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This invention relates to the distribution and 
fixation of fires and other particulate nate 
rial on an adhesive surface, and has as its prin 
cipal object, to provide a simple and inexpensive 
process and apparatus for distributing Staple 
fibre substantially unifornly over a moving 
adhesive surface (e. g. an adhesive coated Sur 
face of a growing textile fabric) With the fibres 
aligned so that their axes are perpendicular 
to said surface, and fixing the fibres to the 
fabric by means of the adhesive so as to pro 
wide the fabric with a pile or a Suede finish. 

U. S. Patent No. 2,567,327 of September 11, 
1951 describes the production of pile fabrics 
of the kind in which the pile is of staple fibre 
bonded to a backing fabric, by a method in which 
the fabric is first provided with a sticky coating 
of a, thernoplastic polymer and a mixture of 
two plasticise's therefor of Substantially dif 
ferent volatilities, the Staple fibre is then ap 
pied to this coating so as to adhere thereto, and 
the coated fabric is heated to cause prefer 
ential evaporation of the rimore Volatile plasticiser 
and conversion of the sticky coating into a non 
sticky flexibie coating. The raethod specif 
ically described for applying the staple fibre to 
the coated fabric is to sift the fibre on to the 
coated fabric and distribute it thereon by means 
of a beater. The present invention provides 
inter alia, an in proved ethod of applying the 
staple fibre in the production of pile fabrics 
by the general method referred to, i.e. by bond 
ing a staple fibre on to a coated backing fabric. 
The process of the present invention comprises 

causing said surface to pass between an earthed 
metallic surface and an unearthed metallic 
Surface, feeding the particulate material be 
tween the adhesive Surface and the uneathed 
surface, alternately charging and discharging 
said unearthed Surface through a variable Spark 
gap in such a way as to establish between said 
metallic surfaces and perpendicular to said ad 
hesive surface, an alternating field in Which, 
during each cycle, the intensity rises steeply 
to a maximum from which it falls steeply, con 
tinues for a longer period than that occupied 
by said rise and fall at substantially zero inten 
sity, falls steeply to a minimum arithmetically 
equal to said maximum and rises steeply there 
from, controlling the characteristics of Said 
field by the size of the Spark gap So that particles 
of the said material move rapidly back and forth 
between the unearthed surface and the adhe 
sive Surface until they become embedded in the 
latter, and hardening the adhesive Surface to 
fix the particles. 
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In its application to the production of pile 

fabrics, the invention comprises a process of the 
kind defined in the preceding paragraph in which 
the particulate material is a flock of textile fibre 
and the Surface on which the fiore is distributed 
and fixed is that of ail adhesive coating on a 
textile faloric. The effect of the field established 
in the condenser through which the fabric passes 
is to set the fibre in notion and produce on Said 
Surface a substantially uniform distribution of 
fibres, the fibres being aligned. With their axes 
Substantially perpendicular to said surface, and 
adhering thereto. The fabric then passes from 
the condense' into a region wherein the adhesive 
is hardened, so permanently anchoring the pile. 
Apparatus Suitable for carrying out the process 

of the invention comprises an electrostatic plate 
condenser having one plate earthed and the other 
uneathed and connected through a variable 
Spark gap to a high-tension magneto, means fol' 
roving the adhesive surface through said con 
denser perpendicular to the field established 
therein by operation of the magneto, means for 
feeding the particulate material between the un 
earthed plate and the adhesive surface, and 
means for hardening the adhesive after passage 
through the condenser. 
Apparatus for forming pile fabrics by the proc 

ess of the invention includes a flock-distributor 
which may, for instance, comprise a hopper feed 
ing on to an oscillating Screen, or a rotating 
cylinder With perforated sides, or a hopper feed 
ing the flock by means of a paddle through a 
Screen, placed So as to feed the flock into the vi 
cinity of the adhesive surface near where the 
fabric enters the condenser, a heating chamber 
for setting the adhesive after the fabric leaves 
the condenser, means for drawing the fabric 
past the flock-distributor through the condenser 
and heating chamber, and means for taking up 
the pile fabric forced. The apparatus should be 
So constructed that neither the adhesive coated 
Surface nor the pile come into contact with sur 
faces that might darinage them. To this end, in 
the preferred form of apparatus all guide rolls 
contact only the uncoated or back surface of the 
fabric, and the necessary traction is applied by 
pin-rolls. 

It Will be observed that the electrical apparatus 
of the invention, unlike other electrical apparatus 
that has been proposed for electro-coating, is 
very simple, cheap, and readily available since, 
as the Source of current, all that is required is 
a magneto which may be of a standard type 
used for automobile or aircraft engines. By the 
combination of the magneto with a Spark gap 
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of suitable width in series, the very sharp rise 
and fall of intensity in the field at each alterna 
tion, the dwell at substantially Zero intensity, 
the equally sharp reverse fall to and rise from 
a minimum arithmetically equal to the Inaxi 
murn, the magnitudes of Inaximuli and mini 
num, and the frequency, which we find best 
adapted to orient the fibres or other particles 
and impel them on to the adhesive Surface, are 
leadily obtained at a very Small expenditure of 
power, and since the current generated is So Small, 
danger to the operatives is minimised. The 3d 
justable spark gap enables the best iield-cial'- 
acteristics for a particular combination of par 
ticulate materiai and fabric or other backing 
material, under particular atinoSpheric condi 
tions, to be quickly obtained. 

the best results have been obtained When, in 
addition to the variable Spark gap, a fixed Spark 
is provided between the Secondary Winding of the 
magneto and the variable gap. This fixed gap 
inay, for instance, be provided by feeding the 
current in the seconday to the distributor ter 
minals through a rotating arm between which 
and the several terninals at its nearest approach 
to then there is a gap of Several rhillimetres. 
She valliable gap Willi in general need to be set, 
much Wide than the fixed gap, e. g. 6 to 2 n.1). 

it is of great advantage to provide between 
the earthed piate of the Condense and the path 
of tie fabric a, sheet of materia of dielectric 
constant at least 3 and, preferabiy higher, e. g. 
polyvinyl chloride, or rubber hydrochloride. This 
increases the charge which the condensei can 
take Without discharge between the charged 
plates and the earthed plate. The imagneto 
should be capable of charging the condenser to 
at least 50,000 volts, and preferably to a con 
siderably higher voltage, e. g. up to 50,000 volts 
Or even up to 100,000 Voits. In general the 
greatei' the distance apart of the piates the higher 
the voltage should be. With the condenser plates 
at a distance apart of A to 1 inch, e.g. /2 inch, 
useful reSuits have been obtained with voltages 
between 20,000 and 50,000, e. g. 40,000. A suit 
able range of frequency for the alternating field is 
i0 to 80 and especially i0 to 20 cycles per sec 
Ond. In general, the greater the distance be 
tWeein the plates the lower should be the fre 
quency of interruption. 
In carrying out the invention, excellent results 

have been obtained using as the backing-fabrica, 
fabric of cotton or cther form of cellulose, includ 
ing regenerated cellulose. Fabrics of high tenac 
ity regenerated cellulose such as is obtainable by 
Saponifying ceilulose acetate yarn that has been 
Stretched considerably in Steain or hot water are 
particularly Suitable when a strong light-weight 
backing fabric is required. Backing fabrics of 
Other materials can be used, including materials 
of higher dielectric constant and dielectric 
strength and lower moisture regain, than cotton, 
for example Silk, Wool, casein, soya-bean protein 
and other proteinaceous fibers; cellulose esters 
and ethers; fibre-forming condensation polymers 
Such as inylon; fibre-forming addition polyiners 
Such as co-polymers of vinyl chloride with vinyl 
acetate, With vinylidene chloride, or with acryloni 
trile, or of acrylonitrile with methacrylonitrile; 
and mineral fibre-forming materials such as 
glass. 
The staple fibre used may be composed of any 

Of the haterials Specified above with reference to 
the packing fabric. Excellent products have been 

4. 
obtained with staple fibre of length between 1 
and 4 inn. 
The adhesive used may be of the kind referred 

to in U. S. Patent, No. 2,567,327. Thus, for ex 
aimple, a suitable adhesive comprises polyvinyl 
acetate plasticised with a major pl’Oportion of a 
volatile plasticiser such as dinnethyl phthalate, 
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glycol diacetate, triethyl phosphate or tributy 
phosphate, and a minor proportion of a leSS vola 
tile plasticiser Such as tricresyl phosphate of tri 
phenyl phosphate. As described in the Said ap 
plication, a thin foundation-layer of plasticised 

7, cihloride is preferably provided for Such 
an adhesive. Another for in of adhesive that is 
very suitable, particularly for bonding cellulose 
acetate fibre to a cellulose acetate fabric, Com 
prises a solution in a volatile Solvent of a copoly 
nner of butadiene and acrylonitrile, Vulcanising 
ingredients therefor, and mixture of two plasti 
cisers of different, volatilities, e. g., dinnethyl 
phthalate and dibutyl phthalate or triCreSylphoS 
phate. The solution is applied to the fabric, the 
volatile fabric evaporated leaving a sticky coating 
and, after formation of the pile, the coating is 

is hardened by evaporation of more volatile plasti 
ciser and Vulcanisation of the polyInsi. Other 
kinds of adhesive capable of being hardened to 
give a flexible coating, so firmly anchoring the 
pile, can be used. Thus, for example, the ad 
hesive may be a dispersion of a polymer such as 
polyvinyl chloride, that undergoes gelling when 
heated. Biends of polyvinyl chloride or the like 
With rubber-like polymers, e. g. co-poiymers of 
butadiene With acrylonitrile, nay also be used. 
C1 the adhesive may have a basis of a heat 
hardening Synthetic resin, e. g. a heat-hardening 
addition polymer such as diallyl phthalate or 
aiiyi diglycol phthalate, any necessary catalyst 
being present in the adhesive composition. Ad 
hesives having a basis of an aqueous emulsion 
Such as rubber latex which can be set by drying 
can also be used. 
The hardening of the adhesive coating after 

application of the staple-fibre may be effected, 
for example, by radiant heat, by dielectric heat 
ing, Ol' by means of a current of hot air. 
The accompanying diagrammatic drawing 

ShoWS by Way of example, in part-sectional ele 
Vation, a lay-OUt comprising a form of apparatus 
according to the invention. 
The fabric is drawn from the supply roll 2 

Over Supporting rol. 3 and guide bars 4 under 
the dope-casting box 5 and doctor-blade 6, to 
the heating cabinet . Dope comprising a heat 
hardenable adhesive in solution in volatile solvent 
is Supplied to the dope-casting box 5 by the 
punp 5d and forms a thick layer id on the fabric 
, this layer being spread by the doctor-blade 6 
to form a thin even layer b. Within the dryer 

the fabric is heated by infra-red heaters S; 
air is drawn in through apertures 9 and air and 
Solvent vapours are drawn off through the duct 

to Solvent recovery plant not shown. 
From the heating cabinet E the fabric passes 

beneath a flock-distributor comprising a hop 
per 2 feeding on to a screen 3 which is oscillat 
ed by Spring-cam mechanism. A to distribute 
flock FC on to the adhesive layer b of the travel 
ling fabric. 
The fabric passes over guide roll 5 and through 

the electroStatic condenser is. The condense 
comprises a single earthed plate covered on 
the inside with a dielectric layer a of polyvinyl 
chloride sheet, and three plates 8, 9 and 20 con 
nected through variable spark gaps 2, 22 and 23 
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respectively to the collecting leads 24, 25 and 26 
respectively. The collecting lead 24 is connected 
to the terminals 27, 30 and 33 of the distributor 
36 of the 4-pole, 9-point high-tension magneto 
3. Similarly, the collecting lead 25 is connected 
to the terminals 35, 29 and 32, and the collecting 
lead 26 to the terminals 34, 28 and 3, of the dis 
tributor 36. 
The distributor has a rotating arm 36a, which 

distributes current generated in the secondary 
of the magneto to each of the terminals 27 to 36 
in turn. The rotating arm does not make con 
tact with the terminals but clears them by sev 
eral millimetres, thus providing an additional 
Spark gap of fixed dimensions between the sec 
Ondary of the magneto and the adjustable spark 
Sa. 
On driving the magneto 37, each of the plates 

8, 9, 20 receives alternately a high positive 
followed by a high negative charge. The charac 
teristics of the field so produced in the con 
denser S are adjusted by adjustment of the 
Spark gaps 2, 22 and 23 until the individual 
fibres of the flock c align themselves perpendic 
ular to the plates 8, 9 and 20, and substan 
tially equidistant from one another, and move 
rapidly back and forth between those plates and 
the adhesive coating b of the fabric . In the 
course of their movement away from the plates 
8, 9 and 20, the fibres become stuck at one 
end to the adhesive layer b, so forming a pile id 
On the fabric. The condenser and the run of the 
fabric therethrough can be horizontal, but better 
distribution of flock is obtained with the ver 
tical arrangement illustrated. 
From the condenser the fabric passes over a 

guide-roll 38 and past a revolving brush 39 which 
lays the pile, into a stentor-type heater 40. Dur 
ing passage through this heater the adhesive in 
the layer b is hardened, so firmly anchoring the 
pile. From the heater the fabric is removed by 
a pin-roll 4 and collected in folds 42 by a plaiter 
(not ShoWn). 
Using a 4-pole, 9-point Watford aero-magneto, 

the connections shown give a frequency of 11 
cycles per second at 1,000 revolutions per min 
lute. At this speed, and With the three un 
earthed condenser plates shown having each an 
area of 38 x 12 inches and A inch apart, and 
with a fixed spark gap of 2 mm., adjustment of 
the variable spark gap within the range 5 to 15 
nm. Will give suitable activation of a flock of 
cellulose acetate, cotton, regenerated cellulose or 
silk. 
Other types of magneto, e. g. 2-pole, 4- or 6 

point magnetos, connected in such a way and 
driven at such a speed as to give comparable out 
put and frequency can be used. The fixed spark 
gap may be dispensed with or reduced to negli 
gible dimensions as in the usual rotating arm 
type of distributor, but at some sacrifice of effi 
ciency. Elimination of both fixed and variable 
spark gaps has been found to lead to complete 
failure to distribute and impel the flock on to 
the adhesive Surface. Introduction of One Or 
more further spark gaps in Series increases the 
activation of the flock but also makes Satisfac 
tory adjustment difficult. 
The following examples illustrate the inven 

tion: 
Eacample 1 

The apparatus used was that described above 
with reference to the drawing. 
A cellulose acetate Woven fabric Was run 
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6 
through the machine at a speed of 2 yards per 
minute. 
From the dope-casting box 5 there was spread 

On the fabric a dope of the following composition, 
all the parts being by weight: 
150 parts of Hycar O. R. 25 (a rubber-like co 
polymer of butadiene and acrylonitrile) 

3 parts of Sulphur 
3 parts of a 4:1 mixture of mercapto-benz-thia 

Zole and diphenyl guanidine 
7.5 parts of zinc oxide 
37.5 parts of a cumarone resin of melting point 

130° C. 
300 parts of dimethyl phthalate 
4.5 parts of di-octyl phthalate 
378 parts of methyl ethyl ketone 
252 parts of methyl isobutyl ketone 
3 parts of pigment 
The dope was applied at the rate of 3A oz. per 

Square yard. 
The condenser plates were A inch apart; the 

fixed Spark gap between the rotating arm of the 
distributor and the output terminals thereof was 
2 mm.; the magneto, a 4-pole, 9-point Watford 
type, was run at 1,000 revolutions per minute. 
The flock used was a cellulose acetate fibre 

ground to a length of nin. and coloured to 
match the pigment in the dope. 
After passage under the doctor-blade 6, the 

Volatile solvent was evaporated from the coat 
ing of dope, leaving a sticky coating, during pas 
Sage of the fabric through the heating cabinet 
which was maintained at 80° to 90° C., the time 

of passage through the heating cabinet being 1 
miute, 
The adjustable spark gaps 2, 22 and 23, in 

which the terminals across which the sparking 
occurred were plates 4 mm. in diameter, were 
adjusted to give maximum to-and-fro move 
ment of the flock. Under the atmospheric con 
ditions prevailing the correct adjustment was 
found to be 12 mm. 

PaSSage through the condenser caused flock to 
adhere to the Sticky coating, the fibres being 
upstanding and substantially equidistant from 
One another, and forming the desired pile. The 
pile was brushed by the rotating brush 39 to lay 
the pile and remove any loose fibres. 
The fabric then passed through the stentor 

type heater 46 where, during an exposure of 15 
minutes at about 130° C., the adhesive was hard 
ened by evaporation of dimethyl phthalate and 
Vulcanisation of the rubber-like polymer. 

Eacample 2 
The process was carried out as in Example 1 

except that the dope used had the following 
composition (all the parts being by weight): 
150 parts of polyvinyl acetate 
120 parts of dimethyl phthalate 
30 parts of tricresyl phosphate 
750 parts of acetone 
3 parts of pigment 
the backing fabric was of regenerated cellulose 
fibre of tenacity 6 gms. per denier; the evapora 
tion of acetone was carried out at 50° C., and the final heating to evaporate dimethyl phthal 
ate, at 150° C. 

Eacample 3 
The process was carried out as in Example 2 

but Substituting triethyl phosphate for dimethyl 
phthalate and evaporating this plasticiser at 
130° C. 
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Instead of the cellulose acetate fibre, fibre of 
cotton, regenerated cellulose or natural silk of 
fibre length 1 to 3 mm. can be used with appro 
priate adjustment of the variable Spark gap. 

It will be noted that the adhesive paSSing 
through the condenser is substantially free froin 
inflammable solvent volatile enough to present 
a fire-hazard through Sparking. Anotheir Way 
of avoiding this hazard is to formulate the 
cement, for instance a cement having a basis 
of a rubber-like polymer, with a volatile non 
inflammable solvent such as a chlorinated OWel 
aliphatic hydrocarbon. In this case, the reliri 
nary evaporation of solvent can be stopped short 
while the coating is still sticky, hardening may 
be effected by completing the evaporation after 
formation of the pile, the more volatile plasticiser 
being onitted, but special care must be taken to 
avoid poisoning of the operatives by exposure to 
the solvent vapours, and it is preferred to avoid 
the use of such toxic solvents. In the methods 
illustrated in the examples, there is no danger 
of toxic concentrations of vapour being developed 
while the fabric is passing through the con 
denser, and this part of the apparatus need not, 
therefore, be enclosed, but adequate provision 
should be made for removal of the Vapours of 
solvent and more volatile plasticiser during 
evaporation of these liquids, i. e. in the two heat 
ing StepS. 
By duplicating the condenser and magineto and 

spark gap unit shown in the diaWing, the Speed 
at which the fabric can be ruin through the ap 
paratus can be increased. 
The invention has been described with Spe 

cial reference to the manufacture of pile fairiCS. 
The method and apparatus of the invention, 
however, are capable of other applications where 
it is desired to distribute and fiX particulateria 
terial on a moving adhesive Surface, Such as that 
of a suitably coated textile fabric. Thus, for 
example, pigments, metallic powders and other 
effect materials nay, by the proceSS and appa 
ratus of the invention, be distributed and fixed 
on adhesive Surfaces of fabrics, films, paper and 
other webs, provided that the particles used are 
Sufficiently light in Weight to ShoW the desired 
movement under the influence of the field pro 
Wided. 

Having described our invention, what we de 
sire to secure by Letters Patent is: 

1. In apparatus for causing fibers of a textile 
flock, under the influence of an electric field, 
to become distributed over and anchored to an 
adhesive-coated Web paSSing through Said field, 
the combination of a pate COrder Ser having all 
air space between the plates, means for guiding 
a web through said air Space and parallel to the 
plates of said plate condense, an adjustable 
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spark-gap, and a generator of periodically vary 
ing high-tension electromotive force, Said gen 
erator being such that the electromotive force 
during each cycle, rises steeply to a peak, inline 
diately falls steeply therefrom, remains substan 
tially zero for a much longer period than that 
occupied by Said rise and fall, falls Steeply to 
a minimum arithmetically equal to Said peak, 
immediately rises Steeply therefroii), aid COn 
tinues at Substantially zero for the remainder 
of the cycle, one plate of said condense being 
connected through the Spark-gap to one out 
put terminal of said source and the other plate 
being connected to the other output terminal 
of Said Source. 

2. In apparatus for causing fibers of a textile 
flock, under the influence of an electric field, 
to become distributed over and anchored to a 
adhesive-coated web passing through said field, 
the combination of a plate condenser having an 
air space between the plates, neans for guiding 
a web through said air space and parallel to the 
plates of said plate condenser, an adjustable 
Spark-gap, a high-tension Inagneto and means 
for driving said ragneto, One plate of Said COin 
dense oeing connected through the Spark-gap 
to a live terminal of the magneto and the other 
plate being connected to the grounded terminal 
Of the magneto. 

3. Apparatus according to claim 2, wherein 
a fixed Spairk-gap is in Series With the adjust 
able Spark-gap. 

4. AppalatuS according to claim 2, comprising 
Within the CO2ndensei, adjacent to one plate there 
of, and Coextensive With Said plate, a sheet of 
material of iiielectric constant at least 3. 
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