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1 
This invention relates to apparatus for testing 

resistance of textile fabric to abrasion, ?exing 
and creasing. The invention has been found to 
be especially adapted for testing the wearability 
of .asbestos textiles and other fabrics of the 
heavier grades. . 
The relative wearability of a textile re?ects the 

extent to which such cloths may resist loss in 
strength and structure as a result of: (1) abra 
sion induced by foreign materials‘ constantly or 
intermittently acting upon the surface of the 
cloth, (2) the wear resulting from two faces of 
the same or similar cloths rubbing against each 
other, and (3) a ?exing action wherein the cloth 
may be periodically subjected to a creasing or 
folding action. . > 

In asbestos safety clothing, draperies, and simi 
lar applications, all or the above factors are in 
?uential and frequently the most signi?cant in 
the ultimate destruction of such textiles. 
This invention provides for the application of 

the destructive actions of v‘abrasion, ?exing and 
creasingsimultaneously and ‘thereby provides a 
means of testing which simulates the service con 
ditions encountered by fabric when used in cloth 
ing, draperies; etc. I 
Further objects, features and advantages of 

‘the invention will more fully appear from the fol 
lowing description, taken in connection with the 
accompanying drawings, in which: , 

Fig. 1 is an end elevation of the machine as 
viewed from the drive end; 

v Fig. 2 is a cross-sectional view taken along the 
line 2—2 of Fig. 1; 

Fig. 3 is a fragmentary view on an enlarged 
scale showing further‘ details of the means for 
holding the specimens being tested and of the 
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means for securing the abrasive layer to the ‘ 
abrasive roll. 

Fig. 4 is a perspective view showing further de 
tails of a typical clamping bar for securing the 
specimen to the carrying roll or cylinder. 

Fig. 5 is a cross-sectional view taken at 5—5 of 
Fig. 1 showing further details of the journal 
mounting for the abrasive cylinder; and . 

Figs. 6, 7, 8 and 9 are schematic views showing 
successive positions of the test specimens during 
the operation of the machine. 

In general the machine comprises (Fig. 1) two 
rolls such as the cylinders, designated in general 
as I and 2, rotatably journaled in end frames, 
designated in general as 3 and 4, in such manner 
that‘ ‘the surfaces of rotation of the rolls are 
parallel. The cylinder I serves to hold speci 
mens or strips of material to be tested, designated‘ 
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2 
in generalas S, and the cylinder 2 serves to hold 
and carry suitable abrasive material for abrading 
the material to be tested. » The abrasive material 
is most conveniently provided in the form of 
sheets which are suitably secured around the pe 
riphery of cylinder 2 and in the present embodi 
ment I have successfully used for this purpose 
No. 1 grade Carborundum cloth. In certain cases 
it may be desired to use as an abradenta strip of 
fabric of the same character as that being tested. 
Preferably the cylinder I is substantially larger 
that the cylinder 2 and in the embodiment of the 
invention which has been successfully operated 
and is herein disclosed the cylinder I is 6" in 
diameter and cylinder 2 is 2" in diameter. 
The cylinders I and 2 are suitably driven in the 

same direction of rotation so that their surfaces 
move in opposite directions. The specimens are 
secured to cylinder I in such manner that when 
the cylinder is rotated the specimens assume an 
open loop formation.‘ The cylinders I and 2 are 
so disposed that the peripheral surface of the cyl 
inder I and the peripheral abrasive surface on 
the cylinder 2 are spaced apart a minimum pre 
determined distance in accordance with the ma 
terial to be tested, and for this purpose provision 
is made to adjust such spacing. I have found for 
relatively thick asbestos fabric and the like ma 
terial this distance should be three times the 
thickness of the material to be tested. In the 
preferred method of operation the loops of ma 
terial to be tested are of such length that they 
extend outwardly from cylinder I a distance sub 
stantially greater than the diameter of cylinder 
2 so that the forward face of the loop specimens 
Will be brought into engagement with the abra 
sive surface and due to the opposite direction of 
travel of said surface the loops will become par 
tially wrapped about cylinder 2 andthereafter 
the loop will be progressively flattened and will 
be pulled through the limited ‘space between rolls 
I and 2 to thereby positively crease the material. 
Further details of the machine will now be'de 

scribed with particular reference to Figs. 1 and 2. 
The end frames 3 and 4 are rigidly secured and 
extend upwardly from the base plate Iii and are 
held in parallel spaced apart relation by means 
of cross plates II and I2. The roll or abrasive 
cylinder 2 in the present embodiment comprises 
a shaft or axle member I3 whose outer ends are 
rotatably journaled in suitable bearings carried. 
bythe respective. bearing blocks It and i5 which 
are slidably mounted in the end plates 3 and» 4. 
These blocks are constructed in a similar manner 
and therefore it will only be necessary‘to de 
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scribe the mounting of the block I4. The block 
I4 has a sliding ?t within an opening provided 
in the end frame 3 and carries pressed therein the 
outer race of an anti-fraction bearing IS, the in 
ner race of which receives the shaft end. The 
block I4 is yieldably held in a direction axially 
of the bearing by plates Il-Is disposed on op 
posite faces of the end frame 3‘ and held in posi 
tion by means of screws, such as I9, and cooper 
ating nuts, such as 28, a resilient member, such 
as spring 2|, being interposed between the head 
of the screw and adjacent plate so as to permit 
a slight movement of the bearing block Hi out of 
the plane of the end frame 3 for purposes to be 
hereinafter described. The shaft I3 carries a 
plurality of cylinder sections, such as the three 
sections 22 and the section 22b, which are pres 
ently made of steel and are clamped together by 
means of nuts 23 and 24 threadingly engaging 
the shaft l3. The cylinder sections jointly form 
the length of the cylinder. Each of the cylinder 
sections except one of the end sections, desig 
nated 22b, is provided with a radially extending 
recess or groove 25 (Fig. 3) for receiving the in 
wardly turned opposite ends of a strip of abrasive 
material A and a locking key 25 which serves to 
wedge the ends of the abrasive strip in the re 
cess and hold the said strip tightly in position 
around the periphery of the roller section. The 
recesses 25 of the respective roller sections 22 are 
preferably staggered so as to avoid having the 
slight gap of the abrasive at this point continu 
ous from one end of the roll to the other. This 
provision also permits securing to the respective 
cylinders strips having different abrasive char 
acteristics when this is deemed desirable. The 
cylinder section designated 2% is provided with 
an ungrooved surface so that its periphery is con 
tinuous and this section thereby presents a 
smooth metallic surface for purposes of compara 
tive testing. This section may be slightly larger 
than the other sections so that its uncovered di 
ameter may be approximately the same as the 
cover or diameter of the remaining sections. 
The journal blocks I4 and I5 are provided with 

inwardly extending lugs It’. and I5’ in vertical 
alignment with ?xed lugs 3' and ii’ carried by the 
respective end frames 3 and 4 and helical com 
pression springs 21 and 28 interposed between 
the respectively cooperating pairs of lugs. These 
springs are sufficiently stiff so that the cylinder 
2 will exert the desired pressure against the 
specimens being tested during normal operation 
but will yield upon abnormal pressure, such, for 
example, as if a test specimen should break and 
be deformed into a thickness greater than the 
space provided between the rolls. The slightly 
yieldable mounting of the journal blocks Ill and 
I5 will permit one end of the shaft is to be de 
pressed more than the other when required. 

Test specimen roll 

The roll I preferably comprises a cylindrical 
shell 30 (Fig. 2), which in the present embodi 
ment is made from well seasoned hard wood but 
which may be made from suitable plastic mate 
rial, carrying rigidly secured at its opposite ex 
tremities ends SI and 32 having rigidly formed 
therewith stub axles 33-34 rotatably mounted 
in suitable bearings 35-36 carried by journal 
blocks 31-38 mounted in the end frames 3 and 
4 in such manner as to permit vertical movement 
butprevent horizontal movement axially of the 
cylinder I or horizontal movement in a transverse 
direction thereto. The journal blocks 3'! and 38 
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4 
are held in the desired vertical position by means 
of screws 39 and 40 threadingly engaged in por 
tions of the end frames 3 and 4 and provided with 
suitable means, such as the ?nger wheels 4i—dl2, 
by which theymay be adjusted so as to support 
the journal blocks in the desired adjusted posi 
tion. The journal blocks are locked downwardly 
against the supporting screws 39 and 40 by suit 
able means, such as the set screws 43 and 412. By 
this means the axis of the cylinder I may be set 
in the predetermined ?xed position to provide 
the desired space between the cylinders l and 2 
and to maintain the cylinders in parallel rela 
tionship. ‘ 

The stub shaft 33 (Fig. 1) extends outwardly 
beyond the frame 3 and carries secured thereto 
a pulley 50 drivingly engaged by a belt 5! which 
is driven by a pulley 52 secured to the output 
shaft of a gear box 53 which is drivingly con 
nected to an electric motor 54, which in the pres 
ent embodiment serves as the motive means for 
driving the machine. The opposite stub shaft 
34 (Fig. 2) extends outwardly beyond the frame 
4 and carries secured thereto a sprocket wheel 
35 in driving engagement with a chain '56 which 
in turn is in driving engagement with a sprocket 
wheel 51 secured to the corresponding outwardly 
extending end 58 of the axle I3 of cylinder 2. 
The chain 56 is somewhat longer than required 
to encompass the sprockets 55 and 51 and passes 
around an idler roller 59 which is journaled on 
an arm 60 whose lower end is pivotally supported 
in a shaft end 58 and whose outer end carries 
a weight 6i. This arrangement keeps the chain 
tight while at the same time permitting such 
movement of the roller I upwardly and down 
wardly as required to obtain the predetermined 
position of the axis of rotation. It will be seen 
from this that the rollers l and 2 are rotated 
in the same direction and therefore their pe 
ripheral surfaces move in opposite directions. 

Fastening means for test specimens 

The cylindrical shell 30 of the roll I is provided 
with parallel axially extending grooves of such 
depth radially inwardly as to accommodate means 
for clamping the ends of test specimens below the 
surface of the cylinder. The device is adapted 
to support three specimens spaced equidistant 
around the periphery of the cylinder I and for 
this purpose three pairs of grooves are utilized. 
The pair of grooves illustrated in Fig. 3 being 
designated 62-63 and the grooves of each pair 
are spaced apart so as to hold the ends of the 
test specimen in circumferentially spaced apart 
relationship. As a means of securing the ends 
of the test specimens in these grooves clamp 
bars (Fig. 4), such as 64, are employed. These 
clamp bars are preferably cylindrical and are 
provided with a slot 65 extending therethrough. 
In the present embodiment these slots are about 
2" long to accommodate specimen strips of this 
width and the over-all length of the bar is ap 
proximately 3”. These bars are provided with 
holes extending therethrough spaced outwardly 
beyond the ends of the slots 65 for receiving 
screws, such as 66, whose heads are recessed be 
low the surface of the bar. The ends of the strip 
of material to be tested are inserted in the slots 
65 in the direction shown in Fig. 3 and there 
after the bars are secured in position by means 
of the screws 66 which serve to securely clamp 
the ends of the strip of material in position on 
the test specimen roll I. It will be seen with 
reference to Fig. 3 that the roll bars permit the 
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specimen loop to be ‘folded oven-without damage 
to the material being tested: . ' r ‘ 

g In the present embodiment the machinev is 
adapted. to- accommodate four series of test speci 
mens each comprising three (i. ea twelve in all) 
and. therefore each of the grooves is of suf?cient 
length to- accommodate fourv of ‘the clamp bars 
64 in axial alignment. . ' 

Operation 
With the machine constructed ‘and arranged 

as above described the cylinders will beadiusted 
so that the‘ space between the circumference of 
the cylinder l and the abrasive circumference 
of the cylinder 2 will be substantiallyequal to 
three times the thickness of the strips‘ of mate 
rial S. I have found that this is a satisfactory 
distance to accommodate the double thickness‘ 
of the collapsed loops of material and the crease 
at the outer edge of the collapsed loops and serves 
to give the degree of abrasion, ?exing and. creas 
ing desired. With the specimen loops secured in 
the position above described the operation is as 
follows, referring more particularly to Figs. 6-9, 
inclusive. In the position shown in Fig. 6 the 
specimens SI, S2 and S3 due to the manner in 
which they are mounted and the rotation of- the 
carrying cylinder ! assume open loop formations 
as indicated. In the position shown in Fig. '7, 
some 30° later in the cycle of operation, speci 
mens S2 and S3 are still in fully ?exed positions, 
due to centrifugal force, while specimen SI is 
making positive contact with the abrasive me 
dium on cylinder 2 and is being wrapped around 
the abrasive surface on cylinder 2. Little or no 
abrasion is effected at this point but as the cy 
cle advances specimen SI is tightly wrapped 
around the abrasive cylinder, as shown in Fig. 8, 
and is being abraded through the action of the 
abrading surface moving in the opposite direc 
tion to the path of travel of the specimen. As 
specimen I further advances to the position 
shown in Fig. 9 it is subjected to the ?nal abra 
sive action and creasing prior to emergence with 
subsequent ?exing and opening, as shown by the 
specimen S2 in Fig. 2, and thereafter the fore 
going steps are repeated during each revolution 
of the cylinder. It will thus be seen that the ma 
terial being tested ?rst slaps against the abrad 
ing surface, is then dragged over this surface 
and creased and upon emerging from between 
the rolls ?exes out into an open loop prepara 
tory to a repetition of the same treatment. This 
continues for the duration of the test. I have 
obtained entirely satisfactory results, for ex 
ample, by the use of a machine in which the cyl 
inder I rotates at 100 R. P. M. and the cylinder 
2 at 50 R. P. M. This means that the above de 
scribed cycle takes place at the rate of 100 C. 
P. M. for the duration of the test. As above in 
dicated, the present embodiment accommodates 
twelve specimens, nine of which will come in 
contact with an abrasive covering on the cor 
responding‘three cylinder sections and the re 
maining three specimens which come in contact 
with the smooth section 221) of the roll are re 
served and represent the unabraded specimens 
which are utilized in the ?nal evaluation. 
According to the preferred procedure, three 

of the specimens working against the abrasive 
material and preferably comprised in one of the 
vcircumferential zones are run for one-half hour 
and then removed for measurement. Three addi 
tional specimens in another one of the circum 
ferential zones are run for a total of one hour 
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and thenxremovedland the. three remaining test 
specimens subjected 'tol'abrasion are run to the 
point of destruction or until-a total lapsed time 
of’ 180. mi-mxtes has beenxconsumed. The three 
specimens which‘arcmounted to work over the 
smoothsurface. of the: cylinder. wherein-no or 
little abrasion-is evidenced; are run for the full 
180 minutes and serve to indicate the ?exural 
strength of the; specimens in this group. , 
Having thus described my invention with par 

ticularitywith reference-to the. preferred ap-i 
parainis',andv having referred to some of thepos 
sible modi?cations thereof, it will‘be- obviousto 
those skilled in the art, after understanding my 
invention, that other changes and modi?cations 
maybe made without departing from the. spirit 
and scope of my invention, and I aim in the ap 
pended claims to cover such changes and'modi 
?cations as are within the scope of the invention. 
What I claim is: . . > 

1. In a machine of the character described, the 
combination of ‘a ?rst ‘rotatably mounted roll 
provided with a plurality of pairs of axially ex 
tending substantially parallel grooves, the grooves 
of each pair being spaced apart and the 
pairs being spaced apart circumferentially, means 
for securing within said grooves below the cir 
cumference of said roll respectively opposite ends 
of strips of material to be tested with the ends of 
each of said strips disposed in respective pairs 
of said grooves, whereby said strips may assume 
an open loop formation upon rotation of said 
?rst roll, a second rotatably mounted roll pro 
viding a surface of rotation ‘substantially paral 
lel to and in closely spaced relation to the sur- ‘ 
face of rotation of said ?rst roll for carrying an 
abrasive surface against which said material is 
pressed, and means for rotating said rolls in the 
same direction. , 

2. In a machine of the character described, the 
combination of a ?rst rotatably mounted roll 
provided with a plurality of pairs of axially ex 
tending substantially parallel grooves, the 
grooves of each pair being spaced apart and the 
pairs being spaced apart circumferentially, 
means for securing within said grooves below 
the circumference of said roll respectively op 
posite ends of strips of material to be tested with 
the ends of each of said strips disposed in respec 
tive pairs of said grooves, whereby said strips 
may assume an open loop formation upon rota 
tion of said ?rst roll, a second rotatably mounted 
roll providing a surface of rotation substantially 
parallel to the surface of rotation of said ?rst roll 
for carrying an abrasive surface against which 
said materialis pressed, and means for rotating 
said rolls in the same direction, said rolls being 
adjustably mounted to thereby provide for a pre 
determined spacing in accordance with the ma 
terial being operated upon. 

3. In a machine of the character described, the 
combination of a ?rst rotatably mounted roll 
provided with a plurality of pairs of axially ex 
tending substantially parallel grooves, the 
grooves of each pair being spaced apart and the 
pairs being spaced apart circumferentially, 
means for securing within said grooves below the 
circumference of said roll. respectively opposite 
ends of strips of material to be tested with the 
ends of each of said strips disposed in respective 
pairs of said grooves, whereby said strips may 
assume an open loop formation upon rotation of 
said ?rst roll, said strip securing means includ 
ing a plurality of clamping means disposed in 
longitudinal alignment in each groove for se 
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curing a like plurality of corresponding ends of 
specimens in each groove, whereby said roll may 
accommodate a number of specimens equal to 
the product of the number of said‘ pairs of grooves 
and the number of said clamping means, 
a second rotatably mounted roll providing a 
surface of rotation substantially'parallel to the 
surface of rotation of said ?rst roll for carrying 
an abrasive surface against which said material 
is pressed, and means for rotating said rolls in 
the same direction, said rolls being adjustably 
mounted to thereby provide for a predetermined 
spacing in accordance with’the material being op 
erated upon.‘ 

4. In a machine of the character described, 
the combination of a ?rst rotatably mounted 
roll provided with a plurality of pairs of axially 
extending substantially parallel grooves, the 
grooves of each pair being spaced apart and the 
pairs being spaced apart circumferentially, clamp 
bars of a diameter less than the depth of said 
grooves for securing within said grooves below 
the circumference of said roll respectively op 
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8 
posite ends of strips of material to be tested with 
the ends of each of said strips disposed in respec 
tive pairs of said grooves, whereby said strips 
may assume an open loop formation upon rota 
tion of said ?rst roll, a second rotatably mount 
ed roll provided with an abrasive surface of rota 
tion substantially parallel to the surface of rota 
tion of said ?rst roll and in such predetermined 
spaced relation thereto that said material is 
pressed against said abrasive surface by said ?rst 
roll, and means for rotating said rolls in the sam 
direction. ‘ 

MYRIL C. SHAW. 
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