui de
means shal | §%ﬁ’§°very low frictional 7 g i Stances bet vvee\r{iﬂﬁ Bhai n _
and ‘support ra|I PCT- 23795-1

11. Kettenfdrderer nach Anspruch 1, wobei die Laschen (1) der
Rollenkette (8) mittels einer Welle (28) gelenkig miteinander
verbunden sind, und wobei die Welle:  (28) gleichzeitig als Trag-
achse fiir die Tragrollen (3) ausgebildet ist, dadurch gekenn-
 zeichnet, dass die Welle (28) hohl ist, und dass durch die

Welle (28) ein diskret ausgebildetes Filhrungselement (2) hin-
durchgefiihrt ist, welches die Lasche (10) zumindest auf einer
Seite nach unten zur Fithrungsschiene (S) hin Uberragt.

12. Kettenfdrderer nach Anspruch 11, dadurch gekennzeichnet,
dass das Filhrungselement (2) mit einer zur Lasche (10) zu rich-
tenden Leiste (23) versehen ist, welche sich entlang der Unter-
seite des Schenkels einer Lasche (10) erstreckt, wobei die Hohe
der Leiste (23) maximal der Wandstdrke eines Schenkels (ll,.12}
‘einer Lasche {10) entspricht.

13. Kettenfdrderer néch Anspruch 11 oder 12, dadurch gekenn-
‘zeichnet, dass die Tragschiene (5) auf der Oberseite eine Lauf-
‘flache (6) aufweist, welche seitlich von zwei tiefer liegenden
'Fihrungsflichen (31, 32) begrenzt wird, und dass jedes Fiih-
-rungselemént (2) zumindest ein seitliches Fiithrungsglied (21)
aufweist, welches mit den Fihrungsflichen (31, 32) zusammenzu-
arbeiten bestimmt ist.

14. Kettenforderer nach einem der Anspriiche 11 blS 13, dadurch
gekennzelchnet, dass die Fihrungselemente (2) aus einem Kunst-
stoff gefertigt sind, welcher gute, selbstschmierende Eigen-
schaften aufweist.

15. Kettenfdrderer nach einem der Anspriiche 11 bis 14, mit end-
seitig angeordnetén Umienk#orrichtungen zum Umlenken der Rol-
lenkette (8) und zur Unterteilung derselben in ein oberes und
ein unteres Kettentrum (Ba, 8b), wobei die Tragschiene (5) auf
ihrer Unterseite einen das untere Kettentrum (8b) zumindest.
teilweise aufnehmenden Hohlraum (H) aufweist, dadurch gekenn-
‘zeichnet, dass die Fﬁhrungselemente (2) die Laschen (1) des
oberen Kettentrums (8a) sowohl nach unten zur Fiihrungsschiene



4 Prﬁl‘ferred enbodi rrentHw“ mj! IHU ritll&n are described in the dependent :

claifrs 2 to 10. A furt L i nvention consists in to provide a

chairn -conveyor that is de- signed with neans for laterally quiding the .
RETpsIpes,

er chai n WQMBM%re sinply arranged afd tan be manufact
ts, whereby the guide neans shall present very low frictional

{5) hin wie auch zumindest auf einer Seite ﬁberrageh, wobei der
die Laschen (1) nach unten'ﬁberragende Bereich (26) der Fiih-
rungselemente (2) zur Flihrung des oberen Kettentrums (8a) aus-
'gebildet ist, und wobei das Filhrungselement (2) in dem die La-
schen (1) seitlich Uberragenden Bereich eine Fiithrungsfliche
(25) zur Fiihrung und vertikalen Abstiitzung des unteren, zumin-
dest teilweise im Hohlraum (H) aufgenommenen Kettentrums (8b)
aufweist. '

-16. Kettenfdérderer nach einem der vorhergehenden Anspriiche, da-
durch gekennzéichnet, dass beide Enden der Rollenkette (8) mit-
tels eines Gurtbandes zu einem umlaufenden, endlosen Fdrdermit-
tel verbunden sind, wobei die Linge der Rollenkette (8) héch-
stens 60% des gesamten Fordermittels betrigt.




resi stances between roller chain anaTSuppdrt rail. This object is met by
the characteristics |isted in the characteriging portion of clalmlJaB

the fol | owi ngWOSH®S¥hvention will be further explained, wit¥V
drawi ngs. In these drawi ngs, ‘Figs. 1 to 3 show an individual chain I|nk for

aroller chainin three different views; Figs. 4 to 6 ShOM/a QU|d|ng
el enent for the roller chain in three du?ierent Vi ews;
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Fi'gs." 7 to 9 show a catch nenber for the roller chain in three d.ifferent
views; Fig. 10 shows a cross section through a support rail as well. _
through the mo$sessa¥hain; Fig. 11 shows a top view of a porlquwi‘&srol | er
a;fln equi pped with chain |inks ac- cordi ng to Figs. 1 to 3; Fig. 12 shows"
aizgortion of the roller chain according to Fig. 11 in a side view. The

P.gs 1 to 3 showa chainlink 1 for a roller chainin a side elevation, a
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vation and a top elevation. The chain link 1 is designed essentially . -
U-shaped and com prises a base portion 10 as well as two |e . The
base porti on"g??_sdﬁg‘gd between the two legs 1 1, 12 co‘nstitlft‘%qufg%(gosg%p '
cover of the chain link 1. Both legs 11, 12 of the chain link 1 are :
provided with bores 13 which serve for receiving in each case a shaft for
inter- connecting the chain links 1 and3}§r beari ng and supporting a
support roller.
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A Byt
5 The badse portion 10 of the chain link 1 is provided with two recesses 16
arranged along one of the legs 11 and having a width b2 that is greadndse02rs
than'the wall thickness of a leg 11, 12. By providing these recesses 16,
the assenbling of several uniformy designed chain:links 1 to a chainis
favored i nasnuch as one leg 11, 12 of a preceding or subse- quent chain
link 1, in each case rotated by 180[ err] around the height axis, engages

such a Chain Conveyor

The invention refers to a chain conveyor a_ccording to the preamble of claim 1.

The chain conveyors discussed herein are used in general in storage shelves of
rack storage facilities where they serve as a conveying means for the goods to be stored.
The conveying means is usually looped over two deflections to form an endless conveying
means, whereby there is provided, as the real conveying means, a conveyor chain pro-
vided with rollers. In order to save costs and weight, however, not the entire circulating
conveying means is constituted as chain, but only about half of it, while the other half is
constituted by a strap.

As a support for the goods to be stored, in most cases pallets are used. Upon stor-
ing the goods, the latter ones are laid onto the conveyor chain and, mostly by means of a
fork lift truck, pushed into the storage rack. If the need arises, the goods are pulled out
again by this fork lift truck.

The document WO 94/00370 entitled “Pallet-Support Rail and Slide-in Pallet-Stor-
age Unit with Pallet-Support Rails and Pallet-Conveyor Track” discloses a chain conveyor
of the generic concept discussed herein. This conveyor is provided with a rollér chain, the
supporting rollers thereof being connected to each other on both sides by means of a pair
of lateral link plates, whereby each second link of the chain is designed as supporting
strap member. The lateral link plates project downwards to such an extent that they can
laterally guide the upper run of the roller chain along the rail, whereby, for this purpose, the
rail is smaller in its width than the mutual distance of the two link plates of a pair. In its
lower portion, the rail made of aluminum comprises a return channel in which the lower run

of the roller chain is received, guided and supported.

PCT-23795-1



recess 16. Mreover, the base portion 10 is provided with a slot 15 running
grosswise to its longitudinal axis. This slot serves for recei Vi ng 23y fdgbdedbs
menber nmade of an elastic nmate- rial, as pll be further explained herein
below with the help of Figs. 7 to 9. The basic shape of such a chain link 1
I's manufactured preferably by punching, while the U shaped design is
created by a subsequent bendi ng of the punched out part. The two end

ortions 17, 18 of .th i on,1 f ' '
P 'Ijhe probtler%s ?r? Sognr?é)étltc;nownlth g\eochae}n %g%{lgyérl cﬁé(culss%ea orv%fceornasPslt ¥n mat

the lateral link plates of the roller chain have to take both tractive forces as well as guiding
forces. Thus, the lateral link plates cannot be made continuously of a material which has
good self;lubricating properties, like PTFE, but they have to be manufactured, at least par-
tially, of a high-strength material, for example steel. This design results in the disadvan-
tage that the frictional values between roller chain and guiding rail are relatively high. This
is also particularly true for the lower chain run received in the return channel because here
additionally the intrinsic weight of the roller chain has to be supported by the lateral link
plates. Due to the high frictional values arising between roller chain and supporting rail, the
constructional length of a chain conveyor with such a design is limited. Moreover, it has
shown that the frictional resistance is additionally increased by the tractive load of the lat-
eral link plates simultaneously designed as guiding means.

Further problems in connection with a chain conveyor as discussed herein before
consist in the fact that the chains used hereby can take only tractive forces. As soon as
thrust forces act on the chain, what is always the case upon loading of goods, the danger
exists that the chain folds by the mutual rotation of particular chain links that are subjected
to thrust forces.

Particularly that chain portion which is situated between the pallet to be pushed in
and the goods already stored is subjected to thrust forces to a high extent. The pallet to be
pushed in exerts a tractive force onto the chain portion situated behind that pallet and
guided around the front deflection. Since such deflections have a very small diameter due
to the limited available space, they have a bad efficiency and are nut suited for high trac-
tive forces. The tractive force in the chain deflected around the deflection is transmitted via
the elastic strap to the rear deflection which further decreases the efficiency, whereby it is

to be considered that the mass of the stored goods can amount up to 20 tons.
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obl igque shape. On the other hand, the t eRd—pofit-ons-ot—tirPpase portion
can be pro- vided with a stepping, as ou |PIA EE[:E,‘@ gﬂb?%%(@?’ﬁl nesz:z"\g‘g&@zps
one l'eg 12 is provided with two projecti ouering above-d he top side
of the base portion 10, whereby, due to manufacturing reasons i n each case
the leg 12 ad- jacent to the shorter portion 17a, 18a of the base portion
10 conprises such projections 14. In the Figs. 4 to 6, a guiding elenent 2

for the roller chain is shown_in three differe
It is understood that a folding of the chain is most undesirable under the explained

circumstances because the total length of the chain is suddenly changed by this folding; in
an extreme case, this can result ih a rupture of the strap and in a damage of the deflec-
tions. Moreover, by a folding of the chain, a distance between the goods, that possibly has
to be observed for the protection of the stored goods, can be changed. Also, it can happen
that particularly light weight goods are raised and rotated out of the horizontal position
upon a folding of the chain.

A folding cannot be avoided when conventional chains are used because the total
length of the chains and the circulating conveying means, respectively, can vary to a large

_extent due to for instance temperature changes and expansion of the strap.

Thus, it is the object of the invention to improve a chain conveyor of the kind re-
ferred to in the preamble of claim 1 such that the chain can also take and transmit thrust '
forces.

This object is met by the characteristics listed in the characterizing portion of claim

By providing chain links which have stop elements that limit a mutual rotation of
adjacent chain links exceeding a certain angle of rotation in such a way thét the roller
chain can transmit thrust forces, the danger that particular portions of the chain are folded
together is kept off and the disadvantages connected thereto are avoided.

Preferred embodiments of the invention are described in the dependent claims 2 to
10.

A further object of the invention consists in to provide a chain conveyor that is de-
signed with means for laterally guiding the roller chain, which are simply arranged and can
be manufactured at low costs, whereby the guide means shall present very low frictional

resistances between roller chain and support rail.

PCT-23795-1



views. This guiding element 2 essentially consists of a guiding plate 21 as
wel] as of a clanping part 24. Integrally fornmed at the inner side AEoops
guiding plate 21, there is pro- vided a strip nmenber 23. The |ower portion
26 of the guiding plate 21 serves for laterally guiding the roller chain,
while the guiding plate conprises a rest surface provided at its top side
and is designed to support the |ower chain run of a circulating chain. The
node of

This object is met by the characteristics listed in the characterizing portion of claim
11.

In the following, the invention will be further explained, with the help of drawings. In
these drawings,

Fig. 1 shows an individual chain link for-a roller chain in three different views;

Fig. 2 shows a guiding element for the roller chain in three different views;

Fig. 3 shows a cross section through a support rail as well as through the roller
chain;

Fig. 4 shows a top view of a portion of a roller chain equipped with chain links ac-
cording to Fig. 1;

Fig. 5 shows a portion of the roller chain according to Fig. 4 in a side view.

The Fig. 1 show a chain link 1 for a roller chain in a side elevation, a front elevation
and a top elevation. The chain link 1 is designed essentially U-shaped and comprises a
base portion 10 as well as two legs 11, 12. The base portion situated between the two legs
11, 12 constitutes the top cover of the chain link 1. Both legs 11, 12 of the chain link 1 are
provided with bores 13 which serve for receiving in each case a shaft for interconnecting
the chain links 1 and for bearing and supporting a support roller.

The base portion 10 of the chain link 1 is provided with two recesses 16 arranged
along one of the legs 11 and having a width b2 that is greater than the wall thickness of a
leg 11, 12. By providing these recesses 16, the assembling of several uniformly designed
chain links 1 to a chain is favored inasmuch as one leg 11, 12 of a preceding or subse-
quent chain link 1, in each case rotated by 180° around the height axis, engages such a

recess 16.
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ope'rat—i—en—ef—t—hi—s-gui—di—ng plate 21 will be further explained herein bel ow
with the help of Fig. 10 The Figs. 7 to 9 show the catch nenber 1%3a3d1ios8602r3

si de el 1 d el evation.and a tep el evation. The catch nenber 19,
pr ef er agl Hu d of rubber, serves as a rest for goods to be

support links. For fixing it in the slot machined into the
base 20

Moreover, the base portion 10 is provided with a slot 15 running crosswise to its
longitudinal axis. This slot serves for receiving a catch member made of an elastic mate-
rial, as will be further explained herein below with the help of Fig. 2a.

The basic shape of such a chain link 1 is manufactured preferably by punching,
while the U-shaped design is created by:a subsequent bending of the punched out part.

The two end portions 17, 18 of the base portion 10 of a chain link 1 are preferably of
oblique shape. On the other hand, the two end portions of the base portion can be pro-
vided with a stepping, as outlined by the broken lines L.

The one leg 12 is provided with twd projections 14 towering above the tbp éide of |
the base portion 10, whereby, due to manufacturing reasons, in each case the leg 12 ad-
jacent to the shorter portion 17a, 18a of the base portion 10 comprises such projections
14.

In the Fig. 2, a guiding element 2 for the roller chain is shown in three different
views. This guiding element 2 essentially consists of a guiding plate 21 as well as of a
clamping part 24. Integrally formed at the inner side of the guiding plate 21, there is pro-
vided a strip member 23. The lower portion 26 of the guiding plate 21 serves for laterally
guiding the roller chain, while the guiding plate comprises a rest surface provided at its top
side and is designed to support the lower chain run of a circulating chain. The mode of
operation of this guiding plate 21 will be further explained herein below with the help of Fig.
3. |

The Fig. 2a show the catch member 19 in a side elevation, a front elevation and a
top elevation. The catch member 19, preferably manufactured of rubber, serves as a rest
for goods to be supported by the chain links. For fixing it in the slot machined into the base
portion of the chain link, the catch member 19 comprises a holding portion 15 (should read

“20”) which is correspondingly designed to the that slot. For fixing, the holding portion 15

THIS SHEET HAS BEEN
REPLACED

PCT-23795-1




portion of the chaln link, the catch menber 19 conprises a hol ding portion

20 (% [ S correspondi ngly designed to the that sl ot aakrfdsoso2rs
f|X|n portion 20 is.sli'd thgough the slot and, thereafter,
t he c rotated by 90[err]. The catch nmenber 19 preferably

slightly tomers above the projections of the chain Iink such that |ight
goods do not rest on the projections, but on the catch nmenber. However, by

compr cedshrddaredizdl e fiaidh ﬂiq”%ﬁ@a%@;th” i 8 el b e 5

whereby a safe, non-positive co
90°. The catch member 19 preferably slightly towers above the projections of the chain link

such that light goods do not rest on the projections, but on the catch member. However, by
the elastic design of the catch member 19, it is ensured that heavy goods compress the
catch member and, thereby rest against the projections, whereby a safe, non-positive con-
nection between chain link and goods to be stored — pallet — is ensured.

Fig. 3 shows a cross section through a support rail 5 as well as a roller chain 8. The
support rail 5 comprises, at its top side, a track surface 6 projecting upwards that is
laterally limited by two guide faces. At the bottom side, the support rail 5 is provided with a
hollow chamber H having an open bottom in which are provided two auxiliary rails 7 on
which the guiding plates 21 of the guiding elements 2 rest with their rest surfaces 25 and
on which the lower run 8b of the chain is vertically supported.

The roller chain 8 is constituted by a plurality of chain links 1 designed according to
Fig. 1 and by supporting rollers 3, whereby in-each case two chain links are interconnected
by a shaft 28 in an articulated manner. The shafts 28 simultaneously serve for bearing the
supporting rollers 3. Into the particular shaft 28, a guiding element 2 is inserted which
towers below the chain link 1 at one side. At the other side, the clamping part 24 of the
guiding element 2 engages the leg 12a whereby both the shaft 28 as well as the guiding
element 2 can be fixed in the position shown here. Additionally, for securing the guiding
element 2, a safety pin 29 can be provided, as illustrated, which is anchored in a self-
locking manner. In order to form a chain of uniform chain links 1, these are arranged alter-
nately rotated by 180° around their height axis, whereby the one chain links is offset with
regard to the other chain link, as seen in longitudinal direction of the roller chain, by an
amount corresponding to the wall thickness of a leg of a chain link. Besides the chain links

1, also the guiding elements 2 are arranged alternately rotated by 180°; this means, in

THIS SHEE T HAS BEEN PCT-23795-1
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nect mﬂs}{a@q;g@&g ﬁﬁlfn link and goods to be stored - pallet - is ensured.

F-g. W  section through a support rail 5 as well as azmolobimsozrs

chai n Mﬂgm rail 5 conprises, at Ats top side, atrack surface 6

proj ec hat is laterally limted by two guide faces. At the

bottom side, the support rail 5 is provided with a hollow chanber H having

an open bottomin which are provided two auxiliary rails 7 on which the

98100 RS, e QB BB S8 ey R g b lat indf 2 e
once from the left side and once from the right side, such that the roller chain 8 is guided
on both sides of the track surface 6. The strip member 23 of the guiding element 2 extends
along the bottom side of the particular leg of a chain link and prevents the guiding element
2 from being rotated, whereby the height of the strip member 23 approximately corre-
sponds to the wall thickness of a leg of a chain link. It is to add that the roller chain 8 con-
stitutes only approximately 60% of the circulating conveying means, while the remaining
40% consist of a strap that is fixed to the two end of the chain.

Fig. 4 shows a top view of a portion of a roller chain that is provided with uniform
chain links 1 according to Fig..1 as well as with guiding elements 2 according to Fig. 2. It
can be seen from this illustration that the chain links 1a, 1b, 1c, 1d are arranged alternately
rotated around the height éxis by 180° and that the one chain link is offset with regard to
the other chain link 1a, 1b, 1c 1d, as seen in the longitudinal direction of the roller chain 8,
by an amount of the wall thickness of the leg of a chain link 1a, 1b, 1c, 1d, such that in
each case the one leg 11, 12 of a chain link engages thé recess 16 (Fig. 1) in the base
portion of the adjacent chain link. This design allows that the chain links 1a, 1b, 1c, 1d,
also can take up and transmit lateral forces.

Moreover, it is evident that the mean length L of the base portion 10 at least ap-
proximately corresponds to the distance A of the axes of two adjacent supporting rollers 3.
The base portion 10 preferably is shorter than the distance of the axes of two adjacent
supporting rollers by approximately 0.5 to 3 mm, such that, the chain being in its stretched
state, also a gap b in the order of 0.5 to 3 mm is created between the front faces of adja-
cent base portions 10b, 10c of adjacent chain links 1b, 1c. This design has the effect that

the mutual rotational movement of adjacent chain links, exceeding a certain angle of rota-

tion, is limited due to the fact that the front faces of adjacent base portions abut against

- THIS SHEET HAS BEEN PCT-23795-1
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~ The ’romsesmeecﬂalme ceéonst ituted by a plurality of chain links 1 designed
@.CCOI’dI o 3 and by supporting rollers 3, whereby in ep¢thskass
-t wo ehal tercon- nected by @ shaft 28 in an articul ated
manner . ts 28 simul taneously serve for bearing the supporting

rollers 3 Into the particular shaft 28, a guiding elenment 2 is inserted
whi ch towers below the chain link 1 at one side. At the other side, the

tC Ihgrrgihg%apgg)ttgéﬁ qécgq Fqé qu i &? Qgclzke ntha2|n (Ia‘nﬁé"‘%?hlts%%nlnggh&r? it mﬁ{p%tﬁ\énp &at
the front faces of adjacent base portions of adjacent chain links are designed correspond-
ingly. A roller link designed in such a way, thus, can transmit thrust forces, without the
| danger that the chain folds together at certain portions.

Fig. 5 shows the portion of the roller chain according to Fig. 4 in a side view. In this
illustration, the alternatingly arranged guiding elements 2 can be seen that tower below the
chain links. |

A chain conveyor designed in such a way is of very simple construction and can be
mahufactured at low costs, because both the chain links as well as the guiding elements
are of uniform design. By the provision of stop members limiting the mutual rotating
movement of adjacent chain links exceeding a predetermined angle in the above ex-

plained manner, the roller chain can also transmit thrust forces.

[ THIS SHEET 1A BEEN
REPLACED
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7 i'n'g_—e1—eﬁﬁﬁ{——2_—§an—be—ii xed in the position showmn here. Additionally, for
secur ing i ‘gyi d- ing.elenment 2, a safety pin 29 can be provided,
i1l ust ﬁmﬁiﬁﬁﬁ" L nchored in.a self-qlocking manner. |n order 2%31\91‘8{())(?%%3

a chai ain links 1, these are arranged alter- nately rotated
by 180[lef eir height axis, whereby the one chain links is offset

with - . —— -
. THIS SHETT HAS BEEN
Patent Claims REPLACED

1. Chain conveyor with a roller chain (8) and a supporting rail (5) for vertically sup-
porting the roller chain (8), whereby the roller chain comprises a piurality of supporting
rollers (3) which are interconnected by means of chain links (1), characterized in that the .
chain links (1) are provided with stop means that limit the mutual rotating movement of
adjacent chain links (1) exceeding a predetermined angle in such a way that the roller

chain (8) can transmit thrust forces.

2. Chain conveyor according to claim 1, characterized in that the predominant part
of the chain links (1) is of U-shaped design such as to comprise two legs (11, 12) and a
base portion (10) located there between, that the mean length (L) of the base portion (10)
at least approximately corresponds to the distance (A) of the axes of two adjacent sup-
porting rollers (3), and that the front faces (17, 18) of adjacent base portions (10) of adja-

cent chain links (1) are of corresponding design and act as stops.  ~

3. Chain conveyor according to claim 2, characterized in that a gap (b) of less than
5% of the length of a chain link (1) exists between the front faces of adjacent chain links

when the roller chain (8) is in its stretched state.

4. Chain conveyor according to claim 2 or 3, characterized in that the base portion
(10) of the chain links (1) is designed as an upper cover of the roller chain (8) and, the
roller chain (8) being in its stretched state, protects both the supporting rollers (3) as well

as the supporting rail (5) from contamination.
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regardﬁlgsggpﬂ hggﬁr Clglal n link, as seen in |longitudinal direction of the
roller c nt correspondl ng to the wall thickness of %%1%&06(8£P3
a chain he chain links 1, @lso the guiding el ements
arrange otated by 180[err]; this ngz
gui di ng eI errents 2 are inserted into the particul
once fromthe left side and once fromthe right $ide, gth
chain 8 is guided on both sides of the track sur hiss
of the gui di rb‘gCélna;nmnveym@m@nglt@ngemféh@claamarﬁiod% charag:
|l eg of a chain Iink and prevents the guiding el ement

two end portions (17, 18) of the base portion (10) of a chain link (1) comprise a stepping

i n other words, the
4 - ately
b rol |l er

and/or are of oblique design.

6. Chain conveyor according to claim 5, characterized in that the chain links (1) are
of one-piece design, and that the leg (12) adjacent to the shorter portion (17a, 18a) of the
base portion (10) is provided with a projection (14) towering above the top side of the base

portion (10).

7. Chain conveyor according to one of the claims 2 to 6, characterized in that the
base portion (10) of the chain links (1) is designed at its top side as a rest surface for

goods to be conveyed on the roller chain (8).

8. Chain conveyor according to one of the claims 2 to 7, characterized in that the
base portion (10) is provided with two recesses (16) arranged along one leg (11, 12) and

having a width (b) that is greater than the wall thickness of a leg (11, 12).

9. Chain conveyor according to one of the preceding claims, characterized in that
the roller chain (8) consists of.uniform chain links (1) which have a geometry different from
a central symmetric shape, and that the chain links (1a, 1b, 1c, 1d) are alternately rotated
around their height axis by 180°, whereby the one chain link with regard to the other chain
link (1a, 1b, 1c, 1d) in each case is offset, as seen in the longitudinal direction of the roller

chain (8), by the thickness of the wall of a leg (11, 12) of a chain link (1).

-
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2 from bammghgepﬁagt,;@glke ereby the height of the strip nenber 23

of the cir

ying neans, while the r t of a
strap that is fixed to the two end of the chainj THIS. op View
of a portion of a roller chain that is providedjwith BEIPIIMEE& chaih links 1
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Fi gs.

4 to 6.10.

haim coaveyasaccerting ke ene jof Ing peeceding ¢laims, icharacterized ndhat

la, 1b, 1c, 1d are arranged

the base portion (10) is provided with a slot (15) running transverse to the direction of
movement of the roller chain (8), and that a catch member (19) made of an elastic material
is provided which comprises a holding part (20) designed correspondingly to that slot and
being able to be inserted into the slot (15) and fixed in the base portion (10) by a subse-

quent rotation of 90°.

11. Chain conveyor according to:claim 1, whereby the chain links (1) of the roller
chain (8) are interconnected in an articulated manner by heans of a shaft (28), and
whereby the shaft (28) is designed simultaneously as a supporting axle for tﬁe supporting
rollers (3), characterized in that the shaft.(28) is hollow, and that a discrete guiding ele-
ment (2) is inserted into the shaft (28) that towers below the chain link (10) at least at one

side towards the guiding rail (5).

12. Chain conveyor according to claim 11, characterized in that the guiding element
(2) is provided with a strap member (23) to be directed towards the chain link (10) and ex-
tending along the lower side of the leg of a chain link (10), whereby the height of the strip
member (23) corresponds to maximally the thickness of the wall of a leg (11, 12) of a chain

link (10).

13. Chain conveyor according to claim 11 or 12, characterized in that the supporting
rail (5) comprises a track surface (6) at the top side which is laterally limited by two guiding
faces (31, 32) situated below the track surface, and that each guiding element (2) com-

prises at least one lateral guiding member (21) which is adapted to cooperate with the

guiding faces (31, 32). —_—
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altemm the height axis by 180[err] and that the one
chai nnnsﬂiéetl}ﬁsﬁgeg regard to the other chain link la, 1b, 1Gadi¢lesoddses

th
seen | \#a'l direction of  thegaroller chain 8, by an anount of
t he vval I’WM the leg of a chain link 1a, 1b, 1c, 1d, such that in
each cas 11, 12 of a chain |link engages the recess 16 (Fig. 3)
in the base portion of the adjacent chain |ink. This design allows that the

chain links la, 1b, 1c, 1d, also can take up and f rW%HEEt?‘fA%rﬁEﬂ rces.
REPLACED
14. Chain conveyor according to one of the claims 11 to 13, characterized in that

the guiding elements (2) are made of a plastic material which has good self-lubricating

properties.

15. Chain conveyor according to one of the claims 11 to 14, comprising deflection
devices located at the ends for deflecting the roller chain (8) and for dividing the same into
an upper and a lower chain run (8a, 8b), whereby the supporting rail (5) comprises at its
bottom side a hollow chamber (H) at least partially receiving the lower run (8b) of the
chain, characterized in that the guiding elements (2) project over the chain links (1) of the
lower chain run (8a) both downwards towards the guiding rail (5) as well as at least at one
side, whereby the portion (26) of the guiding elements (2) towering below the chain links
(1) is designed for guiding the upper chain run (8a), and whereby the guiding element (2)
comprises a guiding surface (25) in that portion that projects laterally over the chain links
(1) for guiding and vertically supporting the lower chain run (8b) which is at least partially

received in the hollow chamber (H).

16. Chain conveyor according to one of the preceding claims, characterized in that
both ends of the roller chain (8) are interconnected by a strap to a circulating endless con-
veying means, whereby the length of the rolier chain (8) amounts to not more than 60% of

the entire conveying means.

A
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Moreover, it is evident that the mean Iength L of the base portion 10 at

L east ap- proximately corresponds: +°0 t'he di'st-ance A of the axes of 28onmw80602p3
adj acent supporting rollers 3. The base pdrtion 10 preferably is shorter
than the distance of the axes of two adjacent supporting rollers by
approximately 0.5 to 3 nm such that, the chain being in its stretched
state, also a gap b in the order of 0.5 to 3 mMmis created between the
front faces of adja- Abstract

A chain conveyor has a roller chain (6) [should read “8”] and a bearing rail (5) for
vertically underpropping the roller chain (6) [should read “8"]. The roller chain (6) [should
read “8”] consists of a plurality of supporting rolls (3) which are interconnected plates (1).
The plates are U-shaped in that they have two legs (11, 12) with a base piece (10)
between them. The average length (L) of the base piece (10) corresponds at least
approximately to the distance (A) between the axes of two adjacent supporting rolls (3).
The front sides of the adjacent base parts of adjacent plates are correspondingly
configured and act as limit stops, in that they limit the mutual rotation of adjacent plates
when it goes beyond a predetermined angle, such that the roller chain can transfer the
thrust force. For lateral guidance of the roller chain, discrete guide elements (2) are

provided which are pushed through the shafts that pivot the plates.

THIS SHEET HAS BEEN
REPLAGED

i
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A further object of the invention consists in to provide a chain conveyor that is de-

signed with means for laterally guiding the roller chain, which are simply arranged and can
be manufactured at low costs, whereby the guide means shall present very low frictional
resistances between roller chain and support rail.

- This object is met by the characteristics listed in the characterizing portion of claim

11.
In the following, the invention will be further explained, with the help of drawings. In
these drawings,
Figs. 1 to 3 show an individual chain link for a roller chain in three different views:
Figs. 4 to 6 show a guiding element for the roller chain in three different views:;
Figs. 7 to 9 show a catch member for the roller chain in three different views;
Fig. 10 shows a cross section through a support rail as well as through the roller
chain;

Fig. 11 shows a top view of a portion of a roller chain equipped with chain links ac-
cording to Figs. 1 to 3;

Fig. 12 shows a portion of the roller chain according to Fig. 11 in a side view.

The Figs. 1 to'3 show a chain link 1 for a roller chain in a side elevation, a front ele-
vation and a top elevation. The chain link 1 is designed essentially U-shaped and com-
prises a base portion 10 as well as two legs 11, 1 2.. The base portion situated between the
two legs 11, 12 constitutes the top cover of the chain link 1. Both legs 11, 12 of the chain
link 1 are provided with bores 13 which serve for receiving in each case a shaft for inter-

connecting the chain links 1 and for bearing and supporting a support roller.
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Fig. 12 shows the portion of the roller chainggc or ing to Fig. 11in a
side view. In this illustratiaon e alternati ﬁe ”%W laged di NQ23011\080626P4

el ements 2 can be_seen he- | owa he ”7 chai n conveyor
desi gried in such FrpBysHE s mpl e const be

manuf actured at | pw coRES) > & both the chain links as well as the
guiding el enents & uni form design. By the provision of stop nenbers

L atot oo ne ; Thediasel porinn 1D the ehan ink 17 Sovided i fwo récess8s 48 amanbe
along one of the legs 11 and having a width b2 that is greater than the wall thickness of a
leg 11, 12. By providing these recesses 16, the assembling of several uniformly designed
chain links 1 to a chain is favored inasmuch as one leg 11, 12 of a preceding or subse-
quent chain link 1, in each case rotated by 180° around the height axis, engages such a
recess 16.

Moreover, the base portion 10 is provided with a slot 15 running crosswise to its

‘ longitudinal axis. This slot serves for receiving a catch member made of an elastic mate-
rial, as will be further explained herein below with the help of Figs. 7 to 9. |

The basic shape of such a chain link 1 is manufactured preferably by punching,
while the U-shaped design is created by a subsequent bending of the punched out part.

The two end portions 17, 18 of the base portion 10 of a chain link 1 are preferably of
oblique shape. Qn the other hand, the two end portions of the base portion can be pro-
vided with a stepping, as outlined by the broken lines L.

The one leg 12 is provided with two projections 14 towering above the top side of
the base portion 10, whereby, due to manufacturing reasons, in each case the leg 12 ad-
jacent to the shorter portion 17a, 18a of the base portion 10 comprises such projections
14.

In the Figs. 4 to 6, a guiding element 2 for the roller chain is shown in three different
views. This guiding element 2 essentially consists of a guiding plate 21 as well as o_f a
clamping part 24. Integrally formed at the inner side of the guiding plate 21, there is pro-
vided a strip member 23. The lower portion 26 of the guiding plate 21 serves for laterally
guiding the roller chain, while the guiding plate comprises a rest surface provided at its top

side and is designed to support the lower chain run of a circulating chain. The mode of
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operation of this guiding plate 21 will be further explained herein below with the help of Fig.

9 CLAI VB

10.

The Figs. 7 to 9 show the catch member 19 in a side elevation, a front elevation and
a top elevation. The catch member 19, preferably manufactured of rubber, serves as a rest .
for goods to be supported by the chain links. For fixing it in the slot machined into the base
portion of the chain link, the catch member 19 comprises a holding portion 15 (should read
20”) which is correspondingly designed to the that slot. Fdr fixing, the holding portion ;I5
(should read “20") is slid through the slot and, thereafter, the catch member is rotated by
90°. The catch member 19 preferably slightly towers above the projections of the chain link
such that light goods do not rest on the projections, but on the catch member. However, by

the elastic design of the catch member 19, it is ensured that heavy goods compress the

‘catch member and, thereby rest against the projections, whereby a safe, non-positive con-

nection between chain link and goods to be stored — pallet — is ensured.

Fig. 10 shows a cross section through a support rail 5 as well as a roller chain 8.
The support rail 5 comprises, at its top side, a track surface 6 projecting upwards that is
laterally limited by two guide faces. At the bottom side, the support rail 5 is provided with a
hollow chamber H having an open bottom in which are provided two auxiliary rails 7 on
which the guiding plates 21 of the guiding elements 2 rest with their rest surfaces 25 and
on which the lower run 8b of the chain is vertically supported.

The roller chain 8 is constituted by a plurality of chain links 1 designed according to -
Figs. 1 to 3 and by supporting rollers 3, whereby in each case two chain Iiﬁks are intercon-
nected by a shaft 28 in an articulated manner. The shafts 28 simultaneously serve for
bearing the supporting rollers 3. Into the particular shaft 28, a guiding element 2 is inserted
which towers below the chain link 1 at one side. At the other side, the clamping part 24 of

the guiding element 2 engages the leg 12a whereby both the shaft 28 as well as the guid-
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1. Chain conveyor with a roller chain (8) an&i. supporting rail (5) for
vertically supporting the rolls ain (8), wheh fpiacedc hai Do, nososo6ps
conprises. a plurali of—SH| Wecig\ rol | ergs (S)i # j I trconnec{\eggof)y

means ‘of chain I|i e _predom nant inlinks is
of U shaped desig C prise two legs (11, 12) and a base portion
(10) | ocated therelbe the nmean length (L) of the base portion (1) at

| east approxjmately corresponds to the di stance (A%.-._Qf the axes of two |
adj acent l@gmqntr%carbpeékgd(l@;he position shown here. Additionally, for securing the guid-

ing element 2, a safety pin 29 can be provided, as illustrated, which is anchored in a self-
locking manner. In order to form a chain of uniform chain links 1, these are arranged alter-
nately rotated by 180° around their height axis, whereby the one chain links is offset with
regard to the other chain link, as seen in longitudinal direction of the roller chain, by an
amount corresponding to the wall thickness of a leg of a chain link. Besides the chain links
1, also the guiding elements 2 are arranged alternately rotated by 180°; this means, in
other words, the guiding elements 2 are inserted into the particular shaft 28 alternately
once from the left side and once from the right side, such that the roller chain 8 is guided
on both sides of the track surface 6. The strip member 23 of the guiding element 2 extends
along the bottom side of the particular leg of a chain link and prevents the guiding element
2 from being rotated, whereby the height of the strip member 23 approximately corre-
sponds to the wall thickness of a leg of a chain link. It is to add that the roller chain 8 con-
stitutes only approximately 60% of the circulating conveying means, while the remaining
40% consist of a strap that is fixed to the two end of the chain.

Fig. 11 shows a top view of a portion of a roller chain that is provided with uniform
chain links 1 according to Figs. 1 to 3 as well as with guiding elements 2 according to Figs.
4 to 6. It can be seen from this illustration that the chain links 1a, 1b, 1c, 1d are arranged
alternately rotated around the height axis by 180° and that the one chain link is offset with
regard to the other chain link 1a, 1b, 1c 1d, as seen in the longitudinal direction of the
roller chain 8, by an amount of the wall thickness of the leg of a chain link 1a, 1b, 1c, 1d,
such that in each case the one leg 11, 12 of a chain link engages the recess 16 (Fig. 3) in
the base portion of the adjacent chain link. This design allows that the chain links 1a, 1b,

1c, 1d, also can take up and transmit lateral forces.
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state. 3. Chai n conveyor accor di ng to daim1l or 2 characterised in that
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proximately corresponds to the distance A of the axes of two adjacent supporting rollers 3.
The base portion 10 preferably is shorter than the distance of the axes of two adjacent
supporting rollers by approximately 0.5 to 3 mm, such that, the chain being in its stretched
state, also a gap b in the order of 0.5 to 3 mm is created between the front faces of adja-
cent base portions 10b, 10c of adjacent chain links 1b, 1c. This design has the effect that
the mutual rotational movement of adjacent chain links, exceeding a certain angle of rota-
tion, is limited due to the fact that the front faces of adjacent base portions abut against
each other upon mutual turning back the chain links. In this connection, it is important that
the front faces of adjacent base portions of adjacent chain links are designed correspond-
ingly. A roller link designed in such a way, thus, can transmit thrust forces, without the
danger that the chain folds together at certain portions.

Fig. 12 shows the portion of the roller chain according to Fig. 11 in a side view. In
this illustration, the alternatingly arranged guiding elements 2 can be seen that tower be-
low the chain links.

A chain conveyor designed in such a way is of very simple construction and can be
manufactured at low costs, because both the chain links as well as the guiding elements
are of uniform design. By the provision of stop members limiting the mutual rotating
movement of adjacent chain links exceeding a predetermined angle in the above ex-

plained manner, the roller chain can also transmit thrust forces.

PCT-23795-2



(8) and the roller chain (8) being |n |ts stretched state protects both the
supportl ng rollers (3) as well as +he slpporti.ng rail (5) from 23911\980626P4
contam nation. 4. Chai n conveyor accordéng to Claim 1 characterised in
that ‘the chain links (1) are of one-piece design and t+he+teg{12) adjacent

to the shorter portion (17a a) of the base portion th
a projection 4 A pgEENVe the top side of the b %heet a8 ot Qe&M
Chai n conveyo THtScSR %’E o any} one of A&qra%ecedl ng cI Ilﬂ“l

A chain conveyor comprises a roller chain (6) [should read ‘8] and a supporting rail
(5) for vertically supporting the roller chain (6) [should read “8’]. The roller chain (6) [should
read “8”] consists ofé plurality of supporting rollers (3) that are interconnected by means of
chain links (1). The chain links are of U-shaped design inasmuch as they comprise two
legs (11, 12) and a base portion (10) located there between. The mean length (L) of the
base portion (10) corresponds at least approximately to the distance (A) of the axes of two
adjacent supporting rollers (3). The front faces of adjacent base portions of adjacent chain
links are correspondingly designed and act as stops, inasmuch as they limit the mutual
rotating movement of adjacent chain links, exceeding a predetermined angle, in such a
way that the roller chain can transmit thrust forceé. For laterally guiding the roller chain,
discrete guiding elements (2) are provided which are inserted into the shafts that intercon-

nect the chain links in an articulated manner.

(Figs. 3 + 10)
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Preferred embodiments of the invention are described in the dependent claims 2 to
| 10.

A further object of the invention consists in to provide a chain conveyor that is de-
signed with means for laterally guiding the roller chain, which are simply arranged and can
be manufactured at low costs, whereby the guide means shall present very low frictional
resistances between roller chain and support rail.

This object is met by the characteristics listed in the characterizing portion of claim

L 11. \
In the following, the invention will be further explained, with the help of drawings. In
. these drawings, |
Figs. 1 to 3 show an individual chain link for a roller chain in three different views;
Figs. 4 to 6 show a guiding element for the roller chain in three different views;
Figs. 7 to 9 show a catch member for the roller chain in three different views;
Fig. 10 shows a cross section through a support rail as well as through the roller
chain;
Fig. 11 shows a top view of a portion of a roller chain eduipped with chain links ac-
_ cording to Figs. 110 3;

Fig. 12 shows a portion of the roller chain according to Fig. 11 in a side view.

The Figs. 1 to 3 show a chain link 1 for a roller chain in a side elevation, a front ele-
vation and a top elevation. The chain link 1 is designed essentially U-shaped and com-
prises a base portion 10 as well as two legs 11, 12. The base portion situated between the

~two legs 11, 12 constitutes the top cover of the chain link 1. Both Iégs 11, 12 of the chain
link 1 are provided with bores 13 which serve for receiving in'each case a shaft fdr inter-

connecting the chain links 1 and for bearing and supporting a support roller.
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characterised in that the base portion (1) is provided with two recesses
(16) arranged al ong one leg (11,12) and having a width (b) that is greater
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The base portion 10 of the chain link 1 is provided with two recesses 16 arranged
along one of the legs 11 and having a width b2 that is greater than the wall fhickness ofa
leg 11, 12. By providing these recesses 16, the assembling of several uniformly designed
chain links 1 to a chain is favored inasmuch as one leg 11, 12 of a preceding or subse-
quent chain link 1, in each case rotated by 180° around the height axis, engages such a
recess 16.

Moreover, the base portion 10 is provided with a slot 15 running crosswise to its
longitudinal axis. This slot serves for receiving a catch member made of an elastic mate-
rial, as will be further explained herein below with the help of Figs. 7 to 9.

The basic shape of such a chain link 1 is manufactured preferably by punching,
while th_e U-shaped design is created by a subsequent bend'ing of the punched out part.

The two end portions 17, 18 of the base portion 10 of a chain link 1 are preferably of
oblique shape. Qn the other hand, the two end portions of the base portion can be pro-
vided with a stepping, as outlined by the broken lines L.

The one leg 12 is provided with two projections 14 towering above the top side of
the base portion 10, whereby, due té manufacturing reasons, in each case the leg 12 ad-
jacent to the shorter portion 17a, 18a of the base portion 10 comprises such projections
14.

In the Figs. 4 to 6, a guiding element 2 for the roller chain is shown in three different
views. This guiding element 2 essentially consists of a guiding plate 21 as well as of a
clamping part 24. Integrally formed at the inner side of the guiding plate 21, there is pro-
vided a strip member 23. The lower portion 26 of the guiding plate 21 serves for laterally
guiding the roller chain, while the guiding plate comprises a rest surface provided at its top

side and is designed to support the lower chain run of a circulating chain. The mode of
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link with regard to the other chain link (1a, 1b, 1c, 1d) in each case is

of f set,

conveyor

as seen in the longitudinal direction of the roller chain (8), by

the thick ; 11, 12) of hain link (1). 8. Chai
o or ggig EERLR&M%N!I SBE ae-gr(ecedi ng)cf)ai ?rsc ?hgr alc?eri(s)ed i n that o

t he base portitoh (10) is provided with a slot (15) running transverse to

the direction]joff fokeMditi98% the roller chain (8), and that a catch nenber
(19) made of gnielastic materfjall is provi,déd whi ch conprises a hol di ng part
(20) designed 7 6,

operation of this guiding plate 21 will be further explained herein below with the help of Fig.
10.

The Figs. 7 .to 9 show the catch member 19 in a side elevation, a front elevation and
a top elevation. The catch member 19, preferably manufactured of rubber, serves as a rest
for goods to be supported by the chain links. For fixing it in the slot machined into the base
portion of the chain link, the catch membér 19 comprises a holding portion %Q-fshoddnad
=263 which is correspondingly designed to the that slot. For fixing, the holding porﬁon%%—
{shouid-read—20%is slid through the siot and, thereafter, the catch member is rotated by
90°. The catch member 19 preferably slightly towers above the projections of the chain link
such that light goods do not rest on the projections, but on the catch member. However, by
the elastic design of the catch member 19, it is ensured that heavy goods compress the
catch member and, thereby rest against the projections, whereby a safe, non-positive con-
nection between chain link and goods to be stored — pallet — is ensured.

Fig. 10 shows a cross section through a support rail 5 as well as a roller chain 8.
The support rail 5 comprises, at its top side, a track surface 6 projecting upwards that is
laterally limited by two guide faces. At the bottom side,- the support rail 5 is provided with a
hollow chamber H having an open bottom in which are provided two auxiliary rails 7 on
which the guiding plates 21 of the guiding elements 2 rest with their rest surfaces 25 and
on which the lower run 8b of the chain is vertically supported.

The roller chain 8 is constituted by a plurality of chain links 1 designed according to
Figs. 1 to 3 and by supporting rollers 3, whereby in each case two chain links are intercon-
nécted by a shaft 28 in an articulated manner. The shafts 28 simultaneously serve for
bearing the supporting rollers 3. Into the partiéular shaft 28, a guiding element 2 is inserted

which towers below the chain link 1 at one side. At the other side, the clamping part 24 of

the guiding element 2 engages the leg 12a whereby both the shaft 28 as well as the guid-
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correspondingly to that slot and being able to be inserted into the slot
(15) and fixed in the,base portion (10) by a subsequent rotation of
90[err]. 9. Chai n conveyor according to claim1, hai n |inks
(1) of the roller chain (8) are interconnected in
means of a shaft (28), and whereby the shaft (28)
si mul taneously as a supporting axle for the supportin
characterised in that the shaft (28) is hollow an
element” (2) is inserted into the shaft g;&) that t
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ing element 2 can be fixed in the position shown here. Additionally, for securing the guid-
ing element 2, a safety pin 29 can be provided, as illustrated, which is anchored in a self-
locking manner. In order to form a chain of uniform chain links 1, these are arranged alter-
nately rotated by 180° around their height axis, whereby the one chain links is offset with
regard to the other chain link, as seen in Io-ngitudinal direction of the roller chain, by an
amount corresponding to the wall thickness of a leg of a chain link. Besides the chain links
1, also the guiding elements 2 are arranged alternately rotated by 180°; this means, in
other words, the guiding elements 2 are inserted into the particular shaft 28 alternately
once from the left side and once from the right side, such that the roller chain 8 is guided
on both sides of the track surface 6. The strip member 23 of the guiding element 2 extends
along the bottom side of the particular leg of a chain link and prevents the guiding element
2 from being rotated, whereby the height of the strip member 23 approximately corre-
sponds to the wall thickness of a leg of a .chain link. It is to add that the roller chain 8 con-
stitutes only approximately 60% of the circulating conveying means, while the remaining
40% consist of a strap that is fixed to the two end of the chain.

Fig. 11 shows a top view of a portion of a roller chain that is provided with uniform
chain links 1 according to Figs. 1 to 3 as well as with guiding elements 2 according to Figs.
4 to 6. It can be seen from this illustration that the chain links 1a, 1b, 1c, 1d are arranged
alternately rotated around the height axis by 180° and that the one chain link is offset with |
regard to the other chain link 1a, 1b, 1c¢ 1d, as seen in the longitudinal direction of the
roller chain 8, by an amount of the wall thickness of the leg of a chain link 1a, 1b, 1c, 1d,
éuch that in each case the one leg 11, 12 ofé chain link engages the recess 16 (Fig. 3) in
the base portion of the adjacent chain link. This design allows that the chain links 1a, 1b,

1c, 1d, also can take up and transmit lateral forces.
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bel ow*t he chain link (10) at |east at one side towards the guiding rail
(5). 10. Chain conveyor according to cllaim9, .characterised in that the
guiding elenment (2) is provided with a strap nenber (23) to be directed
towards the chain link (10) and extending al ong the,.lower side of the |leg

of a chain link (10), whereby the height of the str L
OI?E‘G i %F fegHElE'I) of a

corresponds to maximally the thickness of the wall
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chain link (10).
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Moreover, it is evident that the mean length L of the base portion 10 at least ap-
proximately corresponds t_o the distance A of the axes of two adjacent sﬁpporting rollers 3.
The base portion 10 preferably is shorter than the distance of the axes of two adjacent
supporting rollers by approximately 0.5 to 3 mm, such that, the chain being in its stretched
state, also a gap b in the order of 0.5 to 3 mm is created between the front faces of adja-
cent base portions 10b, 10c of adjacent chéin links 1b, 1c. This design has the effect that

{ the mutual rotational movement of adjacent chain links, exceeding a certain angle of rota-
tion, is limited due to the fact that the front faces of adjacent base portions abut against
each other upon mutual turning back the chain links. In this connection, it is important that
the front faces of adjacent base portions of adjacent chain links are designed correspond-
ingly. A roller link designed in such a way, fhus, can transﬁit thrust forces, without the
danger that the chain folds together at certain portions.

Fig. 12 shows the portion of the roller chain according to Fig. 11 in a side view. In
this illustration, the alternatingly arranged guiding elements 2 can be seen that tower be-
low the chain links.

Y A chain conveyor designed in such a way is of very simple construction and can be
manufactured at low costs, because both the chain links as well as the guiding elements
are of uniform design. By the provision of stop members limiting the mutual rotating
movement of adjécent chain links exceeding a predetermined angle in the above ex-

~ plained manner, the roller chain can also transmit thrust forces.
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11 11. Chain conveyor according to any one of clains 9 or 10,
characterised in that the supporting rail (5) conprises a track surface (6)
at the top side which is laterally limted by two guiding faces (31, 32)
situated below the track surface, and that each guiding el enent (2) -
conprises at |east one |ateral guiding nenber

[REPLACT =T SHEET]
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Abstract ) .
(8)
A chain conveyor comprises a roller cham-fs)-fsheuld-read-ii?’-}and a supportmg rail

(5) for vertically supporting the roller chain -(6-)-{should-fead—-8%'-The roller chaln-(GHeheufd—
-fead-=8 consists of a plurality of supporting rollers (3) that are interconnected by means of
chain links (1). The chain links are of U-shaped design inasmuch as they comprise two
legs (11, 12) and a base portion (10) located there between. The mean length (L) of the
base portion (10) corresponds at least approximately to the distance (A) of the axes of two
adjacent supporting rollers (3). The front faces of adjacent base portions of adjacent chain
links are correspondingly designed and act as stops, inasmuch as they limit the mutual
rotating movement of adjacent chain Iinké, exceeding a predete_rmined angle, in such a
way that the roller chain can transmit thrust forces. For laterally guiding the roller chain,
discrete guiding elements (2) are provided which are inserted into the shafts that intercon-

nect the chain links in an articulated manner.

(Figs. 3 + 10)
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cording to an
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vertically supporting the roller chain (8), whereby the roller chain comprises a
plurality of supporting rollers (3) which are interconnected by means of chain
links (1) which the predominant part of the chain links is of U-shaped design
such as to comprise two legs (11,12) and a base portion (10) located there
between, the mean length (L) of the base portion (1) at least approximately
corresponds to the distance (A) of the axes of two adjacent supporting rollers (3)
and the two end portions (17,18) of the base portion (10) of a chain link (1)

comprise stepping and/or are of oblique design.

2. Chain conveyor according to Claim 1 characterised in that a gap (b) of

less than 5% of length of a chain link (1) exists between the front faces (17,18) of

adjacent chain links (1) when the roller chain (8) is in its stretched state.

3. Chain conveyor according to Claim 1 or 2 characterised in that the base
portion (1) of the chain links (1) is designed as an upper cover of the roller chain
(8) and the roller chain (8) being in its stretched state protects both the

supporting rollers (3) as well as the supporting rail (5) from contamination.

4. Chain conveyor according to Claim 1 characterised in that the chain links
(1) are of one-piece design and the leg (12) adjacent to the shorter portion (173,
18a) of the base portion (10) is provided with a projection (14) towering above

the top side of the base portion (10).
5. Chain conveyor according to any one of the preceding claims
characterised in that the base portion (10) of the chain links (1) is designed at its

top side as a rest surface for goods to be conveyed on a roller chain (8).

6. Chain conveyor according to any one of the preceding claims
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defl ecting the roI l er chain (8) and for dividing fhp sane into a per and
a lower chain run (8a, 8b), whereby the T

CLAIMS

1. Chain conveyor with a roller chain (8) and a supporting rail (5) for

AZ0 4316~

q [a/24



supportin

corfprlses at its bottomside a hollow chanber (H) at

| east partl

“He | omwer run (8b) of the chain, characterised in
that the gu |m“ mmﬂ‘ proj ect over the chain links (1) of the | ower

chain run

wiwards towards the guiding rail (5) as well as at

(

| east at one side, whereby the portion (26) of the guiding elenents (2)
towering below the chain links (1) is designed for guiding the upper chain

run (8a),

anchavaecterisedt inethat itbe rixpsel portion ((12)is qropided ewitla twoi icegsesi(18kce

25) in that portion. that
(25) afranged

o/

along ong rlgé E(? ‘i ,%2) and having a width (b) that is greater than the
wall thickness of a leg (11,12).

ange

7. Chain conveyor according to one of the preceding claims, characterised in
that the roller chain (8) consists of uniform chain links (1) which have a geometry
different from a central symmetric shape, and that the chain links (1a, 1b, 1c, 1d)
are altemately rotated around their heights axis by 180°, whereby the one chain
link with regard to the other chain link (1a, 1b, 1¢, 1d) in each case is offset, as
seen in the longitudinal direction of the roller chain (8), by the thickness of the
wall of a leg (11, 12) of a chain link (1).

8. Chain conveyor according to one of the preceding claims, characterised in
that the base portion (10) is provided with a slot (15) running transverse to the
direction of movement of the roller chain (8), and that a catch member (19) made
of an elastic material is provided which comprises a holding part (20) designed
correspondingly to that slot and being able to be inserted intb the slot (15) and

fixed in the base portion (10) by a subsequent rotation of 90°.

0. Chain conveyor according to claim 1, whereby the chain links (1) of the
roller chain (8) are interconnected in an articulated manner by means of a shaft
(28), and whereby the shaft (28) is designed simultaneously as a supporting axle
for the supporting rollers (3), characterised in that the shaft (28) is hollow, and
that a discrete guiding element (2) is inserted into the shaft (28) that towers

below the chain link (10) at least at one side towards the guiding rail (5).

10.  Chain conveyor according to claim 9, characterised in that the guiding
element (2) is provided with a strap member (23) to be directed towards the
chain link (10) and extending along the lower side of the leg of a chain link (10),
whereby the height of the strip member (23) corresponds to maximally the

thickness of the wall of a leg (11, 12) of a chain link (10). REPLACEMENT SHEET
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| aterally ovem_h for guiding and vertically supporting

t he | ower chai M” uﬁlﬂuﬂﬂlﬂ" s at least partially received in the hollow
chanber (H). 14% ¥ "r according to one of the preceding clains,
characterised in that bot h %ends of the roller chain (8) are interconnected
by a strap to a circul ating endl ess conudyi ng neans, whereby the |ength of
the roller chain (8) anmobunts to not nore than 60% of the entire conveying
nmeans.

11.  Chain conveyor according to any one of claims 9 or 10, characterised in
that the supporting rail (5) comprises a track surface (6) at the top side which is
laterally limited by two guiding faces (31, 32) situated below the track surface,
and that each guiding element (2) comprises at least one lateral guiding member

(21) which is adapted to cooperate with the guiding faces (31, 32).

12.  Chain conveyor according to any one of claims 9 to 11, characterised in
that the guiding elements (2) are made of a plastic material which has good self-

\ lubricating properties.

13. Chain conveyor according to any one of claims 19 to 12, comprising
deflection devices located at the ends for deflecting the roller chain (8) and for
dividing the same into an upper and a lower chain run (8a, 8b), whereby the
supporting rail (5) comprises at its bottom side a hollow chamber (H) at least
partially receiving the lower run (8b) of the chain, characterised in that the
guiding elements (2) project over the chain links (1) of the lower chain run (8a)
both downwards towards the guiding rail (5)- as well as at least at one side,
whereby the portion (26) of the guiding elements (2) towering below the chain

| links (1) is designed for guiding the upper chain run (8a), and whereby the

—/ guiding element (2) cbmprises a guiding surface (25) in that portion that projects
laterally over the chain links (1) for .guiding and vertically supporting the lower
chain run (8b) which is at least partially received in the hollow chamber (H).

14.  Chain conveyor according to one of the preceding claims, characterised in
that both ends of the roller chain (8) are interconnected by a strap to a circulating
endless conveying means, whereby the length of the roller chain (8) amounts to .

not more than 60% of the entire conveying means.

-
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N Abslract 14

A chain conveyor has a roller chain (6) and a bearing rail (5) for
vertically underpropping the roller chain (6). The roller chain (6) consists
of a plurality of supporting rolls (4) which are inter~connected by plates.
The plates are U-shaped, in that they have two legs (11, 12) with a : .
base piece (10) between them. The average length (L) of the base piece Q @

14

.-“-N

{10) corresponds at least approxlmanely to the distance (A) between the-
axes of two adjacent supporting rolls (3). The front-sides of the adjacent 5
basc parts of adjacent plates are correspondingly configured and act as \ " I
limit stops, in that they limit the mutual rotation of adjacent plates when 13 13
it goes beyond a pre-determired angle, such that the roller chain can- :

transfer the thrust force. For lateral guidance of the roller chain, discrete

guide element (2) are provided, which are pushed through the shafts that 2 .

‘pivot the plates, '/ 24

(57) Zusammenfassung - : ' 21 -/ -
Ein Kettenfdrderer weist eine Rollenkette (6) und eine Tragschiene j:§

(5) zum vertikalen Abstiitzen der Rollenkette (6) anf. Die Rollenkette (6) 23

bestcht aus einer Vielzahl von Tragrollen (4), welche mittels Laschen (1) ~—2g

miteinander verbunden sind. Die Laschen sind U-formig ausgebildet,

indem sic zwei Schenkel (11, 12) und cinen dazwischen liegenden

Basisteil (10) aufweisen. Die mittiere Lange (L) des Basisteils (10) entspricht zumindest annéhemd dem Achsabstand (A) von zwei
benachbarten Tragrollen (3). Die Stimseiten benachbarter Basisteile von benachbarten Laschen sind korrespondierend ausgebildet und
wirken als Anschlige, indem sie die gegenseitige, tiber einen vorbestimmten Winkel hinausgehende Drehbewegung benachbarter Laschen
derart begrenzen, dass die Rollenkette Schubkrifte Gbertragen kann. Zur seitlichen Fihrung der Rollenkette sind diskrete Fi]hrungselemcntc
1| (2) vorgesehen, welche durch die, die Laschen gelenkig miteinander verbmdcnen Wellen hmdurchgeschoben sind, .

*(Siche PCT Gazette Nr. 37/1998, “Section I”)



