~CHAI N CONVEYOR "~ The present invention relates to a chain conveyor
conprising a roller chain and a supporting rail for vertically supporting
the roller chain. The roller chain includes a plurality of roller nmemssgens
which are interconnected in an articul atedg nanner . by a plu- rality of strap
menbers. The roller chain further conprises neans for |aterally guiding the
roller chain wth respect to the sup- porting rail .- Chai n conveyors of
this kind are used for instance in the storage racks of rack storage
facilities where they serve as a co ' aRs.f Or the goods to be stored
I n these racks. Thereby, the conveyEﬁi&hﬂ% ﬁ%ﬁgég ly is a conveyor chain
provided with-a plurality of rollers; both ends of this chain are intercon-
nected by nmeans of a belt nmenber to form an endl ess | oop. The goods to be
stored are placed on pallets in nbst cases. - In the case, where goods
have to be fed into the storage fa-

The present invention relates to a chain conveyor comprising a

roller chain and a supporting rail for vertically supporting the
roller chain. The roller chain includes a plurality of roller mem-
bers which are interconnected in an articulated manner by a plu-
rality of strap members. The roller chain further comprises means
for laterally guiding the roller chain with respect to the sup-
porting rail. |

Chain conveyors of this kind are used for instance in the
storage racks of rack storage facilities where they serve as a
conveying means for the goods to be stored in these racks.
Thereby, the conveying means usually is a conveyor chain provided
with a plurality of rollers; both ends of this chain are intercon-
nected by means of a belt member to form an endless loop. The
goods to be stored are placed on péllets in most cases.

In the case, where goods have to be fed into the storage fa-
cility, i.e. have to be put into a specific rack, the pallets are
placed onto the conveyor chain and pushed into the rack, e.g. by
means of a fork lift truck. In the opposite case, when goods have
‘to be removed from the rack, the fork lift truck engages the
frontmost pallet and pulls it out of the rack, whereby the con-
veyor chain is displaced'towards the end of the rack such that
other pallets-which.have been placed previously onto the conveyor
chain are moved towards the input/output end of the rack, too.

One difficulty observed in connection with such chain convey-
ors is, on the one hand, that the overall friction, in particular
the friction of the conveyor chain with respect to the supporting
rail, must be kept as low as possible. On the .other hand, particu-
larly in the case of comparatively long racks, the conveyor chain
must be laterally guided as exactly as possible in order to avoid
that the conveyor chain is not derailed with respect to the sup-
porting rail and, moreover, in order that the width of the rack
channel can be kept as low as possible to make the best use of the

~available room. '



cility, i.e. have to be put into a specific rack, the pallets are placed
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“avai | abl epabonof strap members. These strap members project downwards to
such an extent that they guide the upper run of the roller chain
laterally along the supporting rail. It is understood that the
supporting rail must be smaller in width than the distance between
the pair of strap members. The lower portion of the supporting
rail is provided with a closed hollow return channel in which the
lower run of the conveyor chain is received, guided and vertically
supported.

A problem connected with the cha1n conveyor according to the
above mentioned document may be seen in the fact that the lateral

" strap members of the roller chain must pick up both tractive
forces and guide forces. If the lateral strap members are made of

- a material having good self-lubricating properties, for instance
PTFE or polyethylene, either their tensile strength is not suffi-
cient or they have to be designed with very large cross sectional
areas with the result that the manufacturing costs are substan-
tially increased. If these parts are made of composite materials,
the manufacturing costs are even higher. On the other hand, if
they are manufactured of steel, this involves the drawback that
‘the friction between roller chain and guide rail is quite high.

'This is particularly true for the lower run of the chain which
is received in the closed return channel, because additionally the
dead load of the roller chain has to be picked up by the lateral
strap members, too. Due to the high friction values occurring be-
tween conveyor chain and supporting rail, the maximum length of
such a chain conveyor is limited. Moreover, practice has shown
that the frictional values are further increased by the tractive
load on the strap members which simultaneously serve as guide ele-
ments. '

| - Thus, it is an object of the 1nvent10n to provide a chain con-
veyor which avoids the drawbacks mentioned above in connection
with the prior art. ' I



| i the  docunment WO 94/ 000370, . corresponding to U.S. Patent No. 5,538,384, a
chai n conveyor is disclosed which takes into account the aforenentioned
probl ems. For this purpose, the chain conveyor according to that docCupssezse
conprises a roller chain whose support rolgers are interconnected in pairs
on both sides by neans of a pair of strap nmenbers. These strap nenbers
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Due to the fact that the guide means are constituted by dis-
crete guide elements fixed to the strap members, a strict separa-
tion of.the tasks is ensured, i.e. the strap members only have to
pick up tractive forces and have not to do any guiding jobs,'while

'_the discrete guide elements are not subjected to any tractive
forces, but have to meet only guiding tasks. The result is that.
both the strap members and the guide elements can be optimally de--
signed for their job and no compromises have to be observed as far

. as the design and material of both the strap members and the guide
elements are concerned.

According to a preferred embodiment, the strap members, as
‘'seen in a cross sectional view, are of generally U-shaped design,
comprising two leg members as well as a base portion located
therebetween, whereby the base portion of the strap members of the
upper run of the roller chain are directed towards the top. As a
result of the U-shaped design and the of the fact that the base
portion of the strap members of the upper run of the roller chain
are directed towards the top, the roller chain as well as the top

- bearing surface of the supporting rail are protected from contami-
nation to a far extent, particularly in the case, as provided ac-
cording to a further preferred embodiment, if the mean length of
the base portion of the strap member at least approximately corre-



t ween conveyor- chain and supporting rail, the maxi mumlength of such a
chain conveyor is limted. Mreover, practice has shown that the frictional
val ues are further increased by the tractive |oad on the strap nenber gsseswetzisr
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of the invention to provide a chain con- veyor which avoids the drawbacks
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: amount corresponding to the thickness of the walls of the leg mem-
bers. This embodiment of the roller chain may be manufactured par-
ticularly easily and at low costs, because only one type of strap
members has to be provided.

In the following, embodiments of the chain conveyor according
to the invention will be further described, with reference to the
accompanying drawings, in which:

Fig. 1 shows a first embodiment of a single strap member for a
roller chain in a side view, in a front view and in a top view;

Fig. 2 shows a guide element in a side view, in a front view
‘and in a top view; _ _

'Fig. 3 shows a top-#iew of a portion of a roller chain;

Fig. 4 shows a side view.of a portion of a roller chain;

Fig. 5 shows a schematic view of a chain conveyor;

Fig. 6 shows a side view of a schematically illustrated chain
conveyor; | '

Fig. 7 shows the chain conveyor in a top view;

Fig. 8 shows a first cross sectional view of a supporting rail
and of the roller chain taken along the line A-A in Fig. 3;

Fig. 9 shows a éecond cross sectional view of a supporting
rail and of the roller chain taken along the line B-B in Fig. 3;

Fig. 10 shows a cross sectional view of another embodimenf of
-a supporting rail and of the roller chain;

Fig. 11 shows a second embodiment of an single strap member
for ‘a roller chain in a side view, in a front view and in a top
view; and ' ' _

Fig. 12 shows a third embodiment of alsingle strap member for
a roller chain in a side view.



ing the roller chain with respect to the supporting rail. The guide nenbers
are constituted by discrete guide el enents which are | ocated between the
roller nmenbers and fixedly connected to the strap nenbers. Due t osztdnase
fact that the guide neans are constituted Hy-dis- crete guide el enents

~ fixed to the strap nmenbers, a strict separa- tion of the tasks is ensured,
i.e. the strap nenbers only have to pick up tractive forces and have not to
do any guiding jobs, while the discrete guide elenents are not subjected to
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| ength of {he base portion of the strap nenber at [-east approXimately
corre- sitions.

In the centérs of the leg portions 11, 12, there are provided
rectangular recesses 15 which serve for receiving guide elements,
whereby the arrangement of the shaft members as well as the design

and arrangement of the guide elements will be described in detail
‘herein after. : .

‘The base portion 10 of the strap member 1 is provided with two
slots 16 running along and close to one of the leg pbrtions 11. o
The width b2 of the slots 16 is greater than the wall thickness of
the leg portions 11 and 12, respectively. By means of these slots
16, the assembling of a plurality of strap members.1l to a chain is
rendered possible, because one of the leg portions 11, 12 of a
leading or lagging strap member 1 engages such a slot 16. In the
region of the recess 15 provided in the rear leg portion 11, the
strap member 1 comprises a lateral arm member 17 which is bent up-
wards and provided with spikes 18a at its end face. Further spikes
18b are provided on the top surface of the strap member 1. The
base shape of such a strap member 1 is created preferably by a
-punching operation, while the U—shaped'deSign can be realized by
bending the punched-out part. :

Fig. 2 shows a guide element 2 in a side view, in a front view
and in a top view. The guide element 2 has a substantially T-
shaped configuration, even if it is slightly asymmetric. The guide
element 2 is provided on both sides each with a supporting pin
member 22 and 23, respectively. The left supporting pin member 22
is shorter than the right supporting pin member 23 by an amount
which corresponds to the thickness of the wall of the leg portions



-4-  "sponds to the distance between the centers of two consecutive roller
menbers. According to a still further preferred embodinent, the roller
‘chain conprises a plurality of uniformstrap menbers, whereby con- seeshdmen
strap menbers are rotated by 180[err] withgrespect to each other around
their z-axis and laterally offset to each other by an anount correspondi ng
to the thickness of the walls of the leg nem bers. This enbodi ment of the
roller chain may be manufactured par- ticularly easily and at | ow costs,
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i | |ustratmembéni h. In order to ensure that the guide element 2 can be reli-
ably fixed to the strap member 1 and to its leg portions 11, 12,
respectively, the guide element 2 can be provided with snap-in or
clamping members known per se in the art and not shown in the
drawings. |

Fig. 3 shows a portion of a roller chain 6 in a top view, and
Fig. 4 shows the same portion of the roller chain 6 in a side
view. The roller chain 6 comprises a plurality of strap members 1
and guide members 2. Each strap member 1 is provided with a roller
4 connected thereto by means of a shaft member 3. The roller chain
6 is set up of a plurality of uniform strap members 1, whereby
consecutive stfap members 1 are rotated by 180° with respect to

‘each other around their z-axis and laterally offset to each other

" by an amount corresponding to the thickness of the walls of the
leg portions 11, 12. For interconnecting adjacent strap members 1,
use is made of the shaft members 3 also serving for receiving the
rollers 4. The shaft members 3 can be fixedly secured in their as-
sociated bores 13 by means of lock members 14 (cf. Fig. 1).

As already mentioned, the guide elements 2 are received in the
rectangular recesses 15 provided in the leg portions 11 and 12
(cf. Fig. 1). The fixing of the guide elements 2 to the leg.por-
tions 11, 12 can be achieved by clamping them into the rectangular
recesses 15; however, it is also possible to provide e.g. snap-in

‘elements or similar means known per se in the prlor art and not
shown in the drawings.

The upwardly protruding spikes 18 serve, as is well known to
any person skilled in the art, for the transmission of forces be-
tween the roller chain 6 and the goods supported e.g. by a wooden
pallet to be handled by the chain conveyor. Because the spikes 18
penetrate the wood of the pallets, a reliable positive connection



conveybr,_- F|g 7 shows the chaln conveyor in a top view, Fig. 8
shows a first cross sectional view of a supporting rail and of the roller
chain taken along the line AAAin Fig. 3; Fig. 9 shows a second agaessse
sectional view of a supporting rail and.ofythe roller chain taken al ong the
line B-Bin Fig. 3; - Fig. 10 shows a cross sectional view of another
enbodi nent of a supporting rail and of the roller chain; Fig. 11 shows
a second enbodi ment of an single strap menber for a roller chain in a side
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least approximately corresponds to the distance between the shaft

members 3 of two consecutive rollers 4.

Fig. 5 illustrates in a schematic view an example of a reali-
zation of a chain conveyor. The chain conveyor shown in Fig. 5
comprises a roller chain 6, a supporting rail 5, tail or deflec-
tion roller members 31, 33, quide members 32 as well as a run-out
rail member 35. The two free ends of the roller chain 6 are con-
nected to each other by.means of a belt 7 to form an endless con-
veyor loop running around the two tail or deflection rollers 31
and 33. As the roller chain 6 has to support loads only at the top
side of the supporting rail member 5, it is sufficient that ap-
proximately only half of the length of the endless conveyor loop
is constituted by the roller chain 6. Such a design reduces costs
and weight and, moreover, decreases overall frlctlon.

' The tail roller member 31 shown in Fig. 5 at the 1eft 51de is
of essentially circular configuration, as seen in a cross sec-

" tional view, while the tail roller member 33 shown in Fig. 5 at
the right side has the configuration of a square with rounded cor-
ners, also as seen in:a cross sectional view. Such a design of the
right hand tail roller 33 serves for the compensation of length
variations of the running conveyor loop, because a polygon effect
with the period of the length of a single strap member 1 is ob-
served during the deflection of the roller chain around the right
hand tail roller 33. |

At its left side, as seen in Fig. 5, the chain conveyor is
provided with guide rail members 32 located in the region of the
tail roller member 31; these guide rail members 32 serve, on the
one hand, to favor the deflection of the roller chain 6 around the
tail roller member 31 and, on the other hand, to take up the cen--
trifugal forces observed when the roller chain is moved with high
speed. Particularly, during the deflection of the roller chain 6
by means of the tail roller member 31, the top sides of the sup-



cover of -the strap nenber 1. Both leg portions 11, 12 of the strap nember 1
are provided with bores 13 which serve for receiving shaft nenbers to bear
support rollers.. Moreover, fixing elenents 14 are provi ded whi ch prot gs@zse
outwardly and can be plastlcally bent inwggdly for fixing the shaft menber s
in their operating po- sitions. In the centers of the |eg portions 11,
12, there are -provided rectangul ar recesses 15 which serve for receiving

gui de el ements, whereby the arrangenent of the shaft menbers as well as the
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pends, amongst else, on the maximum speed of the roller chain 6
during the discharge of goods and the weight of these goods. At
the opposite end of the chain conveyor, a stop member 36 is pro-
vided. However, instead of a stop'member 36, another run-out rail
member similar to the run-out member 35 could be provided.

Fig. 6 shows a side view of a'schematically illustrated chain
conveyor, while Fig. 7 shows the same chain conveyor in a top
view. In Fig. 6, three pallets 42 loaded with goods 41 are illus-
trated, which are supported by the roller chain 6 and can be dis-
placed thereby in both directions, i.e. to the left and to the
right, as seen in Fig. 6. In order to place another pallet onto
the roller chain 6, such further pallet is pushed in, preferably
by means .of a fork 1lift truck, in the direction of the arrow P in
Fig. 6, i.e. at the feed side of the conveyor. Thereby, all the
pallets 42 and, therewith, all the goods loaded thereon are dis-
placed to the right, as seen in Fig. 6, by the force exerted to
the leftmost pallet 42 by means of the fork lift truck. In other
words, as soon as the new pallet to be put onto the roller chain 6
touches the leftmost pallet 42, the latter one is displaced to the
right and therewith all remaining pallets 42 located on the roller

- chain. The spikes protruding from the top of the roller chain 6
(not shown in Fig. 6) ensure a positive coupling between the
roller chain 6 and the pallets 42 disposed thereon. Furthermore,
it can be seen in Fig. 7 that a conveyor system as described above
comprises two'chain conveybrs arranged parallel to each other in a



- mémber " 22 and 23, respectively. The left supporting pin nenber 22 is
shorter than the right supporting pin nmenber 23 by an anount which
corresponds to the thickness of the wall of the |eg portions 252606121551
23528\ 981213P1 _ _a . ~-6- 11, 12 of the strap
menber 1 (cf. Fig. 1). At the bottom the %uide el ement 2 conprises a guide
cam nenber 21. The central por- tion 24 of the guide elenent 2 has a width
b3 which is adapted to the width bl of the rectangular recesses 15 in the
l eg portions 11, 12 of the strap nmenber 1 (cf. Fig. 1), such that the guide
el enent 2CehhabR digtance apRroxiratelyocerrvespranding o somewhabplessiihan
1. In ordeghetwi@bBRUGE Ahgal1be gpide el enent 2 can be reIiT ably fixed to
the strap nmenbgr 1 and to its lqg portions 11, 12 respectively, the guide
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el enent 2 can
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vided on the guide element 2 engages the guide groove 54 such that
the entire roller chain 6 is laterally guided. As can be further
seen in Fig. 8, the supporting rail member S5 is provided with a
hollow space 51 which is open at its bottom. In the interior of
the hollow space 51, two auxiliary rail members 52, 53 are pro-
vided on which rest the supporting pins 22, 23 of the guide ele-
ment 2 in order to vertically support the lower run 6b of the
roller chain 6 and to laterally guide it. Two T-shaped grooves 50
provided in the lower region of the supporting rail member 5 serve
for fixing the supporting rail member 5 to a suitable base frame

.structure (not shown). It is understood that it is also possible

to provide the side surfaces of the supporting rail member 5 with
similar T-shaped grooves if it is more convenient to fix the en-

-tirehsupporting rail member 5 at a vertically extending frame

structure.

Fig. 9 shows a second cross sectional view of a supporting .
rail member 5 and of the roller chain 6 taken along the line B-B
in Fig. 3. In this figure, the rollers 4 as well as the shaft mem-
bers 3 can be clearly seen. It is understood that the shaft mem-
bers 3 serve as arficulated link between the individual strap mem-
bers 1 and, moreover, effect as bearing shaft members for the
rollers 4. _

'Fig. 10 shows a cross sectional view of another embodiment of
a supporting rail member 5a and of the roller chain 6a, particu-
larly of its guide elements 2a. In this embodiment, the supporting
rail member 5a is not provided with a central guide groove
(corresponding to the guide groove 54 in Fig. 9), but comprises an

- upper bearing surface 55 which is laterally delimited by two guide

surfaces 56, 57 located at a lower level than the upper bearing
surface 55. The guide elements 2a comprise two lateral guide arm

- members 25, 26 which-laterally overlap the upper bearing surface



4 connécted thereto by neans of a shaft member 3. The roller chain 6 is set
up of a plurality of uniformstrap nmenbers 1, whereby consecutive strap
menbers 1 are rotated by 180[err] with respect to each other around t krehep21sr
z-axis and laterally offset to each other 1gy-an anount corresponding to the
thi ckness of the walls of the leg portions 11, 12. For interconnecting

adj acent strap nenbers 1, use is nmade of the shaft menbers. 3 al so serving
for receiving the rollers 4. The shaft nenbers 3 can be fixedly secured in

el a5 2508ha! 0L BRACHONRRYATRRSRa s | ORK SRINE Sudfhded o6 %7 Une

As al ready nentjoned U|de el ene recel e rectangu ar
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of the gurd@eslnaeﬂﬁ £hé Osihe #@ﬁp@@é ay@fﬁla'tﬂne&%ﬁaébrﬁ?e@@iwmwythe

clanping the e ect an [ecesses 15; however, it is also
possi bl e #8* 51?09 ﬁ'ﬁe’ét £ §lﬁ%‘t5‘9|+PeFE9fe s MRreQYRY nrthR PRI SFakl in
the pri ormembesnBanbs phombde@ WhEhdtﬁ@Amgaltlona11TEsth%ﬁ(ﬁﬁb¢ﬁéﬁF&MJng

tFanon ssTaserordiued 38 calBlvhe £BY) B ERS S e I ot od
e.g. by asvppdrh phructure fHer htimell taibyrehkexsia3h mmﬁdﬁ@xwreiﬁﬁcﬂmEEIYEaIt '
;gg;gfggﬁg%ﬂi&&%&&fﬂ&“@g Pﬁtéféomééetfndfxfigdmbé@pﬁm{ﬂaerm'}ﬁéﬂi on
bers 5a with the help of these grooves 59.
Fig. 11 shows a second embodiment of an individual strap mem-
ber la for a roller chain in a side view, in a front view and in a
top view. This strap member la is of similar design as the strap
member 1 shown in Fig. 1 and discussed in connection therewith; it
comprises a base portion 10a with two end portions which are pro-
vided each with a graduation 19a. Moreover, the two leg portions
lla, 12a are designed such that the strap members la can be assem-
bled to a chain without the need that the base portion 10a has to
be prov1ded with a slot 16 for rece1v1ng a leg portion 12 (as
shown in Fig. 1). A chain comprising such strap members la can
take up lateral forces arising between adjacent strap members la
due to the provision of the graduations 19a in the end regions of
the base portion 10a. | |
In place of the graduations 19a, it is possible t0'proﬁide the
base portion 10b with oblique end edges 10b, as it is shown in
Fig. 12. The mean length of the corresponding base portion 10a and
10b, respectively, is somewhat shorter than the distance between
the centers of two consecutive rollers and bores 13a, respec—
tively. The expression “mean length” should be understood in con-
nection with Fig. 11 such that it is the length b4 of the base
portion 10a measured at the centers of the two graduations 19a
and, in connection with Fig. 12, the length of the base poftion
10b measured along the longitudinal centerline of the base portion
10b. | |
To sum up, it should be noted that a chain conveyor comprising
the previously described characteristics, as compared to a chain
conveyor according to the prior art, presents a_lower overall



betweenh pallet and roller chain 6 is ensured by the-provision of these

spi kes 18. Moreover, as can be seen in Fig. 3, the roller chain 6 has
a substantially closed upper surface. This is achieved by the fact théeeespe
| ength of the base portion 10 of each st+aa menber 1 at |east approxinately
corresponds to the distance between the shaft nenbers 3 of two consecutive
rollers 4. Fig. 5illustrates in a schematic view an exanple of a
reali- zation of a chain conveyor. The chain conveyor shown in Fig. 5

CO”DV'SeSfﬁlé@ibﬁr f?alésg sﬁséﬁ%@?ﬁlé”ﬁorébﬁtémlﬁétioﬂraﬂﬁfé@ﬁ ?é'ﬁﬁhufac—

rol |l er nenpber 1 ng n& ers as well as run-out rai
35. The tWare e%neﬁd§1 eReang| rerecfash efEREtLVA-Wa¥eted to each ot her

by means of a Tieétfiel® <f>ﬁrappmcarﬁli@ﬁSoﬁogucHeaOéhémpcénwé@ 26 vl 1.~
two tail éﬁgefle tlog % # % ag ﬁ%? rolleé ﬂaln has to
support 1 Bhed sEEhafVelY £8 ParhoSforads aRnpEbHi Ry rarfhRENLs @Rt
sufflC|enVeraallnppupronlmntmapyoothehahppbicahéohsngmhreévehﬁ such es schain
conveyor S : o] C n educes
cost s andComyeldr CERSLERUIED DHiLRRLECLL he HHBLRLCA, RUELRGnEER] P 00
roll er neﬁ%b@hBleh@thnﬁdFlElnélbyrthb cenldsbecprpssihhlesterpravige a
circular gppiigy’ e o] he t ai
rol | er me?rber Sg lg%%%ﬁn%ﬁﬁ L Q%tg?&{lﬁggfﬁg ?é ?%% ﬂgés %llélgy\%g%%ﬁ?%tl on of
a square with rounded cor- ners al so as seen in a cross sectional view
Such a design of the right hand tail roller 33 serves for the conpensation
of length variations of the running conveyor |oop, because a polygon effect



“Wi'th the:period of the length of a single strap menber 1 is ob- served
during the deflection of the roller chain around the right hand tail roller
33. At its left side, as seen in Fig. 5, the chain conveyor i S 2ssseszsp
provided with guide rail nenbers 32 |ocatgg Ln the region of the tai

rol'ler menber 31; these guide rail nenbers 32 servep—on-the-ome=Hamrd: t o
favor the deflection of the roller chain 6 around tpelitidich:rolH4s Emghijer 31
and, on the other hand, to take up the cen- trifuga, f or e g ved

the roller chain is moved with high 2 ry, during the
deflection of the roller chain 6 by ﬁuulé&féfi ta|I roll er menber 31, the
top sides of the sup-

. 23528\ 961213P14 %Hgﬁgn
21, 22 of the gw le%e‘r:l(t)rév oerngc;(?m r sm g ot ernen:%loned“% e rai rrbszus
32. Rﬁ§tiﬁgléﬂléhﬁﬁﬁn§ forseen b@%%ﬂYTﬁQPEPFtﬁﬁﬁﬁsﬁ chaber
run 6b ofméaﬁsphaaderbméBech@iﬁ ﬂé@ﬁstﬂhéltﬁ&iﬁ&ra ¥ ﬁméfont

end of the chaln conve eft at the end where
The cooU meBbaES BRIEhLarer ot SrcoRneried iR (n ¢ vei}bia%ﬁfa BanRETIRY 1B ged

t her ef ronpltibal ¢tyySofir strap members, and further comprising means for lat-
-erally guiding said roller chain means with respect to said sup-
porting rail means, characterized in that said means for laterally
guiding said roller chain means are constituted by discrete guide
elements which are located between said roller members and fixedly
connected to said strap members.

2. A chain conveyor according to claim 1, characterized in
that it further compfises deflection means located in the region
of the two ends of said supporting rail means and adapted to de-
flect said roller chain means, thereby separating said roller
chain means into an upper run and a lower run, said supporting
rail means including a hollow space with an open bottom for re-
ceiving said lower run of said roller chain means at least par-
tially, said guide means'protruding from said strap members of
said upper run both downwards towards said guide rail means and
laterally on both sides, whereby a portion of said guide means
protruding said strap members downwards is adapted for laterally
guiding said upper run of said roller chain means with respect to
said supporting rail means, while other portions of said guide
means laterally protruding said strap members are-adapted for lat-
erally guiding and vertically supporting said lower run of said
roller chain means which is at least partlally received in said
.hollow space.

3. A chain conveyor according to claim 2, characterized in
that two auxiliary rail means are provided in the interior of said
hollow space of said supporting rail means, the inside distance
between said two auxiliary rail means being greater than the w1dth
of said strap members, but smaller than the width of said guide
means, such that the portions of said guide means which laterally



vi'ded a run-out rail nenber 35. The run-out rail nmenber 35 serves for
absorbi ng surplus kinetic energy of the systemduring the dis- charge of
goods in such a way that the goods supported by the roller chain 6 caps2pesmsr
out on this rail menber 35. The | ength, -na3 ture and surface characteristic
of this run-out rail “nenber 35 de- pends, anobngst el se,.on the maxi num
speed of the roller chain 6 during the discharge of goods and 't he wei ght of
t hese goods. At the opposite end of the chain conveyor ‘a stop menber 36 is

pro- vid £ougye n S 5&35, r t |
nenmber sﬁﬁf? é;%%tar%%fggtﬂ%%ﬁse?gggfgould %Ep rOVI d IghéEIrﬁﬁiéf

shows a s?%% BF %h%%ﬂéﬂ%ﬁ?%a?$y5?+¢u%?*%}%%rﬁrﬁé¥ﬂ(ﬂﬁ#VEWOr mhlle Fig.
7 shows the sane chain conveyor in a top view. In Fig. 6, three pallets 42

| oaded with d4 i|lus- trated, .which t ed. by .the roll
chain 6 and od B GELR sonvSiot et ali o e BT GRS 5. ehakpgire fad
and to thinrtlyht, satdseenap mémpers, as seekerin ca ptress aswttiongbl vibdw ordre
th | t f b

of a Tor OF FEApraLL e O shublaraedfuh ol chip PLEliEY by, oo bl s WETP
the feed 3% de base porbhonylecatedrthgrebetweer, pdm:eetsy 4szazemcpas¢1ammu¢n
al'l the g@@dsai@agleﬂalshﬁéﬁs@r@r@fdsémﬁhﬁﬁ@é fﬁht% ééﬂi‘tro ﬁail?ioxgkﬁ%&?s

6, by the forge exer eft nost pall et 42 by neans

truck. | mPoEh rﬁﬁﬁﬁé tggag%%n the tPR- new pallet to be put onto the roller
chain 6 touches the IeftnDst ~pallet 42, the latter one is displaced to the
ri ght and ther V\A% | | er chajn.

A L-ni n allq% %f cfted n the r
The spi kes prottudi iy 1'rlo TR o P BT HEY of 7 ERFASSHNFEY i E g.
6) ensur ethapothei treo cengl p@gtb@nsxeeﬁ sabd rl@a\serpmntﬂamn Gofinsh idies tpzdp atem-42

di sposed gder fyétgeggga@htigncgf gﬁiféﬁglé&bggg. 7 that a conveyor |
system as described abo : _

6. A chain conveyor according to claim 1, characterized in
that the mean length of said base portion of said strap member at
least approx1mately corresponds to the distance between the cen-
ters of two consecutive roller members, whereby said base portlon
of said strap members constitutes an upper cover of said roller
‘chain means to protect both the supporting rail means and the
roller means from contamination.

7. A chain conveyor according to claim 4, characterized in
that the top of said base portions of said strap members serves as
a supporting surface for goods to be received and displaced by the
chain conveyor and is provided with means for increasing the hori-
zontal power transmission between said goods and said roller chain
means.

8. A chain conveyor according to claim 4, characterized in
that said base portions of said strap members are provided with
two slots running along one of said leg members, whereby the width
of said slots is greater than the thickness of the wall of said
leg members. ' '



conpr|Ses two chain conveyors arranged paraIIeI to each other in. a

23528\ 961213P1 : -O- certain distance
approxi mately correspondi ng to somewhat Iess than the width of a pal.l ekmsése
Fig. 8 shows a first cross sectional viewj@f .a supporting rail nenber 5 and
of the roller chain 6 of the chain conveyor taken along the line A-Ain

Fig. 3. The supporting rail nenber 5 is pro- vided, at its.-top, with a
gui de groove 54. The guide cam 21 pro- vided on t he gU|de el enent 2 engages

t he gui de grooye .54 such that the entire.rol] hai s IateraJI
Ut dad. < as cans et SheRn, COBkaVR EPeorSing tS ol o Rar i TRRLESd R s
provi ded thah sahdl roklepackati mbans temppnmesta|p$uta&ibm1ofnumhﬁorm

i nterior space 51, two auxiliary rail nmenbers 52, 53 are pro-
vi ded on %ﬁf%ﬁe?gﬁ%égﬁ% supporting pins 22, 23 of the guide ele- nment 2 in

order to vertically support the lower run 6b of the roller chain 6 and to

Lﬁtera||y gui deolta dMRid- ébﬁﬁéﬁoﬁréeééfdfﬁbFE&“%IEEh'@ téﬁhf&%@%riﬁ&ﬂ@ﬁ10f
e suppo
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al so posseétk other around their z-axis and laterally offset to each other
by an amount corresponding to the thickness of the walls of said
leg members.

11. A chain conveyor aécording to claim 1, characterized in
that the top surface of said supporting rail means is provided
with a longitudinally extending guide groove, and that said guide
means comprise cam means engéging said guide groove.

12. A chain conveyor according to claim 1, characterized in
that said supporting rail means comprises an upper bearing surface
means which is laterally delimited by two guide surface means lo-
cated at a lower level than said upper bearing surface means, and
that said guide means comprises two lateral guide arm members
which laterally overlap said upper bearing surface means and ex-
tend downwards towards said guide surface means. |

13. A chain conveyor according to claim 1, characterized in
that said roller means are mounted in said strap members by means
of shaft means inserted into bores provided in said strap members,
whereby said strap members are provided with plastically deform-
able fixing means located in the region of said bores and adapted
to lock said shaft means when said fixing means are plastically
deformed. '

14. A chain conveyor according to claim 4, characterized in
that*béth of said two leg members of said strap members are pro- -
vided with recesses adapted to receive said guide means and keep
said guide means in place.



to provide the side surfaces of the supporting rail menber 5 with sinmlar
T-shaped grooves if it is nore convenient to fix the en- tire supporting: _
rail menber 5 at a vertically extending franme structure. Fig. 9 ohreenes
a second cross sectional view of a supperflisng rail menber 5 and of the
roller chain 6 taken along the line B-Bin Fig. 3. In this figure, the
rollers 4 as well as the shaft nem bers 3 can be clearly seen. It is
under stood that the shaft nem bers 3 serve as articulated |ink between the
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for the rollers™2, i OWS a Cross_ Sectional 'view of anot
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rail menmber 5a is not provided with a Central guide groove (corresponding

to the guide groove 54 in Fig. 9), but conprises an upper bearing surface
55 which is | ate(ahl ghdehi gohedyby avbogding Sorébabm DP, clidractet tzedtin

| ower | ev hap the upper bearing sutface,55. The.guide el enen _
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upper beaneatedubfaaebelt means to form an endless conveyor means, whereby

23528\961€ﬁépiength of said roller chain means afuits to not more than 60%
of the total length of saidfendless conveyor means.

17. A chain conveyor according to claim 1, characterized in
that said guide means consists of a plastic material having good
self-lubricating properties.

18. A chain conveyor according to claim 1 and 4, characterized
in that said guide means comprises a central guide cam means as
well as two lateral'supporting pin means, whereby one of said lat-
eral suppdrting pin means is longer than the other one of said
lateral supporting pin means by an amount corresponding to the :
thickness of the walls of said leg members of said strap members.



55 and” ext end downwards towards the guide surfaces 56, 57. At the top, the
gui de arm nenbers 25, 26 are provided with sliding sur- faces having the
same purpose as explained in connection with the guide el enent 2 showssbamziar
Fig. 2. Moreover, the supporting rail menmhegr-5a is provided with two :
addi ti onal T-shaped grooves 59. These grooves 59 can serve, for instance,
for fixing thereto a support structure for the tail rollers 31 and 33,
respectively.. It is also possible to interconnect individual supporting

rail nmem bers 5a with the hel Cizlfratél:e%% $h20% §c§.?su e Fig. 11 shows a

second enbodi nent of ~an i-ndivi strap mem or aroller chainin
a side view, in a front viewand in a top view. This strap nenber la is of

simlar designrge éﬂslﬁteaﬂv@?apeéoﬂpfm 4 "rdl for lcrdth da&&%%%%% tin

connecti on thergmnth It conprises a base portion 10a with two en ortlo S
whi ch ar eFptb- 20RRER B NVEFEHCAL LY a8tERPBh tRR rablenehain neTheoroble
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arising b t e S f
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of the gr&eMB¥isAsal1guidetcan W@’s@hbpéot@@e%vtm 3trean menhrrs | of 111@@ Wt h

obli que eﬁéreﬁﬂﬁsoﬁoﬁheaﬁolletscﬁgﬂﬂﬂdbﬁhﬁiﬁﬂs]%bw5¥3%rﬁﬁﬁ‘éﬁ%&?f&fﬁ glPLil,

correspo base porti-on 10a¥ ec;%§§%%¥ 1S sopewhat, shorter

‘than the 3“%5’ ﬁe@ﬂl@ﬁe ements comp ting (R Jpeubers Hekich

13a, respbaterally project from the guide elements. The guide elements are
located between the roller members and fixed to the strap members.

- The guide cam engages a longitudinal groove provided at the top of

the supporting rail, while the lateral supporting pin members ver-
tically support the lower run of the roller chain with the help of
auxiliary rgil members provided on the supporting rail.



ti'vely: The expression "mean |ength" shoul d be understood in con- nection

- with Fig. 11 such that it is the l.ength b4 of the base portion 10a neasured
at the centers of the two graduations 19a and, in connection with Fig. 12,
the length of the base portion 10b nmeasured al ong the | ongitudi nal '
centerline of the base portion 10b. To.sumup, it should be noted that
a chain conveyor conprising the previously described characteristics, as #®
conpared to a chain conveyor according to the prior art, presents a | ower
overal | friction, is |less susceptible to contam nation and can
be manufac- tured in a sinpler and nore cost effective way. The field
of application of such a chain conveyor is not |lim ited exclusively to
rack storage assenblies! RatH&ig it can uni- versall puy on,Ln many ot her
applications. Mreover,fsuch chai n conveyor is e&ﬁéll Qui(ggle to be
mount ed horizontally cZ/ingqfly inclined. Finally, \t cquld fbe possible to
provide a driving_nech nisnLLQ aut ononously geerape \ts rfol I ¢r chai ns.
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PATENT™ CLAI M8

1. A chain conveyor conprising strap nenbers,'roller

chaig%neans_and a supporting rail means for vertically supporting said

roll
manner by a plurality of shaft nenbers
plurality of roller nmenbers which are

further conprising—weans—{or laterally [ di ng sai"grrekter-chain neans with
re- spect to saidjsupporting riqil neans.~Zcharacter ped in that said ne _
for laterally guiﬁing_§qjd_£oﬂler chai ngneans are fonsti- tutled by di'gcrete
gui de el enent  Wch-are focatigd] bdt ween 'sai d rol | er-§—anfl ¥ i xe
connected to sai-JQELa 1e1 2. A chai igconvieybr taccpriding to
claim1, charactefli zed I'n thatl[Tt Turther conprisep defTectTofr means
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chain nmeans, said strap nenbers are interconnected in an articul ated

aid roller chain neans including a

| Xed on said shaft nmenbers, and<J~




giony.of the two ends of said supporting rail neans and adapted to deflect
salélwﬂler chain nmeans, thereby separatlng said roller chain neans into an
“upper- run and a | ower ru ) L rail neggﬁblncludlng a hol | ow
space with an open bottommfor rece V|ng sai d Nower r f said roller chain
means at | east partially, said guifle means pr.¢trudi nggfggrom said strap
menbers of said upper run both do t owads said ide rail means and .
| aterally on both sides, whereby a}jporti~on of }|said gdugp means pr ot rudi ng
said strap nenbers downwards i s adf] terally guiding said upper
run of said roller chain neﬁb- i said supporting rail neans,
whi |l e other portions of said guide: 3 -nally protrudi ng said strap
menbers are adapted for laterally guiding and.vertlcally supporting said

| ower run of said roller chain neaps \ isjat least partially received
in said holl ow space. 3. A chainlco agcording to claim?2
characterized in that two auxi™N7ary rdi an$\ag§ provided in the interior
of said holl ow space of said suppoftl |l neans, the inside distance
between said two auxiliary rail neans gﬂeater than the width of said
strap nenbers, but smaller than t -dai d gui de neans, such that
the portions of said guide neans Iic1 IateréﬂTy




23528\'961213P1 ' . : - 13 - protrude said guide
meargs vertically support said.lower run of said roller chain neans on said

auxiliary rail neans. chai n conveygry according to clai nid and
2, characterized i.n that said(s menbers, [@H [§e€en 1N a Cross seq |[o] al
view, are of generally U shafgfd] design, conpri -i g two | eg nenbers jhp |
‘as a base portion | ocated thgfle n, whereby|[sai d base portion o 's[gd
strap nenbers of said upper rin| ¢f id roller{ldhain neans are dir¢g e%
towards the top. 5. Aldghair veyor ac-di ng to claim 4, ’ o
characterized in. that the twg|fep portions of H6 d base portion of 'i;
strap nem ber conprise a grgqup{ion or obli qug edges. 6. Ajclpain
conveyor according to claim 1} tEharacterized i lkhat the nmean | engt of
sai d base portion of said strdp nber at Ieas appr oxi mat el y corronds
to the distance between the gqgn}t|ters of two cq secutive roller nenblrs,
wher eby said base portion of |Ha —i_-.t]strap nenbery feenst-t-es—an—tppe epver
of said roller chain nmeans tggp[¢Tect both t s

t he

ol o

of




roller means from contan nati on. 7. A chain conveyor according to
claim4, characterized in that the top of said base portions of said strap
menbers serves as a supporting surface for goods to be received and

di spl aced by the chain conveyor and is provided with means for increasing
the hori- zontal power transm ssion. between said goods and said roller

chai n neans. 8. A chain conveyor according to claim4, characterized
in that said base portions of said strap nmenbers are provided with two
slots running al ong one of said | eg nenbers, whereby the width of | d
slots L§ greater than the thickness of the wall of said | eg menbers.;

- 14 - - 9. A chain conveyor according to clkeaasd apterixd in

‘that -said roller chain means conprises a plur &S
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st'r ap “menber s. ' 10. A chain conveyor according to claim9,
characterized in that consecutive strap nenbers are rotated by 180[err]
with respect to each other around their z-axis and laterally offset to each
ot her by an anopunt corresponding to the thickness of the walls of said |eg
menbers. 11. A chain conveyor according to claim1l, characterized in
that the top surface of said supporting rail neans is provided with a

| ongi tudi nal | y extendi ng gui de groove, and that said gui de neans conprise
cam nmeans engagi ng sai d gui de groove. 12. A chain conveyor according
to claim1, characterized in that said supporting rail nmeans conprises an
upper bearing surface neans which is laterally delimted by two guide.
surface neans |o- cated at a | ower |evel than said upper bearing surface
means, and that said guide neans conprises two |ateral guide arm nenbers
which laterally overlap said upper bearing surface neans and ex- tend
downwar ds towards sai d gui de surface neans. 13. A chain conveyor
according to claiml1, characterized in that said roller neans are nounted
in said strap nmenbers by neans of shaft neans inserted into bores provided
in said strap nenbers, whereby said strap nmenbers are provided with
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abl e fixing neans located in the region of 'said bores and adapted to | ock
sai d shaft neans when said fixing neans are plastically deforned. .

14. A chain conveyor according to claim4, characterized in that both of

said two | eg nenbers of said strap nenbers are pro- vided with recesses
adapted to reteive said guide neans and keep said guide neans in place. 250037
23528\ 961213P1 : - 15 - - 15. A chain
conveyor according to claim 14, characterized in that said guide neans are

provided with snap-in or clanggng neans adapted to securely fix said guide

means to said strap nenbers. 16. A chain conveyb@aaccording to claim
1, characterized in that the gwo free ends of said rollpr chain neans are
intercon- nected by a belt ans to form an endl ess conjveyor means, whereby
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of the total length of said endl ess conveyor neans. 17. A chain
conveyor according to claiml, characterized in that said gui de neans
consists of a plastic material having good self-lubricating properties.

18. A chain conveyor according to claiml and 4, characterized in that said
gui de neans conprises a central guide cam neans §
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strap nenbers.

1. A chain conveyor comprising strap members, roller chain
means and a supporting rail means for vertically supporting
said roller chain means, said strap members are interconnected
in an articulated manner by a plurality of shaft members, said
roller chain means including a plurality of roller members
which are fixed on said shaft members, and further comprising
means for laterally guiding said roller chain means with re-
spect to said supporting rail means, characterized in that said
means for laterally guiding said roller chain means are consti-
tuted by discrete guide elements which are located between said
roller members and fixedly connected to said strap members.

2. A chain conveyor according to claim 1, characterized in
that it further comprises deflection means located in the re-
gion of the two ends of said supporting rail means and adapted
to deflect said roller chain means, thereby separating said
roller chain means into an upper run and a lower run, said sup-
porting rail means including a hollow space with an open bottom
for receiving said lower run of said roller chain means at
least partially, said guide means protruding from said strap
members of said upper run both downwards towards said guide
rail means and laterally on both sides, whereby a portion of
said guide means protruding said strap members downwards is
adapted for laterally guiding said upper run of said roller
chain means with respect to said supporting rail means, while
other portions of said guide means laterally protruding said
strap members are adapted for laterally guiding and vertically
supporting said lower run of said roller chain means which is
at least partially received in said hollow space.

3. A chain conveyor according to claim 2, characterized in that
two auxiliary rail means are provided in the interior of said
hollow space of said supporting rail means, the inside distance
~ between said two auxiliary rail means being greater than the
. width of said strap members, but smaller than the width of said
guide means, such that the portions of said guide means which
laterally
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