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ABSTRACT OF THE DISCLOSURE 
A flat wire conveyor belt comprising; a plurality of 

slotted tractive links, a plurality of tractive cross pins 
for interconnecting the tractive links, and a plurality of 
slotted bar links positioned adjacent the edges of the belt 
and connected thereto by the cross pins for carrying 
most of the tractive load of the belt as it travels around 
lateral curves. 

BACKGROUND OF THE INVENTION 

Field of the invention 
This invention relates to a flat wire conveyor belt hav 

ing means for obviating fatigue failure of the tractive 
links of the belt resulting from the repeated elastic de 
formation of the tractive links which occurs when the 
belt travels around lateral curves. More specifically, the 
invention concerns a flat wire conveyor belt having a 
plurality of slotted bar links positioned along the edges 
of the belt adjacent the tractive links thereof, which bar 
links carry substantially the entire tractive load of the 
belt as it travels around lateral curves to thus substan 
tially eliminate elastic deformation and resultant fatigue 
failure of the tractive links. 

Description of the prior art 
Flatwire conveyor belts are well known as exemplified 

by Bechtel Patent 2,872,023. Generally, such belts com 
prise a plurality of tractive links which are formed to 
provide a plurality of longitudinally extending tractive 
members having slots therethrough. A plurality of trac 
tive cross pins extend through the slots for slidably inter 
connecting the links. 
The tractive members of each link are connected by 

transversely extending connecting members which form 
with the tractive members a plurality of wedge-shaped 
segments. The segments defined by each link may be 
nestably received within the segments defined by the 
longitudinally adjacent links, permitting the belt to 
collapse longitudinally. 
When the belt travels around a lateral curve, it 

collapses longitudinally in a graduated manner across its 
width. The segments nearer the inner concave edge of 
the belt are nestably received further within the longi 
tudinally adjacent segments than are the segments posi 
tioned progressively closer to the outer convex edge of 
the belt. As a result, when the belt travels around lateral 
curves the entire tractive load of the belt is carried by a 
relatively few of the tractive members which are posi 
tioned nearest the outer edge thereof. 

It has been found that when this occurs the tractive 
and connecting members forming the outer portion of 
each tractive link are subjected to bending forces which 
cause elastic deformation or flexure of the link, particu 
larly at the junctures between the tractive and connecting 
members. The repeated imposition of such forces and 
the resulting elastic deformation frequently induces fa 
tigue failure of the tractive links at the aforementioned 
junctures. 
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2 
One solution to this problem is disclosed in Roinestad 

Patent 3,261,451. This patent teaches that by tapering the 
slots in the tractive members through which the cross pins 
extend, the elastic deformation experienced by the trac 
tive links incident to travel of the belt around lateral 
curves will be distributed over a larger surface area of 
the links to reduce localized fatigue failure at the junc 
tures between the tractive and connecting members. 
While this solution has proved satisfactory for some con 
veyor belt installations, it has not obviated fatigue failure 
of the tractive links in installations where the belt carries 
heavy tractive loads along a tortuous path. 

Summary of invention 
The present invention offers an improved solution to 

the problem of fatigue failure of the tractive links of a 
flat wire conveyor belt by providing means other than 
the tractive links or carrying the tractive load of the belt 
when the belt travels around lateral curves. Such means 
comprise a plurality of slotted bar links which are posi 
tioned adjacent the tractive links along the edges of the 
belt and which are connected to the belt by the cross pins 
which interconnect the tractive links. 

Generally described, a preferred embodiment of the 
invention comprises: a plurality of transversely disposed 
tractive links of flat wire each integrally including a 
plurality of laterally spaced substantially longitudinally 
disposed tractive members and a plurality of transversely 
disposed connecting members each connecting adjacent 
ones of said tractive members, adjacent ones of said con 
necting members extending between opposite ends of said 
tractive members so that the tractive and connecting 
members of each tractive link form a plurality of alter 
nating oppositely opening wedge-shaped segments, each 
of said tractive members having a pair of longitudinally 
spaced first openings extending laterally therethrough, at 
least one of said first openings in each tractive member 
forming a longitudinally extending first slot; a plurality of 
pivotal tractive cross pins extending through said first 
openings to interconnect the tractive links, said cross pins 
being slidable along said first slots to permit longitudinal 
collapsing of the belt transversely thereof during travel 
of the belt around lateral curves with the wedge-shaped 
segments formed by one tractive link being nestably re 
ceived within the segments formed by the longitudinally 
adjacent tractive links; and a plurality of substantially 
longitudinally disposed bar links independent of the 
tractive links and positioned adjacent thereto along each 
edge of the belt, each of said bar links having a pair of 
longitudinally spaced second openings extending laterally 
therethrough, said cross pins extending through said sec 
ond openings to connect the bar links to the belt, at least 
one of said second openings in each bar link forming a 
longitudinally extending second slot to permit said longi 
tudinal collapsing of the belt, the outer ends of said first 
and second openings defining first and second bearing 
surfaces, respectively, for engaging the cross pins, the 
longitudinal spacing between said first bearing surfaces 
of each tractive member being correlated with the longi 
tudinal spacing between said second bearing surfaces of 
each bar link so that the tractive members carry a sub 
stantial portion of the tractive load of the belt when the 
belt travels along a substantially straight path but the 
bar links disposed along the outer convex edge of the 
belt carry most of the tractive load when the belt travels 
around lateral curves, thereby minimizing flexure and 
resultant fatigue failure of the tractive links. 
The tractive links of a flat wire conveyor belt con 

structed in this manner will experience virtually no elastic 
deformation and resultant fatigue failure incident to travel 
of the belt around lateral curves. 
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With the foregoing in mind, it is an object of the present 
invention to provide a flat wire conveyor belt having means 
for obviating fatigue failure of the tractive links of such 
belt resulting from the repeated imposition of bending 
forces on the links when the belt travels around lateral 
CIWeS. 

It is a further object of the invention to provide a flat 
wire conveyor belt having slotted bar links positioned 
along the edges of such belt adjacent the tractive links 
thereof, which bar links carry most of the tractive load of 
the belt when it travels around lateral curves. 
These and other objects of the invention will become 

apparent from a consideration of the detailed description 
of a preferred embodiment thereof given in connection 
with the following drawings. 

Brief description of the drawings 
FIG. 1 is a plan view of a preferred embodiment of the 

flat wire conveyor belt of the invention showing the rela 
tionship of the structural elements of the belt when it 
travels along a substantially straight path, with portions 
of the belt being shown in section; 

FIG. 2 is an elevational view of the conveyor belt shown 
in FIG. 1, with portions of the belt being shown in section; 

FIG. 3 is a plan view of the conveyor belt shown in 
FIG. 1 showing the relationship of the structural elements 
of the belt when it travels around a lateral curve, with 
portions of the belt being shown in section; and 
FIG. 4 is an enlarged perspective view of one of the 

bar links and a portion of one of the tractive links of the 
conveyor belt shown in FIG. 1. 

Description of the preferred embodiment 
A preferred embodiment of the flat wire conveyor belt 

of the invention is designated in FIGS. 1 and 3 by refer 
ence numeral 10. Basically, conveyor belt 10 comprises 
a plurality of transversely disposed tractive links 12, a 
plurality of pivotal tractive cross pins 14 which intercon 
nect the tractive links, and a plurality of substantially 
longitudinally disposed bar links 16 positioned adjacent 
tractive links 12 along each edge of belt 10 and connected 
to the belt by cross pins 14. 

Tractive links 12 are fabricated from continuous strips 
of flat wire and are formed to provide a plurality of in 
tegral tractive wire members 18 which extend substantially 
longitudinally of belt 10. Adjacent ones of the tractive 
members are connected by integral connecting members 
20 which extend substantially transversely of the belt. As 
shown in FIGS. 1 and 3, adjacent ones of the connecting 
members extend between opposite ends of the tractive 
members and the tractive members are slightly laterally in 
clined so that the tractive and connecting members of each 
tractive link 12 form a plurality of alternating oppositely 
opening wedge-shaped segments 22. 
Each tractive member 18 has a pair of longitudinally 

spaced, longitudinally extending slots 24 extending later 
ally therethrough. Cross pins 14 extend through slots 24 
to interconnect tractive links 12 and are slidable there 
along to permit belt 10 to collapse longitudinally, with the 
wedge-shaped segments 22 defined by one tractive link 
being nestably received within the segments defined by the 
longitudinally adjacent tractive links, as shown in FIG. 3. 

Alternatively, the longitudinally spaced openings in the 
tractive members may comprise a single longitudinally ex 
tending slot and a circular hole, as shown in the afore 
mentioned Bechtel patent, instead of the two longitudinally 
extending slots 24 employed in the preferred embodiment 
of the conveyor belt of the invention illustrated in the 
drawings. In either instance, the belt is permitted to col 
lapse longitudinally incident to the sliding of cross pins 
14 along the slots. 
When belt 10 travels along a substantially straight path, 

as shown in FIG. 1, it extends longitudinally until cross 
pins 14 engage the bearing surfaces formed by the outer 
ends of the openings in tractive members 18. In the illus 
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4 
trated preferred embodiment of the invention, the outer 
ends of slots 24 extend slightly into the adjacent connect 
ing members 20 so that when the belt is fully extended and 
cross pins 14 are engaged with the outer ends of the 
slots, the cross pins will abut the flat inner surfaces of the 
connecting members. As will be apparent, when the cross 
pins and tractive links are so disposed the tractive load 
will be substantially equally distributed between the trac 
tive members 18 of each tractive link 12. 
The normal direction of belt travel is indicated by arrow 

25 in FIG. 1 but it is to be understood that the belt can 
just as easily travel in the opposite direction. 
When belt 10 travels around a lateral curve, as shown 

in FIG. 3, it collapses longitudinally in a graduated man 
ner across the width thereof with the segments 22 nearer 
the inner concave edge of the belt being nestably received 
further within the longitudinally adjacent segments than 
the segments progressively closer to the outer edge of the 
belt. As a result of such graduated collapsing, cross pins 
14 slide away from the outer ends of slots 24 and the 
inner surfaces of the adjacent connecting members 20 
which are nearest the inner edge of the belt so that the 
tractive members 18 nearest the inner edge of the belt 
carry substantially none of the tractive load. Consequently, 
in the absence of bar links 16, the tractive members 
nearest the outer edge of the belt would carry substan 
tially the entire tractive load. It has been found that when 
this occurs the tractive members 18 and connecting mem 
bers 20 nearest the outer edge of the belt will be subjected 
to bending forces which cause tractive links 12 to elas 
tically deform or flex, particularly at the junctures be 
tween the tractive and connecting members. Repeated 
elastic deformation of the tractive links induces fatigue 
failure at the aforementioned junctures, necessitating fre 
quent replacement of the links. 

This problem is obviated by bar links 16, which, simi 
larly to tractive links 12, preferably are fabricated from 
flat wire. As shown in the drawings, the bar links are sub 
stantially longitudinally disposed and are positioned adja 
cent tractive links 12 along each edge of belt 10. Bar links 
16 each have a pair of longitudinally spaced, longitudinally 
extending slots 26 extending laterally therethrough through 
which cross pins 14 extend for connecting the bar links to 
the belt. The cross pins are transversely restrained by 
appropriate means, such as by enlarged head portions 27. 

Alternatively, the longitudinally spaced openings in the 
bar links may comprise a single longitudinally extending 
slot and a circular hole, similar to the aforementioned 
alternative openings which may be employed in the trac 
tive members. The slots in the bar links, similarly to the 
slots in the tractive members permit the belt to collapse 
longitudinally. 
The bar links will carry a tractive load when the cross 

pins engage the bearing surfaces formed by the outer 
ends of the openings therein. In the preferred embodi 
ment of the invention, this occurs when cross pins 14 
engage the bearing surfaces formed by the outer ends 
of slots 26. 
The longitudinal spacing between the bearing surfaces 

of each bar link is correlated with the longitudinal spac 
ing between the aforementioned bearing surfaces of each 
tractive member so that when the belt travels along a 
substantially straight path most of the tractive load of 
the belt will be carried by the tractive members and when 
the belt travels around a lateral curve a substantial por 
tion of the tractive load will be carried by the bar links 
disposed along the outer convex edge of the belt. 

Generally, the spacing between the bearing surfaces 
of each bar link should be at least as great, and prefer 
ably be greater than the spacing between the bearing sur 
faces of each tractive member. As shown in FIG. 4, in the 
preferred embodiment of the invention the longitudinal 
spacing between the bearing surfaces of each bar link 
is greater than the longitudinal spacing between the bear 
ing surfaces of each tractive member by a distance x. 
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This longitudinal spacing differential need not be great 
and preferably is only a few thousandths of an inch. 
As will be evident from this description, when belt 10 

travels along a substantially straight path, due to the 
aforementioned spacing differential, substantially none 
of the tractive load will be borne by bar links: 16. How 
ever, when the belt travels around a lateral curve and 
collapses longitudinally in a graduated manner transverse 
ly thereof, cross pins 14 will slide away from the outer ends 
of slots 24 and the inner surfaces of connecting members 
20 across the entire width of the belt, and will engage 
the bearing surfaces formed by the outer ends of slots 
26 in the bar links 16 which are disposed at the outer 
convex edge of the belt. When this occurs the tractive 
load will be transferred from the tractive links to the bar 
links and the latter will carry the entire tractive lead as 
belt 10 travels around the curve. 
By spacing the bearing surfaces of each bar link a 

greater distance apart than the bearing surfaces of each 
tractive member so that the bar links carry substantially 
none of the tractive load of the belt when it travels along 
a straight path, the bar links do not continuously. Subject 
the ends of cross pins 14 to concentrated bending forces 
and the cross pins are less likely to fail. However, the 
longitudinal spacing differential between the respective 
bearing surfaces, distance x, should not be too great or 
the bearing surfaces formed by the outer ends of slots 
26 in the bar links will not be engaged by cross pins 14 
when the belt travels around lateral curves. 

In the preferred embodiment of the invention a plurality 
of bar links 16 are positioned adjacent tractive links 12 
along each edge of belt 10. However, the bar links may 
be positioned along only one edge of the belt if, for ex 
ample, the path of the belt is such that only one edge 
thereof is primarily disposed on the outside of the lateral 
curves negotiated by the belt. 
The bar links are arranged in longitudinally extending 

rows with each of the slots 26 in each bar link longitudin 
ally overlapping one of the slots 26 in one of the longi 
tudinally adjacent bar links. The preferred embodiment 
of the invention shown in the drawings has two such 
rows positioned along each edge of the belt to provide a 
structure which is suitable for most conveyor belt instal 
lations. 
While the foregoing constitutes a detailed description 

of a preferred embodiment of the invention it is realized 
that various modifications thereof will occur to those 
skilled in the art. Therefore, the scope of the invention 
is to be limited solely by the scope of the appended claims. 
We claim: 
1. A flat wire conveyor belt comprising: 
a plurality of transversely disposed tractive links of 

flat wire each integrally including a plurality of 
laterally spaced substantially longitudinally disposed 
tractive members and a plurality of transversely 
disposed connecting members each connecting ad 
jacent ones of said tractive members, adjacent ones 
of said connecting members extending between op 
posite ends of said tractive members so that the trac 
tive and connecting members of each tractive link 
form a plurality of altrenating oppositely opening 
nestable segments, each of said tractive members 
having a pair of longitudinally spaced first openings 
extending laterally therethrough, at least one of said 
first openings in each tractive member forming a 
longitudinally extending first slot; 

a plurality of pivotal tractive cross pins extending 
through said first openings to interconnect the trac 
tive links, said cross pins being slidable along said 

5 

10 

20 

30 

40 

45 

50 

55 

60 

65 

6 
first slots to permit longitudinal collapsing of the 
belt during travel thereof around lateral curves, said 
longitudinal collapsing being graduated transversely 
thereof with the segments formed by one tractive 
link benig nestably received within the segments 
formed by the longitudinally adjacent tractive links; 
and 

a plurality of substantially longitudinally disposed bar 
links independent of the tractive links, said bar links 
being positioned adjacent the tractive links and ar 
ranged in at least one longitudinally extending row 
along each edge of the belt, each of said bar links 
having a pair of longitudinally spaced second open 
ings extending laterally therethrough, said cross pins 
extending through said second openings to connect 
the bar links to the belt, at least one of said second 
openings in each bar link forming a longitudinally 
extending second slot to permit said longitudinal 
collapsing of the belt, the outer ends of said first 
and second openings forming first and second bear 
ing surfaces, respectively, for engaging the cross 
pins, the longitudinal spacing between said first bear 
ing surfaces of each tractive member being cor 
related with the longitudinal spacing between said 
second bearing surfaces of each bar link so that 
the tratcive members carry a substantial tractive 
load when the belt travels along a substantially 
straight path but the bar links disposed along the 
outer convex edge of the belt carry a substantial 
tractive load when the belt travels around lateral 
curves, thereby minimizing flexure and resultant 
fatigue failure of the tractive links. 

2. A conveyor belt as recited in claim 1, wherein a 
plurality of said rows of bar links are positioned along 
each edge of the belt. 

3. A conveyor belt as recited in claim 1, wherein the 
longitudinal spacing between said second bearing surfaces 
of each bar link is at least as great as the longitudinal 
spacing between said first bearing surfaces of each trac 
tive member. 

4. A conveyor belt as recited in claim 3, wherein the 
longitudinal spacing between said second bearing surfaces 
of each bar link is slightly greater than the longitudinal 
spacing between said first bearing surfaces of each trac 
tive member so that the bar links carry substantially none 
of the tractive load of the belt when the belt travels along 
a substantially straight path. 

5. A conveyor belt as recited in claim 1, wherein said 
correlation between the respective spacing of said first 
and second bearing surfaces is such that substantially 
all of the tractive load of the belt is carried by the bar 
links disposed along the outer convex edge of the belt 
when the belt travels around lateral curves. 

6. A conveyor belt as recited in claim 5, wherein the 
longitudinal spacing between said second bearing surfaces 
of each bar link is slightly greater than the longitudinal 
spacing between said first bearing surfaces of each trac 
tive member so that the bar links carry substantially none 
of the tractive load of the belt when the belt travels along 
a substantially straight path. 

7. A conveyor belt as recited in claim, 1, wherein each 
of said first and second openings forms a longitudinally 
extending slot. 
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