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24 Claims.

The invention relates to a. method of and ap-
paratus for forming brushes, particularly of the
rotary type in which a continuous strip of bris-
tles held in a suitable back is produced as an -ar-

5 ticle of manufacture and ordinarily wound into
cylindrical forms. The method and apparatus
are particularly adapted for the formation of

such completed cylindrical brushes, although the.

brush strip.may be separately produced by suit-
able changes in the winding step. '

This application, as regards its method claims,
is a division of my co-pending application Se-
. rial, No. 482,790, filed September 18, 1930. As
regards its apparatus claims it is a continua-
tion in part of said application Serial No. 482,790.

The invention aims to produce a brush strip or
a brush of the character described, in which the
backing material for the bristles is stiff enough
to be self-sustaining under conditions.of han-
dling and of assembly into completed brushes of
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appropriate forms, although sufficiently flexible

to be readily wound upon a mandrel or other-
wise arranged upon a suitable support. To the
accomplishment of the foregoing and related
ends, said invention, then, consists of the means
hgreinafter fully described and particularly
pointed out in the claims. .

The annexed drawings and the following de-
scription set forth in detail certain means and
one mode of carrying out the invention, such dis-
closed means and mode illustrating, however, but
one of various ways in which the principle of the
invention may be used.

The accompanying drawings illustrate in some-
what diagrammatic style both the steps of the
method and an apparatus suitable for carrying
out the method.

Fig. 1.is a diagrammatic side elevation of the
apparajus in general; Fig. 2 is an enlarged de-
40 tail from Fig. 1, slightly modified and partly

jn section; Fig. 3 is a plan view of a part of Fig.
2, omitting certain elements; Fig. 4 is substan-
tially a plan view of Fig. 1 together with a plan
view of other details; Figs. 5 and 6 are cross sec-
45 tions on- the lines 5—5 and 6—6 respectively of
Fig. 2, looking in the direction of the arrows;
Fig. 7 is an elevation of certain detfails in Fig.
3, the view being taken on the line 7—7 of
. . Fig. 3 looking in the direction of the arrows;
50 Fig. 8 is a perspective view, illustrating in a dia-
grammatic manner the successive steps of the
method; Fig. 9 is a detail of a completed brush,
being the section approximately on the line 9—9
of Fig. 2; and Fig. 10 shows a piece of the com-
55 pleted brush strip, not made into a brush.
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The method, briefly, consists in forming a
brush strip by disposing bristles across a back-
ing strip, preferably of metal, holding the bris-
tles down on this backing strip by a longitudinal
wire, and bending or folding the edges of the
strip toward one another about the wire, thus
bringing the bristles up into a position with their
centers held between the wire and the now chan-
neled strip, with their ends parallel. The brush
strip may then be formed into a tight helix on
a mandrel, as shown in Fig. 9, or left in a looser
arrangement, as in Fig. 10. These stages are
approximately shown in Fig. 8, where a backing
strip of material which can be flexed but is
stiff enough to retain the position into which it is
bent, preferably a sheet metal strip, is indicated
at 1. At 2 the strip is being bent up at the
edges, bristles such as 3 are being placed thereon
and a wire such as 4 is being brought to bear
on top of the bristles. At 5 the strip 1 is being
folded further, bringing the ends of the bristles
parallel as at 6. At 7 the folding has been com-
pleted, bringing the bristles closer as shown at
8. In Fig. 9 the completed brush strip 7 is shown
as wound in successive tight turns upon a man-
drel 9. In this particular winding, as a matter
of convenience, an extending end of the wire 4
has been fastened to the mandrel in advance
of the brush strip 7. An end collar 10 is here
shown as holding the end of the brush, and this
may be fastened to the mandrel by any suitable
means.
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The process will now be described in greater -
detail in connection with a suitable form of appa-

ratus as illustrated in Figs. 1 to 7 inclusive. In
Fig. 1 the backing strip, either in the flat form in-

90-

dicated at 1 in Fig. 8 or in the shallow channel .

form indicate at 2 in Fig. 8, is generally indicated
by the reference character 12.
brought up over a forming shoe 15, a preferred
embodiment of which is shown in greater detail
in Fig. 2, and passes partly through and partly
over the shoe 15. In the preferred practice of

-the process the backing strip is brought up in the

flat form 1, Fig. 2, and bent by the shoe into
the gradually deepening channel forms 2 and 5,
as shown by Figs. 5 and 6. At about the point
where the shoe begins its bending action, a layer
of bristles 3 is placed across the backing strip,
being supplied from a hopper 16 by a split con-
veyor 17. This conveyor may be of any suitable
nature, the one shown being two parallel sepa-
rated belts running on either side of the shoe 15,
the belts having spikes 18 and running between -
fingers 19. ‘'The spikes 18 act to distribute the

This strip is -
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2 .
bristles evenly and the fingers 19 act to align the
bristle ends.. Each of the belts 17 passes over and
is moved by a wheel 21, conveniently placed. A
large wheel or disc 22; having a thin edge, is
mounted above the shoe 15, and in the plane of
the shoe, This wheel cooperates with a groove 23
in the shoe and ass1sts in foldmg the backing
strip 12,

In detail the form of shoe shown in Fig. 2 and :
designated as 15 includes a curved track 26 up
which the strip in the form 1 is brought. This
trackway is preferably in the form of a hole or
passage through ‘the plate, being covered by a-
block 27 which prevents the strip 1 from rising.
‘Where the strip is supplied in the ‘flat form 1,
the trackway 26 begins to change from flat to
channel form about at the lme 55, Fig. 2, this
form being shown in Fig. 5. This is approxi-
mately the point where the block 27 discontinues
and the track 26 comes up to the surface. From
this point on a successively deepening channel,
generally indicated by the reference character 23,
is formed in the top edge of: the plate 15, 4s shown

. by a comparison of Figs. 5 and 6. The backing
g5 strip is held down in the channel partly by the
action of the wheel 22 and partly by flanges such
as 28 and 29. From slightly .to the right of the
line 5—5, Fig. 2, to the end of the block 15, the
channel is approximately concentric with the
go Trim of the wheel 22.

" The wheel 22 is also grooved on its periphery,

. as best seen in Fig. 6. The wire 4 is carried
around in this groove and placed within the strip
at about the point indicated by the reference
character 2 in Figs. 2 and 8. In order to main-
tain this wire 4 under proper tension it is passed
from a reel (not shown) around a tension dtum
24 which is regulated by a brake 25 and is car-
ried around about three-fourths of the circum-
4o ference of the wheel 22. After the strip, formed
_ to the shape indicated by the reference chdaracter

5, Fig. 8, leaves the shoe 15 it passes between roll-
ers 30 which bring up the sides of the strip 1 par-
allel, keeping the -channel formatlon In case
the process is used with a backing strip 12 having
edged teeth such as 31, the final folding by the
rollers 30 closes these teeth over the top of the
channel, as best seen in Fig. 7 and in the portion
7 of Fig. 8. This feature is not éssential with the
present invention, although the present inven-
“tion is adapted to form a brush strip having such
teeth. Such a strip is described in detail in my
co-pending ' application Serial No.. 482,790, to.
which reference has already been made. The
brush strip rides between the rollers 30 on a bot-
tom roll 32 and is held down thereon by flanges
33, which flanges are sufficiently spaced to allow
) .the bristles, now in the condition shown at 8,
Fig. 8, to pass between them.
The completed strip 7 is wound on a mandrel 9,
“which. is carried by a shaft 35 which moves axial-
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ly thereon as the successive turns of the brush .

strip are added. .

. In order to synchronize the entire apparatus
.. it is preferable that all the driving power be ap-
plied to the shaft 35, which accordingly pulls the
wire 4 and the backing strip 7, thus turning the -
wheel 22. In the apparatus shown’ the bristle
conveyor wheels 21 are driven by a chain 36 from
the tension drum 24.
" In order ‘to wind the completed brush ‘strip 7
in close axial contact on the mandrel, as shown
in Fig. 9, the strip is wound on past a stationary
side plate 37. The successive turns of the brush
strip move the mandrel axially, to the right in
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Fig. 4, against pressure, which may be applied by
any preferred means, the means shown being a

‘cable 38 fastened to the end of the shaft 35,

whereby a weight (not shown) is raised as the

mandrel 9 and shaft 35 move to the right. Suit- 80

able driving means for the shaft are provided,

such "as the wheel 39 to which power may be
applied. ™

~ It is contemplated that the process w111 be
chiefly employed for the direct manufacture of g5
circular brushes, as shown in Fig. 9 of the draw~
ings, but the completed brush strip is also capable

of ‘being used separately and may be an article

of commerce in the form shown in Fig. 10, such
strip being intended for winding on a mandrel gg
at any time subsequent to the manufacture of the
strip or for arrangement upon other -suitable
backing as circumstances may require.

The backing strip, generally indicated at 12~
in Fig. 2] may be either of the form disclosed in ¢35
detail in my co-pending application Serial No.
482,790 or may be any other suitable form, such
as a plain strip, or one having-inturned edge
flanges or any others of a variety of possibilities.

Similarly the exact shape of the channels ‘is j9o
subject to variation, those shown in the various
figures of the drawing being representative rather.
than limiting for illustrating simply the chan-
nel forms which have been found most suitable
for the type of backing strip illustrated. Simi-
larly the strand 4, although preferably a wire,
may be made of other material, according to cir- .
cumstances. The invention does not exclude
the use of glue in securing the bristles, although
in the commereial application of this process glue
has not been found necessary inasmuch as the
clamping. effect of the-backing strip upon the
bristles against the wire has furnished sufficient
holding power.

Other modes of abplylng the principle of my
invention may be employed instead of the one
explained, change being made. as regards the
means and the steps herein disclosed, provided
those stated by any of the following claims or
their equivalent be employed. 120

- I therefore particularly point out and distinct-
1y claim as my invention:

1. A method of brush making which comprises
forming a brush strip by placing tufts of bristles .
between continuous holding elements, and fold-
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‘ing one of said elements about the other and

about the bristles - simultaneously with placing
said bristles. )

2. A method of making a brush strip- which
comprises disposing bristles transversely with re-

lation to one side of a strip of self-sustaining 180

flexible material, placing an elongated holding

element upon said bristles and along said strip
coincidentally with folding said strip of material .
longltudmally along and over said holding ele- 135
ment. . o
3. A method of making a brush strip which
comprises placing a layer of bristles transversely

- along one side of a strip of self-sustaining flexible

material, said strip having a toothed edge, placing 140
an elongated holding elemenht upon said bristles =
and along said strip, and folding- saxd strip of -
material longitudinally along and over said hold-
ing element, with the edge teeth having flat faces
transversely. disposed, dividing said bristles into 45
tufts and supporting said tufts against displace-
ment longitudinally of the strip.

4. A method of making a brush strip which
comprises placing bristles across a moving strip
of metal or the like, placing a_wire or the like 5,
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upon said bristles and lengthwise of said strip,
and folding said metal strip lengthwise to com-
press said bristles against said wire, and winding
said brush strip into a helix, with bristles radially
disposed to .the axis of winding, said winding
pulling said strip through its forming steps.

5. A method of making a brush strip which
comprises forming a plurality of teeth having

flat faces transversely disposed upon an edge:

of a strip of metal or the like, placing bristles
across the toothed face of said métal strip, placing
a wire or the like upon said bristles and length-

wise of said strip, and folding said metal strip

lengthwise to surround said wire.

~ 6. A method of manufacturing brushes which
comprises fastening bristles side by side continu-~
ously upon a continuous self-sustaining flexible
backing strip while winding another portion of
said strip in an axially pressed spiral.

7. Apparatus for making brushes comprising-

a wheel, means for supplying a layer of bristles
transversely to the circumference of said wheel,
means for. supplying a strip of self-sustaining
flexible material to the circumference of said
wheel outside of said bristles, means for supplying
a continuous strand to the circumference of said
wheel between said circumference and said bris-
tles, and stationary means cooperating with the
circumferenice of said wheel for bending the
edges of said strip about said strand.

8. Apparatus for making brushes comprising
a wheel, means for supplying a layer of bristles

transversely to the circumference of said wheel, -

means for supplying a strip of self-sustaining
flexible material to the circumference of said
wheel outside of said bristles, means for supply-
ing a continuous strand to the circumference of
said wheel between said circumference and said
bristles, ahd means cooperating with the circum-
ference of said wheel for bending the edges of
said strip about said strand, and means for wind-
ing said strip, as formed, under axial pressure
into a helix.

9, Apparatus for making brushes comprising
a wheel, means for supplying a layer of bristles
to the circumferénce of said wheel transversely,
means for supplying a strip of self-sustaining
flexible material to the circumference of said
wheel outside of said bristles, means for sup-
plying a continuous strand. to the cir¢umference
of said wheel between said circumference and said
bristles, means cooperating with the circumier-
ence of said wheel for bending the edges of said
strip about said strand thereby looping said bris-
tles about the strand, other means for further
clamping the edges of said strip about said
strand, and means for pulling said strip with
pristles and strand through all said previously-
named means by winding said strip, i

10." Apparatus for making brushes comprising
a. wheel, a conveyor for supplying a’ layer of
bristles tangentially to the circumference of said
wheel with the bristles transversely placed, a
guide tangential to said wheel at the point of
application of the bristle layer for supplying a

strip of self-sustaining flexible ‘material beneath

said bristles, tension means for supplying a con-
tinuous strand to the circumference of said wheel
and for applying said strand to the-bristles upon
said strip at the point of application of the
bristle layer, elements in said guide for bending
‘said strip into channel formation and bending the
pristles therewith about said strand, rollers be-
yond said pbending means for crimping said bent
strip about said wire; pulling means for moving

3

the elements of said strip into and said formed
strip away from said wheel, said pulling means

" including a mandrel for winding said strip, and

means for pressing said strip axially during
winding.
11. Apparatus for making continuous brush

strips comprising a rotating wheel, means for

supplying bristles in a continuous layer trans=
versely to the edge of said wheel, means on the
edge of said wheel for engaging said bristles, a
shoe adjacent the edge of said wheel and partly

85

overlapping hoth sides of said edge by a groove, -

means for supplying a continuous flat strip to
said shoe beneath said bristles, means for sup-
plying a .strand to the edge of said wheel above
said bristles, the edge of said wheel being adapted
to press said wire along the middle of said bristles
against said strip as a backing, said groove
having sides which rise and tend to close in the
direction of travel of the edge of -said wheel,
thereby forming said strip during its advance into
channel formation. Ead

12. Apparatus for making continuous brush
strips comprising a rotating wheel, means for
supplying bristles in a continuous layer trans-
versely to the edge of said wheel, means on the
edge of said wheel for engaging said bristles, a
shoe adjacent the edge of said wheel and partly
overlapping -both sides of said edge by a groove,
means for supplying a continuous flat strip to
said shoe beneath said bristles, means for sup-
plying a strand to the edge of said wheel above
said bristles, the edge of said wheel being adapted
to press said wire along the middle of said
bristles against said strip as a backing, said
groove having sides which rise and tend to close
in the direction of travel of the edge of said wheel,
thereby forming said strip during its advance
into . the channel formation, and compressing
rollers operable on opposite sides of said brush
strip beyond said wheel. '

13. Apparatus for making continuous brush
strips comprising a rotating wheel, means for
supplying bristles in a continuous layer trans-
versely to the edge of said wheel, means on the
edge of said wheel for engaging said bristles, a
shoe adjacent the edge of said wheel and partly
overlapping both sides of said edge by a groove,
means for supplying a continuous flat strip to
said shoe beneath said bristles, means for sup-
plying a strand to the edge of said wheel above
said bristles, the edge of said wheel being adapted
to press said wire along the middle of said bristles
against said strip as a backing, said groove having
sides which rise and tend to close in the direction
of travel of the edge of said wheel, thereby form-
ing said strip during its advance into the channel
formation, compressing rollers operable on oppo-
site sides of said brush strip beyond said wheel
and winding means taking said strip from said
whetl. . :

T4. Apparatus for making continuous brush
strips comprising a rotating wheel, means for
supplying bristles in a continuous layer trans-
versely to the edge of said wheel, means on the
edge of said wheel for engaging said bristles, a
shoe adjacent the edge of said wheel and partly
overlapping both sides of said edge by a groove,
means for supplying a continuous flat strip to said
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shoe beneath said bristles, means for supplying -

a strand to the edge of said wheel above said
bristles, the edge of said wheel being adapted to

press said wire along the middle of said bristles

against said strip as a backing, said groove having
sides which rise and tend to close in the direction
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of travel of the edge of said wheel, thereby form-
ing said strip during its advance into the channel
formation, compressing rollers operable on oppo-
site sides of said brush strip beyond said wheel and
winding means taking said strip from said wheel,
said means including a mandrel, means for rotat-

ing said mandrel, and means for applying pres-

sure axially of said mandrel to said strip during
the winding operation. .

15. Apparatus for making cylindrical brushes
having U-shaped bristle holding means of helical
form, comprising in combination with a conveyor
for the bristles, means for rotating and moving
transversely of the conveyor said holding means
disposed in spaced relationship with said con-
veyor, means disposed parallel to the travel of
said conveyor for guiding said holding means into

"position adjacent said conveyor, means for fold-

ing said bristles and for inserting a wire be-

‘tween the folds thereof while said holding means

and said bristles are on said guiding means, and
means for pressing the sides of the holding means
towards one another a;fter the bristles a.n'd wire
have been fed thereto.

16. Brush making appa.ratus compnsmg a

cumference of said wheel, parallel conveyor means
on each side of said shoe and of said wheel, said
shoe including means for guiding a strip of self-
sustaining flexible material through a position
tangent to said wheel and for closing said strip
from flat to U-shaped cross section.

17. Brush making apparatus comprising a

_wheel, a shoe approximately tangential thereto,

parallel conveyor belts for bristles on either side

" of said shoe, guiding means on said shoe for bring-

ing a flat strip of flexible self sustaining material
to the surface of said wheel -and for bending said
strip longitudinally, and means on said wheel for
transferring said bristles from said conveyor belts

* to said support, folding them within said support,
and applying a wire to the surface of said brlstles )

opposite to said support.
18. Brush making apparatus  comprising a

. wheel, a shoe. approximately tangential thereto,
* parallel conveyor belts for bristles on either side

of said shoe, guiding means on said shoe for bring-
ing-a flat strip of flexible self sustaining material
to the surface of said wheel and for bending said
strip longitudinally, and means on said wheel for
transferring said bristles from said conveyor belts
to said support, folding them within said sup-
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‘flexible material to the circumference of said

1,063,045

port, and applying a wire to the surface of said
bristles opposite to said support, and an arbor for
winding said formed strip with bristles therein.
and thereby pulling said stnp through said guid-
ing means.

- 19, Apparatus for making brushes comprising
a wheel, means for supplying a layer of bristles
transversely to the circumference of said wheel, -
means for supplying a strip of self-sustaining

wheel outside of said bristles, means for supply-
ing a continuous strand to the circumference of
said wheel between said circumference and said
bristles, and means cooperating with the circum-
ference of said wheel for bending the edges of
said strip about said strand, and means for wind-
ing said strip, as formed, info.a helix. :

20. -Apparatus for making brushes comprising
means for feeding a continuous layer of bristles,
means for supplying a continuous flat strip to one
side of said layer of bristles, mieans for simultane-
ously and continuously folding said strip and said
layer of bristles and means for permanently se-

95

. curing the folded layer of bristles in folded con-

dition. 100
21. Apparatus for making brushes comprising
means for feeding a continuous layer of bristles,
means for supplying a continuous strip to one
side of said layer of bristles, means for simultane-
ously and continuously folding said strip and said 305

layer of bristles, means for permanently secur-

- ing the folded layer of bristles in folded condi-

tion, and means for forming said folded layer into

a helix with the bristles outward.

22. A method of making brushes which com- i10
prises continuously forming a bristle strip in a

U-shaped self-sustaining -support and winding
said strip on a mandre]l, and thereafter remov-
ing said strip in helical form and placing said
strip in one or more helical ‘convolutions on an- 115
other mandrel.

23. A method of manufacturing brushes which
comprises fastening bristles side-by-side contin-
uously upon a continuous self-sustaining flexible
backing chaunel while winding another portion 19¢
of said strip into a helix.

24, A method of making brushes which com-
prises continuously forming a bristle strip in a

U-shaped self-sustaining support concurrently

with winding such strip into a helix. 125
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