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(54) A testing apparatus and a method for the determination of staple fiber length, shrinkage and
crimp properties

(57) The present invention relates to a testing appa-
ratus for the, in particular essentially simultaneous, de-
termination of the shrinkage, the length, and/or crimp
properties such as crimp number, crimp removal and
crimp stability of individual staple fibers which compris-
es a transparent or translucent upper fixing board or at

least transparent or translucent clip adapted to be
placed on a lower, opposite edge of said staple fiber.
The invention also relates to a method for the determi-
nation of the shrinkage, the length and/or crimp proper-
ties such as crimp number, crimp removal and crimp sta-
bility of individual staple fibers, in particular by making
use of a testing apparatus according to the invention.
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Description

[0001] The present invention relates to a testing ap-
paratus for the determination of the shrinkage, the
length and/or crimp properties such as crimp number,
crimp removal and crimp stability of individual staple fib-
ers comprising an upper fixing board adapted to hold at
least an upper edge of at least one staple fiber, and at
least one clip adapted to be, in particular reversibly,
placed on a lower opposite edge of the staple fiber.
[0002] A prominent feature of a staple fiber is its
shrinkage behaviour. For quite a while there exist stand-
ard procedures as ASTM Standard D5104-96, a stand-
ard test method for shrinkage of textile fibers (single-
fiber test), in order to be able to provide comparative
data on fiber shrinkage. According to the protocol of
D5104-96 a test specimen is clamped to an upper board
with its upper edge while to the lower edge of the fiber
a clip is attached. Usually clips of known mass made of
magnetic alloy which are suitable for extending the test
fibers by applying a light load are employed. In general,
copper clips have proven to be worthwhile.
[0003] Also, another method for the determination of
shrinkage of staple fibers is outlined in an information
disclosure of Zweigle Textilprufmaschinen GmbH & Co.
KG. According to Zweigle a fiber is shrunk in hot air of
defined temperature whereby the shrinkage is meas-
ured with a fiber shrinkage tester comprising grip
weights, a drying oven, forceps and a velvet pad of con-
trasting colour. The grip weight being attached to the
fiber is inserted with one leg in a holder underneath the
clamp of the fiber shrinkage device. In this manner it is
ensured that during exposure to hot air the fiber is not
subjected to any stretching forces.
[0004] Irrespective of which known protocol is applied
the test results are always not very precise and error-
prone, usually yielding unacceptable standard devia-
tions.
[0005] In order to obtain comparative data sets on the
shrinkage behaviour of individual staple fibers,
D5104-96 even recommends the purchaser and the
supplier of staple fibers to conduct separate measure-
ments until the standard deviation for all specimen test-
ed differ no more than the agreed to value. Especially,
if there is a statistical bias between the data of the pur-
chaser and the that of the supplier it is recommended to
seek competent statistical assistance.
[0006] As a matter of fact, present testing methods for
the shrinkage of textile fibers are very time consuming,
require analytical experts to be involved and are there-
fore rather inefficient from an economical point of view.
This lack of reliability is especially of disadvantage if the
purchaser of staple fibers detects a shipment of said sta-
ple fibers not to be in agreement with the desired spec-
ification. At present, it is also rather time consuming to
measure or determine a comprehensive set of staple fib-
er properties such as length, shrinkage, crimp number,
crimp stability and crimp removal.

[0007] It is therefore an object of the present invention
to provide a testing apparatus for the determination of
the shrinkage of single staple fibers which does not ex-
hibit the drawbacks of the state of the art devices and
which allows for accurate and reliable shrinkage meas-
urements which does not afford too much time and can
also be handled by persons who are not analytical ex-
perts, and which furnishes a comprehensive set of data
at one time.
[0008] These and other objects are accomplished by
a testing apparatus for the, in particular essentially si-
multaneous, determination of the shrinkage, the length
of individual staple fibers and/or crimp properties such
as crimp number, crimp removal and crimp stability com-
prising an upper fixing board adapted to hold at least an
upper edge of at least one staple fiber, and at least one
clip adapted to be, in particular reversibly, placed on a
lower, opposite edge of the staple fiber, wherein the up-
per fixing board and/or at least one clip is/are transpar-
ent or translucent.
[0009] Provisions may be made that the testing appa-
ratus also comprises at least one heater. The heater be-
ing an integral element of the testing apparatus helps to
reduce the testing time as well as variations in analysis.
[0010] In a preferred embodiment the testing appara-
tus also comprises a, in particular velvet, pad of con-
trasting color with regard to the staple fiber, in particular
having a black surface. In order to alleviate the length
measurements also a scaling can be applied on the pad
besides or behind the staple fibers.
[0011] According to another aspect of the present in-
vention the testing apparatus can also comprise a fixing
means on or adjacent to the upper fixing board adapted
to temporarily hold the clip and/or the lower edge of the
staple fiber. If according to a shrinkage test to be con-
ducted it is required to not apply a load to the staple
fibers when subjected to heating, it has been found to
be most useful to have a fixing means, for example, a
hook or a clamp or the like on or adjacent to the fixing
board. However, such a fixing means can also be placed
a bit further apart from the fixing board as long as no
force is applied to the staple fiber during the heating.
With the term upper fixing board it should just be pointed
at the fact that with this fixing device the upper edges of
the fibers to be examined are fixed or clamped.
[0012] According to another aspect a testing appara-
tus of the present invention further comprises at least
one lamp adapted to illuminate the upper fixing board,
the clip or clips and/or the staple fibers when fixed to the
upper fixing board; at least one microscope; and/or at
least one digital monitor adapted to transfer recorded
data onto a microprocessor or computer. By illuminating
the transparent clip and/or the transparent upper fixing
board length measurements can be conducted accu-
rately and also very quickly. Especially by use of a digital
monitor which is linked to a data processing equipment
a multitude of test results can be gathered and analyzed
without any delay. As soon as a desired data set has
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been collected the standard deviation can be calculated
rendering an impression on the accuracy of the meas-
urement.
[0013] Provisions may be made that the clip and/or
the upper fixing board is/are made from a transparent
or translucent polymer material, in particular from
polymethylmethacrylate (PMMA) and/or polycarbonate
(PC) or transparent or translucent mixtures comprising
polymethylmethacrylate and/or polycarbonate.
[0014] In another embodiment it is preferred that the
upper fixing board is adapted to magnetically clamp or
hold at least the upper edge of the staple fiber to be test-
ed.
[0015] Further provisions may be made that the test-
ing apparatus of the invention further comprises a
weight adapted to be, in particular reversibly, attachable
to the clip. If, for example, the weight of the clip as such
does not suffice to extend the shrunk clip to its full length
a proper measurement can be best conducted by apply-
ing a weight to said clip. Therefore such clips are usually
designed in such a way that weights can be attached
thereto.
[0016] Further objects of the present invention have
been solved by a method for the, in particular essentially
simultaneous, determination of the shrinkage, the
length and/or crimp properties such as crimp number,
crimp removal and crimp stability of individual staple fib-
ers, in particular by use of a testing apparatus according
to the present invention, wherein

a) a staple fiber is fixed to an upper fixing board at
its upper edge and to at least one clip at its lower
opposite edge, in particular without stretching the
fiber,
b) said staple fiber is allowed to extend to its full
length, in particular in front of a pad of contrasting
color with regard to said fiber,
c) the length of said staple fiber is measured, in par-
ticular from the place where the fiber is fixed to the
upper fixing board to the place where the lower
edge of the fiber is fixed to the clip,
d) the fiber is relaxed by temporarily fixing the clip
or the lower edge of the staple fiber onto or adjacent
to the upper fixing board,
e) said fiber is exposed to a test environment, in par-
ticular to hot air and/or hot water,
f) and conditioned for a defined period of time after
having been exposed to the test environment, and
g) the length of the shrunk fiber/s is/are measured
and the result recorded, and wherein a transparent
and/or translucent upper fixing board and/or at least
a transparent or translucent clip is/are used.

[0017] Provisions may be made that in addition or al-
ternatively to the length measurement the shrinkage
and/or crimp properties, in particular the crimp number,
the crimp removal and/or the crimp stability of the shrunk
fiber is/are consecutively or simultaneously determined

and the result recorded in step g).
[0018] In a preferred embodiment of the method of the
invention a grip weight is, in particular reversibly, at-
tached to the clip at least during the exposure to the test-
ing environment. Furthermore, it has been found to be
advantageous when the upper fixing board, at least one
clip and/or at least one staple fiber is/are illuminated at
least when a property or properties of the staple fiber is/
are determined, in particular the length of a staple fiber
is measured, in particular during above steps c) and/or
g).
[0019] Provisions may be made that the testing envi-
ronment comprises hot air, in particular from about 180°
to about 195°C, or hot water, in particular from about
95° to about 99° C, in particular for about 15 minutes.
[0020] In another embodiment the method of the in-
vention measures the length of the staple fiber prior to
and after the shrinkage by use of at least one lamp, a
microscope and a digital monitor.
[0021] It is particularly helpful if the recorded data is
transferred from the digital monitor to a computer.
[0022] Provisions may be made that the length meas-
urements on fibers are made in standard atmosphere,
in particular at 20° to 22°C and at 63 to 67 % relative
humidity.
[0023] It has surprisingly been found that by using a
transparent or translucent clip instead of, for example,
a copper clip the accuracy and reliability of shrinkage
measurements of individual staple fibers can be dramat-
ically increased. Apart from length and shrinkage it is
now also possible to also measure crimp properties
such as crimp number, crimp removal and crimp stabil-
ity. Further, for the first time it is possible to provide
length, shrinkage and crimp data which can be directly
processed by a computer or a data processing equip-
ment thereby furnishing a complete evaluation of a sam-
ple of staple fibers which have been subjected to a
shrinkage testing. Also, by illuminating the transparent
clips with a light source allows for a clear picture of the
test samples, especially when mounted on a black sur-
face. Furthermore, the accuracy can even be improved
by using a transparent or translucent upper fixing board
in addition to transparent or translucent clips thereby
eliminating any ambiguities with regard to the position
where the clamping of the upper edge of the staple fiber
takes place. It is therefore possible to measure very pre-
cisely the length, the shrinkage and crimp properties
such as crimp number, crimp stability and crimp removal
of a staple fiber between two clamping positions, even
together at one time.
[0024] With the testing apparatus according to the in-
vention it is also possible to determine the crimp prop-
erties of staple fibers rather precisely, even the number
and location of crimps can be measured, in particular if
the clip is detached from the lower edge of the staple
fiber after the shrinkage procedure. In general, not only
the accuracy can be greatly increased with the testing
apparatus of the invention, but also the testing time can

3 4



EP 1 464 946 A1

4

5

10

15

20

25

30

35

40

45

50

55

be reduced to a significant extent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] A more complete appreciation of the invention
and any of the attended advantages thereof will be read-
ily understood by reference to the following detailed de-
scription when considered in connection with the ac-
companying drawing, wherein the figure depicts a sche-
matic view of a testing apparatus according to the in-
vention including recording and data processing equip-
ment.

DETAILED DESCRIPTION OF THE INVENTION

[0026] In the accompanying drawing a testing appa-
ratus 1 is shown which comprises an upper fixing board
2 to which individual staple fiber samples 100 are at-
tached with their upper ends. These upper ends can ei-
ther be clamped, for example by a movable bar as de-
scribed in D5104-96, if necessary with the aid of a high-
temperature resistant tape, or be fixed with other known
procedures. It is advantageous if the location where the
staple fiber is fixed or clamped to the upper board can
be determined rather precisely. Said location is prefer-
ably rather confined to a defined area or line. Preferably,
the upper fixing board is transparent, e.g. made from
polymethylmethacrylate (PMMA). To the lower edge of
each fiber sample 100 a transparent grip or clip 4 is at-
tached having a minimal load, i.e. which allows the
length of the fiber sample to be accurately measured
without stretching the sample. The upper fixing board 2
can be easily placed within a heater 6 which is well suit-
ed to initiate the shrinkage of the fiber samples. In front
of the attached fiber samples a lamp 8 and a digital mon-
itor 10 is installed to record the fiber length of the test
samples prior to and after the shrinkage. In order to in-
crease the accuracy of the measurement a microscope
12 is used as well. The data recorded via the digital mon-
itor 10 can be transferred to a computer 14 to store and
analyze the collected data.
[0027] A typical determination of the shrinkage be-
haviour of a single staple fiber by use of the testing ap-
paratus according to the invention comprises fixing the
individual staple fibers to the upper board 2 of the testing
device 1, attaching a transparent grip 4 to the opposite
lower edge of the fiber sample 100, attaching the grip 4
to or adjacent to the upper board 2 while the fiber sam-
ples are placed in the heater 6 which has been pre-heat-
ed to a defined temperature.
[0028] After a predetermined conditioning time follow-
ing the heating procedure the fibers 100 are allowed to
extend to their full length in front of the black surface 16
by subjecting the fiber samples to the weight of the
transparent grip 4. The length of the fiber sample is then
measured by aid of a digital monitor 10 and a micro-
scope 12. The length of the staple fiber is also deter-
mined prior to the shrinkage procedure in the same

manner as described for the shrunk staple fibre. By illu-
minating the transparent grip 4 the length of the fiber
sample can be very precisely determined by measuring
the distance between the location of the fiber sample
where it is fixed to the upper fixing board 2 and the nip
of the transparent grip 4 where it is fixed to said fiber
sample. It is particularly advantageous to be able to ac-
curately measure the length not only of one single fiber
sample but of a batch of individual fiber samples, e.g.
six or even more, in one run.
[0029] For comparative studies several series of
shrinkage measurements have been conducted at
190°C for 20 min using a conventional shrinkage tester
as for example from Zweigle Textilprüfmaschinen Gm-
bH & Co. KG on the one hand, and a shrinkage tester
according to the invention on the other hand. In each
series the length of the staple fiber has been measured
ten times prior to and also ten times after having been
subjected to heating under standard conditions as out-
lined in ASTM standard D5104-96. Whereas with the
conventional shrinkage tester according to Zweigle et
al. the standard deviation of the percentage of shrinkage
has been determined to be 2.48, 3.51 and 1.52 when
the average shrinkage behaviour has been calculated
to be 10.03 %, 11.35 % and 9.90 %, respectively, with
the modified shrinkage test according to the invention
standard deviations of 1.35, 0.43 and 0.91 have been
obtained for the average percentage of shrinkage of
9.60 %, 10.01 % and 9.90 %, respectively. These results
clearly prove the testing apparatus of the invention to
be well in advance of conventional testing devices, the
test results not only being more accurate but also having
been obtained much quicker.
[0030] Obviously, numerous modifications and varia-
tions of the present invention are possible in the light of
the above teaching. It is therefore to be understood that
within the scope of the attended claims, the invention
may be practiced otherwise than as specifically de-
scribed herein.

Claims

1. A testing apparatus (1) for the, in particular essen-
tially simultaneous, determination of the shrinkage,
the length of individual staple fibers (100) and/or
crimp properties such as crimp number, crimp re-
moval and crimp stability comprising an upper fixing
board (2) adapted to hold at least an upper edge of
at least one staple fiber (100), and at least one clip
(4) adapted to be, in particular reversibly, placed on
a lower, opposite edge of the staple fiber (100),
wherein
the upper fixing board (2) and/or at least one clip
(4) is/are transparent or translucent.

2. The testing apparatus (1) according to claim 1, fur-
ther comprising at least one heater (6).
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3. The testing apparatus (1) according to claim 1 or 2,
further comprising a, in particular velvet, pad (16)
of contrasting color with regard to the staple fiber
(100), in particular having a black surface.

4. The testing apparatus (1) according to one of the
preceding claims, further comprising a fixing means
on or adjacent to the upper fixing board (2) adapted
to temporarily hold the clip (4) and/or the lower edge
of the staple fiber (100).

5. The testing apparatus (1) according to one of the
preceding claims, further comprising at least one
lamp (8) adapted to illuminate the upper fixing board
(2), the clip or clips (4) and/or the staple fibers (100)
when fixed to the upper fixing board (2); at least one
microscope (12); and/or at least one digital monitor
(10) adapted to transfer recorded data onto a mi-
croprocessor or computer (14).

6. The testing apparatus (1) according to one of the
preceding claims, wherein the clip (4) and/or the up-
per fixing board (2) is/are made from a transparent
or translucent polymeric material, in particular from
polymethylmethacrylate (PMMA) and/or poly-
cabonate (PC) or transparent or translucent mix-
tures comprising polymethylmethacrylate and/or
polycarbonate.

7. The testing apparatus (1) according to one of the
preceding claims, wherein the upper fixing board (2)
is adapted to magnetically clamp or hold at least the
upper edge of the staple fiber (100) to be tested.

8. The testing apparatus (1) according to one of the
preceding claims, further comprising a weight
adapted to be, in particular reversibly, attachable to
the clip (4).

9. A method for the, in particular essentially simulta-
neous, determination of the shrinkage, the length
and/or crimp properties such as crimp number,
crimp removal and crimp stability of individual sta-
ple fibers, in particular by use of a testing apparatus
according to one of claims 1 to 8, wherein

a) a staple fiber is fixed to an upper fixing board
at its upper edge and to at least one clip at its
lower, opposite edge, in particular without
stretching the fiber,
b) said staple fiber is allowed to extend to its
full length, in particular in front of a pad of con-
trasting color with regard to said fiber,
c) the length of said staple fiber is measured,
in particular from the place where the fiber is
fixed to the upper fixing board to the place
where the lower edge of the fiber is fixed to the
clip,

d) the fiber is relaxed by temporarily fixing the
clip or the lower edge of the staple fiber onto or
adjacent to the upper fixing board,
e) said fiber is exposed to a test environment,
in particular to hot air and/or hot water,
f) and conditioned for a defined period of time
after having been exposed to the test environ-
ment, and
g) the length of the shrunk fiber/s is/are meas-
ured and the result recorded, and wherein a
transparent and/or translucent upper fixing
board and/or at least one transparent or trans-
lucent clip is/are used.

10. The method according to claim 9, wherein
in addition or alternatively to the length measure-
ment the shrinkage and/or crimp properties, in par-
ticular the crimp number, the crimp removal and/or
the crimp stability of the shrunk fiber is/are consec-
utively or simultaneously determined and the result
recorded, in particular after the clip has been de-
tached from the lower edge of the staple fiber after
the shrinkage procedure.

11. The method according to claim 9 or 10, wherein
a grip weight is, in particular reversibly, attached to
the clip at least during the exposure to the testing
environment.

12. The method according to one of claims 9 to 11,
wherein
the upper fixing board, at least one clip and/or at
least one staple fiber is/are illuminated at least
when a property or properties of the staple fiber is/
are determined, in particular the length of a staple
fiber is measured, in particular during steps c) and/
or g).

13. The method according to one of claims 9 or 12,
wherein
the testing environment comprises hot air, in partic-
ular from about 180° to about 195°C, or hot water,
in particular from about 95° to about 99° C, in par-
ticular for about 15 minutes.

14. The method according to one of claims 9 to 13,
wherein
the length of the staple fiber prior to and after the
shrinkage is measured by use of at least one lamp,
a microscope and a digital monitor.

15. The method according to one of claims 9 to 14,
wherein
the recorded data is transferred from the digital
monitor to a computer.

16. The method according to one of claims 9 to 15,
wherein
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the length measurements on fibers are made in
standard atmosphere, in particular at 20° to 22°C
and at 63 to 67 % relative humidity.

17. A use of a testing apparatus according to one of
claims 1 to 8 for the accurate measurement of the
shrinkage, length and/or crimp properties, in partic-
ular crimp number, crimp removal and/or crimp sta-
bility, of individual staple fibers.

18. The use according to claim 17, wherein the testing
apparatus is adapted to measure or to allow to
measure the shrinkage, the length of individual sta-
ple fibers and/or crimp properties, in particular
crimp number, crimp removal and/or crimp stability,
consecutively or simultaneously.

Amended claims in accordance with Rule 86(2) EPC.

1. A testing apparatus (1) for the determination of
the shrinkage, the length of individual staple fibres
and crimp properties comprising an upper fixing
board (2) adapted to hold at least one upper edge
of at least one staple fibre (100), at least one clip
(4) adapted to be reversibly placed on a lower, op-
posite edge of the staple fibre (100), characterized
by at least one lamp (8), at least one microscope
(12), and at least one digital monitor (10) adapted
to transfer recorded data onto a microprocessor or
computer (14), wherein the upper fixing board (2)
and at least one clip (4) are transparent or translu-
cent and wherein the lamp (8) is adapted to illumi-
nate the upper fixing board (2), the clip or clips (4)
and the staple fibres (100) when fixed to the upper
fixing board (2).

2. The testing apparatus (1) according to claim 1,
further comprising
at least one heater (6).

3. The testing apparatus (1) according to claim 1 or
2, further comprising a, in particular velvet, pad (16)
of contrasting color with regard to the staple fiber
(100) and being behind the staple fiber, in particular
having a black surface.

4. The testing apparatus (1) according to one of the
preceding claims, further comprising a fixing means
on or adjacent to the upper fixing board (2) adapted
to temporarily hold the clip (4) and/or the lower edge
of the staple fiber (100).

5. The testing apparatus (1) according to one of the
preceding claims, wherein the clip (4) and/or the up-
per fixing board (2) is/are made from a transparent
or translucent polymeric material, in particular from
polymethylmethacrylate (PMMA) and/or poly-

cabonate (PC) or transparent or translucent mix-
tures comprising polymethylmethacrylate and/or
polycarbonate.

6. The testing apparatus (1) according to one of the
preceding claims, wherein the upper fixing board (2)
is adapted to magnetically clamp or hold at least the
upper edge of the staple fiber (100) to be tested.

7. The testing apparatus (1) according to one of the
preceding claims, further comprising a weight
adapted to be, in particular reversibly, attachable to
the clip (4).

8. A method for the determination of the shrinkage,
the length and crimp properties of individual staple
fibres by use of a testing apparatus according to one
of claims 1 to 7, wherein

a) a staple fiber is fixed to an upper fixing board
at its upper edge and to at least one clip at its
lower, opposite edge, in particular without
stretching the fiber,
b) said staple fiber is allowed to extend to its
full length, in particular in front of a pad of con-
trasting color with regard to said fiber,
c) the length of said staple fiber is measured
from the place where the fiber is fixed to the
upper fixing board to the place where the lower
edge of the fiber is fixed to the clip,
d) the fiber is relaxed by temporarily fixing the
clip or the lower edge of the staple fiber onto or
adjacent to the upper fixing board,
e) said fiber is exposed to a test environment,
in particular to hot air and/or hot water,
f) and conditioned for a defined period of time
after having been exposed to the test environ-
ment, and
g) the length of the shrunk fibre/s is/are meas-
ured and the result recorded,

characterized in that
a transparent or translucent upper fixing

board and at least one transparent or translucent
clip are used and that the upper fixing board, at least
one clip and at least one staple fibre are illuminated
at least when a property or properties of the staple
fibre is/are determined during steps c) and g) and
that the length of the staple fibre in steps c) and g)
is measured by use of at least one lamp, a micro-
scope and a digital monitor.

9. The method according to claim 8, characterized
in that
in addition to the length measurement the shrinkage
and/or crimp properties of the shrunk fibre is/are de-
termined and the result recorded in step g).

9 10



EP 1 464 946 A1

7

5

10

15

20

25

30

35

40

45

50

55

10. The method according to claim 8 or 9, wherein
a grip weight is reversibly attached to the clip at
least during the exposure to the testing environ-
ment.

11. The method according to one of claims 8 to 10,
wherein
the testing environment comprises hot air, in partic-
ular from about 180° to about 195°C, or hot water,
in particular from about 95° to about 99° C, in par-
ticular for about 15 minutes.

12. The method according to one of claims 8 to 11,
wherein
the recorded data is transferred from the digital
monitor to a computer.

13. The method according to one of claims 8 to 12,
wherein
the length measurements on fibers are made in
standard atmosphere, in particular at 20° to 22°C
and at 63 to 67 % relative humidity.

14. A use of a testing apparatus according to one
of claims 1 to 7 for measurement of the shrinkage,
length and crimp properties of individual staple of
fibres.

15. The use according to claim 14, wherein
the testing apparatus is adapted to measure the
shrinkage, the length of individual staple fibres and
crimp properties.
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