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CHAIN CONVEYOR 

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 th~ 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 pallets 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. 
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In the document WO 94/000370, corresponding to U.S. Patent No. 
S,538,384, a chain conveyor is disclosed which takes into account 
the aforementioned problems. For this purpose, the chain conveyor 
according to that document comprises a roller chain whose support 
rollers are interconnected in pairs on both sides by means of a 
pair of 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 chain 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 invention to provide a chain con­
veyor which avoids the drawbacks mentioned above in connection 

with the prior art. 
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Particularly, it is an object of the invention to provide a 
chain conveyor which presents particularly low frictional values 
between roller chain and supporting rail,·which is simple in de­
sign and which can be manufactured with comparatively low costs. 

In order to meet these and other objects, the invention pro­
vides a chain conveyor comprising a roller chain and a supporting 
rail for vertically supporting the roller chain. The roller chain 
includes a plurality of rollers which are interconnected in an ar­
ticulated manner by a plurality of strap members. The roller chain 
further comprises a plurality of guide members for laterally guid­
ing the roller chain with respect to the supporting rail. The 
guide members are constituted by discrete guide elements which are 
located between the roller members and fixedly connected to the 
strap members. 

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 
thereb~tween, 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-
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spends to the distance between the centers of two consecutive 
roller members. 

According to a still further preferred·embodiment, the roller 
chain comprises a plurality of uniform strap members, whereby con­
secutive strap members are rotated by 180° with respect to each 
other around their z-axis and laterally off set to each other by an 
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 view 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 

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

chain 

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 second 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 embodiment 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 vi·ew and in a top 
view; and 

Fig. 12 shows a third embodiment of a single strap member for 
a roller chain in.a side view. 
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Fig. 1 shows a strap member 1 for a roller chain in a side 
view, in a front view and in a top view. The strap member 1 is of 
generally U-shaped configuration and comprises a base portion 10 
as well as two leg portions 11 and 12. The base portion 10 located 
between the two leg portions 11, 12 thereby constitutes the upper 
cover of the strap member 1. Both leg portions 11, 12 of the strap 
member 1 are provided with bores 13 which serve for receiving 
shaft members to bear support rollers. Moreover, fixing elements 
14 are provided which protrude outwardly and-can be plastically 
bent inwardly for fixing the shaft members in their operating po-

. . 

sitions. 
In the centers 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 portions 11. 
The width b2 of the slots 16 is greater than the wall thickness of 
the leg portions 11 and 12, respectively. By means of thes~ slots 
16, the assembling of a plurality of strap members 1 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 provide.d 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 de.sign 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 
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11, 12 of the strap member 1 (cf. Fig. 1). At the bottom, the 
guide element 2 comprises a guide cam m~er 21. The central por­
tion 24 of the guide element 2 has a width b3 which is adapted to 
the width bl of the rectangular recesses 15 in the leg portions 
11, 12 of the strap member 1 (cf. Fig. 1), such that the guide 
element 2 can be fixed to the two leg portions 11, 12 of the strap 
member 1. 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 strap 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 m.ade 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 prior 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 ro_ller 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 
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between pallet and roller chain 6 is ensured by the provision of 
these spikes 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 
that the length of the base portion 10 of each strap member 1 at 
least approximately corresponds to the distance between the shaft 
members 3 of two consecutive rollers 4. 

Fig. 5 illustrates in a schemati.c 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, guide 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 endle_ss conveyor loop 
is constituted bythe roller chain 6. Such a design reduces costs 
and weight and, moreover, decreases overall friction. 

·The tail roller member 31 shown in Fig. 5 at the left side 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 periodof the length of a single strap member 1 is ob­
served during the deflection of the roller chain around the right 
hand ta-il 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 serv_e, 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-
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porting pin members 21, 22 of the guide elements 2 engage the 
aforementioned guide rail members 32. 

The roller chain 6 is separated into an u~per run 6a and a 
lower run 6b of the chain 6 by the left hand tail roller member 
31. At the front end of the chain conveyor at the left side of 
Fig. 5, i.e. at the end where the goods to be conveyed are fed to 
the roller conveyor and also discharged therefrom, there is pro­
vided a run-out rail member 35. The run-out rail member 35 serves 
for absorbing surplus kinetic energy of the system during the dis­
charge of goods in such a way that the goods supported by the 
roller chain 6 can run out on this rail member 35. The length, na­
ture and surf ace characteristic of this run-out rail member 35 de­
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 p~ovided. 

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 lift 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 le.ftmost- pallet 42, the latter one is displaced to the 
right and therewith all rema-ining 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 conveyors arranged parallel to each other in a 
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certain distance approximately corresponding to somewhat less than 
the width of a pallet 42. 

Fig. 8 shows a first cross sectional view of a supporting rail 
member 5 and of the roller chain 6 of the chain conveyor taken 
along the line A-A in Fig. 3. The supporting rail member S is pro­
vided, at its top, with a guide groove S4. The guide cam 21 pro­
vided on the guide element 2 engages the guide groove S4 such that 
the entire roller chain 6 is laterally guided. As can be further 
seen in Fig. 8, the supporting rail member 5 isprovided 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 S serve 
for fixing the supporting rail member S 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 S with 
similar T-shaped grooves if it is more convenient to fix the en­
tire supporting rail member S 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 articulated 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 Sa and of the roller chain 6a, particu­
larly of its guide elements 2a. In this embodiment, the supporting 
rail member Sa is not provided with a central guide groove 
{corresponding to the guide groove S4 in Fig. 9), but comprises an 
upper bearing surface·SS which is laterally delimited by two guide 
surfaces 56, S7 located at a lower level than the upper bearing 
surface S5. The quid~ elements 2a comprise two lateral guide arm 
members 2S, 26 which laterally overlap the upper bearing surface 
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55 and extend downwards towards the guide surfaces 56, 57. At the 
top, the guide arm members 25, 26 are provided with sliding sur­
faces having the same purpose as·explained in connection with the 
guide element 2 shown in Fig. 2. Moreover, the supporting rail 
member Sa is provided with two-additional T-shaped·grooves S9. 
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 mein­
bers Sa with the help of these grooves S9. 

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 lOa 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 assein­
bled to a chain without the need that the base portion lOa has to 
be provided with a slot 16 for receiving 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 lOa. 

In place of the graduations 19a, ·it is possible to provide the 
.base portion lOb with oblique end edges lOb, as it is shown in 
Fig. 12. The mean length of the corresponding base portion lOa and 
lOb, 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 lOa measured at the centers of the two graduations,19a 
and, in connection with Fig. 12, the length of the base portion 
lOb measured along the longitudinal centerline of the base portion 
lOb. 

To sum up, it should be noted that a chain conveyor comprising 
the previously described characteristics, as compared to a cbain 
conveyor according to the prior art, presents a lower overall 
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friction, is less susceptible to contamination and can be manuf ac­
tured in a simpler and more cost effective way. 

The field of application of such a chain conveyor is not lim­
ited exclusively to rack storage assemblies. Rather, it can uni­
versally put on in many other applications. Moreover, such a chain 
conveyor is equally suitable to be mounted horizontally or 
slightly inclined. Finally, it could be possible to provide a 
driving mechanism to autonomously operate its roller chains. 
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1. A chain conveyor comprising a roller chain means and a sup­
porting- rail means for vertically supporting said roller chain 
means, said roller chain means including a plurality of roller 
members which are interconnected in an articulated manner by a 
plurality of 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 comprises 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 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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protrude said guide means vertically support said lower run of 
said roller chain means on said auxiliary rail means. 

4. A chain conveyor according to claim 1 and 2, characterized 
in that s.aid 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 said base portion 
of said strap members of said upper run of said roller chain means 
are directed towards the top. 

5. A chain conveyor according to claim 4, characterized in 
that the two end portions of said base portion of said strap mem­
ber comprise a graduation or oblique edges. 

6. A chain conveyor according to claim 1, characterized in 
that the mean length of said base portion of said strap member at 
least approximately corresponds to the distance between the cen­
ters of two consecutive roller members, whereby said base portion 
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 sai4 
leg members. 
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9. A chain conveyor according to claim 1, characterized in 
that said roller chain means comprises a plurality of uniform 
strap members. 

10. A chain conveyor according to claim 9, characterized in 
that consecutive strap members 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 said 
leg members. 

11. A chain conveyor according 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 engaging 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.both of said two.legmembers of said strap members are pro­
vided with recesses adapted to receive said guide means . .and·keep 
said guide means in place. 
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15. A chain conveyor according to claim 14, characterized in 
that said guide means are provided with snap-in or clamping means 
adapted to securely fix said guide means to said strap members. 

16. A chain conveyor according to claim 1, characterized in 

that the two free ends of said roller chain means are intercon­
nected by a belt means to form an endless conveyor means, whereby 
the length of said roller chain means amounts to not more than 60% 
of the total length of said endless 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 supporting 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. 


