27 September 1988
Dr. Fehrer's typically autocratic comments
to the Textile Institute
deriding the publication of the previous article
THE YARN FORMATION IN FRICTION SPINNING

attributed to H.W. Krause, H.A. Soliman and H. Stalder
) | regret to have to note that Dr. Krause's statements concerning my DREF friction spinning

machines are mostly untrue or incomplote.”
" Prof. Krause writes that the DREF friction spinning machines are principally used for the

-------

production of fancy yams ... c) Only about 5% of the total DREF production is in the novelty
yarn sector.
'Generally, Prof. Krause describes here, like in all other articles, the spinning process of the

Platt-Masterspinner ....... The fact that Prof. Krause wants to publish an aricle on the Masterspinner
friction spinning process today, in September 1988, appears to me in light of the facts almost

grotesque”.

"Furthermore, Prof. Krause does not seem to know that Messrs, Scholler, Germany, who was the
first spinning mill to have a Platt production machine installed, has stopped the production with this
machine." .

Obviously, Prof-Krause has not yet found it worth reading my ariicle “An analysis of friction
spinning® e where | give the reasons, understandable aiso for the non-exper, why the

Masterspinner friction spinning process can never work properly in practice",

Belroy's Judgement

The Austrian Dr. Fehrer couldnt get
his two perforated friction spinning technology
to produce commercially acceptable short staple yarns.

Nor could his German licensees Schlafhorst and Suessen.

They conveniently ignored that with the British MasterSpinner's
single perforated friction spinning technology Schoeller Textil
did produce commercially acceptable short staple yarns.

No publicity as to why Schoeller stopped production,
nor did the Austrian or German machine-builders ask the questiont

Better to make the ‘ostrich-like-assumption’
that there is an insurmountable technological weakness
in relation to the friction spinning of mass-market short staple yarns.

Qur technology cannot do it
But OK
Neither can that of anyone else!

Rest in Peace - Friction Spinning i
September 1988 LE
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Dear Dr Fehrer

Dr Krause and two colleagues have offered a paper on Friction
Spinning for publication in the Journal.

Knowing of your expertise in this area, your large number of
patents and your connection with the Textile Institute, I wonder

if I may invite you to act as referee.
If you are able to accept I should be grateful,
I enclose a copy of the paper and also of a referee form.

I look forward to hearing from you and in the meantime send my
best wishes.

Yours sincerely

febok Koo

5.R. Beech
Deputy Editor
Journal of the Textile Institute

cc: Miss H Cohen
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DR. PHIL. DR. H.C. ERNST FEHRER

VorsTAND DER FEHRER AG Dxr.F/KT
h | 27/09/1988

The Textile Institute

10 Blackfriars Street
Manchester, M3 bHDR

u. K.

Att. Mr. S. R. Beech

Dear Mxr. Beech:

Thank you very much for youxr letter of September 15.
According to your wishes let ne give you my personal
comment in a frank and open manner on the article by
Prof., Dr. Krause, a copy of which you sent me:

T know Prof. Krause for some time now as a writer of
articles on friction spinning, but I regret to have to note
that Dr. Xrause's statements concerning my DREF friction
spinning machines are mostly untrue or incomplete.

My Dr. Fuchs has tried already several times in discussions
as well as in writing to convince Dr. Krause that his
statements are not correct, but obviously without success.

Let me now give you in concrete terms my comments on Prof.
Krause's statements: y

1) On page 1 Prof. Krause writes that the DREF friction
spinning machines - apparently DREF 2 and DREF 3 -

are principally used for the production of fancy yarns

in the coarse count range.

This is obviously an intentionally misleading and

wrong remark:

a) True is that about 70 -% of the DREF 2 machines sold up
to now, worth approx. 100 million dollars, are used
for the production of yarns in a count range of
0.5 = 5.0 for blankets, upholstery fabrics, curtains,
cleaning rags from waste fibers that cannot bhe
processed with any other spinning systemn. '
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2)

3)

4)

b} About 25 % of the DREF 2 spinning machines sold
up to now produce yarns, mostly with a multicomponent
structure, from aramid fibers, i.e. Kevlar or Nomex,
with carbon fiber blends and glas filaments.

These yarns are used as fire blockers in the aviation
and aerospace industries as well as for the
production of clutch and brake linings. In the
meantime it has been shown that the best abrasion
values can be achieved with DREF yarns, compared to™
all other production methods.

c) Only about 5 % of the total DREF production is
in the novelty yarns sector.

The friction spinning machine DREF-3 is a highly
specialized machine only for the production of technical
varns with a multicomonent structure.

I won't go into greater detail with regard to Prof.
Krause's lengthy mathematical representations. But

T do miss fundamental considerations on*probability}
which must be of special importance in the emission of
fibers into the spinning nip, if expressive and realistic
results shall be obtained.

Generally, Prof. Krause describes here, like in all other
articles, the spinning process of the Platt-Masterspinner,
see fig. 6.

Obviously, Prof. Krause has not yet found it worth
reading my article "An analysis of friction spinning"
published in TEXTILPRAXIS INTERATIONAL 1986/10, where

I give the reasons, understandable also for the
non-expert, w h y the Masterspinner friction spinning
process can never work properly in practice.

/.
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The fact that Prof. Krause wants to publish an article
on the Masterspinner friction spinning process today,
in September 1988, appears to me in the light of the
facts almost grotesque:

Obviously, Prof. Krause does not know that the only
company who has worked with Masterspinner machines

on a large scale, Messrs. Henderson, USA, has given

up the producticn with these machines due to
considerable problems and as far as I know there are
legal proceedings between Messrs. Hendersen and MessrsT
Platt.

Furthermore, Prof. Krause does not seem to know that
Messrs. Schdller, Germany, who was the first spinning
mill to have a Platt production machine installed, has
stopped the production with this machine.

conclude with let me ask you to take my above statements
purely personal. and confidential. Officially, I refuse
give any comment on the article of Prof. Krause due

the confidential aspects described above.

Sincerely,

& A~

Dr. E. Fehrer
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An analysis of friction spinning

Dr. phil, Dr. techn, h.c., Ernst Fehrer

in the July 86 editlon of the German "tpi” magazine an articie aboul
“Experiences with Friction Spinning” was published. This arlicle
was of particular Inleresl to me, as ils author ~ Mr. Leopold Schoel-
ler ~ recognized me as the originator of this new spinning technol-
ogy, writing, “After Dr. Fehrer having pushed open the door to thls
new lechnology ... ™.

In his introduction, Mr. Schoeller writes that "the coarse yarn range
is covered by DREF technology", but as his company is working in
the fine yarn range, he exclusively reports on his expariences with
the Platt {riction spinning machine, which, however, *gan stili be im-
proved” and furthermore belongs to the first generalion, !

In order o put matters straight, | would like to emphasize that 7
years before the Plalt machine was prosenied at the ITMA in Milan,
the FEHRER “DREF 2" had been introduced as the world's firs! fric-
tion spinning machine in practical operation. Today, as a fully-de-
veloped machine in its third generation, it widely covers the coarse
yarn range and at present over 1000 machines {with 6 spinning
heads each) are producing more than 200,000 tons of coarse yarn
annually In some 50 countries.

Another FEHRER produc! — the DREF 3 friction spinning machine
— for the manufacture of technical yarns has been in conlinuous pro-
duction since 1983, although the huge flelds of application for tech-
nical muiti-component yarns have only tecently been recognized by
the potential markst (see also tpl report, July 86 edition, about the
“Techlextil” in Erankfurt/Main, Juns 86},

Mr. Schoeller writes that "physics still offers enormous increases in
friction spinning”. This stalement is only partly tiue, as the “Fric-
tion Spinning Unit" 1s hardly able to "permit enormous increases
as far as physics Is concerned”. In any case, from the days of my
principal patent applications from 1973 — 76 up o the present, no
new solutions for "a functioning friction spinning unit” have ap-
peared and there are no signs of anything new on the horizon.

In the coming years, the “Fibre Feeding Unit” may be improved —
for the fine yarn range ~ and more versatiie and flexible solutions
than those currently offered by the Platl friction spinner may be
found, For DREF 2 and DREF % howaver, the problems of the fibre
feed were already complately solved years ago (see also chapter
“Fibre Feeding Unit").

In order to explain the above-menlioned in greater detail, allow me
to consider the topics "Friction Spinning Unit" and “Fibre Feeding
Unit" more closely:

The “Friction Spinning Unit"

wotks according 1o the known principle of twisting a fibre assembly,
which is fed into the nip of two spinning drums, whereby these rotat-
ing bodiss are rotating in the same sense, to forma yarh. The resuit-
ing “wist polential”, however, does not corraspond 1o the ratio of
yarn diameter to drum diamater, as about 60 % ol it Is lost through
siippage (where the torque Is not effeclive), & loss which is system-
immanent. For the manulacture of a reproducible friction yarn a con-
stant “twist potential” |s essential. To achieve this, it Is necessary
that the frictional forces acting on the fwo contact areas (yarn/spin-
ning drum) are equal.

These irictional forces are calculated — according to Coulomb’s law
of friction — by multiplying the normal forces which, due to evacua-
tion act on the conlact areas of tha yarn, and ihe friction coefficients
of the two spinning drum surlaces (see Fig. 1! Friction forces).

In order to obiain the same normal forces on the two contact areas
yarn/spinning drum, the spinning nip must be evacualed from both
sides.

In this connection it must be taken into consideration that only 3 al-
ternatives exist for evacuation i the nip zone of the two spinning
drums:

a} Evacuation of both spinning drums in the nip zone,

b) Evacualion of one spinning drum In the nip zone, the evacuated
drum being the ona rolating out of the spinning nip.

¢) Evacuation of one spinning drum In the nip zons, the evacuated
drum being the one rotating into the spinning nip.

The alternatives a) and b) are covered by Dr, Ernst Fehrer patents

“1ill the mid-80's and may only be utilized by Fehrer and its licensees

Schiathorst and Susssen.

The third alternative (c) refers to the Plalt spinning system de-
scribed by Mr. Schosller.

The above survey is especially interesting because itis well known
ihat all Important manutacturers of rotor spinning machines are
making intensive efforts to develop friction spinning machines.

in his report, Mr. Schoeller points out that when spinning carded col-
ton Nm 30 on his Platt maching, braaking langths of 8,7 cN/tex can
be achieved, Malnly because of the considerably better twist poten-
tial of the DREF B (a joint Schlafhorst, Suessen and Fehrer develop-
ment), breaking lengths of 10 — 11 eNftex can already be achieved,
when running exactly the same yarn constructions in Nm 30. The
DREF 5 also reaches ienacities ranglng in the upper haif of the
above-mentioned value for Nm 60 yarns.

The evacuation from both sides is also essential lor another reason.
Namely, the dlameter of a yarn of medium count is about 200 mic-
rons and the fibre duct used In open-end friction spinning for the
feeding of the indlvidual fibres must have an opening width of at
least 3 mm to guarantee trouble-free fibre Iransport, When evacuat-
ing the spinning zone from both sides, the resultant of the two alr
flow components ls exacily vertical to the nip, so that the fibres
guidad into the spinning nip are immediately inlegrated inlo the yarn
forming process. When only one drum Is evacuatad — espaclally if
{his is not the one rotating out of the nip ~ it cannot be avoided that
soms libres, which could not be integrated, are transported out of
the nip zone agaln. This Is exaclly the cause of the problems de-
scribed in the Schoeller article, “Especially when spinning cotlon,
fly lint and dust particles, which are not integrated into the yarn, ac-
cumutate just where you need them least”,

Furtharmore, lhe friction coefficients of the lwo spinning drums
mus! show equal values. If not, due to the slippage betwsen the
yarn and the spinning drums -~ immanant in the system — the drum
surfaces would be subject to considerable wear — especially when
processing aggressive fibres. As a result, the friction coeflicients
and consaquently the yarn paramelers would change in the course
of time. ’

Therefore, it is absolutely essential that the drum surfaces are resls-
tant 1o wear, e.g. by using plasma coatings.

in addition, the peak-to-valley heighis of the spinning drum surfaces
must be kept constant and the perforations have to be exaclly
geomstrical and without any burrs. Naturally, these conditions set
high standards for the manufacture of the spinning drums - the
“haart of the friction spinning lechnology” — il we take into account
that the peak-to-valley helght should be less than 1/4 of the diame-
tor of ihe Individual fbres, i.e. max. 5 microns (thls peak-to-valley
helght is of course only valid for fine yarn spinning machinss).
This value Is calculated as the optimum relation betwesn the small-
est possible form closure component and the largest possibie adhe-
sion component,

In order o quarantee a maximally tension-free yarn delivery — in
axial direction — It is also necessary io sel the speed of the drum
rotating out of the nip by a few percent higher than the spged of the
drum rotating Into the nip, This avolds squeezing of the yarn in the
nip, e.g. due lo the increased axlal wedge forces caused by thick
places. This finding was already applied in the design of the first

T
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DREF 2 machines, i.e:-In. 19786, 50 that palent applicatiens from
third partles after this date are of no avail, )

At ihis point, i think it necessary to say a few words about the form
of the spinning drums,

It Is of minor imporiance whether the spinning drums are cylindrical
or conical, or a combination of cylinder/disc. Among others, all
these allernalives had already been invented and tested by the
FEHRER company, and protected by patents in 1975, Therelore,
laler patent applications by other pariies are also usaless in this
case.

The "Fibre Feeding Unit”

The present slate-of-the-art offers 3 alternatives for transporting
the fibres into the spinning nip:

a) Patents from the 1960's from Messrs. TMM Research [id. and
the Cotton Silk and Man-Made Fibres Research Association show
a friction system where a coherent fibre web Is transported o an
evacuated, perforated surface, twisted betwsen 1his surface and a
solid, i. 6. not evacuated retaining roller, and delivered as a yarn at
right angles to said direction.
This method offers neilher a satisfactory stabllity of the yarn form-
ing process, nor is it possible to produce an applicable yarn by “roll-
ing up® a coherent flbre web, | mention this process only for the
sake of completeness. - Therefore, the various patent applications
made only recently, In which the tibres are fed in the form of a cohe-
rent fibre web, can already be regarded as obsolele (Fig. 2. Friction
spinning principle).
b The bast-known fibre feading method at present is the feeding of
individuat fibres via a closed or partly open fibre duct into the nip
zone of the two spinning drums according to the open-end principle.
As it is known, the DREF 2, DREF 5 and the Platt spinner use this
system. It is obvious that in its functional principle, this feeding
method was taken from the OE rotor spinning machine (Fig. 3: Fibre
feed).
Now allow me to explain the problems | have encountered with this
fibre feeding method.
in a rotor spinning machine, the individuatl fibres coming from an
opening unit and ted via a fibre duct are acceferated by about five
times their approach speed when joining the fibre assembly in the
_ groove of the rotor. . ] L
However, in friction spinning the approaching tibres are sfowed
down when foining the fibre assembly in the nip zone by about the
same amount, This maans that in "rotor spinning” the fibres are
drafted when joining the tibre assembly and in “friction spinning”
the fibres are compressed.
Itis, however, false to conclude that this compressing of the fibres
is 1he only reason for the lower tenacities of friction-spun yarns com-
pared o rotor-spun yarns, Above all, these lower values resull from
the formation of “weak zones” In the yarn, due to the following
reasons,
As mentioned above, the OE-feeding method is practically the
same for rolor and frigtion spinning (only the fibre ducls are dissimi-
lar — because of the completely different design of the spinning
units}, An opening unit consisting of a feed pedal and a high-speed
beater causes the fibres to ba delivered from this unit in periods of
about 1072 sec In irregular quantities.
This irregular fibre delivery in the above-mentioned periods doas
not malter in rotor spinning, as due to the higher circumferential
speed of the rotor — compared to the speed of the approaching
fibres - a considerable doubling efiect is achieved. As the speed re-
lations are inverse in friction spinning, I. e, the approaching speed
of the individual fibres is higher than the outlet speed of the yarn,
the irregular fibre feed in periods of 1072 sec. becomes noticeable.
In this context it has 10 be taken inlo account that the average re-
maining time of the fed fibres within the yarn formation zone Is also
about 1072 sec.
in addition, another problem arises, viz. it is. not determinable in
which spot within the provided yarn formation zone the Individual
fibre — coming from the opening unlt - Is really situated, 1. e. defi-
nitely integrated into the yarn. These two factors are responsible for
weak zones In the friction-spun yarn of approx. 3 — 10 mm - Inregu-
lar intervafs of 1/2 to 1-m ~ in which the number of fibres in the

cross-seclion of the yarn is lower than it should be ac¢cording to the
yarn count.

The diagram in fig. 4 shows the Gaussian curve of a ring-spun yarn
and of a rolor-spun yarn. Next fo them Is the Gausstan curve of a
friction-spun yarn. The reduced mean value of the measured
lenacities compared to ring-spun and rotor-spun yarns Is due to the
“compressing effect” (dotled). The left-hand curve (hatched) to the
weak zones described above.

in this context, | would also llke to comment on Schoeller's state-
ments concerning yarn breakages:

it would be & confusion of cause and effdct, if one assurned that the
friction-spun yarn showed less yarn breakages compared to the
ring-spun or rolor-spun yarn, because It is "stronger”, The fact that
friction-spun yarns run through the friction gpinning machine with-
out difficulty, 1. e, with iess yarn breakages, is entirely due to the fric-
tion spinning system liself working without tensien, i. 8. without ten-
slfe stress or torsional sirain, In particular, a shearing off of the yarn,
caused by torsional strains, which can oceur in ring spinning and
retor spinning, is hardly possible In frictlon spinning, because there
is only a limited torque for twisting the fibre assembly toform ayarn,

¢} Athird alternative for feeding the fibres into the friction spinning
unit has been put into practice in the DREF 3 machine.

A drawn sliver coming from a drafting unit and fed in an axial direc-
tion is twisted in the nip zone of the two spinning drums. This twist
is then fixed by individual fibres coming from a second dratling unit
(Fig. 5: Axlonometric view of DREF 3).

Contrary to current opinion, when the core of the yarn is evenly and
complately covered by the "sheath fibres” coming from the second
drafting unit, a minor degres of twist actually remains in the core
sliver. This phenomenon is explained by the fact that the frictional
forces of the core and sheath fibres Joining In the yarn assembly can
be stronger than the frictional forces between the yarn and the spin-
ning drum surfaces. Thus, according to the principle of laast resist-
ance, a certain twist remains in the yarn. However, a precondition Is
that the sheath fibres are fed regularly and at a stesper angle lo the
yarn axis than the core fibres.

An even and perfect covering of the core sliver with sheath fibres Is
only possible by means of an entirely new feeding unit, which - Inci-
dentally ~ is fully covered by world-wide Dr. Fehrer patents. By the
simultaneous feeding of five slivers, a regular emission of tibres Is
obtained ~ also when taking into consideration the perieds of ap-
prox. 102 sec. In addition, by feeding these five slivers af right an-
gles to the yarn axis, a good doubling effect is achieved.

Furthermore, it shoutd be noted that the DREF 2 machine achieves
the sams good doubling effect by the veriical feeding of the silvers,
As on average the shsath fibres account for 30 % of the total fibre
parcentage in the yarn and 5 slivers are fed simullansously, these
5 slivers are fransported at a very low speed into the opening unit.
A conventional opening unit consisting of a feed pedal and a high-
spead beater, however, would cause insoluble problems at this low
inlet speed with regard to fibre shortenings, electrostatic charge;—-
splitting of the individual flbres and the resulting accumulation of
dust, This problem was solved by the above-mentionad, newly de-
veloped feeding system in the drafting unit Il %t comprises the use
of two, instead of one, high-speed carding drums. The distance be-
twaen the clamping line/last pair of Inlet rollers and the llne of the
narrowes! distance between the two carding drums belhg approx.
one fibre length. Thus, the individual fibres are released from the
clamping line of the last palr of inlet rollers in that moment when
they are grabbed by the teeth of the carding drums, so that pracil-
cally no carding or combling etfect with the described problems can
oceur,

In order to be able to process not only conventlonal synthetic fibres
of aboul 40 mm but also fibres with 50 or 60 mm, the Inlet rollers
have besn so designed, that the clamping distance can be changed
from 40 to 50 and up t0 60 mm by simply moving apart one of the
inlel rollers, so that thelr distance to both carding drums is ¢changed.
The completely straight and parallel position of the tibres In the
core, the surface friction betwean which can still be increased by
binding with sheath fibres, is the precondition for the fact that DREF
3 yarns can show higher lenacities than ring-spun yarns (Fig. 6
Fibre feed DREF 3).




In closing the “Fibre Feading Unit" chapler, it must be said that at A further reason for my writing this article was to make the patent
present it is entiraly open, whether in the foreseaable future other, situation clearer, as it Is & constant source of frustration both lo me
applicable solutions will be found for the feading of fibres, and my englnesrs to see how Inventions and technological develop-
ments produced here in Linz are “ravived” by others years later as
Summar “new patent apptications”, incidentally, the first attempls to bring
4 down the principal patents for the DREF spinning system ware dis-
The aim of the above raporl is to give a generally understood de- missed in iwo trials belore the German Patent Court {last instance)
scription of all technological and physical parameters related o fric- in the years 1981 and 1984,
tion spinning. | would ask the reader to understand that for reasons The fact, thal today all manulacturers of rotor machines -~ with a
of potential compelition | was unable 10 go into greater detall con- considerable engineering polential - are intensively involved in the
cerning the various problems and the knowledge | have obtained development of their own friction spinning machines, clearly shows
during their solulion, ’ the direction of spinning technology for the future.
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