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SPREADING OF PARTICULATE MATTER 

The invention relates to improvements in spreading 
small particles of material in a uniform manner onto a 
Surface. More particularly the invention relates to a 
method, and apparatus, for spreading flock fibres uni 
formly onto a substrate. r 

It has previously been proposed to apply flock fibres 
onto a substrate to which adhesive has been applied by 
spreading an excess of said flock fibres onto the sub 
strate and thereafter removing the excess flock fibres 
which have not adhered to the substrate, by a vacuum 
ing technique. It has also been proposed to direct flock 
fibres onto a substrate by means of an electrostatic 
field. The former method requires an initial substan 
tially uniform distribution of flock fibres followed by 
costly vacuuming and, optionally, recirculation devices 
for coping with the excess flock applied to the sub 
strate. The final weight of flock adhered to the sub 
strate using this method is determined by the quantity 
and distribution of adhesive. The second method re 
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quires the generation and maintenance of a uniform 
electrostatic field and produces a product in which the 
flock fibres are aligned with their long axes at least sub 
stantially perpendicular. to the plane of the substrate. 
When the object of flocking is principally to increase 
the opacity of the substrate, then such an arrangement 
of flock fibres is neither necessary nor desirable. 
We have now invented an improved method and ap 

paratus for distributing flock fibres in a uniform man 
ner onto a substrate which requires neither the use of 
an excess quantity of flock, nor the use of an electro 
static field. 
Accordingly the invention provides in one of its as 

pects a process for the continuous uniform distribution 
of particulate matter onto a substrate advancing at a 
constant rate, comprising continuously forming a sus 
pension of said particulate matter in a turbulent stream 
of gaseous fluid, and directing said suspension whilst 
maintaining turbulence in the gaseous fluid onto the 
said substrate at a constant mass flow rate. 
Generally the gaseous fluid will be air. 
The apparatus for performing the above process 

comprises a hollow cylinder provided with a slot ex 
tending along its effective length and a member located 
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coaxially within the cylinder and rotatable about its . 
lengthwise axis comprising support means extending 
beyond the ends of said hollow cylinder and having 
mounted therebetween a plurality of vanes disposed: 
within the said hollow cylinder, each vane extending 
along the entire effective length at least of said hollow 
cylinder, the outer edges of said vanes being adjacent 
but not touching the inner wall of said cylinder and said 
vanes having radially measured dimensions less than 
the internal radius of the hollow cylinder to define a 
central, cylindrical channel within the said member 
means for supplying particulate matter suspended in a 
turbulent stream of gaseous fluid at a constant rate to 
the said channel defined within said member, means for 
axially rotating said member at a uniform rate and 
means for advancing a substrate perpendicular to said 
slot in said hollow cylinder. 
The apparatus is capable of uniformly distributing 

small quantities of particulate material over a large 
area. For example, we have distributed as little as 0.5g 
of o-cellulose flock fibres uniformly over 1 square me 
tre. The apparatus is equally capable, however, of me 
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tering and distributing uniformly much larger quanti 
ties of particulate matter at high rates. 
By “effective length' of the first member we mean 

the width over which it is desired to deposit particulate 
matter. Thus the slot need not extend across the whole 
width of the first member. However, it is desirable that 
the length of the vanes should be at least as long as the 
slot. 

It is only necessary that the vanes of the second mem 
ber be mounted to support means at their desirable al 
though frequently it will prove disirable to provide a 
number of strengthening and bracing means at spaced 
intervals along the length of the vanes. The bracing 
means connect adjacent vanes and thereby serve to 
stiffen up the second member. Care must be taken, 
however, to ensure that the presence of the bracing 
means does not interfere with the uniform deposition of 
particulate matter and, therefore, we prefer to use the 
minimum of bracing means necessary to maintain the 
second member stable. 
Advantage may lie in avoiding positioning the brac 

ing means in planes perpendicular to the axis of the ap 
paratus, since the presence of the bracing means may 
produce irregular distribution of the particulate matter 
on the substrate material which will be apparent as lon 
gitudinally extending stripes. Alternatively we find that 
a uniform distribution may be obtained if a large num 
ber of bracing means positioned perpendicularly to the 
axis of the apparatus are employed, for example, if the 
bracing means are spaced at intervals of between 2 and 
8 cm apart along the length of the second member. The 
latter arrangement is preferred for reasons of ease of 
manufacture. The clearance between the ends of the 
vanes of the second member and the inner walls of the 
enclosing first member should be as small as is practica 
ble. The number of vanes is an important factor in 
achieving uniform flock deposition and should not be 
less than 6, preferably not less than 16. Preferably the 
Vanes are symmetrically disposed around the axis. 

If desired the stability of the second member can be 
further increased by means of an axially situated shaft 
with the hollow channel, which shaft serves to link the 
vane support means. w 
We have observed that the distribution of flock fibres 

onto a substrate improves as the number of vanes pass 
ing the slot increases. Such improvement can obviously 
be achieved either by using a second member with a 
relatively large number of vanes at a relatively low 
speed of revolution or, alternatively, a small number of 
vanes at high speeds of revolution. 
The actual design of the vanes may take a number of 

forms. For example the vanes may be of plane rectan 
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gular cross-section extending the length of the appara 
tus. Alternatively the vane cross-section may be wedge 
shaped, with, for example, the thickness of the cross 
section greater at the vane tip than towards the centre 
of the vane assembly. Again, the vanes may be curved 
in the planes perpendicular and/or parallel to the axis 
of the apparatus. 
The vanes may be made of any material capable of 

resisting dimensional distortion under the loads experi 
enced in operation and which are further safe in opera 
tion. Thus mild steel and fibrereinforced plastics are 
suitable materials. 
With reference to the process aspects of the inven 

tion, we find that the particulate matter is preferably 
supplied at as high a concentration in as small a quan 
tity of air as is feasible - for this reason a turboblower 
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is preferred to a centrifugal fan as the fluid supply 
leaS 

Fluid, for example air, supplied at presures of up to 
0.35 Kg.cm are preferred, more preferably pressures 
between 0.05 and 0.2 Kg.cm, and fluid flow rates of 
about 0.02 to 0.05 m.'s are preferable. 
The fluid should be supplied in a turbulent state, as 

opposed to a streamlined flow. Whilst there will be in 
equalities in the degree of turbulence, for example 
towards the edge of the ducting, it is an essential fea 
ture of our invention that turbulent conditions are 
maintained so that the particulate matter remains sus 
pended in the stream of fluid. This is particularly im 
portant just before the suspended particles are depos 
ited on the substrate. 
A substantially uniform supply of particulate matter 

should be fed into the stream of turbulent fluid. We 
find with flock fibres of ox-cellulose that a conventional 
vibro-screw feeder is a convenient and satisfactory 
means of ensuring a uniform supply to the turboblower, 
the rate of supply being readily adjustable by adjust 
ment of the speed of rotation of the screw. The unifor 
mity of supply of particulate matter may be improved 
by placing a vibrated gauze between the screw feed and 
the point at which the particulate matter enters the 
stream of gaseous fluid. 
By rotating the second member within the first mem 

ber there is maintained a turbulency in the suspension 
of flock in air which prevents any localised concentra 
tion of particulate matter and the sweeping action of 
the vanes prevents any deposition of particulate matter 
on the inner walls of the first member. 
We find that when the suspension of particulate mat 

ter in gaseous fluid is supplied to one end only of the 
hollow shaft of the second member, the apparatus of 
the invention is capable of uniform distribution across 
widths of up to about 2 metres. For greater widths it is 
preferable to supply the shaft with a suspension of par 
ticulate matter in gaseous fluid from both ends in which 
case it is desirable that the opposing streams are di 
rected by baffles or otherwise, so that the one stream 
passes over or alongside the other, so that a direct 
meeting of the opposing streams to the centre of the 
second member is avoided. The nature of the particu 
late matter and the substrate will obviously depend 
upon the type of product it is desired to make. 
The invention is further illustrated in the following 

drawing in which FIG. shows the construction of the 
first and second member in perspective from below, the 
second member being partly withdrawn from the first 
member, 
FIG. 2 is a cross-section through the assembled first 

and second member, 
FIG. 3 is a schematic side view of the apparatus of the 

invention, and, 
FIG. 4 illustrates the use of the invention in the man 

ufacture of a non-woven fabric. 
Referring to FIGS. 1 and 2, reference number 1 indi 

cates the first member and reference number 2 the sec 
ond member. First member 1 consists of a hollow tubu 
lar casing 3 having a longitudinally extending narrow 
slot 4. Second member 2 comprises vanes 7 which are 
supported at their ends by support means (not shown in 
FIGS. 1 and 2 for clarity), said support means being 
linked by means of axial shaft 5. Bracing members 6 
link adjacent vanes 7, to further support vanes 7 and 
thereby to improve the stability second member 2. 
Vanes 7 extend outwardly radially and are arranged so 

5 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
that a small clearance exists between the tips of vanes 
7 and the inner wall of casing 3 (shown in FIG. 2). 
Vanes 7 and bracing means 6 define a central chan 

nel 20 (shown in FIG. 2) which extends the length of 
second member 2. Means (not shown) to supply partic 
ulate matter suspended in gaseous fluid to channel 20 
are incorporated in at least one of the support means. 
The support means (not shown) are provided with 

rotatable bearings (not shown) and drive means (not 
shown) whereby second member 2 may be rotated. 
As shown in FIG. 2 the assembled first and second 

members 1,2 are supported by rigid stands 10 shown in 
the vicinity of advancing substrate 11. 
FIG. 3 shows schematically first member 1, stands 

10, support means 8 of the second member, means 9 
whereby particulate matter is supplied to the apparatus 
and thence to substrate 11. Reference numeral 12 indi 
cates a turbo-blower, which is connected by vibro 
screw feed 13 to storage hopper 14. If the length of the 
apparatus of the invention is long, supply means 9, tur 
bo-blower 12, vibro-screw feed 13 and hopper 14 may 
be duplicated at the other end of the apparatus as indi 
cated in dotted lines. Alternatively a single screw feed 
13 may feed both ends of the apparatus. 

In operation, particulate material stored in hopper 14 
is metered by vibro-screw feed 13 to turbo-blower 12 
and thence into central channel 20 of second member 
2 by way of supply means 9. Second member 2 is ro 
tated by, for instance, an electric motor and drive 
means (not shown). The air-borne particulate matter 
passes from channel 20 into the volumes between vanes 
7 and the inner surface of casing 3, and thence via slot 
4 onto advancing substrate 11. 
The invention is further illustrated by the following 

example with reference to FIG. 4, in which one applica 
tion of the invention is described. 

EXAMPLE 

A non-woven web having a weight of 12 gm' and 
composed of continuous bicomponent filaments having 
an extensibility to break of about 150% and a count of 
about 5 denier per filament, the components being a 
core of nylon 6.6 with a sheath of nylon 6 (the core 
weighing about 65% of the total filament weight) was 
manufactured by forwarding the freshly spun filaments 
onto a collecting surface by means of a traversing pneu 
matic forwarding device. The web so produced, which 
had a width of 1.0 m, was wound up on a roll, inter 
leaved with tissue paper, and the roll was subsequently 
passed through an atmosphere of steam at 1.75 
Kg.cm, at a speed giving a residence time of some 5 
secs, which treatment bonded the filaments of the web 
together by softening the nylon 6 sheath. The bonded 
web was rewound as a roll, the interleaving tissue paper 
being discarded. This roll of web was used as the feed 
stock for the apparatus illustrated in FIG. 4, reference 
numeral 20 indicating the roll of web, and reference 
numeral 21 the passage of the web as it was unwound 
from roll 20. 
Base web 21 was passed between nip rolls 22, 23 at a 

speed of about 5 m. min, roll 22 being a gravure roll 
contacting adhesive 25 contained in bath 26. Doctor 
blade 24 ensures even distribution of adhesive along 
the length of roll 22 and hence across the width of web 
21. The adhesive employed was a self-linking acrylic 
copolymer, designated Primal HA8, supplied by Lennig 
Chemicals Limited, emulsified in water to give about 
50% solids. The amount of solids applied to the web 21 
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by roll 22 was adjusted to about 2 g. m by further di 
luting the emulsion with water. 
The base web coated with adhesive (designated 27) 

was advanced to a flocking station 28, comprising the 
apparatus of the present invention situated above (29) 
and below (30) web 27. Flock fibres of ay-cellulose hav 
ing a nominal length of 0.3 cm were advanced from 
storage hoppers (not shown) via vibro-screw feeds 31, 
31' into a stream of air at venturi 32, 32", said stream 
of air being supplied by turbo-blowers 33,33' at a rate 
of 50 ft/min. The air-borne flock fibres, which were 
Supplied at a rate of 100 g. min were passed via pipe 9, 
9" (shown schematically) to barrel 5,5' and was distrib 
uted uniformly by rotating vanes 7, 7' onto the adhe 
sive coated base web 27 via slot 4,4'. Slot 4 was offset 
from slot 4'. The apparatus 29 and 30 comprised a cy 
lindrical first member of length 110 cm and diameter 
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15.5 cm having a slot of width 0.65 cm. The second 
member in each case comprised 18 equispaced vanes 
mounted radially with respect to the axis. The vanes 
were manufactured from mild steel sheet of 1.50 mm 
thickness and were supported by mild steel sheet brac 
ing means spaced apart at 2.5 cm intervals. The second 
member was rotated at 385 rpm. The clearance be 
tween the vanes and the inner wall of the second mem 
ber was nominally 0.6 cm. The apparatus 29, 30 was 
enclosed within extraction hood 35, 35' and mild suc 
tion was applied to remove any surplus flock fibres 
which failed to contact the adhesive. The flock fibres 
were thereby applied to the base web at a rate which 
gave 20 c.m' flock fibres on the web. Subsequently, 
flocked web 40 was passed through a hot dry zone 41 in 
which the adhesive was cured. The Zone 41 may be a 
hot air blower, radiant heaters or a hot air oven. The 
residence time was about 2 minutes at a temperature of 
140°C. Finally web 40 is passed via idler and spreading 
rollers 45, 46 to wind-up means 50. 
The physical properties of the product were found to 

be as follows: 

Weight: 
Tear strength: 

33.0 g.m. 
Machine direction: 1.95 Kg 
Cross-machine direction: 2.10 Kg 
Machine direction: 42.0% 
Cross-machine direction: 45% 
430 g.cm 
Machine direction: 1.40 Kg 
Cross-machine direction: I.27 Kg 

Extension: 

Burst strength: 
Breaking load: 

The product was a lightweight drapeable fabric hav 
ing good tear strength, burst strength and breaking 
load. It had excellent drape, stretch properties and 
crease resistance. It could be dyed, printed, cut without 
fraying, sewn, glued and sterilised by conventional 
techniques. The properties of the product made it suit 
able for fabric outlets, such as bed sheets, pillowcases, 
surgical gowns and masks, drapes, tablecloths, hand 
kerchiefs, wiping cloths, bibs, underwear, nappy linings 
and covers, incontinence and sanitary pad covers, and 
apparel. 
What we claim is: 
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1. Apparatus for the uniform distribution of particu 

late matter on to a substrate advancing at a uniform 
rate, comprising an elongated hollow cylinder provided 
with a slot extending along its effective length; a mem 
ber located coaxially within the cylinder and rotatable 
about its lengthwise axis, said member comprising sup 
port means extending beyond the ends of said hollow 
cylinder and having mounted therebetween a plurality 
of vanes disposed within said hollow cylinder, each of 
said Vanes extending along the entire effective length of 
said hollow cylinder, the outer edges of said vanes 
being adjacent but not touching the inner wall of said 
cylinder, said vanes having radially measured dimen 
sions less than the internal radius of the hollow cylinder 
to define a central, cylindrical channel within said 
member; means for supplying particulate matter sus 
pended in a turbulent stream of gaseous fluid at a con 
stant rate to said channel defined within said member; 
means for axially rotating said member at a uniform 
rate; and means for advancing a substrate perpendicu 
lar to said slot in said hollow cylinder, the slot in said 
hollow cylinder and said rotatable member each having 
a length sufficient to enable uniform distribution of 
particulate matter onto a substrate having a width in 
the range of 1 meter and above. 

2. Apparatus according to claim , wherein bracing 
means extending between adjacent vanes are provided 
at intervals along the length of the said member. 

3. Apparatus according to claim 2, wherein said brac 
ing means are set at angles to planes perpendicular to 
the lengthwise axis of said member. 

4. Apparatus according to claim 2, wherein said brac 
ing means are set perpendicularly to the lengthwise axis 
of said second member and at intervals of between 2 
and 8 cm. 

5. Apparatus according to claim 1, wherein there are 
at least 6 vanes preferably not less than 16 vanes in said 
member. 

6. Apparatus according to claim 1, wherein an axial 
shaft is situated within central channel of said second 
member links the vane support means thereof. 

7. Apparatus according to claim 1, wherein the cross 
section of the vanes is wedge-shaped. 

8. Apparatus according to claim , wherein the vanes 
are manufactured of mild steel. 

9. Apparatus according to claim i, wherein the vanes 
are manufactured of a fibre-reinforced plastic material. 

10. Apparatus according to claim 1, wherein the 
means for supplying particulate matter comprises a 
hopper and a vibrated screw feed. 

11. Apparatus according to claim 1, wherein the gas 
eous fluid is supplied by means of a turbo-blower. 
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12. Apparatus according to claim 10, wherein a vi 
brated gauze is interposed between the screw feed and 
the point at which the particulate matter enters the 
stream of gaseous fluid. 

13. Apparatus according to claim 1, wherein the sus 
pension of particulate matter is directed into the cen 
tral chamber within the said second member from both 
ends thereof. 
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