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Alfred Michel, Paris, France: vested in the Alien
Property Custodian

Application filed April 9, 1940

This invention relates to methods and appa-
ratus for spinning kapok or similar fibres. such
as akund, {imitation of kapok, paina, and the like,
as well as other products obtained by means of
such methods and apparatus.

It may be recalled that kapok is a natural very
light fibre which is non-conductive, Imputresci-
ble, impermeable and insulating.

This fibre consists of a tube closed at its ends
and the walls of which are constituted of llgnified
cellulose, §. e. of cellulose impregnated with a
waXxing or softening ingredient which gives it all
of the above mentioned qualities, The walls of
the fibrous tube are smooth as compared with
other fibres generally used in spinning which are
all possessed with so-called “pricks” and it is
precisely the absence of such pricky surfaces
which hitherto has prevented its use econom!cally
and industrially in this art.

Moreover, kapok flbre being very fragile, same
will be broken or split by submitting it to the
usual process of carding thereby rendering it
unsuitable for the intended purpose.

To overcome these drawbacks it has already

been proposed to proceed with the weaving of -

kapok by mixing same with other textile matter
such as cotton or wool but it has been found
necessary to mix kapok in a very large propor-
tion with cotton or wool with the result that:

On the one hand, dyeing of the mixzture is
rendered difficult due to the variances of the
nature of the fibres so that a second dyeing oper-
ation has been required and,

On the other hand, the mixture, due to the
relatively small proportions of kapok, did not
malntain the essential qualities thereof, more
particularly that of Imputrescibility and imper-
meability.

Finally, the ingredients habitually used in sof-
tening wool or cotton fibres are inefficaceous for
kapok fibres because, as has been stated here-
above, these fibres are agglutinated by an insu-
lating substance (vegetable wax) which prevents
the fibre from becoming impregnated.

The Invention has for its main object to pro-
vide such methods and means which are adapted
to respond in a higher degree as has been pos-
sible heretofore to the varlous requirements in
this art and which, more particularly, will obvi-
ate the drawbacks referred to hereabove, and
provide a product unknown heretofore.

The Invention comprises, mainly, admixing to
the kapok fibres to be spun or woven a certain
quantity of heavler flbres such as flbres of ar-
tifleial silk or rayon, this in the proportion of 5%
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to 45% by welght according to the nature of the
thread to be produced, such thread being always
and without exception preeminently formed of
kapok.

Besides this main feature, the Invention has for
a further object to provide arrangements which
are preferably used simultaneously as will be
more fully described hereafter.

A second arrangement—related In a general
way to the Ingredients used in softening the tex-
tile matters, more particularly kapok—compris-
ing forming these products by a mixture contain-
ing essentially a mineral ofl such as vaseline oil
(preferably about 10%), at least pne fatty acid
such as coco acid (preferably about 10%), at
least one vegetable oil such as pine oll (prefer-
ably about 4%), at least one basic salt such as
sodium carbonate (preferably about 1%), the
balance being constituted by water and, even-
tually, by at least one animal oil such as tallow
(preferably ahout 2%).;

A third arrangemeni—relating to the machinas
for carding KkKapok-—consisting in inclning the
points of the carding lining in respect of the. gen-
erating lines of the drums and preferably to dis-
pose same along helical lines so as to Insyre, by
reducing to a minimum the contacts on account
of the brittleness of the flbres, a perfectly bal-
anced carding action;

A fourth atrahgement consisting, In these
same machines, to provide a comblng drum hav-
ing g lining with points and cooperating with the
brushing drum;

A fifth arrangement comprising, in these same
machines, the provision of an a.djusta.ble sub-
frame cooperating with the carding drum, said
sub-frame being designed ta follow closely the
shape of said drum and capable of belng moved
as closely as possible to the points, this sub-
framne preventing any loss as well as blowing-off
or evaporation of the substance;

And a sixth arrangement—relating to the
woven products—consisting In producing these
by weaving kapok threads (more particularly
those obtalned by the methods described hereto-
fore and which, besldes kappk fibres, may al-
ready contaln other fibres) together with threads
obtalned from a heavier product such as J:amm
cotton, wool, and the like, certaln fibres being
more partl.cl.ﬂa,rly adapted to form the chain and
others the weft.

The invention aims at, and mora particulgrily,
relates to certaln ways of applying ssid arrange-
ments and certaln ways of carrying same Into
praxis; and it still more particularly, this as
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concerns the creation of a new Industrial prod-
uct, alms at and relates to methods and appa-
ratus to be used in connection with the several
arrangements, the various appropriate constit-
uent primary elements, as well the thread proper
obtained by said methods and apparatus, and
the products woven with this thread or obtained
or formed generally In accordance with the
invention,

‘The several features of the Inventlon will be
brought into evidence from the following de-
scription, reference being made by way of slm-
ple example to the accompanying drawings, in
which:

Fig. 1 shows, schematically and in side eleva-
tion, a machine for carding kapok;

Fig. 2 shows separately the carding drum and
a subframe according another arrangement;

Fig, 3 is a sectlon of a lining, provided for the
carding drum with points;

Fig. 4 Is a view showing the developed lining;

Fig. 5 Is a similar pertial view, on a larger
scale, to that shown in Fig. 4;

Fig. 6 1s a perspectlve view showing several
carding linings Juxtaposed on the drum; and

Fg. 7 Is a schematic sectlion of the carding
drum.

According to the invention and, more partlcu-
larly, according to the preferred means of car-
rylng same into effect, as well as to those of
realizing its various parts, spinning of the kapok
is preferably carrled out as follows:

As new material there 1s used a mixture com-
prising, on the one hand, kapok fibres, and, on
the other hand, fibres of &t least one heavier tex-
tile substance, such as rayon, cotton, or several
of these substances (It being understood that,
preferably, rayon be used), sald mixture heilng
prepared contalning the followlng ingredients in
the respective limits of proportions, by welght:

Kapok fibres: 95% to 556% (and even 50%),
Other fibres, more especially rayon: 5% to 45%
(and even 50%),

the whole belng such, considering the differences
in density hetween the kapok and the other
fibres used, that the contents of kapok In the
finished product be predominating, the heavier
flbres in sald product belng adapted to act as
pricks in respect of the kapok fibres,

The rayon used may be of any sultable type
such as obiained, for example, by the viscous
process, the acetate, copper, or collocdion method,
or the like, and it may be formed, as desired, from
plain or hollow fibres, the latter type, however,
belng preferably used.

Before proceeding with spinning, the mixture
is given the desired homogeneity by proceeding
as described hereafter,

A layer of kapok fibres Is spreasd out upon
which a layer of appropriate softening ingredient
1s applied which, itself, Is covered with a less im-
portant layer of a heavier carrier, such as rayon,
this within the limits of the proportlons indi-
cated hereabove, this operation s repeated so as
to obtain from slx to elght layers, The whole
is then mixed by means of the usual machines
and the mixture Is then transferred to a carding
machine,

The softening operation 1s carrled out in such
way as to render the fibres capable of becoming
rapldly impregnated and lubricated respectively
s0 as to permit thelir reclprocal longitudinal slid-
ing movement this without their abandoning the
highly intimate contact which latter is ensured
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by the capillary actlon of the softening Ingredis
ent, and, furthermore, to soften the flbres and,
at the same time, increase thelr adhering ca-
pacity.

Due to this braked sliding motion of the fibres,
the subsequent carding operation, which has
more particularly for its object to place the
fibres in parallel relationship by the action of
the points of the carding drum, may be carrled
out correctly, that is to say without danger of
the fibres being torn by said points.

Finally, the softening ingredient must be such
as to modify the constitution of the fibre but
temporarlly, 1. e. during the carding and spin-
ning operations.

To this effect, it may be indicated to utilize
the following formula which is glven by way of
example only, it being understood that only the
limits of proportions of the several ingredients
are glven and that the several substances men-
tioned may be replaced by others having similar
properties.

Per 100 1bs. of softening material ready to be
used:

Pounds | Qunces

Purlfled oil of vaseline. ___.___ . ... ... 10 11

Pine oil 3 12

Qreasy coco acld . 10 11
low. 1 g

Castor ofl. . . 1 4

Carbonate of sodium 1 4
BT ool 0 4

100

It should be noted that the proportion of wa-
ter used may vary in accordance with the pre-
vailing hygrometric conditions.

The proportion, by weight, of the softening
material to be used in respect of the welght of
the fibrous material to be treated depends on the
density of said material and may, i.e. vary be-
tween 10 and 40%.

It may be remarked that, besides its use as a
softening agent, the softening composition ac-
cording to the above formula may furthermore
be used as agglutinant.

The carding operation may be carried out on
any known type of carding machine which, how-
ever, 1s conveniently provided with carding lin-
ings so &8s to permit of obtaining a uniform re-
partition of the fibres over the entire width of
the lap.

Furthermore, due to the fragility of the kapok
fibres, the contacts hetween these and the points
of the lining are preferably reduced to a mini-
mum, one contact, at least, being nevertheless
ensured hetween each of the fibres and one of
said points.

On the other hand the thickness of the fibre
itself should also be consldered since the card-
ing operation shall not have for its excluslve
object to secure a perfect parallelism of the
fibres, but also to eliminate forelgn ingredients
which may be present in the kapok.

To this effect one preferably proceeds In one
of the followlng ways.

As regards firstly the active elements of the
carding cylinder (cylindcr shown schematically
by reference numeral 4, Figs. 1, 2, T) {t comprises
linings provided with points, certain of said lin-
ings being constituted by a band of woven felt
or molton [, 2, these linings being traversed by
clamps 2 made of hardened steel the extremities
of which, forming sald points, are preferably in-
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clined in respect of gaid band and, consequently,
of the periphery of the drum (Figs. 3 to 5).

The arrangement is preferably such that said
points, cn rotation of the cylinder 4, determine
a helicoidal disengagemcnt, a5 may be seen in
Figs. 4 and 5, which may ke cbtained by helical
winding upon the cylinder of the band I, 2 which
forms the lining with points.

Due to this helicoidal winding of the lining the
number of points put in contact with the kapok
is reduced to a minimum while no portion of the
surface is being left uncarded,

Various helicoidal windings running in oppo-
site directions may also be provided (Fig. 6).

The linings | and 2 are fixed upon the cylin-
der by any suitable motns.

Once realized, this arrangement is completed,
firstly, by several operating drums 5 to 8 (Fig. 1)
which are preferably provided with a continu-
ously or discontinuously operating change speed
device =0 as to permit choosing of the prop-
erly adapted speed for the treatment of each
type fibre; said operating drums being further-
more precisely regulated in respect of the drum
surface.

A combing cylinder 10 (Fig. 1)} is then asso-
ciated with drum 4, said cylinder receiving the
web or lap |1 on leaving the drum; in accord-
ance with anolher arrangement of the invention,
means are provided upon the periphery of said
corrhing cylinder which are adapted to take up
foreign matters contained in the kapok which,
otherwise, would eventually tear the web and
thereby determine frequent breakage of the
thread.

Sald means are preferably constituted by a ro-
tatable brushing cylinder {2 provided with fancy
filleting, i.c. a filleting with highly flexible and
relatively lchg steel points having a2 length of
approximately 20 m/m.

The position of the brushing cylinder is regu-
lated in such way that its points are flush with
the combing cylinder; the distance between the
extremities of said points and thcse of the comb-
ing cylinder being, for example, not more than
27100 mm.

According to a further arrangement, the lower
part of the carding drum 4 is preferably pro-
vided with an adjustable false-bottom or sub-
frame i? which is supported in such manner
that it may be brought in close relation-ship to
said drum so as to have clear spaces just wide
enough to permit the passage therethrough of the
linings 1, 2 and of the points 2.

This false-hottom may, for example, be mount-
ed upon supports provided with set screws I3.
It thus permits to circumvent any loss, ventila-
tion and evaporation, or, in other words, to re-
tain the fibres which have 2 tendency of escap-
ing due to gravity or due to displacements of
air occurring along the surface of the drum.
Any other suitable means may be used to secure
the same effect.

Regardless of which of the above arrange-
ments may be used, it appears clearly that, ac-
cording to the invention, a material is obtained
which may be advantageously used for spinning
purposes and which is perfectly adapted for
weaving purposcs while still retaining the re-
markable qualities of kapok.

The product resulting from the mixture ob-
tained is more particularly characterized by the
features deflned hereafter.

Since artificial silk, called “rayon™ has a dens-
ity of about 1,5 whereas the density of kapok
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is only 0,15, that is 10 times less, the percentages
in welght of the materials of the mixture as com-
pared to those obtalned with known mixtures,
give particularly reduced percentages in volume.

The followlng table gives the percentages of
the madterlals of the mixture, such as artificial
silk called “rayon”, compared with the percent-
ages In welght of the mixture material.

Percentages in .
weight Percentages in volume
Artificial | Density I Artifieial
Kapok | sitk called | of the Kapok | silk called

“rayon’’ ixture ‘‘rayon’’

60 40 0. 690 03. 50 6. 50

70 30 0. 655 85, 70 4. 30

B0 20 0.420 97. 60 2,40

90 10 0, 285 08, 60 1.10

93 5 0.217 99. 48 0.52

Thus, the use, in this mixture, of the heavy
flbre of the artificial sllk called “rayon” mixed
with the very light kapok fibre, permits of re-
ducing to Insignificant figures the percentage in
volume of the fibre of the mixture. The thread
resulting from this mixture thus has the exter-
nal appearance of kapok and the properties of
softness, non rotting, poor electrical conductivity
which are peculiar features of this fibre.

The threads made with the mixtures given in
the preceding table permlt of obtaining per kg.
the following lengths (of a thread comparable in
section to that of & thread of cotton of 5.000
metres to the kg.).

Density of Lengths

the obtained to the
mixture ke,

0.62 12. 000
0.55 15. 000
0.42 18. 750
0. 285 29. 000
0.217 37. 000

These figures are only given by way of exam-
ple as they are a ratio of the torsion of the
thread.

In conclusion:

The addition of fibre of “rayon” in the propor-
tions indicated herein to the kapok permits of
obtaining the following technical advantages:

(a) Dite to the presence of rayon feeding, a
principal requirement in spinning of the kapok
fibres can be realized.

(b) The proportion in volume that is to say
apparent of the material of the mixture, is much
reduced.

(¢)» The properties of the product obtained are
those of kapok: non rotting, slight conductivity,
impermeability, Insulating qualities,

(d) The product can be dyed uniformly.

It should be noted that the invention is also
applicable to a mixture of kapok and cotton
since the latter material has only a slight differ-
ence In density to rayon. It would then be pos-
sible to obtafin miXed threads of 40 to 5% cotton,
& result never obtained, giving no difficulty in
dyveing and having the advantages outlined above.

As a new industrial product various types of
fabric may be obtained by utilizing kapok thread
obtained in accordance with the Invention,

Kapok thread may be spun in combination
with rayon thread whereby a fabric is obtained
which is warmer, lighter and cheaper a8 com-
pared to that obtained by using rayon exclusively



4

and this new fabric may be dyed in the same
manner as a rayon product. Analogous advan-
tages may be obtained in combining, by spinning,
kapok and linen or cotton thread.

Another fabric is made by splnning in combi-
nation a fine cotton thread with a coarser kapok
thread (it being understood that the kapok
thread always contains a certaln addltion of
other fibres,) more particularly, rayon fbres.
The cotton yarn may be used as chaln thread,
while the kapok yarn 15 used as weft thread.
In this fabric which is very warm and solld and

328,705

which has a silky touch, the fine cotton threads
disappear practically completely, that 1s they can
nelther be seen nor felt.

Still another fabric can be made by using
kapok and woolen yarns; this latter fabric is
warmer, lighter and cheaper than that made ex-
clusively of woolen yarn.

A velvety appearance may be realized by sub-
Jecting the fabric to a raising or twisting opera-

10 tion.

ALFRED MICHEL,



