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This invention relates to the ?eld of conveyor belt con 
struction and more particularly to conveyor belts which 
contain code retaining elements. 

It is generally well known that conveyor belts are 
made in numerous ways and of various constructions. 
Certain conveyor ‘belts are designed to convey loads which 
are extremely high in temperature and others are de 
signed to operate in the opposite temperature conditions, 
that is, in freezing weather. Also, conveyor belts have 
been designed so that they will more nearly conform 
to concave rollers which are used therewith to reduce 
spillage. Numerous means have been used to strengthen 
belts to prolong their wear and usefulness. 
belts have used wire mesh or lengths of wire running 
longitudinally with the belt or across the belt to improve 
the particular operating characteristics desirable in the 
application for which the [belt is to be used. 

However, when belts of various types of construction 
containing metallic elements are subjected to magnetic 
?elds to produce a code therein, the ‘belts which are thus 
far available have not proven to be satisfactory carriers 
of the magnetic codes. Magnetic code apparatus com 
bined with conveyor systems such as this, is found in 
Wales et a]. Patent 3,075,653, entiled “Apparatus for 
and Method .of Identifying Material.” It has been found 
that numerous disadvantages are present when the code 
detecting apparatus tries to detect a code which is carried 
by a portion of a longitudinal wire or metallic member 
in a belt or in a wire which extends perpendicular to 
the direction of motion of the belt. That is, the mag 
netic ?eld tends to distribute itself along the entire me 
tallic conductor and if magnetic ?elds are placed at differ 
ent locations along the same ‘magnetic code bearing wire 
or element, there are instances Where a new code is 
created or the code decays to a point where it becomes 
unintelligible. It should also be kept in mind that by 
adding wire or metal to the belt, the belt itself is gen 
erally not strengthened in any manner since the material 
merely surrounds the elements and they provide points 
of discontinuity running entirely across the belt or lon 
gitudinally with the belt. In fact, some attempts have 
been made to improve the construction of the belts by us 
ing plastic threads or cables along the warp of the belt 
and using metallic elements such as wire in the woof 
of the belt. Such an arrangement has the disadvantages 
just described when vused with magnetic coding systems. 
These arrangements of the code heating elements prove 
to be even more inadequate when a code pattern is used 
involving a trinary mathematical system. That is, the 
trinary system as used herein refers to the situation where 
the magnetic code may either be polarized North-South, 
South-North, or contain no magnetic polarity. In using 
this type of coding arrangement, there will be instances 
where the code area should contain no magnetic signal 
and the types of belts available heretofore which contain 
magnetic retaining materials will generally produce some 
magnetic ?eld in the area where none should appear and 
thereby produce an erroneous signal to the sensing equip 
ment. 
The present invention contemplates con?ning the code 

areas to a “bit” area so that a magnetic state of the 
area is reliable and will produce ‘a stronger magnetic 
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pulse in the sensing equipment for the shorter “bit” ma 
terial. More important is the fact that the “cross-talk” 
between the magnetic areas is almost eliminated since 
the code area “bits” are spatially removed, from each 
other so that magnetic isolation between code channels 
is effectively accomplished. The so-called “bit” areas 
may take on several forms and con?gurations, some of 
which will be described in more detail hereinafter. By 
using materials such as wire staples, small metallic strips 
or any other material capable of retaining a magnetic 
?eld and capable of having the ?eld changed which can 
be secured to the webbing which forms the ‘belt, such 
a “bit” area is produced. It has also been found that 
by using the materials such as the wire staples or small 
metallic strips secured to the webbing which forms the 
belt, the sensing equipment will tolerate more side sway 
of the belt and thus prove to be more reliable. In fact, 
the manufacturing of the belt is made much more simple 
for use with the code sensing equipment where the small 
metallic elements are used and the belts may then be 
cut to the desired widths without further trimming of 
protruding wires on the edges of the belt which is com 
mon to those using transverse directed cables or wires. 
Another conguration of the material which will re 

tain the magnetic code is one in which the material is 
formed in a shape similar to an alternating current wave 
form. That is, the material extends in the long direc 
tion of the belt in at least one row or more, but each 
row also provides short transverse sections of the ma 
terial which are interconnected between adjacent ends, 
having been formed of a continuous piece of material 
or in a continuous manner. Also, for some applications 
it may also be desirable to ‘form the magnetizable ele 
ments from strips of natural or synthetic chemical com 
pounds which have alternate areas of magnetic properties 
and non-magnetic properties. That is, the strips will 
‘form an integral part of the belt in such a manner that 
columns and rows of code retaining areas are created 
in the belt. Such areas may also be created by coating 
the material on the plies and forming the belt by con 
ventional means. 

It is contemplated that some applications of the in 
vention will require that certain columns be devoid of 
a magnetic code retaining area. In other words, one 
column will contain three such areas, while the next 
column will contain magnetic code areas in two rows 
while the next column will contain magnetic code areas 
in two rows different from that in the preceding column, 
‘by way of example, or any other combination desired. 

It is therefore a general object of this invention to 
provide a novel conveyor belt for use ‘with magnetic cod 
ing apparatus. . . 7 

It is yet another object of the present invention to 
provide a conveyor belt with reduced metal content and 
thereby provide a belt with less mass and more ?exi 
bility. 

It is yet another object of this invention to provide a 
conveyor belt for use with magnetic coding and sensing 
equipment having improved bonding of the belt because 
of reduced metal content. 

It is still a further object of the present invention to 
provide a conveyor belt having magnetic code retaining 
elements formed therewith. 

It is still a more speci?c object of the present inven 
tion to provide a conveyor belt having magnetic code 
retaining elements secured between plies of the fabric 
forming the body of a belt. 

It is still another object of this invention to provide 
a conveyor belt having a plurality of magnetic code re 
taining elements all of which are spaced one from the 
other. 
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It is yet another object of this invention to provide a 

conveyor belt having magnetic code retaining elements 
formed in columns and rows in the plane of the belt. 

These and other objects and advantages of this in 
vention will more fully appear from the following de 
scription, taken in connection with the accompanying 
drawings, wherein like reference characters refer to the 
same or similar parts throughout the several views, and 
in which: _ ' 

FIG. 1 is a cut-away 1view of a belt section having 
code retaining elements‘ showing relative placement of 
the belt with respect to detection and diverter equipment; 
and ~ 

FIG. 2 is another cut-away view of' a belt section 
showing another form of code element and means for 
securing it to the belt. 

In FIG. 1, a section of a conveyor belt, 10 is shown. 
Belt 10 is shown generally as a section of a ?at endless 
conveyor belt and it is generally known that such ‘belts . 
are made to conform to the idler rolls or rollers over' 

The belt is formed from three. which ‘the belt passes. 
layers of flat plies of reinforcing non-magnetic woven 
fabric 11, 12, and 13. For the particular embodiment 
shown, ply 12 is sandwiched between lower ply 11 and. 
upper ply 13. It should also be understood that the 
belt may contain a single'ply or numerous plies of ma- ‘ 
terial- depending upon the requirements of the belt. Se 
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cured to ply 12, is a plurality of staples 14 whichare ‘ 
formed into three rows designated A, B, and .C. It 
will also be seen that the staples 14 are formed in col~ 
umns such as columns I, H, III, IV, and V. In other 
words, staples 14 form a pattern designated such as row 
A, column II. The spacing in each of the rows between ‘ 
‘the staples may be equal as shown, or staggered, and 
each of the columns will then contain three staples or 
less which are perpendicular to the rows. It will also 
be seen that the three'rows are spaced from each other 
so that the staples do not touch and attain magnetic 
isolation from each other. The staples may besecured ' 
to one of the plies or several of the plies and may actu 
ally be secured where one will- appear. in one of the 
plies, another row in a second. ply, and a third one in 
another ply. The different plies of reinforcing material 
vare a tension resisting material such as woven fabrics 
made of cotton, rayon, nylon, glass ?beror the like which 
do not contain‘ magnetic ?eld retaining properties. 
To complete the belt, an elastic non-magnetic material 

715 completely encircles and impregnates the plies 11,12, 
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10 to be diverted from the belt 10. The detecting struc 
ture and associated apparatus do not form a part of the 
invention per se but demonstrate the use of the belt in 
its cooperating capacity to provide the correct magnetic 
code for diversion of an article. Of course, there would 
be as many sensing heads as are required for the particu 
lar code patterns. . ' v 

In some. instances, it may be more desirable to use 
small ~metallic strips such as strips 21 and secure them 
to ply 12 by other suitable means such as a rubber'coat 
ing or cement~22 which will bond with the vulcanized 
non-magnetic material 15 surrounding the plies and im 
pregnating the plies. 3171, 12,‘ and 13. It will be noted 
that the same column and row arrangement is, used'as 
shown in FIG. 1. The method of manufacturing’ the 
belt by the use of the present construction is made'un- .7 
complicated by the fact that the ply containing the code 
bearing elements may be formed ?rst and merely drawn, 
from a roll of material bearing the elements, between 
two other plies of material and the entire unit sandwiched 
into a belt by the vulcanizing or other suitable process. 
It should ‘also be kept, in mind that the metal staples 
14 or code bearing elements 21 maybe ?xedly secured 
to the elastic material should it be desirable to locate 
the staples or elements upon ply 13. . ; 
From the foregoing description and disclosure it will 

be seen that a new means of providing a conveyor belt 
for use withimagnetic coding and detecting ‘apparatus ' 
has been set forth. - It will also be apparent that, by the 
use of the construction shown and described ‘herein, the 
conveyor belt is not weakened by an excessive amount 
of metal contained within the belt. Furthermore,>by 

, the use of the appropriate spacing of the code ‘retain 
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and 13 of reinforcing fabric so that the entire :struc- I 
ture is bonded into a belt. Of course, the non-magnetic 
material may be of an elastomer covering which can be 
vulcanized rubber or the like. It is important that the 
different plies be impregnated so that the entire struc 
ture is bonded together as just described; 

It is also contemplated: that a conveying belt may be 
formed in a manner such'ashaving plies 11, 12, and 
13 formed ‘from a single sheet or strip of material with 

a the staples 14 or other suitable elements placed on‘ the 
sheet in the same relative positions. as‘ described above, 
and then folded over eachother and the plurality of 
plies stitched together to’ form one load bearing belt 

Of course, other variations of the. belt may 
be formed by stitching several separate plies together, 
any one or all of which has the staples 14 fastened 
thereto or covering a single ply containing the staples 
14 ‘with another sheet encircling the single ply. Thus 
in this manner, an inexpensive belt may be formed which 
will operate satisfactorily with a code detecting apparatus. 

In order. to detect the code appearing in staples or 
other similar elements 14, an oscillator 16 provides ex 
citation :to a sensing head 17. Upon sensing head 17 ‘ 
detecting a magnetic ?eld and the particular polarity 
thereof, a signal is applied to a detector and relay 18 
which in turn provides a signal to a diverter 19 to actu 
ate a diverting arm 20 ' and cause the article upon belt 
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inglelements, an improved magnetic ?eld may be de 
tected which has virtually no “cross-talk’? between .the 
magnetic elements. It has also been’ shown that a par 
ticular belt construction, is set forth which ‘is particularly 
well adapted to provide a magnetic code when used 
with the trinary mathematical system. ' 7 

It will, of course, be‘understood that various changes 
may be made in the form, details, arrangement and pro 
portions of the parts without departing from the scope 
of this invention which consists of the matter shown and 
described herein and set forth in the appended claims. I 
What is claimed is: v ' > - 

‘ 1. An endless conveyor belt for extending over a con 
veyor'frame and driving mechanism and for .usejwith 
magnetic coding and detecting apparatus comprising: 

(a) a plurality of ?at plies of reinforcing non-mag 
‘ netic woven fabric forming an endless body ‘of ten 
sion, resisting material having ?exibility and adapted 
for cooperatively engaging the conveyor frame and 

‘ driving mechanism; 7 

(b) a plurality of separated magnetic code retaining 
7 elements spaced apart 'so that each is ‘capable of ‘ 
being magnetized with a portion of a code‘ and-re- . 
taining a magnetic ?eld for. codejsensing purposes 
until demagnetized, said elements ?xedly secured to . 
atleast one of said plies of fabric and arranged in - 
at least ‘one non-continuous row extending longi 
tudinally of said belt, the longest dimension of said 
elements: being substantially less than the’ width of 
the conveyor belt, said code retaining elements be 
ing of elongate shape . and ‘disposed with the 
longer dimension of said elongate shape extending 
transverse to the direction of the row containing said 
elements; ' 

(c) and an elastic non-magnetic material completely 
encircling and impregnating said plurality of plies of 
‘fabric to form a laminated belt with said code re 
taining elements completely embedded therein. 

2. The invention as set forth in claim 1 wherein all of 
said code retaining elements are disposed withthe longer 



3,275,123 
5 ‘ 6 

dimension of each of said elongate shapes parallel to that FOREIGN PATENTS 
of all others- 1,270,105 7/1961 France. 

751,689 7/1956 Great Britain. 
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