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This invention relates .to a. method of ﬁmsh- :

ing plastic’ filaments, and products made there-"
from, and particularly to such filaments.when
used in brushes, ‘While' it applies.generally to
many kinds of brushes for different uses it -is
particularly adapted to tooth brushes.

‘not limited to tooth brushes even though for+”
illustrative purposés we have shown: a.nd de-
scribed it largely in connection therew1th .

One of the important problems in connect;ion_

with the manufacture of brushes is the: shapmg,’
of the ends of the bristles and:of. the ends of .

the tufts of bristles so that they will:bé efficient,
in operation, economical in manufacture and may”’
be quickly and easily formed with the most; ad-
vantageous shapes,

In the present invention we have dlscovered

that the most effective manner of shaping and .

finishing the ends of the bristles and of: the
bristle tufts is by applying sufficient heat to the
ends of the bristles to cause them 'to melt-and .
‘at - the same time to assume the gereral contour
desired for the -active face ‘of the brush. In-
making our, brushes “we' usé :synthetic -bristles
which may be purchased onthe market under
the general name of nylon bristies.. ‘While; for
descriptive purposes, we refer to nylon- bristles

we wish it understood that we may use any syn-

thetic bristles- that are adapted to have their

of the present invention, as for example bristles
made of plastic belongmg to the group of thermo-
plastics.
It has been known ‘in the manufa.cture of
.-brushes, particularly tooth brushes, to insert into
-handles multiple tufts of bristles, the length of
which are uniformly longer than desired in the
- finished brush, and then to trim the surface to
the desired length and contour by cutting the
bristles. -'Thi§ procedure tends to produce ragged
ends and particularly if the shearing knives-be-
come somewhat dull: which tends to give a trim
lacking the desired symmetty. Also, when trim-
ming the bristles by grindirig against an abrasive
rather than shearing by knives;, which has been
presumed’ to produce & round- end tip on' the
bristles, the abrasion or grinding is suitable only
to round the end of the bristles which have al-
ready been cut’ approximately to contour and
consequently many ragged ends escape the round-
ing by abrasion. In the present invention .we

have made possible a practical method of achiev- -

ing a bristle finishing operatlon without either
cutting or grinding.

‘We,; how- -
ever, wish it understood that the invention. is .
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ends melted by heat in acéordance with the spirit
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2 .
" ‘While not wishmg to hmxt ourselves thereto,
" one manner of applying heat to the ends of the
“pristles for 'shaping them is to provide a plate
.or plates of the desired shape, heat these plates
s to the desired temperature; and bring the free
.ends of the bristles into contact with the heated
~plate having -the desired shape, and melt the
bristle - ends to- the desired outline. When a
“free end .of a bristle more or less segregated from
‘the “adjacent  bristle ends, contacts the heated
: plate or other means for applying heat, and be-
comes melted at its end, the melted material
:thhdra,WS into a ball remaining affixed to the
_bristle stalk, Under suitable conditions of tem-
perature and nature of contact surfaces apply-
»-ing the heat, the ball of material and the bristle,
" itself ‘remain of the -original color. When a
“group of bristle ends in ¢lose proximity to each
other are contacted with the heat and the ends
20 melted, said ends coalesce and become united
together
Whether the bristle ends individuslly have a
ball  formed thereon, or a group of said ends
-.are coalescéed together after being melted, it
28 is necessary to remove such balls-or coalesced
portions, which is preferably. done by combing,
picking, brushing -or the like. We have found
a very satisfactory way to remove said balls and
coalesced portions to be to comb the bristles
with a steel brush. The removal of these balls
. or coalesced portions leaves the free ends of the
bristles in a very highly desirable condition for
brushing, either as/a tooth brush, or general
purpose brush, the-shape of which bristle free
ends is largely controlled by the manner of ap-
plying the same against the heated plate or other
heating medium. For example, when the heat-
ing medium is a flat plate the ends of the bristles
may be given an angular slant by applying the
end against the heated plate at an angle, more
or less flat by a correspolding application against
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the flat plate; curved by using a curved plate,

or variously contoured by using a corresponding-
Iy contoured plate,

Among the objects of our invention are to over-
come the disadvantages, and make. possible the
advantages, referred to above.

.Other objects, advantages and capabilities w111
later more fully appear.

While we have shown and described preferred
features of our invention we wish it understood

. that the same are susceptible of modification and
change without departing from the spirit of our
invention:

In the drawings:
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Tig. 1 is a diagrammatic fragmentary side ele-
vation of a tooth brush embodying our invention.

Fig. 2 is an enlarged fragmentary portion of
a brush body showing in end elevation a plurality
of bristle tufts embodying our invention.

Fig. 3 is a side elevation of a single bristle
showing the ball formed on the end thereof as
the result of applying heat to the end of the
bristle sufficient to melt it.

Fig. 4 is a view similar to Fig. 3 but showing
the same bristle after the ball has been removed.

Fig. 5 is a side elevation of a plurality of bris-
tles in close proximity to each other, showing how
the material of the ends of the bristles coalesces
together after being heated to the melting point.

Fig. 6 is a fragmentary side elevation of an
end portion of a bristle that has had its end
applied to & more or less flat heated plate at
an angle, the bristle end being heated to the
melting point, and the ball, or melted material,
on the end of the bristle removed.

Fig. 7 is a view similar to Fig. 6 but showing a
slightly different shape of bristle end.

Fig. 8 is a view similar to Fig. 7 but showing
a still different shape of bristle end.

Fig. 9 is a fragmentary longitudinal section
of a bristle having cups, depressions or irregu-
larities in the end surface.

Fig. 10 is a plan view of Fig. 9.
© Fig. 11 is a side elevation of a plate having
a flat surface that can be heated to a tempera-
ture capable of melting the bristle end when con-
tacting the plate.

Fig. 12 is a side -elevation of a further shape
of plate, showing diagrammatically a brush which

has been contacted with the heated plate to.

give the bristle ends a general contour similar
to that of the face of the plate.

Fig. 13 is a side elevation of a plate having a
groove extending longitudinally along the active
face of the plate. .

Fig. 14 is an end view of the plate of Fig. 13
and showing slightly spaced thereabove diagram-
matically a portion of a brush, the ends of the

bristles of which have been contacted with the,

grooved face of the heated plate and the bristle
ends melted to the same general shape of the
plate. ]

Fig. 15 is a side elevation of a still further
shape of plate. .

Fig. 16 is an end elevation of the plate shown
in Fig. 15. n

We preferably purchase our bristles on the
market under the name of nylon bristles. . These
come in long strands and are cut into the desired
lengths, and the tufts of bristles suitably secured
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end was presented to the face of the plate or
other means for applying heat to the bristle end.
One shape for such bristle end is shown at 3
in Fig. 4. ,

The fact that a clean and smooth surface
fracture results when the melted portion is pulled
away from the stalk is believed to be because of
a definite difference in chemical structure be-
tween the melted material and the unmelted
remainder of the stalk, as for example, in the
case of nylon, the strands are so manufactured
that there is a definite crystal orientation. When
the end of the stalk is melted the melted portion
loses this typical orientation. There is therefore
g, distinct plane of division between the oriented
stalk and the disoriented melted portion, and this
serves as a plane of cleavage when the melted
material is broken off.

When g group of bristles in more or less close
proximity to each. other have their ends applied
to heat sufficiently to melt them, such melted
ends after solidifying will be coalesced together as
shown at 4 in Fig. 5. When these coalesced por-
tions are pulled off by any suitable mechanical
means such as mentioned above in connection
with Fig. 3, an end will be formed on each bristle
of any one of many shapes depending upon . the
particular angle or position the bristle end was
presented to the plate face or other heating
means. Some of these general shapes are shown
in Figs. 4 to 9 inclusive. Also other shapes of
bristle ends may result, some of which are seen
in Fig. 2. Regardless of the particular shape of
the bristle end, they will always be of a shape to
effectively hold and apply tooth paste or other
material that may be used on the brush bristles.

While our invention is not limited to tooth
brushes, we have shown it as so applied in Fig. 1
in which the general contour of the free ends of

40 the bristle tufts may be shaped by contact with a
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in holes in the brush body. The free ends of .

_the bristles are, if desired, then roughly given the

general desired contour by scissor or knife trim-
ming or by any. other suitable rough trimming
method desired.. While nylon bristles are pre-
ferred we wish it understood that our invention
is not limited thereto, but any suitable synthetic
plastic bristles made of a material belonging to
the group of thermoplastics may be used as de-
sired. .

As shown in Fig. 3 when a single bristle, |,
of synthetic thermoplastic material is heated to
the melting point and then permitted to solidify,
a ball, 2, is formed on the end of the bristle.
When this ball is pulled off by any mechanical

means such as combing, picking, brushing or the

like, the end of the bristle immediately under the
ball will assume any one of a variety of shapes
depending upon what angle or position the bristle
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heated plate of the desired shape as later more
fully described. The arrangement of bristles in
Pig. 2 may be applied to a tooth brush or a general
purpose brush as desired. )

An important feature of our invention is the
shaping of the ends of brush bristles by applying
them to plates having faces of the desired shape
and heated to a temperature sufficiently high to
melt the ends of the bristles when touched to the
plate face so that the ends of the bristles will be
thus brought to the general contour desired and
as defined by the heated plate face. A simple
form of such plate is shown in Fig. 11 as having
a body portion § and a flat top face 6. This plate
will' be preferably made of metal and will be
heated to a temperature sufficiently high to
quickly cause a melting of the material of the
ends of the bristles when they are touched to the
face of the plate. Such plates may be heated to
the desired temperatures in any desired manner
such as by the flame jets T fed from fuel of any
desired and suitable kind supplied from any suit-
able source to the hollow head 8 and having
openings leading to the flame jets. ' Many other
means of heating such plates may be utilized with-
out departing from the spirit of our invention, )

In Fig. 12 we have shown a plate having a face
of a shape to produce a brush having bristles
longer at the ends of the head of the brush and
inclining inwardly at the face of the brush toward
the center as indicated by the brush 9, shown
dlagrammatically just above the plate 10, in Fig,
12. In other words the contour of the ends of
the brush bristles is determined by the shape of
the working face of the plate.
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‘. In Figs. 13iand 14 ,ﬁe. have shown a plate H, -

‘having a longitudinal groove 12, along the work-
ing face to give a contour to the ends of the
bristles 'as shown diagrammatically in the brus
I3 just above the plate 11 inFig. 14, - .-

Figs. 15 and 16 show a plate {4 having ‘saw-
tooth ridges 15 extending transversely across the
active face of the plate. 'As will be -understood
many different shapes of plates may be used thus
giving a corresponding number of shapes avail-
able for the brush contours. ‘

. “The plate in use must be hot enough to melt
the bristle ends. From 200 to 220° C,is a typical
melting point for nylon, but the temperature of
the plate could be higher than the melting point
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of the bristle, and preferably will be to give a

_-quicker melt when the bristles are in contact with
~ the plate. ‘

Commercially, in order to speed production, it
is desirable to remove the balls 2 or the coalesced
portions #, immediately after the material of the

ball or coalesced portions has sufficiently cooled )

to solidify the same., .. .. PRI
As will be understood all that is necessary is to

touch the bristle end of the brush against the:

face of the heated plate until the bristle ends are
melted to bring them to the: shape of the plate.

‘sired, whereupon each bristle -can be. further:

-
a

shortened by the heat treatment desscribed here- -
in, thereby producing the finished contour in

which each bristle has been given the smooth

end typifying the invention. o

6. Also by achieving the finished trim described
earlier .herein, by the use of plates which in-
stead of having polished surfaces, have stippled
or otherwise minutely and intentionally irreg-
ular -surfaces. - Each bristle tip can be given a
surface other than plane or rounded, as for ex-
ample one in which each bristle tip would have
one or more minute smooth. edged cups as seen
in Plgs. 9 and 10, which will aid in holding par-
ticles of dentrifice and thus increase the cleans-

‘ing and polishing action of the brush-dentrifice

combination.. The ends of such bristles may also

. be g series of ridges or other smoothly contoured -
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- A mere contact of the bristle ends against the '

plate will be sufficient for this. No great pressure
‘is required. . e
As stated -above various

the bristles -(after the balls or'coalesced portions

are pulled off) will be produced, depending on the

of plate at the moment of contact. Fig. 6 shows
an angular bristle end with slightly. rounded
edges. In Fig.

fiat end having cups, depressions or irregularities
in the end surface: Various other shapes may
also be produced. o AT
Our invention has many possibilities, a few of
which may be mentioned .as follows:
" 1..To so design a plate that by a single contact
with a previously untrimmed brush a total overall
- design ‘of contour can be achieved with a single
melting operation., ' R

7 the end is angular without the .
rounded edges. In Fig. 8 is.shown g more or less..
rounded end, and in Figs. 9 and ‘10 are.shown &
40
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hapes of the ends of.

irregularities if desired.’ . L
Tt is very easy to break the ball from the end

" of the stalk, leaving a perfectly ¢lean fracture -

which has the appearance. of having been glazed

-and is in fact much smoother than brushes-treat-

ed by the abrasion method. ‘The tooth brush to
which the bristles have been affixed but which
have not been trimmed can be brought into con-

“tact with a heated surface, the temperature of

which is adjusted to melt the bristles on contact
without ‘scorching them. . . Co S
. ‘By shaping the hested surface or by contact-

. ing the brush against the heated surface in pre- -

determined angles, the ends of the bristles ‘can

“"’be melted to produce in each individual bristle
position of the bristles with relation to the face ..

‘the desired length and to Produce in the brush as -
& whole the desired contour. - : P

fter ‘this heat treatment a fair number of ,

Is, ‘plates, scales or other forms of accumu-

:_ilat.'ed “melted ‘material will remain adherent to.
“the_ends -of the bristles and some of the melt-

ed material will fall away or adhere to the heat-

- ing surface until brushed away. . : :
= 'The coalesced. scab-like material adhering to
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2. The overall contour can be broken down into

two or more simple contours such.as by using a

.50
combination of the plates illustrated in Figs, 14

and 15. The plate shown in Fig, 14 would give & .

dome trim parallel to the length of the brush and """ to the feel, are much more regular in. contour-

“and are much more finished in appearance than
‘brushes finished by any method heretofore known.
- Having described our invention, we claim:

prior or subsequent use of a plate. like In Fig. 15

would give a series of pointed tufts. “When two-

or more plates are used to produce stepwise eon-

b5

touring the melted portion in each step ‘can be:

. ‘removed before the next step.or allowed to accu-
mulate and be removed in a single operation after
the contouring is completed, Tl L

3. The final overall contour can be achieved by
the successive use of a single heated plate of
suitably small size which would be applied to dif-
ferent portions of the brush at varying angles and
producing varying shortening: of the stalk by
melting. . B

4. Variations of contours may also be achieved
by a single plate by moving the brush in con-
tact with the plate as by rotating the brush
against a flat plate to achieve a dome contour.

5. Also when desired for practical working of

the invention the approximate finished contour:

may be produced in the brush head by any known
method such as knife or other trim, leaving each
bristle slightly longer than the final length de-

60

85

70

- dition. ..

“'in melting

the ends-of the bristles.is removed very simply *
after hardening by brushing for example with a

-stiff “wire metal brush or-comb -or by seraping .

over an angiilar surface which will-catch under

‘the edges of the coalesced tips and break them off.

- Regardless of the method used to remove the
scab-like material, once removed it leaves the
bristle tip in-a clean and almost fire-polished con-

" Brushes treated in this way are much smoother

1. THe method -of finishing the free ends of.
thermoplastic bristles for brushes, which consists
the free ends. of the bristles to the de-
sired contour, there being left on the ends of the
bristles after the melting enlarged, solidified por-
tions . of .the-bristle material, and then pulling
off. the enlarged solidified portions. from the
‘bristles which leaves the ends of the bristles in a
clean, polished condition. " ' v -
9. The method. of forming and finishing the .
free ends of meltable brush bristles to the desired
contour, Which consists in providing a body ca-
pable of being heated and having a face formed
with a contour like that to be imparted to the

prush - bristle “ends, -arranging the bristles into

. tufts and securing them to the brush head, trim--

75

.ming the bristle ends fo approximately the de-"-

sired contour, heating the contoured face of said
body: to & temperature capable of melting the
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7 .
bristle ends, and contacting the bristle free-work-
ing ends with said heated face until the free-work-
ing ends of the bristles are melted into the contour
of the heated face.

3. The method of forming and finishing the
free ends of meltable brush bristles to the desired
contour, which consists in providing a body ca-
pable of being heated and having a face formed
with a contour like that to be imparted to the
brush bristle ends, arranging the bristles into tufts
and securing them to the brush head, trimming
the bristle ends to approximately the desired con-
tour, heating the contoured face of said body to a
temperature capable of melting the bristle ends,
and ‘contacting the bristle ends with said heated
face until the ends of the bristles are melted into
the contour of ihe heated face, said melting form-
ing enlarged portions on the bristle ends, and
pulling off the enlarged portions from the bristles
when solidified to produce clean, polished ends on
the bristles,

4. The method of producing clean, polished
ends on the ends of thermoplastic brush bristles,
and forming the bristle ends collectively with a
pre-determined contour on the brush face, which
consists  in melting the bristle ends to said con-
tour which causes enlarged portions to solidify on
the bristle ends, and pulling said solidified en-
larged portions away from the bristles,

5. The method of finishing plastic filaments for
brushes, which consists in contacting the ends of
the filaments with a heated surface to form the
contour of the fllament ends in one direction of
the brush, and contacting the ends of the fila-
ments with another heated surface to form the
contour of the fllament ends in another direction
of the brush,
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6. The method of finishing plastic filaments for
brushes In which the ends of the bristles have
been previously trimmed to approximate contour,
which consists in applying heat to the bristle ends
to give them the desired final contour,

7. A brush having synthetic polymeric thermo-
plastic bristles the ends of which are smooth and
formed with cup-like depressions to aid in hold-
ing cleansing material applied to the brush.

8. A brush having synthetic polymeric thermo-
plastic bristles the ends of which are smooth and
provided with depressions to retain cleansing ma-
terial applied to the brush. .

9. A brush of the class described comprising in
combination a body member and synthetic bristles
fixed at one of their ends in said body member the
ends of the bristles having been formed by bring-
ing a plurality of bristles into contact with a
heated plate of definite contour to secure the de-
sired final contour of said plurality of bristles, the
individual ends of the bristles having the desired
shape and smoothness, the melted blobs caused by
contact of said bristle ends with said heated plate
having been removed from said ends.

GEORGE H. WANDEL,
THEODCRE H, RIDER.
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