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i

This invention relates to an improved method
of making a brush. More particularly, in its
preferred embodiment the invention relates to
an improved method of making a brush of the
rotary type which is provided with a core on
which the bristles are mounted.

The invention has among its objects the pro-
vision of an improved, simplified method for
making brushes of the cored type. The method
of the invention is simple and economical to
carry out, and results in a strong, durable, long
wearing brush.

A further object of the invention resides in
the provision of an improved method of mak-
ing a brush of the cored rotary type, wherein
the bristles are firmly bonded to the core and
are accurately placed in predetermined locations
thereon.

These and further objects of the invention
will be more readily apparent in the following
description of a preferred embodiment of the
method of making brushes in accordance with
the invention, of the apparatus employed in
carrying out a part of the method, and of the
brush resulting therefrom.

In the drawings appended hereto which form
a part of the specification:

Fig, 1 is a view in side elevation, with a part
thereof broken away, of apparatus employed in
a preliminary step in the manufacture of bhrushes
in accordance with the invention:

Fig. 2 1s a view in plan of such apparatus with
bristles having the first bonding medium applied
thereto located therein:

Fig, 3 is a view in perspective of a hesded
tufv of bristles resulting from such preliminary
step employing the apparatus of Figs. 1 and 2:

Fig. 4 is a view partially in side elevation and
partially in longitudinal vertical section through
a partially assembled rotary brush and the as-
sembling jig in which it is mounted during the
rlacing of the headed tufts on the brush core,
the partial section being taken along a sub-
stantial vertical, radial plane in Fig. 5:

Fig. b is a view in transverszs vertical section
through the partially assembled brush and the
assembling jig shown in Fig. 4, the section be-
ing taken along the line V—V in Fig. 4:

Fig. 6 is a transverse vertical section through
the finished brush:

Fig. 7 is g fragmentary view in plan of such
finished brush: and

- Pig. 8 1s a transverse vertical section through
the assembling jig, the section being ta"en along

the line VIII-—VIII in Fig. 4.
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This application is a continuation-in-part of
application Serial No. 666,666, filed May 2, 1948,
now Patent 2,608,908, May 23, 1950. In the
present invention the same method and appa-
ratus are employed in the preliminary steps of
forming the headed tufts or bristles as in that
disclosed in the prior application, but the man-
ner of assembly of such headed tufts on the brush
core and the brush resulting from such method
are aifferent from those disclosed in the said
prior application. The present invention is di-
rected primarily to the making of cored brushes
naving bristles affixed thereon around all or sz
substantial part of their peripheries or at least

iy ab sectors or zones displaced from each other
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at substantial angles around their peripheries,
and to rotvary brushes of such type and repre-
sents gn improvement over the method of the
prior invention by which brushes of this type
were formed.

As above stated, in the present method it is
preierred to employ, as components of the brush,
headed tufts of bristles made in the same man-
ner as vhat disclosed in the previous application.
As shown in Fig. 1, a cluster of substantially
equal length bristles I8 is assembled so that the
upper ends of the bristles all lie in a common
plane. The cluster is tightly engaged by a band
12 whose upper margin extends above the ends
of the bristles and thereby forms with such upper
ends of the bristles a sink or well (§. After
the cluster of bristies has been assembled within
the band {2, as shown, there is deposited into
tne well 14 a liquid plastic bonding material such
as & natural rubber cement, or a synthetic rub-
ber cement, such cement being of sufficiently
low viscosity to seep down between the bristles
at their upper ends, to the depth shown, to form
a bonding layer 6.

Among the synthetic rubber cements which
may e employed for the bonding material {5
are the following commercially available ma-
terials in a suitable volatile vehicle: “Buna S”,
which is copolymerjzed butadiene and styrene,
“Perbunan” (formerly “Buna N’’), which is
copolymerized butadiene and acrylonitrile, “Ne- .
oprene” (formerly ‘“Duprene”), which is poly-
merized chloroprene made by polyvmerization of
chloroprene in emulsion, and “Butyl,” which is
8 copolymer of a butene and g diolefin. It is
to be understood that such list is not; exhaustive,
and that various other synthetic plastic bond-
ing materials may be employed as the first bond-
mg medium, for heading the tufts, depending
upon the use to which the brush is to be put.
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Thereafter the assembly is cured, preferably
only partially, to such an extent that it is self -
sustaining and of sufficient strength to hold the
bristles in the tufts together during the subse-
quent manipulative steps. Such curing is car-
ried out in the well known manner of subjecting
the bonding material to an elevated temperature
for a predetermined length of time.

After such curing step, the assembly is cub
along the cross lines I8, in a direction into the
paper of Fig. 2, so as to forim a plurality of sepa-
rate headed tufts 20, as shown in ¥ig, 3, in which
99 desienates the portion of the bonding layer i6
associated with such tuft, and 24 the bristles of
the tuft.

The rotary brush, the making of which is here-
inafter deseribed, is to include as an integral part
thereof 2 plefolmﬂd core. In the embodiment
shown, such core is in the form of & rieght circular

cylin drmal tube 28 made of metal, in this instance

aluminum for the sake of lghmess Such core,
which has a length equal to the length of the
working surface of the brush degired, is provi ded
at each of its ends during the step of assembling
the tufts and applying the addibional, second,
bonding material to the core, with g retainer disc
98. Such disc may, if desired, form a part of
the finished brush. Disc 28 is provided with a
cylindrical boss, concentric therewith, which fits
within and snhgly or tightly engages the inner
wall of the core 2% at each ena thereof. HEach
disc 28 and its bhoss ut} is provided wth o, central
bme within which is snugly or tightly fitved a
stub shaft 32. Such shaft likewise may, if de-
sired, bhe a palt o) the finished brush.

Mounted on each stub shaft 32, as shown in
Fig. 4, is an indexing disc, that at the right in
Pig. 4 being dﬂStE‘n&uEd Sﬁ and that at the left
6. KEach such indexing dlst,.. is tightly but re-
movably mounted on its stub ﬂhaft so that no
relative rotary movement tvakes pla,ce between
the shaft and disc during the assembly of the
brush. During such assembly, the partially com-
pleted brush and the assembling jig is suppor ted
on the upright supporis 3% and &4, each of which
carries abt its upper end a V groove a2 within
which the conﬂsmadmg stub shaft resis

Indexing dise 36 is provided with a plurahty,
in this case nine, of heles 44 extending partially

therethrough flom the lefth::md face of the dise ,

in Pig. 4, such holes being parallel to the axis of
core 26, ly':ng on a circle coaxial with such core,
and spaced at equal angles thereabout. Bup-
port #0 is provided with a plunger £8 extending
through a bhore therein in such position that its
inner end may ke thr ust into one of the holes &4
when such hole is opposite it. Knob A3 on the
outer end of the plunger allows it easily to be
thrust into the hole or withdrawn therefrom.
As a consequence of such structure, the core 26
may selectively be indexed to any one of nine
equally spaced angular positions about ius axlis.
Discs 34 and 38 are further provided with &
plurality of threaded spaced radial holes &8 lo-
cated in the same axial pianes as the indexing
holes 44. An elongated template or tuft lecating
plate 52 having tuft locating holes 43 therein is
secured to dises 238 and 36 by means of the studs
58 extending through holes in the template into
the holes 50 in the discs. The template is de-
sicned to be removed ifrom one portion of the
discs and to be replaced at another merely by
the removal of studs 54 and then replacing them
with a template at the desired different location.
As shown in Fig. 4, template 52 is of such length
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25 completely to span the distance between discs
24 and 38. The template is provided on each side
edge thereof with means for positioning thereon,
in 5 radial plane, a retainer strip 86 of such
length as snugly to fit ketween the inner surfaces
of the retaining discs 23. The retainer strips are
held on the template, when the former are neces-

sary, by means of the spring clips 58 pivotally
mounted on studs 69 threaded into the template,
such studs permitting the spring clips to be swung

into the position shown in Fig. 4, in which they
hold strips 56 in place, or to be swung outwardly
when such strip is to be removed or is not neces-
sal'y in the brush making operation being car-
ried out.

In carrying out the preferred embodiment of
the improved method of the invention, the core
26 is positioned as shown with one zone vhereot,
designated 1 in Fig. 6, positioned upwardly, tem-
plate 52 with each of the radially directed holes
53 therein containing a headed tuft 20 with the
head 22 thereof positioned inwardly is then ap-
plied to the jig, and the headed tufts held ther eby
are thrust further inwardly, if necessary, toward
the core 26 so that they contact it. In this step
the retaining strips 56 are mounted in place on
the template. Thereupon a further liguid: plastic
of the hardenable type is poured into the mold
space provided between the core 2€, the retainer
strips 56, and the retaining discs 28, 1o & level
des;lgnabed by the line A—A. Such further bond-
ing material, shown at 62 in Pigs. 4 and b, is pref-
erably of the heat hardenable type, such as mixes
of natural rubber which when fully cured are
hard, strong, and substantially rigid, or of such
mixes of the various synthetic rubbers, of which
those given above In connectlon with the first
bondinz material are typical. It is to be under-
stood, however, that other bondmg materials may
be used for medium 62, such as the thermosetting
plastics of which phenr.;rl formaldehyde, phenol-
furfural and urea formaldehyde.are typlcal

After completion of the pouring of material
62 at one zone, such bonding material 62, with
the apparatus in the position shown in Figs. 4
and 5, is partially cured to such state that the
tufts 20 will remain accurately positioned during
further indexing of the core. Such partial cur-
ing step is conveniently carried out by placing
the whole assembly, including supports 38 and
40 and the base (not shown) to which they are
sttached, in an oven. After such partial curing,
template 52 is removed, the core is indexed to
another position, and the template applied to
the indexing dises so that it again lies at the
top of the assembly. The same steps of locating
the headed tufts, pouring the bonding material
62 within the mold, and partially curing it, pre-
viously described, are again carried out. It is
highly desirable, although not absolutely neces-
sary; that the indexing of the core 26 be carried
out so that the portion of material 62 poured at
any one step shall be subjected to not more than
two intermediate curing cycles before it has an
adjacent portion 62 of such material poured
against it. 'This insures the bonding fogether
of such successive portions of the medium 62 so
that when the finally assembled brush is sub-
jected to the final curing operation for complet-
ing the curing of material 62 so that it becomes
the hard, strong, cured plastic shown at 64 there
are no zones of weakness between the individual
sections and no appreciable differences in their
properties.

Although various manners of indexing are pos-
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sible, such preferred method may be carried out,
for instance, by pouring material 62 at the vari-
ous zones in the following order, there being, of
course, an intermediate curing step between each
pour: 1, 2,89, 3,8,4,7,5, 6. When a succeedinyg
portion of bonding medium 62 is poured against
a previously poured and partially cured portion,
the retaining strip 56 is removed from the tem-
blate on the side adjacent the side of the pre-
viously poured portion. When the final portion
1s poured, neither of the two retaining strips 56
is employed in the mold.

After the second bonding material 62 has been
poured at each of sectors or zones 1-9, inclusive,
and the surface of the brush core has been com-
pletely covered, the brush is subjected to a final
curing cycle. The first part of such cycle is car-
ried out with the last poured zone at the top of
the brush, preferably by allowing the brush to
remain in the jig in its last indexed position.
After the last poured zone has been cured suffi-
ciently for it to become self-sustaining, however,
the brush may be removed from the jig and the
curing completed with the brush alone in the
oven.

Although in the preferred method the tufts

of bristles are first applied to the core at one

longitudinal zone thereof and the bonding mate-
rial 62 is then applied to the core at such zone,
1t is to be understood that the order of such steps
may be reversed. Thus in some cases it may be
desirable first to deposit material 62 on the core
in the mold provided by parts 28, the template
92 being in place on the jig but containing no
bristles, and then to apply the headed tufts of
bristles to the core by inserting them through
holes 93 in the template into contact with the
core as shown.

As a result of such mefthod of making the
brush, there is produced a brush in which the
bristles are accurately located, very strongly
bonded to each other, and also to the core. Such
method is simple, positive, and economical to
practice.

It iIs to be understood that althoush for the
purpose of 1llustration I have described and
shown preferred embodiments of the method of
making a rotary cored brush of the type de-
scribed, of the apparatus of the invention, and
of the improved brush resulting from use of such
method and apparatus, the method, apparatus
and the resulting brush may be varied consider-
ably as to details within the scope of my in-
vention.

Thus, in the case of g rotary brush the core
of the brush to be made by practice of the pres-
ent invention, may be in the shape of a body of
revolution the generatrix of which, if the core is
of appreciable length, is a generally straight line.
Furthermore, the core need not be in the shape
of a right circular cylinder or a circular cylin-
der, but can be in the shape of a cylinder gen-
erally. It is, of course, preferred that when a
cylindrical core is employed for a rotary brush
it shall be generally convex throughout its trans-
verse section and shall be symmetrical about its
longitudinal axis. The particular shape of core
employed in a rotary brush naturally depends
upon the type of brush to be made and the use
to which it is to be put.

When the brush is not to be rotated during
use, as with brushes reciprocated along their
axes, or is to be rotated only slowly, the dynamic
balance of the brush is not important. Thus a
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brush of such latter type, having bristies theréon
around a substantial part of its periphery, may
advantageously be made by the use of the present
invention with a core having generally straight
longitudinal elements, if it is of appreciable
length, and with a transverse section such that
separate longitudinal zones of the core may have
bristles and bonding material applied sequen-
tially thereto.

I claim as new the following:

1. The method of making a cored brush in
which the bristles are affixed to the core at at
least two sectors displaced from each other at g
substantial angle around the periphery of the
brush, which comprises positioning bristles on
the core in one sector thereof, depositing
curable bonding material on the core in such
sector, the bonding material contacting the
portion of the bristles adjacent the core, par-
tially curing the thus deposited bonding material
so that it becomes self-sustaining and holds the
oristles in that sector in position during the
subseguent brush-forming operations, repeat-
ing such steps of positioning the bristles, deposit-

5 Ing curable bonding material on the core, the

bonding material contacting the portion of the
bristles adjacent the core, and partially curing the
deposited bonding material at another sector dis=-
blaced at a substantial angle around the periph-
ery of the brush from the first sector, and then

completing the curing of the bonding material
in all sectors of the brush thus iormed.

2. The method of making a cored brush in
which the bristles are affixed to the core at at
least two sectors displaced from each other at a
substantial angle around the periphery of the
brush which comprises blacing the core with its
axis generally horizontal, positioning bristles on
the core in one sector at the top thereof, deposit-
ing curable bonding material on the core in such
sector, the Dbonding material contacting the
portion of the bristles adjacent the core, par-
tially curing the thus deposited bonding mate-
rial while the brush and such sector remain gen-
erally horizontal and at the top of the brush,
respectively, so that it becomes self-sustaining
and holds the bristles in that sector in position
during the subsequent brush-forming operations,
then turning the core about its axis to bring
another sector thereof to the top of the core,
repeating such steps of positioning the bristles,
depositing curable bonding material on the core,
the bonding material contacting the portion of
the bristles adjacent the core, and partially cur-
ing such deposited bonding material at such
other sector while such other sector remains gen-
erally in the same position, and then completing

the curing of the bonding material in all sectors
of the brush thus formed.

3. The method of making an elongated cored
brush in which the bristles are affixed to the

core at at least two sectors longitudinally of the
core displaced from each other at a substantial

angle around the periphery of the brush which
comprises placing the core with its top element

generally horizontal. positioning bristles on the
core in one sector at the top thereof, depositing
curable bonding material on the core in such
sector, the bonding material contacting the por-
tion of the bristles adjacent the core, partially
curing the thus deposited bonding material while
such sector of the brush remains at the top
ol the core and generally horizontal S0 that it
becomes self-sustaining and holds the bristles
in that sector in position during the subsequent
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brush-forming: operatmns, then turning the core
ghout its axis to bring another sector thereof to
the top. of the core in generally horizontal posi-
tion, repeating such steps of positioning the

bristles, depositing curable bonding mgaterial on

the core, the bonding material contacting the
portion of the bristles adjacent the core, ana:
partially curing such deposited bonding materlal-'

at such other sector while such other sector re-
mains generally in the same position, and then

completing the curing of the honding material
in all sectors of the brush thus formed,

4. The method of making an elonga,ted cored
brush the longitudinal elements of the core of
which are substantially straight lines and in
which the bristles are affixed to the core at at
least two sectors longitudinally of the core dis-
placed from each other at a substantial angle
around the periphery of the brush which com-
prises. placing the core with its top element gen-
erally horizontal, positioning bristles on the core
in cne sector at the top thereof, depositing cur-
able bonding material on the core in such sector,
the bonding material contacting the portion of
the bristles adjacent the core, partially curing
the thus deposited bonding material while such
sector of the brush remains at the top of the
core and generally horizontal so that it becomes
self-sustaining and holds the bristles in that sec-

tor in position during the subsequent brush-form- -

ing operations, then turning the core about its
axis to bring another sector thereof to the
top of the core in generally norizontal position,
repeating such steps of positioning the bhristles,
depositing curable bonding material on the core,
the bonding material contacting the portion of
the bristles adjacent the core, and par tially cur-
ing such deposited bonding material at such
other sector while such other sector remains gen-
erally in the same position, and then combpleting
the curing of the bonding material in all sectors
of the brush thus formed.

5. The method of making an elongated cored
brush the longitudinal elements of the core oI
which are substantially straight lines in which
the bristles are affixed to the core at at least
two sectors longitudinally of the core displaced
from each other at g substantial angle around
the periphery of the brush which comprises plac-
ing the core with ifs top element generally hor-
izontal, positioning bristles on the core m one
sector at. the top thereoi, depositing a thermo-
setting bonding material on the core in such sec-
tor, the bonding material contacting the portion
of the bristles adjacent the core, partially cur-
ing the thus deposited honding material by sub-
jecting it to heat while such sector of the brush
remains at the top of the core and generally

horizontal so that it becomes seli- sustaining:

and holds the bristles in position during the
subsequent brush-forming cperations, then
turning the core about its axis to bring another
sector thereof to the top of the core In generally
horizonial position, repeating such steps of posi-
tioning the bristles, depositing a thermo-setting
bonding material on the core, the bonding ma-
terial contacting the portion of the bristles ad-
jacent the core, and partially curing such de-
vosited bonding material at such other sector by
subjecting it to heat while such other sector re-

mains generally in the same position, and then

completing the curing of the bonding material

in all sectors of the brush thus formed by sub-

jecting it to heat.
6. The method of making an elongated cored
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g.
brush. the longitudinal elements of the core of
which are substantially straight lines and in
which the bristles are affixed to the core at at
least two sectors longitudinally of the core dis-
placed from each other at a substantial angle
around the periphery of the brush which com-
prises placing the core with its top element gen-
erally horizontal, positioning bristles on the. core

in one-sector at the top thereof, depositing: liguid
thmmo-settmg bonding material on the core in

such. sector, the honding material permeating
the portion of the bristles, adjacent the core,
partially- curing the thus deposited bonding
material by subJectmg it to heat while such
sector of the brush remains at the top of
the core. and gener ally horizontal so that it be-
COIAES: self-sustammg and holds the bristles In
position during the subsequent brush-forming op-.
erations, then turning- the core about its axis to
blmg anothe* sector- thereof to the top of the
core- in generally horizontal position, repeating
such. steps of positioning the bristles, depositing
llquld thermo-settmg bonding material on the
core, the bhoending material permeating the
portion of the bristles adjacent the core, and
partially curing such depositea boncing material
at such other sector while such. other sector re-
mains generally in the same position, and then
completing the curing of the bonding material
in all sectors of the brush thus formed by sub-
jecting it to heat.

7. The method of making an elongated cmed
blush thﬂ lJongitudinal elements of the core of
whichh are substantially straight lines and in
which the bristles are affixed to the core at a
plurality of similar sectors longitudinally of the
core displaced from each other at a substantial
angle around the periphery of the brush, at least
some of the sectors being immediately adjacent
angd contacting others of the sectors, which com-
prises placing the core with its top element gen-
erally horizontal, positioning bristles on the core
in a first sesctor at the. top thereof, depositing
liquid thermo-setting bonding material on the
core in such first sector, the bonding material
permeating the portion of the bristles adjacent
the core, partially curing the thus deposited bond-
ing material while such first sector of the brush
remains at the top of the core and generally
horizontal so that it becomes self-sustaining and
holds the bristles in position during the subse~
guent brush-ferming operations, then succes-
sively indexing the core to bring each sector of
the core to which bristles are to be applied to a
generaily horizontal position at the top of the
core, and hetween indexing steps repeating at
cach top sector the steps of positioning the
bristles, depositing liguid thermo-setting bond-
ing material on the core, the bonding material
nermesating the portion of the bristles adjacent
the core, and partially curing such deposited
bond—ing- material at the then top sector while
stuclhh tep sector remains generally in the same
position, the manner of indexing the core being
such that liguid thermo-setting bonding mate-
riel in one sector is deposited in contact with
the bonding material of an immediately adjacent
sector which has been subjected in all instances
to not more than two partial curing ftreatments,
and then completing the curing of the bonding

aterial in all sectors of the brush thus formed
by subjecting it to heat.

&. The method of making a cored brush in
which the. bristles are affixed to the core at at
least two sectors displaced from each other at a
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substantial angle around the veriphery of the
brush, which comprises the following steps in
the order named: positioning bristles on the
core in one sector thereof, depositing curable
bonding material on the core in such sector, the
bonding material contacting the portion of the
bristles adjacent the core, partially curing the
thus deposited bonding material so that it be-
comes self-sustaining and holds the bristles in
that sector in position during the subsequent
brush-forming operations, repeating such steps
oI positioning the bristles, depositing curable
bonding material on the core, the bonding ma-
terial contacting the portion of the bristles ad-
jacent the core, and partially curing such de-
posited bonding material at another sector dis-
placed at a substantial anegle around the perinh-
ery ot the brush from the first sector, and then
completing the curing of the bonding material
in all sectors of the brush thus formed.

9. The method of making an elongated cored
brush in which the bristles are affixed to the core
at at least two sectors longitudinally of the core
displaced from each other at a substantial angle
around the periphery of the brush which com-
prises the following steps in the order named:
placing the core with its top element generally
horizontal, positioning bristles on the core in one
sector at the top thereof, depositing curable bond-
ing material on the core in such sector, the bond-
ing material contacting the portion of the bris-
tles adjacent the core, partially curing the thus
deposited bonding material while such sector of
the brush remains at the top of the core and
generally horizontal so that it becomes self-sus-
taining and holds the bristles in that sector in
position during the subsequent brush-forming
operations, then turning the core about its gxis
to bring another sector thereof to the top of the
core In generally horizontal position, repeating
such steps of positioning the bristles, depositing
curable bonding material on the core, the bond-
g material contacting the portion of the bris-
tles adjacent the core, and partially curing such
deposited bonding material at such other sector
while such other sector remains generally in the
same position, and then completing the curing
of the bonding material in all sectors of the brush
thus formed.

10. The method of making an elongated cored
brush the longitudinal elements of the core of
which are substantially straight lines in which
the bristles are affixed to the core at at least
two sectors longitudinally of the core displaced
from each other at a substantial angle around
the periphery of the brush which comprises the
following steps in the order named: placing the
core with its top element generally horizontal,
positioning bristles on the core in One sector af
the top thereof, depositing g, thermo-setting
bonding material on the core in stich sector, the
bonding material permeating the portion of the
bristles adjacent the core, partially curing the
thus deposited bonding material by subjecting it
to heat while such sector of the brush remains
at the top of the core ang generally horizontal
so that it becomes self-sustaining and holds the
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bristles in position during the subsequent brush-
forming operations, then turning the core about
Its axis to bring another sector thereof to the
top of the core in generally horizontal position,
repeating such steps of positioning the bristles,
depositing a thermo-setting bonding material on
the core, the bonding material permeating the
portion of the bristles adjacent the core, and
partially curing such deposited bonding material
at such other sector by subjecting it to heat while
such other sector remains generally in the same
position, and then completing the curing of the
bonding material in all sectors of the brush thus
formed by subjecting it to heat.

- 11. The method of making an elongated cored
brush the longitudinal elements of the core of
which are substantially straight lines and in
which the bristles are affixed to the core at s
plurality of similar sectors longitudinally of the
core displaced from each other at g substantial
angle around the periphery of the brush, at least

some of the sectors being immediately adjacent

and contacting others of the sectors, which com-
prises the following steps in the order named:
placing the core with its top element generally
horizontal, positioning bristles on the core in &
first sector at the top thereof, depositing liquid
thermo-setting bonding material on the core in
such iirst sector, the bonding material permeat-
ing the portion of the bristles adjacent the core,
partially curing the thus deposited bonding ma-
terial while such first sector of the brush remains
at the top of the core and is generally horizon-
tal so that it becomes self-sustaining and holds
the bristles in position during the subsequent
brush-forming operations, then successively in-
dexing the core to bring each sector of the core
t0 which bristles are to be applied to a generally
horizontal position at the top of the core, and
between indexing steps repeating at each top
sector the steps of positioning the bristles, de-
positing ligquid thermo-setting bonding material
on the core, the bonding material permeating
the portion of the bristles adjacent the core, and
partially curing such deposited bonding material
at the ten top sectors while such top sector re-
mains generally in the same bosition, the man-
ner of indexing the core being such that liquid
thermo-setting bonding material in one sector is
deposited in contact with the bonding material
of an immediately adjacent sector which has
been subjected in all instances to not more than
two partial curing treatments, and then com-
pleting the curing of the bonding material in all
sectors of the brush thus formed by subjecting
it to heat.

WILLIAM P, ENCHEILMAIER.
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