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This invention relates to improvements in a flocking
machine and more particularly to the electrodes in a
flocking machine. )

One of the objects of the present invention is to pro-
vide an electrode or electrodes in a flocking machine and
adjacent structure thereto so constructed that the-flock
does not build up on the electrode or electrodes during
operation. -

A further object of the present invention is to provide
an electrode with adjacent structure for a flocking machine
characterized by the efficiency of its .operation in pre-
venting flock build-up on the electrodes, its: structural
simplicity and its economy of manufacture,

Other features of this invention reside in the-arrange-
ment and design of the parts for carrying out their appro-
priate functions.

Other objects and advantages of this invention will be
apparent from the accompanying drawings and “descrip-
tion and the essential features will be set forth in the
appended claims.

In the drawings,

Fig. 1 is a vertical transverse sectional view through a
flocking machine; .

Fig. 2 is a vertical longitudinal sectional view. through
the flocking machine shown in Fig. 1;

Fig. 3 is a side elevational view of the electrodes above
the article to be flocked which-view is an enlargement of
the upper two electrodes in Figs. 1 and 2;

Fig. 4 is a vertical sectional view of the upper electrodes

taken along the line 4—4 of Fig. 3 with objectionable

flock hill build-up, eliminated by this invention, shown
by dotted lines; while

Fig. 5 is a top plan view of the electrodes in Fig. 3
taken along the line 5—5 of Fig. 3.

Before the flocking machine electrodes and adjacent
structure thereto here illustrated are specifically described,
it is to be understood that the invention here involved is
not limited to the structural details or arrangement of
paris here shown since flocking machine elements embody-
" ing the present invention may take various forms. It also
is to be understood that the phraseology or terminology
herein employed is for purposes of description and not
limitation since the scope of the present invention is
denoted by the appended claims.

While the present invention might be adapted to various
types of machines and structures, it has been chosen to
show the same as applied to a flocking machine of the
conventional type that has a plurality of electrodes creat-
ing an electrostatic flocking field by a high alternating
voltage for an elecirostatic field of proper density for
satisfactory flocking.

The flocking machine in general consists in Fig. 1
of an encasing outer wall 19, a hopper 11 for flock storage
shown at the upper part of the machine, a rotating brush
12 or equivalent device located at the bottom of the
hopper for dispensing the flock in a steady stream through
one or more discharge openings 13 that may have a gate
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2 -
controlled outlet for regulating the flow if desired, and
a vibrating screen 14 therebelow for spreading the flock
discharged from the hopper over the entire area. Inclined
screen 14, grounded to the frame, vibrates horizontally
so that flock particles will step along the screen for
uniform distribution. A first electrical unit comprising
two parallel electrodes 16, 16" straddles the useful flock
flow that descends downwardly onto the work piece or.
article 19 to be flocked that is carried through the machine
on conveyor belt 20’ immediately above a.second. elec-
trical unit comprising a hot, lower electrode 18 having
the high potential thereon. The unused downwardly.
descending flock is caught ina receiving hopper 23 formed
by the bottom of the outer wall 10 so that a_rotating
collecting screw 24 can carry the unused flock to one end
of this receiving hopper 23 for reuse.

The electrodes 16, 16’ and 18 are electrically connected
together by an electrostatic flocking unit electrical circuit
of any conventional design. Many flocking. electrical
circuits are well known to anyone versed in the art and
any satisfactory circuit can be used. Satisfactory oper-
ation has been obtained by a 60 cycle alternating poten-
tial being impressed thereon with a 75,000 volt peak
potential. The electrodes 16 and 16" are grounded to-
the flocking machine outer wall and frame while the hot
electrode 18 has imposed thereon. a high potential, alter-
nating. voltage with respect to the ground for forming:
an electrical field between the electrodes of proper density
for satisfactory flocking.

It should also be understood that satisfactory operation
will occur under some circumstances if the potentials on
the electrodes are reversed with electrode 18 being.
grounded and with electrodes 16 and 16’ being the hot
electrodes and being interconnected so as to have the same.
potential.

It has been found in practice that the electrostatic
field causes the flock descending between the electrodes
16 and 16’ to form a hill of packed flock on each of the
opposed inner surfaces on. these electrodes, as shown by
the dotted lines in Fig. 4. These hills not -only disturb’
the. electrostatic flocking field to impare the flocking per-
formance of the machine but also break off in chunks to
fall down upon the work piece 19. This invention is
primarily concerned with the structure for cbtaining a
satisfactory electrostatic flocking field and for preventing
the formation of the hills of flock on the electrodes.

The electrodes 16 and 16" are mounted on the flocking:
machine frame for reciprocation .or relative movement
with respect to the frame to prevent the build-up of the
flock thereon. The flocking machine is composed  of.
several supporting frame members secured to the outer
wall 10 and forming the skeleton of the machine in gen-
eral.  Three of -these interconnected supporting frame
members are shown at 36, 31 and 32 in which each mem-
ber is a substantially C-shape beam. The electrodes 16
and 16’ are mounted for horizonta] lengthwise recipro-
cation while straddling the useful downward flocking flow.
Since the mounting for both the electrodes is substantially
the same, only one will be described while the correspond-
ing parts for the other will be shown by primed reference
numerals. The outer arms of springs 34 and 35 are
secured by bolted (illustrated); welded or ‘other type
connections to frame members 32’ and 31 respectively
and'the inner arms are connected to the top of “substan-
tially ‘C-shape, vertically extending beams 36 and -37
respectively by a welded or other satisfactory connection.
The opposed faces -of beams 36 and 37 have welded:
or otherwise secured thereto L-shape-angle irons 38 and
39 respectively. Wood insulator blocks 41 and-42 are
bolted at one end respectively to.the members-38 and 39
while being bolted at -the other. end :to opposite .ends’
of electrode 16. Hence, parallel ¢lectrodes 16 and 16"
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can. reciprocate back and forth in approximately hori-
zontal paralle]l lines straddling the flock flow path when
the proper forces are applied thereto because each elec-
trode will reciprocats in an approximately straight line.

Means is provided for vibrating or reciprocating both
electrodes 16 and 16" back and forth at a rapid rate. As
to electrode 16, a rod 44 is secured at its left end to the
lower end of beam 37 and is secured at its right end to
the lower end of a beam 46 with beam 46 secured at its
upper end to the frame member 30 by a bolied or other
satisfactory connection through a rubber mount to permit
free vibration. A connecting head 45 is secured to and
bridges the distance between beam 4§ for electrode 16 and
the corresponding beam 46’ for electrode 16’, as shown in
Fig. 5. A vibrator 48, secured to the frame, is provided
for causing the connecting head to move back and forth
for reciprocating or vibrating the glectrodes 16 and 16’

For convenience and in no sense of limitation, an elec-
tromagnetic type of vibrator is shown at 48 for attracting
and then releasing conneciing head 45. However, it
should be readily apparent that other satisfactory equiv-
alent type vibrators, such as a rotating cam, may be used
if desired. Beam 46 and its corresponding beam 46’ have
sufficient resiliency during deflection by the vibrator 48
for permitting the connecting head 45 to move toward
the vibrator 48 and then for causing separation between
the head and vibrator in the appropriate part of the vibra-
tion cycle.

It should be noted that electrodes 16 and 16" are recip-
rocated or vibrated lengthwise. Although transverse
vibration will prevent flock hill build-up, there is always
the possibility of forming one or more stationary waves
thereby with no vibration at the nodes thereof so that
flock build-up will occur at these nodes. This will not
occur in lengthwise reciprocation. Also, in lengthwise
reciprocation, the electrodes will be equidistant so that
a uniform flocking field will result.

Supporting frame members 31 and 32 have secured
thereto relatively stationary wires 58 and 5§’ extending
between the electrodes 16 and 16" for creating a good
electrostatic flocking field. These wires are approximately
parallel to each other and to the approximately parallel
electrodes 16 and 16’ and are located in the flock flow
path between the hopper 11 and the work piece being
flocked that is shown at 9. These wires 50 and 50’ are
secured respectively to supporting frame member 31 by
insulators 5% and 51’ and to supporting frame member 32
by insulators 52 and 52’. It should now be apparent that
the insulators 51, 51’, 52 and 52’ as well as the wood
insulator block 41 and 42 provide insulator means be-
tween the electrodes 16, 16’ and 18 and each of the wires
50 and 59 for preventing any induced electrical current
flow between the wires and between either wire and the
electrodes. However, these wires 50 and 50’ may be satis-
factory under some circumstances if grounded to the
frame.

The operation of this portion of the flocking machine
should now be readily apparent. As the flock flows down-
wardly on the vibrating screen 14 between the electrodes
16 and 16’, the hot electrode 18, supported by the frame
in the path of flock flow but downstream from electrodes
16 and 16’ and the work piece or article 19 to be flocked,
creates the proper electrostatic field for satisfactorily
flocking article 9. The vibrator 48 reciprocates or
vibrates the two electrodes 16 and 16" as a unit with each
electrode moving in a plane approximately parallel to the
direction of downward flock flow and in a general direc-
tion of travel approximately parallel to the stationary wires
50 and 50’ and approximately perpendicular to the flock
flow stream. Apparently, the flocking field, produced by
the alternating high potential on electredes 16, 16’ and 18
cooperating with the stationary wires 56 and 59’ and the
rest of the structure in the flocking machine, prevents the
build-up of hills of flock on the inwardly facing opposed
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surfaces of electrodes 16 and 16, and also provides a
most satisfactory electrostatic flocking field for uniform
flocking of article 19. Hence, a satisfactory flocking will
take place on article 19 even in the crevices therein
since flock hills canmot build up to change the flocking
electrostatic field and to break off under their own
weight to come crashing down upcn article 19 being
flocked.

Various changes in details and arrangement of parts
can be made by one skilled in the art without departing
from the spirit of this invention or scope of the appended
claims.

What I claim is:

1. In a flocking machine, a supporting frame, a pair
of spaced approximately parallel electrodes mounted on
said frame for relative movement with respect to said
frame and straddling the flock flow path toward a work
piece to be flocked, means for vibrating said two elec-
trodes with respect to-said frame, a third electrode sup-
ported by said frame in the path of flock flow but down-
stream from the first two-electrodes and said work piece,
and means operatively connecting said electrodes to-
gether with an electrostatic potential between at least two
of them during at least a portion of the time for provid-
ing an elecrostatic flocking field around said workpiece
while flock is prevented from building up on said first
two mentioned electrodes.

2. In a flocking machine, a supporting frame, a first
electrical unit comprising a pair of spaced approximately
parallel electrodes mounted on said frame for relative
movement with respect to said frame while connected
electrically together and -straddling the flock fiow path
toward a work piece to be flocked, means for vibrating
said two electrodes with respect to said frame, a second
electrical unit comprising a third electrode supported by
said frame in the path of flock flow but downstream
from the first two electrodes and said work piece, and
means operatively connecting said electrodes together
with an electrostatic potential between said units during
at least a portion of the time with at least one unit being
grounded for providing an electrostatic fiocking field
around said workpiece while flock is prevented from
building up on said first two mentioned electrodes.

3. In a flocking machine, a supporting frame, a first
electrical unit comprising a pair of spaced approximately
parallel electrodes mounted on said frame for relative
movement with respect to said frame while connected elec-
trically together and straddling the flock flow path toward
a work piece to be flocked, means for reciprocating said
two electrodes generally lengthwise with respect to said
frame in a plane approximately parallel to the direction
of flock flow and in a general direction of travel approxi-
mately perpendicular to the flock flow, a second electrical
unit comprising a third electrode supported by said frame
in the path of flock flow but downstream from the first
two electrodes and said work piece, and means operatively
connecting said electrcdes together with an electrostatic
potential between said units during at least a portion of
the time with at least one unit being grounded for pro-
viding an electrostatic flocking field around said workpiece
while flock is prevented from building up on said first two
mentioned electrodes.

4. In a flocking machine, a supporting frame, a first
electrical unit comprising a pair of spaced approximately
parallel electrodes mounted on said frame connected elec-
trically together to be at the same potential and straddling
the flock flow path toward a work piece to be flocked, 2
wire located in the flock flow path and supported by said
frame between said electrodes, a second elecirical unit
comprising a third electrode supported by said frame in
the path of flock fiow but downstream from the first twe
electrodes and said work piece, and means copsratively
connecting said electrodes and wire together with an elec-
trostatic potential between said units during at least a por-
tion of the time with at least one unit being grounded for
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providing an electrostatic flocking field around said work-
piece while a good electrostatic flocking field will be
formed.

5. In a flocking machine, a supporting frame, a first
electrical unit comprising a pair of spaced approximately
parallel electrodes mountied on said frame connected elec-
trically together and straddling the flock flow path toward
a work piece to be flocked, two approximately parallel
wires between said electrodes, each wire located in the
flock flow path and supported by said frame and extending
approximately parallel to said electrodes, a second elec-
trical unit comprising a third electrode supported by said
frame in the path of flock flow but downstream from the
first two electrodes and said work piece, and means oper-
atively connecting said electrodes and wires together with
an electrostatic potential between said units during at least
a portion of the time with at least one unit being grounded
for providing an electrostatic flocking field around said
workpiece while a good electrostatic flocking field will be
formed.

6. In a flocking machine, a supporting frame, a first
electrical unit comprising a pair of spaced approximately
parallel electrodes mounted on said frame connected elec-
trically together and straddling the flock flow path toward
a work piece to be flocked, two approximately parallel
wires between said electrodes, each wire located in the
flock flow path and supported by said frame and extending
approximately parallel to said electrodes, a second elec-
trical unit comprising a third electrode supported by said
frame in the path of flock flow but downstream from the
first two electrodes and said work piece, insulator means
between said electrodes and said wires for preventing
electrical flow between the wires and electrodes, and means
operatively connecting said electrodes and wires together
with an electrostatic potential between said units during
at least a portion of the time with at least one unit being
grounded for providing an electrostatic flocking field
around said workpiece while a good electrostatic focking
field will be formed.

7. In a flocking machine, a supporting frame, a pair
of spaced approximately parallel electrodes mounted on
said frame for relative movement with respect to said
frame and straddling the flock flow path toward a work
piece to be flocked, a wire located in the flock flow path
and supported by said frame between said electrodes,
means for vibrating said two electrodes with respect to
said frame, and means operatively connecting said elec-
trodes and wire together and applying an electrostatic
flocking field during at least a portion of the time around
said workpiece while flock is prevented from building up
on said two electrodes and a good electrostatic flocking
field will be formed.

8. In a flocking machine, a supporting frame, a pair
of spaced approximately parallel electrodes mounted on
said frame for relative movement with respect to said
frame and straddling the flock flow path toward a work
piece to be flocked, two approximately parallel wires
located between said electrodes, each wire located in the
flock flow path and supported by said frame and extending
approximately parallel to said electrodes, means for vibrat-

10

15

20

30

35

40

45

50

55

60

ing said two electrodes with respect to said frame, and
means operatively connecting said electrodes and wires
together and applying an electrostatic flocking field during
at least a portion of the time around said workpiece while
flock is prevented from building up on said two clectrodes
and a good electrostatic flocking field will be formed.

9. In a flocking machine, a supporting frame, a pair
of spaced approximately parallel electrodes mounted on
said frame for relative movement with respect to said
frame and straddling the flock flow path toward a work
piece to be flocked, two approximately parallel wires
located between said electrodes, each wire located in the
flock flow path and supported by said frame and extending
approximately parallel to said electrodes, means for recip-
rocating said two electrodes generally lengthwise with
respect to said frame in a plane approximately parallel to
the direction of flock flow and in a general direction of
travel approximately parallel to the wires and approxi-
mately perpendicular to the flock flow, and means opera-
tively connecting said electrodes and wires together and
applying an electrostatic flocking field during at least a
portion of the time around said workpiece while flock
is prevented from building up on said first two mentioned
electrodes and a good electrostatic flocking field will be
formed.

10. In a flocking machine, a supporting frame, a pair
of spaced approximately parallel electrodes mounted on
said frame for relative movement with respect to said
frame and straddling the flock flow path toward a work
piece to be flocked, two approximately parallel wires
located between said electrodes, each wire located in the
flock flow path and supported by said frame and extending
approximately parallel to said electrodes, means for re-
ciprocating said two electrodes generally lengthwise with
respect to said frame in a plane approximately parallel to
the direction of flock flow and in a general direction of
travel approximately parallel to the wires and approxi-
mately perpendicular to the flock flow, insulator means
for preventing electrical flow between the wires and be-
tween the wires and electrodes, and means operatively
connecting said electrodes together and applying an elec-
trostatic flocking field during at least a portion of the time
around said workpiece while flock is prevented from
building up on said first two mentioned electrodes and a
good electrostatic flocking field will be formed.
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