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The invention relates to the manufacture of

pile fabric.
One object of the invention is to provide a
new type of pile fabric which can be produced
5 at low cost. Another object of the invention is
to form a pile fabric with a paper backing. An-
other object of the invention is to provide a
rapid method for the manufacture of a pile
fabric in an unlimited number of designs. An~
other object of the invention is to deposit flock
upon a sheet surface in a fine coating with the

10

of the invention is to provide a textile article
coated with flock in which the fibres are laid
normal to the plane of the tfextile material.
Other objects will be in part obvious or in part
pointed out hereinafter.

The invention accordingly consists in the fea-
tures of construction, combinations of elements,
arrangements of parts, and in the several steps
and relation and order of each of said steps to
one or more of the others thereof, all as will be
illustratively described herein, and the scope of
the application of which will be indicated in
the following claims.

In the accompanying drawings illustrating the
mechanical features of this invention,

Figure 1 is a diagrammatic view illustrating
apparatus for the manufacture of a pile fabric
in which the pile is continuous and attached to
a backing of paper or cloth.

Figure 2 is the representation of a drying room
and take-up device.

Figure 3 is a greatly magnified cross sectional
view of a sheet of the pile fabric constructed
in accordance with the invention 'in which the
backing is paper.

Figure 4 is a view similar to Figure 3 illus-
trating a pile fabric of the invention in which
the backing is cloth, ]

Figure 5 is a diagrammatic view of stenciling
apparatus which may be substituted for the ad-
hesive coating apparatus of Figure 1 in order to
_ put the pile on to the fabric in the foerm of a
design. '

Figure 6 is a diagrammatic view of printing
apparatus utilizing an engraved roll which may
be substituted for the apparatus of Pigure 5 or
i the adhesive applying apparatus of Figure 1.

50  Pigure 7 is an illustration of a pile fabric in-
corporating a design manufactured according to
the invention.

Referring first to Figure 1, I provide g roll of
sheet material 10. This may be paper or it may
be cloth. If cloth is used preferably a falrly
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close weave will be employed but I may use a
relatively inexpensive grade of cloth. Cotton
sheeting is a good example of the cloth that may
be employed and desirably is dyed the same
color as that of the pile that is to be applied.
The roll of sheet material {0 is wound on a
roller I{ which is mounted in any suitable man-
ner as is well known in the textile finishing art
and a suitable friction brake may be applied if
desired. The sheet material 12 passes down

_ around a roller 13 and up around a roller 14 and
fibres arranged in parallelism. Another object -

around a roller 15. It then passes between an
adhesive applying roller (6 and a pressure roller
17. The roller 16 revolves in a trough 18 filled
with adhesive {9 and suitable apparatus may be
provided for heating the adhesive. The sheet
material 12 then passes upwardly to a roller 20
then over a roller 21 whence it is delivered to
that portion of the apparatus which applies the
pile. Some or all of the rollers {3, 14, 15, 16,
17, 20, and 21 are positively rotated and pref-
erably all of them are rotated in synchronized
relation at a given peripheral velocity, but the
drive means for the rollers has not heen illus-
trated as such is well understood.

Any suitable adhesive {9 may be used. As an
illustrative example I mention the various glues.
I may use a printing glue, for example the rela-
tively flexible glue described in Dickinson Patent
No. 282,034 or a glue which is particularly suit-
able for textile printing such as described in
Mills Patent No. 569,112. For certain purposes
and to achieve certain results I may tan the glue
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with formaldehyde in order to resist the action .

of water. In mentioning glue as the adhesive I
wish it to be understood that the invention is
not limited to the use thereof and in mention-
ing particular types of glue it should be under-
stood that I may use other types, the examples
given being merely examples of practical ways
to carry out the invention. ‘

I provide a quantity of flock 25 which I may
place in a hopper 26. The term flock is usually
applied to the shearings from woolen cloth pro-
duced in the finishing mill. These shearings
comprise separated fibres of substantially uni-
form length. Preferably I use fibres of as uni-
form length as possible, but I may use fibres of
materials other than wool, for example fibres of
silk, cotton, or rayon.

The hopper 26 has a suitable sliding.gate 27
controlling the bottom opening 28 thereof and
the gate has & handle 29 by means of which the
operator can cause flock to be delivered as de-
sired.
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I find that better results are achieved if the
flock is well broken up prior to the application
thereof, as will be described. Furthermore, it
should preferably be fairly well distributed lat-

8 erally of the machine.
box 30 to receive the flock from the hopper 28,
the box being mounted on slideways 31 to move
rectilineally and a crank 32 and pitman 33 be-
ing provided to vibrate the box 80. The crank

10 32 is mounted on a suitable shaft 34 driven from
any suitable source of power at a speed of for
example 400 R. P. M. In the bottom of the box
30 is a screen 36 through which the flock passes
on to a traveling belt 87T.

15 The traveling belt 37 is preferably slightly wider
than the sheet material 2 and travels at a vari-
able speed, being driven by a variable speed mo-
tor, not shown. The belt 37 passes around roll-
ers 38, 39, 40, and 41, one of which is positively

20 driven by the variable speed motor. The pur-
pose of varying the speed of the belt is to find
for each different condition by quick empiricism
the best speed to deliver the right amount of
flock to the apparatus. The speed range should

25 be both above and below that of the sheet mate-
rial 12. The belt speed is varied in connection
with the gate opening 28 and the particular mesh
of the screen 36. Various modifications of the
means to deliver flock may be adopted, for ex-

30 ample an electric vibrator with rheostat control
may be substituted for the crank 32 and pitman
33 and it is also desirable to provide an electric
or pneumatic vibrator to vibrate the hopper 28
to eliminate packing of flock in the hopper ltself.

- 85 Electric and pneumatic vibrators are now well
known and are regular commercial products

which can be procured in a variety of sizes. Con-
ditions vary widely with particular specifications
of the ultimate fabric that is being produced but

40 with variable confrols such as have been de-
scribed, only a few minutes’ variation of the ad-
justments herein described will readily determine
the correct sefting for all thereof in a given
apparatus,

45 Preferably the belt 37 passes downwardly be-
tween the rollers 38 and 39 at an incline de-
termined by the following considerations: It is
‘desired that sheet material 12, which after leav-
ing the roller 21 passes between rollers 42 and

50 43 in a course parallel to that of the belt 31, shall
sag as little as possible. The vertical condition
is the condition of least sag. On the other hand,
It is not desired that the flock shall move on the
belt 31 by reason of the force of gravity. The

55 limiting factor here is the point where the co-
efficient of friction of the flock is equal to its
component along the downward path due to grav-
ity. Satisfactory results can be achieved with a
pitch about as shown in Figure 1 and somewhat

60 steeper inclinations may be employed. )

I provide an upper electrode 50 and a lower
electrode §1. These may be made of metal, for
example of aluminum for lghtness, and may
be of ribbed construction as shown, for the same

65 reason. They may be covered with insulating
material, such as resinoid or hard rubber, which
is an advantage if the coating is done with higher
voltages or when the flock is too conductive and
may facilitate the forming or sustaining of an

70 arc between the electrodes. The surfaces of the
électrodes 50 and 51 that face each other are
blane surfaces and preferably as nearly as pos-
sible they are in contact respectively with the
- back side of the sheet material 12 and the under

78 side of the belt 31. The belt 37 is preferably

I therefore provide a.

fairly thin and may be made of a suitable grade
of denim cotton cloth so that the flock will be
very close to the electrode 51,

For energizing the electrodes 50 and 81 to pro-
duce an electrostatic field between them, I pro- 5
vide high voltage alternating current variable
frequency apparatus which may be as in the fol-
lowing illustrative example:

Still referring to Figure 1, I provide any suit-
able source of direct current connected to main 10
power lines §5, 66. The voltage may be as de-
sired, for example 110 volts. The conductor
mains 56, 66 are connected by conductors 857 and
58 and a knife switch 89 to conductors $8 and
61. The conductor 6i leads to & terminal of a 15
D. C. motor 63. The conductor 80 is connected
to a rheostat 64 which is in turn connected by
means of a conductor 88 to the other terminal
of the motor 63. The motor 63 may be serles
or shunt wound, as desired, and the rheostat §4 20
may be in the outside conductor or may be in
the shunt circuit for the field winding, as de-
sired, or any other suitable variation may be
adopted. The motor 63 is therefore a variable
speed motor and for it may be substituted any 25
other variable drive subject to control by fine
Increments of speed change, for example any
form of variable speed friction gear drive appa-
ratus may be used, many types thereof being now
well known. 30

The motor 63 is coupled to a single phase A. C.
generator 15. The fleld 18 of the generator 18
may be excited by current from the D. C. line
55, 56, conductors 77, 18, 78, 80, and a knife -
switch 81 being provided for this purpose. I 35
preferably provide & further rheostat 82 for con-
trolling the voltage of the generator 75.

The conductors 83, 88 from the generator 1§
are connected to the primary of a step-up trans-
former 87. The secondary of the transformer 87 40
is connected by conductors 90 and 91 to the elec- -
trodes 50 and 51 respectively. In the conductor
line 86 is preferably located an ammeter 92 and
across the conductors 85 and 86 is preferably
connected a volt meter 93. I further provide 45
connected between the conductors 85 and 86 a
frequency or cycle meter 94. Furthermore, in
circuit in the conductor 86 I place a rheostat 96.

I am enabled by this apparatus to achieve a
voltage across the electrodes 50 and 51 of the 50
order of one hundred thousand volts which I can
vary between five thousand volts and one hun-
dred thousand volts. The gap between the belt
37 and the sheet material 12 may be varled but
I have found that a gap of one inch to two inches 85
works well in actual practice. By driving the
motor 63 at varying speeds of rotation between
600 R. P. M. and 1800 R. P. M., I am enabled to
change the frequency between ten cycles and
thirty cycles, using a generator 15 which is the 60
equivalent of a two-pole generator. )

T have discovered that comminuted textile ma-
terial such as flock may be separated and orlent-
ed by means of an alternating current electro-
static field of high voltage of a given frequency 65
for certain given conditions involving the gap
distance of the field, the voltage strength, and
the particular type of flock employed. When the
electrodes 50 and §{ are impressed with opposite
sign voltages, the flock simply bridges the gap 70
between the sheet material 12 and the belt 37 in
string formation and produces a short circuit
and is ineffective for coating the sheet material
12. When the sign of each electrode changes
with a frequency of the order indicated, the flock (3



2,223,476 ' 3

tends to dance with the alternations of the cur-
rent. Flock of a given particle size has & natural
frequency between electrodes spaced by a given

gap. By selecting the electric frequency to cor-

' respond with the flock frequency, the flock par-
ticles are broken up and prevented from pro-
ducing string formation. ' As the frequency of the
electric current nears the frequency of the flock,

. the flock is raised higher and higher until a regu-
D lar cloud of flock between the electrodes is pro-
duced. In other words, the propulsive impulses
of the alternating current in opposite directions
tend to propel the flock first toward and then
from the adhesively coated backing material, as
the direction of current flow and the potential in
the field alternate. Under the influence of a par-
ticular voltage in the fleld, it takes a particular
flock particle a predetermined length of time to
move across the fleld, from a plane adjacent the
lower electrode to the plane of the adhesively
coated sheet, depending upon the characteristics
of the flock and, of course, the space between
the electrodes. Flock reaching the surface 12
which has been, as described, coated with glue or
other adheslve, Is retained there. All particles
of flock orlent themselves normal to the surface
of the material 12 and the result Is a depositing
of pile upon the material 12 in evenly spaced con-
dition. If the flock particles are not retained
after they are projected toward the adhesive by

a propulsive impulse in one direction, they will

be projected away from the adhesively coated

sheet during the other half of the alternating

" current cycle, whereupon their direction of move-

ment will immediately be reversed, during the -

next cycle and they will be again projected to-
ward the sheet. As stated above, the frequency
of the alternating current cycle Is adjusted to
correspond to this frequency of movement of the

40 flock material so that the current impulses in
opposite directlons last for the correct duration
of time to cause the particles to fluctuate back
and forth between the belt 3T and the sheet ma-
terial 12. 'The expression “frequency of com-

43 minuted material” in the clalms means the nat-
ural characteristics of the material under the in-
fluences referred to above.

If the delivery of flock from the screen 36 is
of the right amount, practically all of it will be

80 deposited upon the sheet material 12. Excess
flock over a certain amount simply drops back as
it inds no more adhesive to attach to. Prefer-
ably more flock is delivered than is neeeded so
there will be certain to be enough and the excess

53 falls into a collecting pan 100.

From the roller 43 the now surfaced material
passes to a roller 101 whence it is directed up-
wardly around a roller 102 into a drying room
103 where the material may be festooned then

60 out around a roller 104 and roller 105 to a con-
stant speed take up roller 106 by means of which
it i1s wound on a roll {07 of the self-winding
variety. The roller 106 is positively driven and
preferably so also are the rollers (01, 102 and 104.

65 The drying room 103 and the apparatus shown
in Figure 2 may be located on a floor above the
apparatus shown in Figure 1. By the particular
arrangement of apparatus shown I avoid touch-
ing the coated side of the material with anything

70 yntil it is ultimately wound into the roll of fin-
ished material 108 but even this may be dis-
pensed with as the material may be cut off into
sheets as it is delivered.

Considering now the product formed, Figures 3

73 and 4 respectively illustrate it, Figure 3 showing

the pile tabric of the invention with a paper back -
i2a and Pigure 4 showing the pile fabric of the
invention with a cloth back 12b. In each case a
layer of adhesive 18 unites the individual fibres of
flock or other material 28 to the backing i2a 5
and {2b respectively. It will be noted that the
fibres of material 28 stand parallel to each other
and normal to the backing and this result is
achieved in actual practice with the use of the
apparatus described. The individual fibres of 10
material 25 have like charges of electricity and
so repel each other which is why they stand
parallel to each other and the repulsion also
spaces them evenly on the backing. Although I
have particularly mentioned flock, other com- 15
minuted fibrous material may be employed, for
example rabbit’s fur such as is used in the manu-
facture of hats.

The article of the invention simulates billiard
cloth and, with a paper backing may be used for 20
decorative purposes where permanency and dur-
ability are not important qualities. For example
it may be effectively employed as a table cov-
ering in restaurants and the like intended to be
discarded after a single use. When embodied in 23
material having a cloth backing 12b it resists
tearing more readily and has a somewhat more
permanent character especially if formaldehyde
has been used to tan the glue. It then may be
used for many decorative purposes and as a sub- 30
stitute for woven pile fabrics. Either form can
be used for wall paper or the like.

The apparatus already described produces a
pile fabric with a continuous or solid coating. Tt
may be desired to coat the paper or cloth with 35
fibres according to the invention in the form of
a design. As shown in Figure 7 I may produce a
textile fabric comprising a backing 12b with fig-
ures 108 of pile fabric formation and in any de-
sired design. Such material may be used for a 40
wide variety of purposes, in fact wherever cloth
is used, as the design may be small or large and
cover a small or a large area and the backing 12b
may be previously printed if desired.

Two modifications for applying the pile in the 45
form of a design are illustrated in Figures 5 and
8. Referring first to Figure 5, T have illustrated
a stenciling apparatus of the general type dis-
closed in patent to Hanington No. 1,546,834, I
provide a roll t10 of paper or cloth 12 which is 50
conducted around small rollers 118 and then
over a blanket (19 and a drum 120 to a roller 121
whence it is delivered to the roller 42 and the rest
of the apparatus shown in Figure 1. The blanket
119 extends also around a roller 122 as shown. 55
Between rollers {23 and 124 suitably journalled
as shown and as also described in the patent to
Hanington referred to, extends a stencil {28.
The stencil 125 may be of the type described in
the patent to Hanington referred to or may be 60
of other well known varieties, for example it may
be of sheet metal with openings therein in the
form of a design. The patent to Hanington re-
ferred to describes a stencil which is of open
mesh material with many of the meshes blocked 65
off or filled. The advantage of this particular
stencil is that a design in the form of a closed
design without any break may be achieved.

The stenciling apparatus may further include
a container 1271 for adhesive 19 which extends 70
throughout the width of the machine and which
container has a restricted opening 128 in the
bottom thereof and a slide 128 arranged for con-
trolling the flow of adhesive. Three pressers 130
are provided and held by a member 31 which is 75
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suppbrted by the machine. These pressers other-
wise known as doctor scrapers may be made of
brass or steel or rubber and they act to force the

" adhesive through the openings in the stencil and

at the same time prevent an excess of adhesive

from being carried forward on the stencil.
Referring now to Figure 6, I may provide

printing apparatus as therein illustrated. ‘The

. roll 110a of paper or cloth 12 passes over & roller
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140 and then downwardly under a roller {41 into
contact with a blanket (19¢ which extends
around a drum (20a and a roller i22a. An en-
graved printing roller 142 has an engraved sur-
face 143. This may be a copper or steel engrav-
ing. In contact with the engraved surface 143
is a roller {44 revolving in a trough 145 contain-
ing the adhesive 19. Adhesive is transferred to
surface 143 and a plurality of doctor blades 146
press the adhesive into the depressions and scrape
it from the elevated surfaces. The adhesive is
then transferred to the sheet 12 where the sheet
passes between the surface 143 and the blanket
119a. The sheet 12 then passes over a roller 121a
and thence to the roller 42 and the rest of the
apparatus from that point on shown in Figure 1
and ultimately to the drying and take up 'appa-
ratus of Figure 2. L

Different types of designs will be respectively
applied by the different types of apparatus here-
in illustrated as the stencil type is better adapted
for coating where there are large areas of design
109 and the engraved roller apparatus is prefer-
able where the designs 109 are relatively small
in area. Other types of apparatus for coating
sheet material 12 with adhesive in the form of a
design whereby comminuted fibrous material
may be applied thereto as hereinbefore disclosed
may be used.

It will thus be seen that there has been pro-
vided by this invention a method and apparatus
and an article in which the various objects
hereinbefore set forth together with many
thoroughly practical advantages are success-

fully achieved. As various possible embodiments

might be made of the mechanical features of
the above invention and as the art herein de-
scribed might be varied in various parts, all
without departing from the scope of the inven-
tion, it is to be understood that all matter here-
inbefore set forth or shown in the accompany-
ing drawings is to be interpreted as illustrative
and not in a limiting sense.

I claim:

1. In the art of coating sheet material with
fibrous comminuted material, the improvement
which consists in feeding the sheet material and
the comminuted material into an electrostatic
field of alternating potential, and controlling
the cycle of alternations to make the positive
and negative fluctuations equal in duration and
potential. )

2. In the art of producing pile surface sheet
material, the process which comprises estab-
lishing an electrostatic field alternating in a
cycle in which the positive and negative fluc-
tuations are  equal in duration and potential,
introducing adhesively coated sheet material into
said field and introducing comminuted pile sur-
face forming material into the field, whereby the
comminuted material is propelled toward and
from said surface until it becomes adhesively
united thereto.

3. In the art of producing pile surface sheet
material, the process which comprises estab-
lishing an alternating electrostatic fleld, con-
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trolling the cycle of alternations to make the
positive and negative fluctuations equal in dura-
tion and potential, controlling the frequency of
alternations between ten and thirty cycles per
second, introducing adhesively coated sheet ma-

terial into the fleld and introducing com-.

minuted pile surface forming material into the
field.

4. In the art of producing pile surface sheet
material, the process which comprises establish-
ing an electrostatic fleld alternating in a cycle
in which the positive and negative fluctuations
are equal in duration and potential, the fre-
quency of said fleld being not less than ten
cycles, and introducing adhesively coated sheet
material and comminuted pile surface forming
material into the fleld in spaced relation, where-=
by the comminuted material is propelled toward
and from said surface until it becomes adhe-
sively united thereto.

5. In the art of producing pile surface sheet
material, the process which comprises estab-
lishing an electrostatic field alternating in a cy-
cle in which the positive and negative fluctu-
ations are equal in duration and potential, in-
troducing adhesively coated sheet material and
comminuted pile surface forming material into
the field in spaced relation, whereby the com-
minuted material is propelled toward and from
said surface until it becomes adhesively united
thereto, and adjusting the frequency of alterna-
tions in said cycle to substantially correspond
to the frequency of the comminuted inaterial
to effect maximum propulsion of the miaterial
toward and from the sheet.

6. In the art of producing pile surface sheet
material, the process which comprises estab-
lishing an electrostatic field alternating in a
cycle in which the current fluctuations in oppo-
site directions are equal in duration and poten-
tial, introducing adhesively coated sheet ma-
terial and comminuted pile surface forming ma-
terial into the field in spaced. relation, whereby
said fluctuations in opposite directions tend to
propel the material toward and from the sheet,
and adjusting the cycle of Auctuations to cor-
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respond to the frequency of the material and

time required to move the material through
fiail?i space under the potential existing in the
eld.

7. In the art of producing pile surface sheet
material, the process which comprises conduct-
ing an adhesively coated backing sheet between
spaced electrodes, conducting comminuted pile
surface forming material between said electrodes
in spaced relation to the sheet, establishing be-
tween said electrodes an electrostatic field alter-

§0

55

nating in a cycle in which the current fAuctua-

tions in opposite directions are equal in duration
and potential, thereby propelling the material
in the field toward and from the backing sheet
at a speed determined by the potential in the
field, and adjusting the frequency of the cycle of
alterations to make each propulsive impulse of
each cycle substantially correspond in time to
the time required to move a particle of material
in one direction through the electrostatic field.
8. In the art of producing pile surface sheet
material, the process which comprises conducting
a backing sheet having its undersurface adhe-
sively coated between spaced electrodes, conduct-
ing comminuted pile surface forming material
between said electrodes in spaced relation below
the sheet, establishing between said electrodes an
electrostatic field alternating in a cycle in which

85
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the current fluctuations in opposite directions are
equal in duration and potfential, thereby propel-
ling the material upwardly and downwardly in
the field toward and from the backing sheet at
a speed determined by the potential in the field,
and adjusting the frequency of the cycle of al-
ternations to make each upwardly directed pro-
pulsive impulse of each cycle subtsantially corre-
spond in time to the time required to lift a par-
ticle of material through said space to the ad-
hesively coated backing sheet.

9. In the art of producing pile surface sheet
material, the process which comprises establish-

ing an electrostatic field alternating in a cycle’

in which the current fluctuations in opposite di-
rections are equal in duration and potential, in-
troducing adhesively coated sheet material and
comminuted pile surface forming material into
the field in spaced relation, whereby said fluctua-
tions in opposite directions propel the material
in the field toward and from the backing sheet
at a speed determined by the potential in the
field, and adjusting the fréquency of the cycle
of alfernations and the potential of the fluctua-
tions to make each propulsive impulse of each
cycle correspond in potential and time to the
propulsive force and time required to move an
article of material through said space to said
backing sheet.

10. In the art of producing pile surface sheet
material, the process which comprises establish-
ing an electrostatic fleld alternating in a cycle
in which the current fluctuations in opposite di-

. rections are substantially equal in duration and
- potential, introducing adhesively coated sheet

material and comminuted pile surface forming
material into the field in spaced relation, where-
by said fluctuations in opposite directions propel
the material in the field toward and from the
backing sheet at a spaced determined by the po-
tential in the fleld, and adjusting the potential in
the fleld to make each propulsive impulse of each
cycle have the force required to move & particle
of material through said space to the backing

5

sheet during the time in the cycle that said im-
pulse is effective.

11. In the art of producing pile surface sheet
material in continuous lengths, the process which
comprises providing, between spaced upper and
lower electrodes, an electrostatic field of alter-
nating potential energized by alternating cur-
rent, the duration and amplitude of the negative
and positive impulses of which are substantially
equal, introducing adhesive surface sheet mate-
rial into said field adjacent the upper electrode
with the adhesive facing downwardly, bringing
comminuted pile surface forming material into
the field adjacent the lower electrode and below
said surface of the sheet material, and elec-
trically propelling the comminuted material in
a direction counter to gravity and into the ad-
hesive, whereby a dense- pile surface coating is
obtained in which the long axes of the com-
minuted material are substantially perpendicu-
lar to the plane of the adhesive, and whereby
the excess of comminuted material not embedded
in the adhesive is readily removed from the pile
coated surface.

12. In the art of producing pile surface sheet
material, the process which comprises conducting
an adhesively coated backing sheet between
spaced electrodes with the coated surface facing
downwardly, conducting comminuted pile surface
forming material between said electrodes in
spaced relation below said sheet, establishing be-
tween said electrodes an electrostatic field alter-
nating in a cycle in which the current fluctua-
tions in opposite directions are substantially
equal in duration and potential, utilizing the
fluctuations in one direction to propel the ma-
terial in the field upwardly toward the backing
sheet to produce a dense pile surface coating on
the sheet in which the long axes of the com-
minuted material are subtsantially perpendicular
to the plane of the adhesive, and utilizing the
fluctuations in the opposite direction to remove
the excess of comminuted material not embedded
in the adhesive from the pile coated surface.

JOHN O. AMSTUZ.
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