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Kenneth V. Hardman, Upper Montclair, Arthur J. Lang,
Cedar Grove, and Malcolm E. Doane, Upper Mont-
claiv, IN. J., assignors to H. V. Hardman Company,

- Inc., a corporation of New Jersey | |

Application February 29, 1956, Serial No. 568,631
¢ Claims, (CL 15—193)

This 1invention relates to an improvement in the manu-
facture of brushes and in particular to an improved con-
struction for paint brushes of the type in which the bristle
knot and ferrule are bonded together into an integral
structure. |

The type of brush to which this invention relates is
described in our copending application Serial No. 466,718
filed November 4, 1954. As there described, the bristles
of the brush are anchored in a plastic ferrule by means of
a cement which has solvent action on the ferrule so that
the plastic material of the ferrule is plasticized, softened
or dissolved in part by the cement and thereby united and
made an integral part thereof. By amalgamating the
bristle knot and ferrule together in this way the assem-
bly has high resistance to the solvent action of paints
and paint solvents and great structural strength is achieved
which materially prolongs the life of the brush.

In our copending case we disclose an improved type
of plastic ferrule especially adapted for use with our
solvent cement. The ferrule is divided into two cham-
bers by means of a partition. One chamber is adapted
to receive the handle for the brush and the other cham-
ber holds the butt end of the bristle pack. With this
type ferrule the bristle pack is anchored in place by
pushing the bristle butts down into a pool of solvent
cement in the bottom of the chamber. We have now
found that improved results may be had if the surface
of the partition at the bottcm of such chamber is pro-
vided with upstanding ribs or serrations. When this is
done the butt end of the bristle pack is inserted down
to the top surface of the ribs and the pool of solvent
cement is held in the grooves of the serrations. As a
result the solvent cement is gradually drawn up by the

wicking action of the bristles and distribution. of the
cement throughout the resulting bristle knot is much

more even and uniform. - | |
Qur invention is best understood by reference to the

accompanying drawings in which— - - N
Fig. 1 is a front view of the brush of our invention
cut away in part to illustrate its construction;
Fig. 2 is a side view of the brush of Fig. 1 with the
handle and ferrule separated; - |
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 "Fig. 3 is a sectional view of the ferrule of Fig. 2 with

solvent cement therein ready to receive the butt end of

a pack of bristles. In this figure the ferrule of Fig. 1
is turned upside down; o . o

Fig. 4 is a sectional view of
rule assembly; and - -

Fig. 5 is a bottom view looking up in to the ferrule
of Fig. 1.

Referring now to the drawings, brush 10 1s made up
of bristles 12, spacer strip 14, a ferrule 16 and handle 18.
As shown in the drawings handle 18 is preferably made
hollow and it is divided into two sections, a top section
28 and a bottom section 24. The top section 20 is
adapted to receive a tongue 28 of bottom section 24.
The lower portion of bottom section 24 of the handle 1s
provided with a pair of reinforcing ribs 29 that extend

the bristle pack and fer-
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across between the two side walls of the lower portion
of the handle. Bottom section 24 is also provided with
a tongue 30 which is adapted to fit snugly into the top
chamber 32 of ferrule 16. Tcngue 30 projects down
below a shoulder 34 positioned on the exterior of the
bottom section and shoulder 34 is approximately as wide
as the thickness of the wall of top chamber 32 of the

ferrule. The top of the wall of chamber 32 is positioned
against shoulder 34 and this assists in anchoring the

handle in place in the ferrule and it guards against the

handle wabbling in use. Bottom section 24 of handle 18
also includes an opening 36 which is sealed off from the
interior of the hollow handle by means of a collar 38
which is preferably made an integral part of handle 18.
Opening 36 provides convenient means for hanging the
brush up to dry, or for suspending the brush in a can,
without the weight bending the bristles.

Ferrule 16 includes a top chamber 32 for the handle
and a bottom chamber 40 adapted to receive the buftt
end of a bristle pack 42. The chambers are separated
by means of a partition 43 and as most clearly shown in
Figs. 2 and 3 in cross section ferrule 16 is in the general
ferm of an H and the top and bottom chambers are
preferably made approximately the same size so that
the bearing surface for the handle in the ferrule is co-
extansive with the bearing surface of the ferrule against
the bristle pack. As a result side pressure of the handle
against the M ferrule is evenly distributed across the
surface of the bristle pack and this so reduces the pres-
sure per unjt of area that we are able to make the wall
of the ferrule thin without danger of its splitting open
when the brush is in use. Further, the side walls of
the bottom chamber 49 is of uniform thickness and the
interior surface of the wall is smooth and even through-
out without undulations, which is important since the
bristles can then be uniformly distributed in the ferrule
and paint is thereby evenly distributed on the work sur-
face. Ferrule 16 need not be a four sided rectangle as
shown in the drawings and it may be for example, cir-
cular or oval. The H ferrule is especially adapted for
use with solvent cements that cure at room temperatures
and atmospheric pressures. In general these cements
are of low viscosity and it is difficult to control penetra-
tion of the cement down through the bristle knot by
oravity flow and as frequently happens with an ordinary
type of ferrule the cement flows down below the bottom
of the ferrule leaving icicles which tie clumps of bristle
together. When this occurs the brush is not a commercial
stem and must be discarded. On the other hand an H
ferrule eliminates this problem since a measured quan-
tity of our solvent cement is poured into chamber 40
(see Fig. 3) and the quantity of cement employed may
be predetermined for the desired penetration of cement
into the bristle pack. As shown in our copending case
the surface of partition 43 is smooth but we have found
that improved results are had if the surface of the parti-
tion is provided with serrations as shown in the drawings.
When this is done the pool of solvent cement is held
in grooves 44 which serve as a reservoir and_ribs 46
prevent the bristles from penetrating down into .thfa
grooves so that the cement is gradually and more uni-
formly distributed throughout the bristle knot by the

wicking action of the bristles. It will be understood that

partition 43 need not be flat and if desired the partition
may be convex to give a curved surface. In such case
the bristle butts will follow the curve giving a so called
cup chisel effect. It will also be understood that ribs 4_6
may be positioned diagonally across the surface of parti-
tion 43 and if desired the ribs may be made discontinu-
ous ‘to increase the amount of cement in the pool of the
STOO0VES. - o o

The type of cement we employ for anchoring the
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bristles in our brush is highly important and the -cement:

must be one that is a solvent for the plastic material of
‘the ferrule. By “solvent” we mean that the plastic
material of the ferrule must be plasticized, softensd or
dissolved. in -part by the solvent. cement to the extent
that the cement and plastic material become united 1nto
an integral structure. - For example, after the bristle knot

has been.formed. and set in the ferrule there should be

ne sharply defined interface bestween the cement of. the
bristle knot and ferrule and the interface is either re-
placed by a solid solution of variable compesition, a ne
chemical compositicn, or by a composition formed b Y
uniting or amalgamating the solid materials as in those
cases where a solvent cement i1s vaporized during heat
treatment of the assembly. Some examples of solvent
cements that we have used are meta- or para crescl, mono
tertiary butyl cresol, phencls such as orthopheny! phenol,
dihydroxy benzene polyphenols such as rescrcinol, and
any of the isomeric xylenols. We have achieved excel-
lent results. with the cold setting phenols, resorcinols,
and phenoaldehyde resinous materials which may be
cured at room temperature with the usual commercial
curing agents. These solvent cements may be used alone
or mixed with one another. Plastic material may be
mixed with our solvent cement. Other high boiling point
solvent cements selected in accordance with the known
solubilities of the plastic material of the ferrule may be
employed..- For example, the sclvent cement may be a
high boiling’ point ortho hydrmy diphenyl in conjunction
with a nylon ferrule, or. in the case of an acetate ferruls
cyclohexanone. -

- As to materials, the bnstles spacer strips, ferrule and
handle ay. be- made of thermosettmﬂ or thermoplastic
naterials. - But it is an essential feature ¢f our invention
to select a plastic material for the ferrule which responds
to the solvent action of the cement so that the surface
of the ferrule becomes plasticized, softened or dissolved

to the extent that it unites with the cement of the bristle

knot to form an integral structure. Some examples of
thermosetting and thermoplastic materials which may be
used- are nylon; cellulose acetate, cellulose acetate butyr-
ate, methyl methacrylate, polyvinyl or polyvinylidine
chloride and low pressure laminating polyester resins.

-~ As to the bristles; we prefer to use synthetic bristles
made with a. suitable thermoplastic material which re-
sponds to the solvent action of the cement so that the
bristles, ferrule and:handle may be united into cne in-
tegral structure. . In some cases, however, it may be de-
sirable to use natural bristles such as horsehair, hog,
china, protein and the like, and it will be understood
that as long as the material in the ferrule responds to the

4

. snugly around the bristle knot and the handle and to fit
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solvent-action of the cement, such natural bristles may |

be . used without departing from our invention even
though the bristles are unaffected by the solvent action
- of the cement. ‘In such case, bonding of the bristles is
Immited to surface action of the ordinary adhesives, but
the bristle knot is amalgamated to the ferrule by the
solvent action of the cement. Unless otherwise speci-
fied the word bristle when used elsewhere in this applica-
tion is intended to include natural bristle as well as the
synthetic thermoplastic bristles. -

- In general, we prefer to make the bristles, spacer strips,
ferrule and handle all of the same plastic material, but
this is not necessary, and different plastic materials may
be selected for each element. In those cases where heat
treatment is used to set the bristles, then the temperature
coeflicient of shrinkage of the ferrule should be at least
equal to that of the plastic of the bristles, and if ‘the
handle 1s subjected to any appreciable amount of heat
in: the assembly, its temperature coefficient of shrinkage
should be appmximately equal to that of the ferrule.
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If the cement is one that sets at room temperature or

if the parts are not subjected to any appreciable amount
of heat, then the shrinkage characteristics of the materials
are not critical and the ferrule need only be made to: fit

75

“should be

snugly into the ferrule. Of course, contemplaied use

of the brush will dictate the type of piastic material

which should be selected. For a paint brush, the bristles
inscluble in paint oils and for a lacquer toe
bristles slionid be inscluble in the common lacquer sol-
vents. Nylon and certain vinyl compounds, because of
their resistance to organic solvents, find wide application
in this field. |
The followmg exampies 1llustrate the manufacture of
brushas made in accordance with our invention.

- Example 1

A nylon bristle pack is weighed out and cne or more
nyloen or if desired phenolic spacer strips are inseried
in the bristle pack as shown in the drawings. The sol-
vent cement which in this case i1s mongo iertlary butyl
crescl, 1s then poured into chamber 48 of a nylon fer-
rule.  Enough solvent cement 1s used to wet all of the
surfaces that are to be united including adjacent surfaces

- of the bristie butts, separator strips and the inside wail

of the ferrule. Ordinarilv we use just enough solvent
cement to cover the tops of ribs 46 and for a four inch
brush this requires about 3.0 cc. of solvent cement. The
butt end of the bristle pack i1s then inserted inte chamber
4% and this may be conveniently done by squeezing to-

gether the side walls of chamber 32 of the ferrule which

causes the walls of bottom chamber 48 to slide into the
chamber. The bristle pack slides down into the ferrule
until the butt end of the bristle pack is positioned against
ribs 46. 'The handle for the brush is then assembled and
inserted into chamber 22 of the ferrule. In this case
the handle is made of nylen and before inserting the
handle into ferrule 16 the mating surfaces of the handls
and {ferrule are coated with sclvent cement which In
this case i1s mono tertiary butyl cresol. he assembled
brush is then heat treated by holding it at a temperature
of about 280° F. for about 40 minutes tc remove excess
cresol which evaporates from the assembly during heat
treatment. After about 40 minuies the brush is cooled,
care being taken not to bend or in any way damage the
warm nylon bristles. When cool the spacer strip, ferrule
and bristles were amalgamated inte an integral structure.
Brushes made as described show no separation of the
rerrule from the bristle knot or separation of the bristles
from each other even after use over a prolonged period
of time. The temperature required for heat treatment
is of course different for different solvent cements and is
a matter of general knowledge 1n the resin art.

- The following examples Hllustrate some possible com-
binations. of plastic materials and solvent cements which
we have used with excellent results. In each case the
procedure followed 1n manufacturing the brush was de-
scribed in the example given above with the exception
that the heat treatment is eliminated for the cold setting
cements which cure at room temperature,

Example 2
| Temperaturs and
Bristles - Ferrule Solvent cement | time of heat
| - treatment
Nylon......_. Nylon......... m-Paracresol...._. 275° B, for 7 to 40
minutes,
Example 3
| | | Temperature : and
Bristles - Ferrule Solvent cement time of heat
 freatment
Nylon________ Nylon.eeo-..-- Cold setting resor- | None.
~ ¢inel resin,

_—



1 The catalyst usually employed is benzoyl peroxide.

Referring to the examples the cold setting resorcinol
resin is a commercial product readily available on the
open market. It may be identified as a resorcin formai-
dehyde resin having insufficient aldehyde groups tc cause
the resin to set to an infusible insoluble state. The resm
is made to set up at room temperature by adding a suit-
able catalyst containing either active methylene radicals
~or active methylol radicals such as are present in a 37%
solution of formaldehyde. The resorcin formaldehyde
resin and formaldehyde catalyst are mixed and then the
mixture is poured into the ferrule. The resin sets in
about six bours at room temperature. The phenol-
formaldehyde resin referred to in the examples is a so-
called B stage resin that may be catalyzed and cured at
room temperature with phosphorus acid and like acid
catalysts. Such solvent cement is also a well known
commercial product sold on the open market. Satisfac-
tory results have been achieved with a solvent cement of
epoxy resinous materials that cure at room temperatures.
In such case the ferrule is also made of an epoxy resin-.
ous material. Epoxy resins are, for example, formed by
reacting together in known manner bis-phenol-A with an

epoxy compound such as epichlorohydrin. ‘The result-

2,849,741
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Example 4
Temperature and
Bristles Ferrule Solvent cement time of heat
| treatment
Nj’lon ________ Nvylon.co e oo Cold setting phe- None.
- nol-formalde- |
hyde resin.
Example 5
| - Temperatlire and
Bristles Ferrule Solvent cement time of heat
| i treatment
Hog. o omenn. Nylon........ -1 Cold sétting resor- | None.
- cinol resin. - -
Example 6
| Temperature and
Bristles Ferrtule Solvent cement | time of heat
| -~ treatment
Cellulese ace- | Nylon-ooo ... Meta cresol. ... 275° I, for about 30
tate. | - minutes.
Example 7
TEmperﬂ,ture' and -
~ Bristles Ferrule Solvent cement time of heat
- treatment
Cellulose ade- | NyloQi - oaecen- Cold setting resor- | None.
‘tate. cinol resin. l
Example 8
o o Temperature and
Bristles Ferrule Solvent cement time of heat
- treatment
Methyl meth- Méthyl meth- | Catalyzed? 180° F. for about 4
acrylate. acrylate. - methyl meth- . |- hours.
" acrylate, y -
Example 9
o L L | ' - Temperatﬁre and
- Bristles - | Ferrule - Solvent cement time of heat
| treatment
Cellulose ace- | Cellulose ace- | Cyclohexanone_.__j 280° F. for about 40 |
tate. tate. t | I minutes. |
|
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- G
ing liquid may be cured at room temperature with an
amine such as diethylenetriamine. Referring now to the
handle, where the handle is made of nylon plastic mate-
rial an excellent solvent cement for uniting the two sec-
tions together may be conveniently formed with 80 parts
of ordinary phenol and 20 parts of water. The mating
surfaces of the handle are wet with the liquid and then
fitted together. Ordinarily this solvent cement is not
used on the bristle pack because it is too highly fluid.
The following example illustraies the use of natural
bristles and thermosetting plastic materials for the fer-
rule wherein the ferrule and bristle knot are united into
an integral structure by means of a cement having sol-
vent action on the thermosetting materials. |

Example 10

A bristle pack of hog bristles is weighed out and one
or more spacer strips of glass fibers laminated with poly-
ester resin are inserted into the pack. The ferrule in this
case is made of several layers of glass fabric held to-
gether by means of a low pressure laminating polyester
resin. The solvent cement in this case 1s the same poly-
ester resin material used in the ferrule which is poured
into chamber 4¢ of the ferrule. The amount of cement
used is about 5.0 g. for the bristles in a 4 inch brush.
The assembly is then set aside and held at room tempera-
ture until the cement is hard enough so that a plastic
handle may be snapped in place in the ferrule without
destroying the integral structure of the bristle knot fer-
rule assembly. | | |

Polyester resins are readily available on the open
market and the ones which are suitable for use in the
manufacture of cur brushes are known in the art as low
pressure polyester laminating resins. These are charac-
terized by the fact that they may be cured at room tem-
perature and at ordinary atmospheric pressure. These
polyesters are further characterized by the presence of
unsaturated carbon bonds which undergo polymerization
during cure without liberation of water. The resins are
made of three groups of compounds: acids such-as ma-
leic, fumaric, itaconic and phthalic; alcohols and  di-
ethylene glycol; and unsaturated hydrocarbons such as
styrene, cyclopentadiene, and similar compounds. The
polyester is prepared by condensation of the acid and
alcohol and it must contain at least one unsaturated
alcohol or acid. The resulting unsaturated polyester is
then capable of polymerizing upon cure to form cross
linked three-dimensional structures. The polyester is

" mixed with an unsaturated hydrocarbon liquid such as

styrene which acts as a solvent vehicle for the resin.

Upon the addition of a suitable peroxide catalyst,
such as MEK peroxide and benzoyl peroxide with co-
balt naphthanate as an activator, the resin 1s made to
cure at ordinary room temperatures and pressures. For
our purpose the polyester resin is thinned with styrene
until it is fluid enough to give the desired penetration
down into the bristle knot. Ordinarily 30 parts of sty-
rene are used for 100 parts of the polyester resin. It will
be understocd that any of the polyester resins which set
at ordinary room temperatures and pressures and wiich
in liguid form are capable of exerting solvent action on
the solid polyester material of the ferrule as described .
hereinabove, may be used as a solvent cement in the
manufacture of our brushes. These polyester resins are
sold on the open market under the trade names Laminac,
Paraplex and Vibrin.

Example 11

‘The procedure of Example 10 was followed using the
same materials and proportions but an epoxy resin and
a cold setting epoxy resin solvent cement cured with an

.amine were used in place of the polyester resin and poly-

15

ester solvent cement of Example 10. o

One advantage of the construction of our brush is that
metal parts such as nails, screws, rivets, and the like,
which tend to rust or loosen up in use, are eliminated
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from the structure of our brush, and although such non-

metallic handle and ferrule combinations have been pre-

'vmusly suggested they. are ordinarily. made. up-in one
piece. A one piece structure has its drawbacks, particu-
larly in connection with the use of plastic. materials. For

W

example, a one piece plastic handle and ferrule combina-

tion is difficult to mold and the cost of molding such one
plece unit makes the brush too expensive .for practical
commercial use. Secondly, if the one piece unit is made
so that it will fit into the hand in the same way that con-
ventional brushes do, it is so heavy that it is awkward
to use.. The one piece units also impose special problems

in the bonding and setting of the bristles and this fur-

ther increases the cost of such a brush. Accordingly,
an Important. factor in .the structure of our brush and
one that has materially contributed to its commercial suc-
cess is the fact that the handle and ferrule combina-
tion 1s made up of separate units that may be hollow
-~ and locked together without the use of metal parts. An-
other advantage is the two piece handle and ferrule com-
bination which makes possible the use of different colored
plastic materials which give a color break and materially
improve the appearance of the brush. Further, individual
color combinations may be established for designating
brushes intended for use with a particular paint or paint
solvent.

It will be understood that it is intended to cover
all changes and modifications of the examples of our
invention herein chosen for the purpose of illustration
‘which -do not- constitute departures from the spirit and
scope of our invention. |

What we claim 1is: | |

- 1. A brush comprising a handle, a plastic ferruie and
bristles packed at their butt ends within the ferrule, said
ferrule having an imperforate partition therein which di-
vides the ferrule into two chambers, said partition hav-
1ng serrations on the exposed surface of one side there-
of, said ferrule and partition being a molded piece of
unitary structure - made of the same plastic -material
throughout and the bristles and ferrule of said brush
being united together by means of a solvent cement which
has solvent action on the plastic material of the ferrule
whereby the cement of the bristle knot is united in an
integral structure with the ferrule said serrations being
adapted to form a plurality of grooves in the exposed
surface of the partition which grooves provide
ervoir for the solvent cement so that a pool of cement
may be positioned in the grooves on top of the partition
-and be subsequently drawn upwardly into the bristle pack
‘by the wicking action thereof.

d ICS~-
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for the bristle cement .so that a pool of cen
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2. A ferrule for a paint. brush having an imperforate
partition therein which divides the ferrule into two sepa-

rate chambers .and-said - partition -having serrations - on

.the exposed. surface of one side thereof said serrations
‘being ‘adapted to form a plurality of grooves in the ex-

posed surface of the partition which provide a reservoir
ent may be
positioned in the -grooves on top of the partition and be
subsequently drawn -upwardly into a bristle pack by the
wicking-action-thereof.

3. An all plastic paint brush comprising a plastic han-
dle, plastic ferrule -and plastic bristles packed at their butt

ends within the ferrule, said ferrule having an im-
‘perforate. partition-therein which divides it into two sepa-
rate chambers, said. partition having serrations on the ex-

posed surface- of one.side. thereof said. ferrule and parti-
tion being a molded piece of unitary structure made of

the same plastic material -throughout and the bristles and
- ferrule of said brush being united together by means of

a sclvent cement which has solvent action on the plastic
material of the ferrule whereby: the cement of the bristle

‘knot 1s united: to: form: an integral: structure with the

ferrule said serrations being adapted to form a plurality
of grooves in the exposed surface of the partition which
provide a reservoir for the bristle cement so that a pool

- of cement may be positioned in the grooves on top of
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the partition and be subsequently drawn upwardly into

the bristle pack by the wicking action thereof.
4. A brush. comprising a handle, a plastic ferrule and

-bristles packed at.their butt ends within the ferrule and

cemented - therein, said ferrule having an . imperforate

‘partition which divides the ferruleinto~two separate
chambers-said- ferrule and-partition -being a molded piece

of unitary structure made of the same plastic material
throughout, said partition having upstanding ribs posi-
tioned on the exposed surface of one side thereof with
the upstanding ribs forming a plurality of grooves on

the exposed surface of the. partition which provide a

reservoir for the bristle cement so that a pool of cement

-may-be positioned in-the grooves on top of the partition
-and be.subsequently drawn upwardly into the bristle pack

by the wicking action thereof.
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