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1. 
This invention relates to an endless abrasive 

belt and methods for manufacturing the same. 
While belts according to my invention are of 
general utility, they have been developed par 
ticularly for use in the grinding of steel strip, 
sheets and bars, preliminary to coiling the strip 
into coils, or finishing operations on sheets and 
bars. Heretofore, in the grinding and polishing 
of coils, sheets and bars the abrasive belts used 
have been of paper. Paper belts, however, are 
subject to many disadvantages in connection 
with their use for grinding of steel strip, sheets 
and bars. In the grinding of strip, sheets and 
bars, a tremendous amount of heat is generated 
and the temperature of the belt may reach 250 
F. or more at the point of contact. This high 
heat has a deleterious effect on paper belts, in 
that it causes separation of the paper plies which 
are secured together with a glutinous adhesive 
which softens and fails under the influence of 
heat and continuous flexing. Furthermore, paper 
belts are adversely affected by various of the 
polishing oils which are presently used as lubri 
cants, and which weaken the splice and fibers of 
the paper. Paper belts are, of course, hygro 
scopic, and are subject to changes in atmospheric 
conditions so that the length of the belt changes 
with atmospheric conditions. The expansion and 
contraction with changes in relative humidity 
cause breakage of the paper and reduce the ef 
fectiveness of the adhesive used to Secure the 
abrasive grains to the belt. 
In paper belts, if there happens to be a line 

burr along the edge of the strip, sheet or bar, re 
Sulting from a slitting or shearing operation, in 
stead of the abrasive belt grinding down the burr, 
the burr will most often cut the paper, and as 
SOOn as the paper is torn it is useless and the belt 
must be scrapped. The same result will follow 
from Strip, sheets or bars having cracked edges, 
Or the like. The changing of belts in mid-coil 
necessitates stopping the entire production line, 
while belts are being changed, and the change 
time has been found to be unduly high. 

It has been found that strip, sheet and bar 
stock characterized by camber, cross-bar or a 
buckled condition, cannot be ground with paper 
belts because the excessive, highly localized pres 
Sures cause the belt to break, tear or wrinkle, 
So that it has to be scrapped. For these reasons 
the replacement cost of belts has been un 
neceSSarily high and of course has resulted in a 
higher cost per ton of finished material. 
With the foregoing considerations in mind it 
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which will therefore not disintegrate by reason 
of having to grind down burrs or rough edges On 
the strip, sheet or bars. 

It is another object of my invention to provide 
a belt which is completely moistureproof, so that 
it will not be affected by atmospheric conditions. 

It is still another object of my invention to 
provide a belt of such durability that when the 
abrasive material is worn down the belt can be 
recoated and re-used numerous times, Say, as 
many as 600 times. 

It is yet another object of my invention to 
provide a belt which will be of constant thick 
ness throughout its length whereby the quality 
of the ground and polished strip, sheet or bars, 
Will be enhanced. 
A further object of my invention resides in the 

provision of a belt for fine finishing Operations, 
which will operate without chatter. I have found 
that chatter is caused by a hinging action at the 
belt joint, and therefore this object of my inven 
tion involves the provision of a helically wound 
belt, whereby chatter is eliminated. 
Another object of my invention involves the 

provision of a method for manufacturing a belt 
as outlined above whereby other of the objects 
discussed above are achieved. This last men 
tioned object includes the object of providing a 
new method of applying abrasive grains to the 
belt in a manner which will render the belt more 
satisfactory, and give it a longer useful life for 
each coating. 
These and other objects of the invention which 

will become apparent to one familiar with the 
art upon study of these specifications, I accom 
plish by that certain construction and arrange 
ment of parts, and by that series of method steps, 
of which I shall now disclose exemplary embodi 
ments. 
Reference is made to the drawings forming a 

part hereof, and in which: 
Figure 1 is a fragmentary plan view of a belt 

according to my invention with parts broken 
aWay; 

Figure 2 is a longitudinal cross-sectional view 
of the same with the plies Separated in part to 
show the construction; 

Figure 3 is a side elevational view of a machine 
suitable for the application of the abrasive 
Coating; 

Figure 4 is a plan view of the same taken on 
the line 4-4 of Figure 3; 

Figure 5 is a fragmentary cross-sectional view 
on a greatly enlarged scale of a finished belt, 

is an object of my invention to provide a belt 55 and 
which will be of greatly increased strength, and Figure 6 is a more or less diagrammatic view 
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of another way in which belts may be assembled. 
The belt according to my invention is of two 

or more plies. The plies themselves are of textile 
material preferably of a material chosen from 
the group consisting of cotton rayon, nylon and 
ramie. This textile material will have a Weight 
per square yard between three ounces and thirty 
eight ounces, or even more. The particular 
Weight of material is selected to meet the par 
ticular conditions as to light or heavy duty to 
Which the belt is to be subjected. 
That ply which is to be the outside in the fin 

ished belt is coated on its underside with an 
elastomer. This elastomer may be that known as 
Neoprene, which is made by polymerizing chloro 
butadiene under pressure. All the remaining 
plies are impregnated with an elastomer such 
as Neoprene by being immersed in the elastomer 
and having the excess material knifed off. The 
weight of the drying solids based on the Weight 
of the textile material will be in the range from 
about 40% to about 95%, but preferably in the 
vicinity of 70%. After impregnation and coat 
ing the plies are dried to drive off the Solvent 
in the impregnating material by being drawn 
through a heated chamber at a temperature Cf 
about 200 F. It Will be observed from the fore 
going that all the plies but cne are impregnated 
with the elastomer, while the one ply is coated 
on One side only with the elastomer. The un 
coated side of said one ply will be the side to 
which the abrasive grains are applied in the fin 
ished belt. 
The various plies are then rassed over a steam 

heated table. or the like, to soften the ela?tomer 
with which they are coated or impregnated. The 
plies are plied together and adhesively bonded 
to each cther with a latex adhesive in s'ich man 
ner that the untrea'ed sides of said one plv is 
On the outside. The laminated plies are then 
calendered to stretch and finish the belt. The 
calendered belt is then vulcanized in a rlaten 
prers or the like at a prssure of about 2,000 
pounds per Squire inch and at a temperature of 
about 3259 F. 
A belt assembled as described above will have 

its plies thoroughly and tightly bonded to each 
other, and I have determined that the adhesive 
strength between plies will be between 40 and 55 
pounds per Square inch par ply after the belt 
has been permitted to cool, 
It will be understood that up to this point the 

plies have been treated in considerable width. 
At this stage of the process the belt erges are 
cut Square to the desired width of the finished 
belt, and the cut edges have then applied to them 
an elastomer to protect them and to seal them. 
This elastomer may again be Neoprene and may, 
if i be pigmented. 

e belt treated as above described is then cut 
to the desired length. The ends of t E. ae 
cut so that the ends of the plies are Stepped and 
so that the ends of the plies are on a biasatan 
angle to the belt edge. In this way, when the 
belt is finally assembled into endless form, the 
is ends of the individual plies are in abutting relation with the butt joints of the respective 

pies in stepped relation lengthwise of the belt. 
This Construction may be understood with refer 
ence to Figures 1 and 2 in which the respective 
plies are indicated at 8, f f and 12. The solid line 
at 3 indicates the butt joint between the two 
ends of the ply 0. The butt joint between the 
plies is indicated by the broken line at 4, and 
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4. 
indicated by the broken line 5. As seen in Fig 
ure 2, the ply 5 and the ply 4 have been in 
pregnated with the elastomer, while the ply 0 
has only been coated on its under side with the 
elastomer. Each of the inner Surfaces of the 
plies has been coated with the latex adhesive as 
indicated at 16, and the upper surface of the 
ply 0 is untreated. 
The joint as described above is then again vul 

canized in a lap press having steam heated 
platens at a temperature of about 325 F. In 
this way a smooth even joint of constant thick 
ness is insured. 
I have indicated more or less diagrammatically 

in Figure 6, another way in which the plies may 
be assembled. As there shown, one ply con 
prising a long strip of relatively narrow material 
is wound spirally upon a mandrel, as indicated by 
the broken lines 7. The outer ply of Similar ma 
terial is wound over the plies 7 in the opposite 
direction, as indicated by the solid lines fa. The 
plies themselves will have been treated as de 
scribed above. When a belt has been assembled 
according to Figure 6 it may be removed from 
the mandrel and used in its then form. If de 
sired, of course, a belt of considerable width may 
be manufactured according to the diagram of 
Figure 6, and the belt may then be slit into de 
sired widths. 
The belt is now ready for the application of 

the abrasive grains. The abrasive material used 
may be aluminum oxide grains, silicon carbide 
grains, garnet, emery, or any other suitable 
abrasive grains. The machine shown in Figures 
3 and 4 is somewhat diagrammatic, but it con 
prises, for example, two fixed rolls 9 and 20 over 
which the belt passes, one of which rolls may be 
driven, as indicated by the belt and pulley 2, 
seen in Figure 4. A third roll 22 is preferably 
provided on a pivoted arm 23 so that the tension. 
on the belt may be adjusted, and also to facilitate 
placing the belt on the machine and removing it 
from the machine. The various pulleys are Stuit 
ahly mounted on a frame indicated generally at 
24, and between the pulleys 9 and 20 a supporting 
plate 25 is provided. 
The adhesive is applied to the belt by means 

of a hopper 26 having a spout 27. The Scout 
2 of course extends entirely across the width of 
the belt to be treated, and conventional means 
for controlling the flow of adhesive from the hop 
per may be provided. The thickness of the ad 
hesive coating, and its thorough distribution (par 
ticularly where a previously used belt having re 
sidual grains on its surface is to be recoated, 
and where it is important that the adhesive en 
ters into the interstices between grains) are in 
sured by the calender roll 2a, and the excess 
adhesive is scraped off by a doctor blade 27b. 
The calender roll 27 a should be quite Soft to 
accomplish the purpose, and therefore an elas 
tomer such as Neoprene of 25 Durometer hard 
ness is about the hardest that can be used. It 
is much preferred to use an elastomer Such as 
Neoprene of about 15 Durometer hardness. 
Means (not shown) are provided for imparting 
to the calender roll 27a; a reciprocating movement 
transversely of the belt, as well as an oscillating 
movement in a plane parallel to the belt. The 
adhesive is preferably of the sodium silicate type, 
but it may be magnesium oxychloride, or other 
suitable adhesive. While the adhesive is being 
applied I prefer to drive the belt, which in Fig 
ures 3 and 4 is indicated at 28, at about 20 feet 

the butt joint between the ends of the liais 75 minute in the direction shown by the arrows. 
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As soon as the entire belt has been coated I prefer 
to step the speed of the belt up to about 32 feet 
per minute for the application of the abrasive 
grains. The abrasive grains are applied by means 
of a nozzle indicated generally at 29, the abrasive 
grains being supplied from a suitable hopper 
through the tubes 30. Air is supplied through 
a tube 3 at a pressure of about 13 pounds per 
square inch above atmospheric pressure. 

I have found that the best results are obtained 
if the nozzle is directed radially at a point where 
the belt is traveling around one of the rolls, and 
preferably bisects the angle between the surfaces 
of the belt approaching and leaving the roll. I 
also find that it is preferable and that the best 
results are obtained when the end of the nozzle 
is about 14 inches from the strip surface. I pre 
fer to apply as much grain as the adhesive will 
hold, and therefore I prefer to let the belt make 
three complete revolutions. When the blast for 
the adhesive is shut off I apply to the surface of 
the belt a star roller indicated at 32 which is 
mounted on a pivoted arm 33. This star roller 
serves to pop off the excess abrasive grain. 
The belt with its coating is then removed from 

the machine and is permitted to dry. In order 
to prevent the belt from drying in relatively large 
areas which would tend to make the belt stiff, I 
prefer to conduct the drying operation by hang 
ing the belt over a slowly rotating roller, so that 
during the drying period the belt is simply loosely 
rolled along so that the adhesive bond between 
the coating of abrasive grains and the belt is 
broken up into a very large number of Small 
bonds. Thus, the finished belt retains substan 
tially its original flexibility and abrasive grains 
will not pop off when it is flexed. 

I have found that With a belt made according 
to the procedures outlined herein the life of the 
belt is greatly increased, and over a period of 
time 30% less close down time for changing belts 
has been found. Since the inner surface of the 
belt which rides On the rollers in the grinding 
machine is impregnated with the elastomer, bet 
ter driving friction is obtained, so that constant 
operating Speed of the belt and higher produc 
tion result. I have found that a reduction in 
the down time, and reduction of belt breakage 
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whereby changing of belts in mid-coil is elim 
inated, results in a consistent finish from end 
to end of the coil. This makes the coil more 
saleable, as Well as reducing the cost thereof. In 
actual production runs I have noted cost reduc 
tions as high as $1200 per ton when using belts 
according to the present invention, when com 
pared with the use of conventional paper belts, 
and an average cost reduction of $3.80 per ton 
has been achieved. 
It will be clear that various modifications may 

be made without departing from the spirit of my 
invention, and therefore I do not intend to limit 
myself to all of the precise details mentioned 
herein. What I do claim to have invented is set 
forth in the claims which follow: 

1. The method of making a plied endless abra- a: 
sive belt, which includes the steps of preparing 
one ply of coating one side thereof with an 
elastomer, preparing at least one additional ply 
by impregnating the same with an elastomer, 
driving off the solvent in said elastomer by heat 
ing said plies to a temperature of about 200 
F., softening said elastomer by heating said plies, 
and adhesively securing said plies together by 
a latex adhesive with the untreated side of said 
one ply on the outside, calendering said plies 
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6 
and vulcanizing them under a pressure of about 
2000 pounds per square inch at a temperature 
of about 325 F., cutting said plies to the de 
sired belt width, applying an elastomer to the 
plied edges of said belt, joining the free ends 
of said belt with the respective ply ends in bias 
butting relation and with the butt joints in the 
respective plies in stepped relation lengthwise 
of said belt with the untreated side of Said one 
ply on the outside, and vulcanizing said joint 
at a temperature of about 325 F., causing Said 
belt to pass over rollers, coating Said belt with 
an adhesive on its untreated side, and blowing 
abrasive grains onto said adhesive by means of 
a nozzle, with a pressure of about 13 pounds 
per square inch, the blast of said nozzle being 
directed substantially radially of one of said roll 
ers, and with said nozzle being at a distance 
of about 14 inches from the belt surface. 

2. The method of making plied endless abra 
sive belt, which includes the steps of preparing 
one ply by coating one side thereof with an 
elastomer, preparing at least one additional ply 
by impregnating the same with an elastomer, 
driving off the solvent in said elastomer by heat 
ing said plies to a temperature of about 200 F., 
softening said elastomer by heating Said plies, 
and adhesively securing said plies together by 
a latex adhesive with the untreated side of Said 
one ply on the outside, calendering Said plies 
and vulcanizing them under a pressure of about 
2000 pounds per square inch at a temperature of 
about 3.25° F., cutting said plies to the desired belt 
width, applying an elastomer to the plied edges 
of said belt, joining the free ends of said belt 
with the respective ply ends in bias butting rela 
tion and With the butt joints in the respective 
plies in stepped relation lengthwise of said belt, 
with the untreated side of said one ply on the 
outside, and vulcanizing said joint at a ten 
perature of about 325 F., causing said belt to 
pass over rollers, coating said belt with an ad 
hesive on its untreated side, blowing abrasive 
grains onto said adhesive by means of a nozzle, 
with... a pressure of about 13 pounds per square 
inch, the blast of said nozzle being directed Sub 
stantially radially of one of said rollers, and with 
said nozzle being at a distance of about 14 inches 
from the belt, Surface, and drying said belt by 
causing it to hang freely over a slowly rotating 
roll, whereby to break up the adhesive bond 
between said coating of abrasive grains and Said 
belt into Snia increments. 

3. The method of making an endless abrasive 
belt, which includes the steps of causing said 
belt to pass over rollers, coating said belt with 
an adhesive on one side, and blowing abrasive 
grains onto said adhesive by means of a noz 
zle, said nozzle being directed substantially ra 
dially of one of said rollers. 

4. The method of making an endless abrasive 
belt, which includes the steps of causing said belt 
to pass over rollers, coating said belt with an 
adhesive. on one side, and blowing abrasive grains 
onto. Said adhesive by means of a nozzle, said 
nozzle being directed Substantially radially of 
one of said rollers and drying said belt by caus 
ing it to hang freely over a slowly rotating roll, 
whereby to break up the adhesive bond be 
tween said coating of abrasive grains and said 
belt into Small increments. 

5. The method of making an endless abrasive 
belt, which includes the steps of causing said belt 
to pass over rollers, coating said belt with an 
adhesive On One side, and blowing abrasive grains 
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onto Said adhesive by means of a nozzle, with a 
pressure of about thirteen pounds per square 
inch, the blast of said nozzle being directed 
Substantially radially of one of said rollers, and 
With Said nozzle being at a distance of about 
fourteen inches from the belt Surface. 

6. The method of making an endless abrasive 
belt, which includes the steps of causing said belt 
to pass over rollers, coating Said belt With an 
adhesive on one side, and blowing abrasive grains 
onto Said adhesive by means of a nozzle, with 
a pressure of about thirteen pounds per Square 
inch, the blast of said nozzle being directed sub 
stantially radially of one of said rollers, and 
With Said nozzle being at a distance of about 
fourteen inches from the belt Surface and dry 
ing said belt by causing it to hang freely over 
a slowly rotating roll, whereby to break up the 
adhesive bond between said coating of abrasive 
grains and said belt into Small increments. 

7. The method of making a plied endless abra 
sive belt, which includes the steps of impreg 
nating a long, relatively narrow strip of textile 
material with an elastomer and Winding it heli 
cally upon a mandrel to constitute a ply, coat 
ing Said ply with a latex adhesive, adding at 
least one additional ply by coating another long, 
relatively narrow strip of textile material on 
one side With an elastomer and winding it heli 
cally upon said coated ply in the opposite di 
l'ection and with the untreated side of said 
other strip outwardly, to constitute an additional 
ply, removing said plied belts from said mandrel, 
calendering said plies, and vulcanizing them. 

8. The method of making a plied endless 
abrasive belt, which includes the steps of in 
pregnating a long, relatively narrow strip of tex 
tile material With an elastoner and winding it 

- helically upon a mandrel to constitute a ply, coat 
ing said ply with a latex adhesive, adding at least 
one additional ply by coating another long, rel 
atively narrow strip of textile material on one 
side with an elastomer and winding it helically 
upon said coated ply in the opposite direction 
and with the untreated Side of said other strip 
optwardly, to constitute an additional ply, remov 
ing said plied belts from said mandrel, calender 
ing said plies, and vulcanizing them and slitting 
said plied belts into desired finished belt width. 

9. The method of making a plied endless 
abrasive belt, which includes the steps of prepar 
ing a belt by coating one ply on one side with an 
elastomer, impregnating at least one additional 
ply with an elastomer, adhesively securing said 
plies together by a latex adhesive with the un 
treated side of the first mentioned ply on the out 
side, causing said belt to pass over the rollers, 
coating said untreated side with an adhesive, and 
blowing abrasive grains onto said adhesive by 
means of a nozzle, said nozzle being directed Sub 
stantially radially of one of Said rollers. 

10. The method of making a plied endless 
abrasive belt, which includes the Steps of pre 
paring a belt by coating one ply on one side with 
an elastomer, impregnating at least one addi 
tional ply with an elastomer, adhesively securing 
said plies together by a latex adhesive with the 
untreated side of the first mentioned ply on the 
outside, causing said belt to pass over the rollers, 
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8 
coating said untreated Side with an adhesive, and 
blowing abrasive grains onto said adhesive by 
means of a nozzle, said nozzle being directed sub 
stantially radially of One of said rollers, and dry 
ing said belt by causing it to hang freely over a 
slowly rotating roll, whereby to break up the ad 
hesive bond between Said coating of abrasive 
grains and said belt into Small increments. 

11. The method of making a plied endless 
abrasive belt, which includes the steps of pre 
paring a belt by coating One ply on One Side With 
an elastomer, impregnating at least one addi 
tional ply with an elastomer, adhesively securing 
said plies together by a latex adhesive with the 
untreated side of the first mentioned ply on the 
outside, causing said belt to pass over rollers, 
coating Said untreated side with an adhesive and 
blowing abrasive grains onto said adhesive by 
means of a nozzle, with a pressure of about 
thirteen pounds per Square inch, the blast of Said 
nozzle being directed substantially radially of one 
of Said rollers, and with said nozzle being at a 
distance of about fourteen inches from the belt 
Surface, and drying said belt by causing it to 
hang freely over a slowly rotating roll, whereby 
to break up the adhesive bond between said coat 
ing of abrasive grains and said belt into small 
increments. 

12. The method of making a plied endless 
abrasive belt, which includes the steps of pre 
paring a belt by coating one ply on one side with 
an elastomer, impregnating at least one addi 
tional ply with an elastomer, adhesive securing 
said plies together by a latex adhesive with the 
untreated side of the first mentioned ply on the 
Outside, causing Said belt to pass over rollers, 
coating said untreated side with an adhesive, and 
blowing abrasive grains onto said adhesive by 
means of a nozzle, with a pressure of about 
thirteen pounds per square inch, the blast of said 
nozzle being directed substantially radially of one 
of said rollers, and with said nozzle being at a 
distance of about fourteen inches from the belt 
Surface. DON S. GROWE. 
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