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i

The present invention, relating as. indicated to
brush manufacture, has more particular regard
to the manufacture of brushes of the so-called
twisted stem type, i. e. brushes in which the bris-
tles or equivalent stranded brush material is se-
cured between a. plurality of parallel disposed
wires which are then twisted about a common
axis with the result that such brush material

is disposed in the form of g helix about the re-"

sulting twisted stem. The present improvements
equally relates to the manufacture of a modified
form of such twisted stem type of brush as famil-
iarly made, wherein the twisting of the stem
members stops short of the inserted layer of
brush material, the Ilatter being retained be-
tween straight parallel sections of the stem wires
which are pressed together with sufficient force
to compact such layer and secure the same
against - dislodgement under - conditions of use.
The specific form of brush just referred to, it
should be noted, forms the subject matter of a
co-pending application filed by Messrs. Ruben
O. Peterson and Vernon K. Charvat under date
of November 22, 1943, Serial No. 511,256, of which
this application is g continuation-ini-part and
which is now Patent No. 2,456,396, Mar. 29, 1949,

While brushes of the familiar twisted stem: type
have long been knewn as suitable: for use in cer-
tain limited fields, they have never figured largely
in industrial and shop uses; as- for removing
burrs, and cleaning and polishing metal parts,
due to the fact that the stem wires :have only
in effect a point contact with the sides of the
round strands of brush material so that the lat-
ter: is subject under hard conditions of :service
to undue concentration of flexure with conse-
quent rapid deterioration, -particularly where
wire strands form the material. - It has also been
found difficult to secure a sufficient body of the
brush material between the wires of the stem so
as to provide a brush capable of effecting burr
removal, cleaning or polishing action in contact
with  metal parts.

In the improved brush with the manufacture
of which the present invention is concerned; the
wires between which the brush material is held
are formed with flat oppesed faces, so that the
layer of brush material, whether twisted intc
helical form or left as a fAat layer; will be trans-
versely supperted at its center portion for a. dis-

‘tance equal to the width of the stem.wires. "As

a result, not only is such. material more firmly

attached to-the stem than where the-latier is

formed of ordinary round wire, but the layer of
such material will be hield in more compaet con-
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dition between the stem wires and also not téna w -
flare widely at its respective~outer edges.

Furthermore, it has been found that by em-
ploying stem wires of the form just deseribed,
a-layer of brush material may be placed there-
between and firmly compresséd and gripped by
the wires by forcibly pressing the latter together,
irrespective of further gripping action ebtained
By twisting such wires aboui their common axis,
as$ in the familiar twisted sterr type of brush.
Compression of theé brush material by the abpli-
cation of pressure greater than éan be generated
by the action of twisting stem Wires together in
the conventional way, makes it possible to -use;
successfully, crimped or etherwise cotfipressible
brush material which is too stiff of too resistant
to compacting to be suitable for use in-bfushes
made by conventional methods. The amount or
layer thickness of such brush materials can also
be. increased  over that which is - usable -in
brusheés made by known metheds of the arti: In-
deed, a layer of brush material of comsiderable
longitudinal extent may thus be permanently re-
tained in flatwise condition, i. e. witheut twist-
ing the corresponding sections-of the stem wires
at all, and, equally important, such layer may
thus be held in such eompressed state withous
danger of -displacement during the operation. of
twisting the stem wires: Based on the foregoing,
a-significant advance has-been found possible in
the manufacture of brushes of the tybe in ques<
tion whereby they may be made from continuous
strands of brush mateérial so as t¢ eliminate han=
dling short. lengths of such materigl,- which-en-
tails a great deal of care. At the same time it i§
rendered  possible automatically t6 perform- the
successive operations involved in making such
brushes so that not only is a superior produet ob~
tained, but-the-cost of manu;acture may be ma-

‘ terially reduced.

To the accompushment of the foregomg and
rélated ends, said mventmn, then; consists of the
mearns herelnafter fully deseribed and partwu-
larly pointed out in the eclainis, the annéxed -
drawings and the following description settmg
forth in detail cérfain medns and one nmiode of
carrying out the. 1nvent10n, such disclosed. means
and mode 111ustratmg, however, but one of vari-
ous ways in. ‘which. the pr1nc1p1e of the mventlon
may be used. .

In said annexed drawings: :

- Fig. 1 is'a side-elevation of the- 1mproved form
of . twisted stem brush referred to above, wherein
the  brush material is: retained. in.the form of a
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flat layer, the twisting of the stem wires stopping
short of said layer;

Fig. 2 is a similar side elevation of a twisted
stem brush in which the twisting has been car-
ried through the entire extent of the brush
proper,

Figs. 3 and 4 illustrate more or less diagram-
matically the manner in which brushes of the
form illustrated in Fig. 1 may be assembled;

PFig, 5 is a similar diagrammatic perspective
view illustrating the method of manufacturing a
sucecession of such brushes from a continuous
layer of brush material; ]

Fig. 6 is a diagrammatic plan view of an ap-
paratus designed similarly to manufacture a suc-
cession of brushes from a continuous layer of
brush material where the brush is either of the

form illustrated in Fig. 1 or that illustrated in .

Fig. 2;

Fig. 7 is a diagrammatic view in side elevation
of one portion of the apparatus illustrated in
Fig. 6;

Fig. 8 is a similar side elevation of another
portion of such apparatus;

Fig. 9 is a similar side elevation of still another
portion thereof; and

Figs. 10 to 12 inclusive illustrate modified forms
of the brush adapted to be produced in accord-
ance with our new method.

In order better to understand the improved
method and apparatus which constitute the pres-
ent invention, the brush product designed to be
made thereby, as illustrated in Fig. 1 and in
modified form in Fig. 2, will first be described.

Referring to the form illustrated in Fig. 1 (see
also Fig. 3, which shows the same form of brush
in process of being made), it will be noted that
half-round wires |, or the equivalent doubled
portions of a single wire of half-round section,
are twisted together to form the stem S of the
brush. However, the layer of brush material B
instead of being inserted bhetween such inter-
twisted wires with resultant helical disposition
of the material, is inserted only adjacent the end
or point 2, where the component wires of the
stem are doubled on each other, and the twisting
of the wires begins beyond, but immediately ad-
jacent, such inserted. layer of brush maferial.
In other words, the sections ¥ of the wires i, be-
tween which the brush material is heid, are
not only parallel but straight, and the brush ma-
terial projects therefrom in corresponding
straight form, i. e. extends through and cross-
wise of the stem in the form of a flat tuft. In
order that such flat tuft may be securely held
between the siem wire sections 3, the latter, fol-
lowing insertion of the layer of brush material,
are forcibly compressed together, it having been
found that where the opposed faces of the stem
wires are flat, as described, they will upon being
thus compressed have sufficient frictional en-
gagement with the brush material to secure
against displacement a layer of the latier of
substantial longitudinal extent, as shown in Figs.
1 and 3, even under severe conditions of use.

Where it is desired that the brush have the
typical form of the familiar twisted stem type,
the twisting of the components | of said stem
will be simply continued to include the layer
of brush material previously inserted and com-
pressed in the manner just described.. In such
case it will ordinarily be desirable to employ
a-layer of brush material B’ of greater longi-
tudinal extent, which upon completion of the
twisting operation will assume the helical form

20

4

illustrated in Fig. 2, the stem S’ being formed

of two wires, or doubled wire portions, having op-

posed flat faces, just as in the first-described

form of brush. It should be observed that at an
5 intermediate step in the manufacture of such
fully twisted form of brush the latter will be
substantially identical with the form illustrated
in Fig. 1, the layer of brush material being
initially placed in flat form between the opposed
faces of the stem wires and the latter being
pressed together with sufficient force to refain
such layer against displacement at least during
the further twisting operation which results in
the helical form of brush as illustrated in Fig. 2.

Figs. 3 and 4 illustrate one way in which the
simpler form of brush shown in Fig. 1 may be
conveniently made. After inserting the layer B
of brush material between the doubled portions
of the wires | adjacent the point 2, the projecting
portions of the wires which are to constitute the
twisted stem are passed through an aperture 5
in a fixed abutment 6. Such wires are then
pulled forcibly, i. e:. to the right as illustrated
in Fig. 4, so as to press the layer of brush ma-
terial against said abutment and crowd the same
compactly into the space between the wires
allotted to such material, so as to insure a de-
sired optimum thickness of such layer, as well as
that the strands composing the same pbe com-~
pacted closely together. Thereupon the por-
tions 3 of the wires { between which the layer of
brush material B has been thus inserted and com-
pacted are forcibly pressed together between
movable jaws 1, 7, so as to close such portions
laterally upon the layer of brush material; fol-
lowing which the portions of the wires { lying
beyond abutment 6 are gripped as between jaws
8, 8 which are mounted for rotation about the
longitudinal axis of the brush so thai upon being
rotated the portions of the wires in question will
be tightly twisted together to constitute the stems
of the brush, as illustrated in Fig. 1.

It will be understood that in the step of com-
pacting the layer of brush material between the
doubled portions of the wires { the latter require
to be deformed beyond the yield point of the ma-
terial whereof they are composed so that such
portions, with the compacted brush material ly-
ing therebetween, will remain substantially in the
relation produced by the action of the jaws or dies

-1, 1. To secure this result the stem wires should
have certain cold working properties, such as pos-
‘sessed by several types of stainless steel instead
of being formed of highly resilient or spring steel.
Such compression step, furthermore, will desir-
ably effect a substantial reduction in the area of
the space between the stem wire portions in which
the layer of brush material is confined and thus
compacted. Particularly in the case of crimped
or otherwise compressible brush materials, such
ares may be reduced so as to be only from 10%
to 15% of the original area defined by such wire
portions when the layer of brush material is in-
serted . therebetween. By thus providing  the
greatest practical area possible for the insertion
of the brush material, the assembly operation is
greatly facilitated; then upon reduction of such
area, by externally applied pressure to the extent
indicated, the brush material will be very firmly
gripped through the entire extent of the con-
tacting portions of the stem wires. A measure
of the compression achieved is afforded by the
ratio of the original area of the loop in which the
brush material is inserted. compared with the
75 loop area after it is reduced by the externally
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gpplied pressure. Maximum: reduction would of
course-he- obtained if the loop were- initially:of
circular outline-and then flattened until its sides
were: parallel; and closely adjacent, the amount
of such reduction being varied depending upon

the: degree-of compressibility of the brush mate-

rial. Thus if the latter be composed of nylon
-strands; for-example, less reduction will be re-
quired. to secure a firm grip than if composed of
fine cerimped wires. . If crimped brush material,
for example; be. compressed. by pressures on the
order-of 10,000 to 20,000 lbs:./sq.. in. or- more, &
wire retaining member which may have a tensile
strength- of -only 100 lbs. will generally be of suf-
ficient strength to retain such material in sub-
stantially ‘such compressed condition: although
the retaining member obviously would have pulled
apart xf it-had- been attempted to compact such
of such: member about_such material.

Once such material is thus compressed it tends
to retain-its compacted form since much of the
hegvy pressure employed was necessary to do the
work-of deforming the components of such mate~
rial-and to overcome frictional resistance of such
components relative to each other.

The method .of manufacture just described not
only Ansures that the brush material will be se-
curely held-in desired form between the straight
portions of the-doubled stem wire, but-also greatly
facilitates the manufacture of the brush by re-
ducing . such manufacture to several relatively
simple operations. Moreover, such method of
manufacture lends itself- to a further improve-
ment-in operation whereby. brushes of the type in
question may be made from.continuous strands
of: brush.material, so as to -eliminate handling
short- lengths. of the latter, which: has always
presented s serious problem in the manufacture
of twisted:stem type brushes.

Such continuous method of making brushes-of
the form- illustrated in Fig. 1 is schematically
illustrated in Fig. 5 where the layer of brush ma-
terial B2 is of indefinite longitudinal extent, be-

ing drawn from a supply.roll 10 over a guide roll

1 -and'‘thence. being subjected to the-operation
of o series ‘of instrumentalities on the order of
those illustrated in Fig. 4 in the manufacture of
such brushes individually. . It will be understood
that--such layer -of brush material will be ad-
vanced with a step-by-step movement through
these - instrumentalities, by 'means of suitable
clamps-which engage ‘with the layer, and in addi-
tion ‘to producing -such intermittent movement
‘thereof -serve to retain the stranded material of
the “layer under the -desired degree of tension.
Since- similar clamping means are employed in
the further ‘modified form of apparatus illus-
trated ‘in thevremammg figures of the drawings,
it “has ‘been deemed unnecessary to .include a
showing -thereof in Fig. 5, which, as stated, is
wholly sechematic.

Accordingly, it will suffice to.state that the
layer B? of brush material lying beyond, i. e,
to the right of roller I{, will be advanced at in-
tervals a fixed distance.so as to present succes-
sive portions of such layer for operations, as will
1iow ‘he described, to be performed thereon.  The
first such operation will consist in placing trans-
versely. of the layer, which in effect constitutes a
continuous web,.a pair.of stem wires |, preferably
forming .parts, as previously explained, of a
doubled-wire, flat on one side and with the flat
faces opposed. -Such wires may be thus doubled
50-25-t0 .encompass the web, or the doubling may
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be previously: performed: and: the. wires: then
slinped crosswise of the layer or web of brush ma-
terial. - The next step.illustrated in such ﬁgure»_i_sv
the forceful compression: upon the. la,yer e
sections 3 of the wires 1 which contaet there 1th
such_compression being-performed between. op-
posed relatively movable jaws. 12, 12 which cor~
respond with previously: described jaws- 1,1, and
are located-in alignment with & pair.of: rotatable
jaws 13, 13, that correspond with jaws 8, 8 of the
apparatus ilusirated: in Fig:. 4. ‘While the. jaws
12, 12 are pressed-together, the rotatable clamp-
ing-jaws 13, 13 will be rotated, just as in-the.case.
of such previously described construction, sp as
to twist the stem wires together up-to the edge of
the layer of brush material. The stem wires-will
thus become attached to-the layer-and be. carried
along therewith tothe next stage.

While the stem wires are shown as being- applied
to the continuous layer or web B? of brush ma-

terial at a point in advance of jaws 12,12, it
will be obvious fhaf; such apphcatmn of the stem

wires may be:made af -the point-of location ef -t

- jaws when the latter, as well as the rotatable grlp-
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ping jaws. 13, are properly spaced apart. The
extent-of the successive advance. movements of
the layer or web of brush material should equal
the transverse. width of the flat tuft B to be-sey-
ered from: such layer to form:the. ﬁmshed brush.
Accordingly, the. severing-means, which will con-
veniently comprise two, coacting shear blades: 14,
14, will be located a distance beyond the:clamp

" jaws 12 which will equal one and one-half times
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the width of ‘the flat tuft in question. In
the finished brush which is shown as just:h
been severed from the.continuous layer or:
of brush material is-shewn removed a short:. dxs-
tance beyond .the line of severance. . The means
whereby the layer or web is advanced in the man-
ner described may be conveniently located: be~
tween .the: jaws 12, 12 and the shear blades: 4,
14, such means operating of course only:when
said jaws are separated.

As previously indicated, ‘the further modified
construction of apparatus illustrated in Figs. 6
to 9 inclusive embraces additional automatic fea-
tures for forming brushes of the twisted stem type
including - means. for -twisting the stem: wires
throughout their entire length so .as. to present
the layer of-brush material-in: helical form, as
shown in Fig. 2, instezd of in the.form.of:a flat
tuft -as shown in Fig. 1. In this machine,-as in
the:.one. last descnhed ® -confinuous layer.:of
brush material B3, i. e/ one of indefinite.length,
is utilized; just asin the apparatuslast-described:
As:shown-in‘Fig. 6;such layer may be-subdivided
into = series of parallel:layers.or webs which-are
guided through -a; corresponding - series .of tubes
20 past opposed - pairs of clamp-jaws 21, 21 and
22, 22-which are desighed-to be alternately closed
upon and:so.-grip the layer or web of ‘brush ma-
terial. These jaws are respectively operated by
hydraulically -actuated pistons 23 and-24, which
arein-turn.controlled by a system of -electric -cir-
cuits and limit switches, as: will ‘be presently de<
scribed. “While jaws 21, ‘2| oceupy -a rélatively
stationary location, the other ‘pair-of jaws 22, 22
are mounted-on a carriage 25 that is reciprocable
on ‘suitable ‘ways .or .guides: 25¢, aligned-with the
direction ‘of ‘travel which it is desived to impart
to the layer or.-web B3 .of brush material, “This
carriage is thus reciprocated -by. an hydraulicaily
actuated piston 26, operation of which is .con-
trolled in proper: correlation with that of pistons
23 .and 24, so ‘that on pressing a-butten (nok

ig.. b
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shown) “which ‘turns on'-the electric power for
the controls and for starting an hydraulic:unit
operating the varicus cylinders, oil under pres-
sure will be supplied through valve 27 alternately
to the cylinders which actuate the pairs of- jaws
21; 21 and 22, 22,-and-through valve 28 alternately
to opposite sides of the eylinder in which piston
26. reciprocates.  ‘This when jaws 2f, 2{ are in
open position, jaws:22, 22 -will:be closed to grip
the layer of -brush material therebetween and
simultaneously piston 28 will be actuated to move
the carriage 25 forwardly, 1. e. to the right as
iHustrated in Figs. 6 and 7. Upon completion
of such movement, jaws 2f, 21 will in turn be
closed; jaws 22, 22 thereupon opened, and simul-
taneously -said piston . 2§ will be moved- in the
reverse direction to return the carriage, and thus
such last-mentioned JaWS carried thereby, to
sta1 tifig position. -

“The extent of the’ forwald movement of the

carriage 25 will be controlled by contact of an:

arm 30-adjustably mounted thereon with a'limit
switch 31, the action of which, through the elec-
trical. control "circuit, is to reverse piston 286.
Upon return of the carriage it sets a second.limit
switch 32 which is then subsequently energized ©o
start another cycle -of operations, as will be

presently described after completing the descrip--

tion of those which follow 'the.intermittent for-
ward feeding of the brush material. -

. In the mounting of clamp jaws 2{, 2{ and 22,
22. it is necessary that provision be made for
adjusting the position of each pair longitudinally

of the layer of brush material,” as well as for’

adjusting  the extent of forward movenient of
the carriage and thus of said second pair of clamp
jaws. The distance through which such move-

ment is had will, as in the previously described.

‘construction, equal the transverse width of the
successive sections to be severed from the con-
tinuous layer or web of brush material to enter
into the  formation of the individual brushes
which the machine is set to make, - The first
step. in .the actual fabrication of the brush is to
assemble with successive sections of the lgyer or
web. B2.of brush material the doubled pieces of
wire . which are to form the stems of the brushes.
Such wire W. (see Figs. 6 and 9), is desighed to
be . fed vertically upwardly closely contizuous to
one edge of the layer of brush material just be-
yond the path of movement of the clamp jaws
22,:22, as they are moved forwardly to advance
successive sections of such layer. ' Adjacent such
point, but located on a plane an adjustable dis~
tance -below: the layer, are two oprosed shear

blades 35 and 388, the latter of which is adapted .
to be moved by an hydraulically actuated piston.

37 to cut off the upwardly projecting section of
said wire W. The adjustment of this cutting-off
device will be such that the section of the wire
thus severed will have-its mid-point located op-
posite to the edge of the layer of brush material.
Adjacent such mid-point of the section of wire
thus severed are two spaced-apart forming dies
38 which, when moved transversely of said layer
of brush material, are adapted, in .conjunction
with a stationary pin 39, to bend the severed sec-
tion of ‘wire so as to laterally enfold such layer.
Dies 28 are thus reciprocated by an hydraulically
actuated piston 49, operation of which is in turn
controlled conjointly with that of piston 37 which
actuates shear blade 36 as well as piston.26 which
serves to reciprocate carriage 25.. A stop 41’
which lies between the forming dies 38, serves to
hold the wire after belng doubled over the layer
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of brish material from returning on the with=
drawal of the forming dies 38. The doubled-over
portions of the severed section of wire W, it will
be seen, constitute the stem wires |- of the. brush
previously described.

. Pollowing the application to the layer of brush
material, the next advanceé movement "of - the
latter will deliver such doubled stem wires [+ to:
clamps 4 and 42. These are mounted for rota-
tion about the common axis of the stem wires,
and means for rotating said.jaws, as well as for
opening and closing the same, will be automati=
cally controlied so that ‘these operations -will
occur in proper sequence with other operatlons
which remain to be described.

Located between the rotatable jaws 41 and 42'
are two relatively vertically reciprocable dies 43’
and 44, one disposed to lie above and the other:
below the layer of brush material with doubled
stem wires attached thereto as described, said
dies ‘having depressions 43¢ and 44a in their
opposed faces adapted to receive such wires.
Such depressions, however, are of less depth than
the thickness of the wires so that when the dies
are forced together by means of hydraulically
actuated pistons &8 and 46, respectively con-
nected therewith, the dies will exert pressure di-
rectly on the wires and forcibly compact the
layer of brush material therebetween. An elec-
trically controlled valve 47 controls in turn the
supply of pressure finid whereby said pistons are
actuated, the timing being such that while said
dies 42 and 44 are forced together to compress
the stem wires tightly into place with the brush
material therebetween, a valve 48 which controls
the-actuation of piston 37, and valve: 49 which
similarly eontrols the actuation of piston 40, will
cause a fresh section of wire W to be severed, and
such section doubled upon the portion of. brush
layer B® which is to enter into the next succeed-
ing brush.

Upon completion of the closing movement of
the clamps or dies 43 and 44, a limit switch 50 is
actuated fo start power driven means ; (not
shown) whereby clamp jaws &1 are caused to
rotate a sufficient number of times to twist: the
stem wires held therebetween up to the point
where the latter are pressed between said dies 43
and 44. After said jaws have completed such

redetermined number of turns, @ cutting-off
mechanism in the form of a reciprocable double
shear 5{ will be operated by an hydraulically
actuated piston (not shown) to sever the layer
of brush material on the near side of the closed
dies or jaws 43 and 44 and trim off any protrud-
ing strands on the further side of said dies. -

On completion of the operation of cutting off
the brush material, a limit switch 52 is actuated,
such switch in turn actuating valve &7 to open
the jaws or dies 43 and 44, the shear or cutter
51 being at the same time withdrawn. If a brush
of the flat type illustrated in Fig. 1 is desired,
such brush is now completed and may be . dis-
charged fromi the machine by opening the aligned
rotatable jaws 21 and 42 whereby the respective.
ends of the stem wires | have been gripped dur-
ing the operations last described above. On the
other hand. if a helically formed brush, such as
illustrated in Fig. 2,is desired, following separa-
tion of dies 43 and 44 and withdrawal of the
shear or cubter 5¢, a further rotative movement
is imparted to said jaws #1 in the same direction
as before so as to complete the twisting of the
remaining porticns of the stem wires between
which the brush material has been pressed by
action of said dies. As previously explained; the’
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compressive aetion of ‘the latter is sufficlent so
that the severed section of ‘the layer will be se-
curely held between the stém wire portions dur-
irig this further tw1st1ng opera,tmn, 1. e. the com-
ponent strands will not be displaced so tha,t after
the requisite number of tuins a finished twisted
stem brish of helical form is produced. - The lat-
ter will then bie ejected from the machine by
opening the rotatable jaws 41 and 42 and the ma-
¢hine thus prepared for another cyele of opera-
tions.

It will be understood that the brush material

B? will be supphed to the machine from a suit=

able rotatably supborted §pcol or spools (not
shown) located at the left thereof as illustrated
in Flg. 6. Such material may consist of any of
the usiial materials employed in making brushes
of the type in question, such as erimped brush
wire, crimped of straight nylon or othér syn-
thetic brush material, cord, or any otheér fila-
mentous material that may be ¢onveniently pro-
vided in continuous lengths. ‘While, ‘a5 in the
tase of the simpler form ‘of mechHanism illus-
trated in Figs. 4 ahd 5, such material may be
directly drawn from the spool on which it is
supphed in the form of & flat layer, where the
wxdth of such layer is 1n01 eased 1n order to make
extént, such matérial ‘will have & tendency to
bunch unévenly in the course of its bassage
through the machine. This dlﬁ‘lculty is overcome
by sub-d1v1dmg the materxal by means stich as
the tubes 20 illustrated in Fig. 6 which serve to
maintain an even distribution 6f the material
transversély of the layér or web. The tubes 20
are located cloSely adjacent each othér so that
upon -eerzing from sueh tubes and beéing en-
gaged by thé dies 43 ‘and 44 Such sub-divisions
of course entirély disappear, aid the ¢omponent
strands will be spréad tniformly throtvghout the
giitire transverse width of the layeir or web.

Figs, 6 to 9 inclusive being wholly schématic,
it has been deemed uiinécessary to illustrate the
electrical circuits in whieh thé. several limit
switches are included, sirice thée interconnections
of such devices for the purpose of effectinig the
sequential operation of a séries of valves or like
instrumentalities is of course well understood.
Similarly, it has beén deemed umnecessary to
illustrate the means wheieby oil or eduivalent
fluid urider pressure is supplied to the eylinders
for the several pistons which actuate the differ
ent instrumentalities, as described.

Once the operation of the machine as illus=
trated in said Figs. 6 to 9 inclisive is started, such
operation will -continue autornatically until the
supply of stranded brush ‘material is exhausted.
Such operaticn will be entirely automatic and
finished brushes may be furned out at-the rate of
from thirty to sixty per mirute. Moreovér, such
brushes, whether of the flat or helieal form, will
not énly have the brush material secured between
the stem wires with g degree of firmness not here-
tofore obtainable, where, as in the conventional
method for making twisted stem brushes, previ-
ously cut short lengths of stranded brush materi-~
al are utilized, but the placement of the material
will be accurately controlled so that no further
trimming of the finished brush is required.

While the stem wires between which-the brush
material is secured are preferably formed as
shown by doubling a single wire at-an intermedi=
ate point, it will be understood that the two wires
required for the purpose -may be otherw1se pro-
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which the layer of biish rmateFial may be con-
finéd. Thus itstead of being bent or folded at
pomt 2 the stem wires I, illustrated in Figs. 3 and

L, may comprise separate wires “tacked” togethef
at the point i guestion, as at 53 in Fig. 10, by
brazing or welding. The stem portions extendmg
beyond the othiet sidé of the layet of brush ma-
ter1a1 may 11kevv$se be Welded together as at 54
ifg. Where it i5 not important that the end of
the stem be rounded (as by doubhng) or that it
términate closely adjacent the layer of brish ma-
térial, the two component wires may merely be
twisted tozether as st 58 (Flg 11). Indeéedq, this
may also bé done ‘when a sihgle wire is doubled to
form the two stem wires, the énds of such wires

- being joitied as by twisting at 57 (Fig.-12) while
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vided, so long as su¢h wirés are sultably secured

i:ogether so-as to provide an area, or space within

o~
e

thé doubled portion is twisted to form a stem 58
terminating in a handls loop 59. Various other
modifications will be apparent to those skilled in
the art as being capable of manufacture by owr
Hiew method.

Other modes of ‘apolylhe the prlncmle of our
invention may be employed instead of the oné ex-
plainéd, change béing made as regards the’ means
and thé steps herein dzsclosed provided those
stated by any of the following claims or their
equlvalent be employed.

We. therefore’ partlcularly point out-and. dis-
tinetly claim as-our invention: . -

i. In the manufacture of brushés of the twist-
ed stem type, the steps which inelude doubhng
transversely of a layer of brush material; at
spaced intervals therealong, a series of elongated
stem forming members, whereby portions of the
latter -are brought into contact with -opposite
sides of such layer; the point of doubling being
adjacent one edge of the latter, subjecting the
layer contacting portions of said members to ex-
ternally imposed transverse pressure, whereby
such layer will be compacted and remain firm=
ly held between such portions by the compréssive
action thereof, and then subsequently transversé=
1y severing such layer between suecessive mem=

5 bers.

2. In the manufacture of brushes of the twisted
stem type; the steps which intlude doubling trans-
versely of & layer of brush material; at spaced in=
tervals therealong, a series of elongated stem
forming members, whereby portions of the latter
are brought into contact with. opposite sides of
such layer, the point of doubling being adiacent
one edge of the latter; subjecting the layer conz
tacting portions of said members to externally im-
rosed transverse ‘pressure; whereby such layer
will. be compacted and ‘Temain firmly held be-
tween such portions by the compressive action
thereof, twisting together the portions of -said
members lying beyond sueh layer to form a stem,
and then subséquently transversely severing such
layer between suceessive members.

3. In the manufacture of brushes of the tWISted
stem type, the steps Whlc"l include doubling trans-
versely of a layer of brush material, at spaced in-
tervals therealong, a series of elongated stem
forming members, whereby portions of the latter
are brought into contact with opposite sides of
such layer; the point of doubling being adjacent
one edge of the latter, subjecting the layer con-
taeting portion of said members to externally im-
posed transversé pressure, whereby such layer
will be compatted and remain firmly ‘held bé-
tween ‘such portions by the compressive actlon
thereof, twisting together the portions of said
members lying beyond such layer to ferm a stemi,
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while the portions of said member in contact with
such layer are still under pressure, and then
transversely severing such layer between succes-
sive members.

4, In the manufacture of brushes of the twist-

ed stem type, the steps which include doubling
transversely of a layer of brush material, at
spaced intervals therealong, a series of elongated
stem forming members, whereby portions of the
latter are brought into contact with opposite sides
of such layer the point of doubling being adja-
cent one edge of the latter, subjecting the layer
contacting portion of said members to externally
imposed transverse pressure, whereby such layer
will be compacted and remain firmly held be-
tween such portions by the compressive action
thereof, twisting together the portions of said
members lying heyond such layer to form a stem,
while the portions of said member in contact with
such layer are still under pressure, relieving such
pressure, thereupon twisting together such last-
mentioned portions to form a continuation of
such. stem, and then transversely severing such
layer between successive members.
5. In mechanism for making brushes, means
for advancing by successive steps a continuous
layer of brush material, means adapted to apply
to opposite sides of such layer, at one point of
rest in its path of movement, a pair of opposed,
elongated stem forming members, a pair of op~
posed dies located to engage such members at a
subsequent point of rest of such layer and com-
press the latter between said members means op-
erative to secure such members together perma-
nently to grip such brush material therebetween,
and means operative to sever such layer at a
point spaced from such stem members after such
stem members have thus been pressed against
such layer by said dies.

6. ITn mechanism for making brushes of the
twisted stem type, means for advancing by suc-
cessive steps a-layer of brush material, means
adapted to apply to opposite sides of such layer,
at one point of rest in its path of movement, a
pair of opposed, elongated stem forming mem-

bers, a pair of opposed dies located to engage said K

members at a subsequent point of rest of such
layer and compress the latter between said mem-
bers, and means adapted to engage the ends of

said members and twist the same together, said ;

twisting means being controlled to operate while
said dies are closed.

" 7. In mechanism for making brushes of the
twisted stem type, means for advancing by suc-

cessive steps 2 layer of brush material, means

adapted to apply to opposite sides of such layer,
at one point of rest in its path of movement, a
pair of opposed, elongated stem forming members,
a pair of opposed dies located to engage said
members at s subsequent point of rest of such
layer and compress the latter between said mem-
bers, and means adapted to engage the ends of
said members and twist the same together, said
twisting means being controlled to operate in-
itially while said dies are closed and thereupon to
continue operation after said dies have opened.
" 8. In mechanism for making brushes of the
twisted stem type, means for advancing by suc-
cessive steps a layéer of brush material, means
adapted to apply to such layer, at one point of
rest in its path of movement, a pair of opposed,
elongated stem forming members, a pair of op-
posed dies located to engage said members at a
subsequent point of rest of such layer and com-
press the latter between said members, shearu:ﬁr
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mesns. adapted to sever such layer transversely
at a point intermediate of the stem forming mem-
bers thus applied, and means adapted to engage
the ends of said members and twist the same to-
gether, said twisting means being confrolled to
operate initially while said dies are closed and
thereupon to continue operation after such layer
has been severed and said dies have cpened.

9. In mechanism for making brushes of the
twisted stem type, the combination with means
for advancing by successive steps a layer of brush
material, of means adapted to apply to such
layer, at one point of rest in its path of movement,
a pair of opposed, elongated stem forming mem-
bers said means including a pin located adjacent
one adge of such layer, and 2 pair of forming
dies reciprocable past said pin across such layer,
whereby a length of such elongated member may
be doubled over said pin to contact opposite sides
of sueh layer.

10. In mechanism for making brushes of the
twisted stem type, the combination with means
for advancing by sucecessive steps a layer of brush
material, of means adapted to apply to such layer,
at one point of rest in its path of movement, a
pair of opposed, elongated stem forming mem-
bers, said means including a pin located adjacent
one edge of such layer, a pair of forming dies
reciprocable past s=aid pin across such, layer
whereby a length of such elongated member may
be doubled over said pin to contact opposite sides
of such layer, and a stop bhetween said dies
adapted to retain such doubled member in place
upon retraction of said dies.

11. In the manufacture of brushes of the
twisted wire stem type, the steps which include
applying at spaced intervals to a layer of the
stranded brush material, pairs of opposed, elon-
gated members, one on each side of such layer,
twisting the portions of each such pairs of mem-
bers lying beyond such layer, subjecting such
layer to pressure petween said members before
and during such twisting operation, whereby suc-
cessive sections of such-layer are clamped he-
tween said members and then severing such

layer between successive pairs of said members.

12. ITn the manufacture of brushes of the
twisted stem type, the steps which include apply-
ing in succession at spaced intervals to a layer of
stranded brush material, pairs of opposed elon-
gated members, one on each side of such layer,
applying pressure to such paired elements thus
placed so as to leave such layer laterally com-
pressed and clamped therebetween, preliminarily
to twisting the latter to secure the respective
severed portions of said layer therebetween and
then severing such layer between successive pairs
of said members.

13. In the manufacture of brushes; the steps
which include doubling transversely of a layer
of brush material, at spaced intervals therealong,
a series of elongated stem-forming members,
whereby portions of the latter are brought into
contact with opposite sides of such layer, sub-
jecting the layer contacting portions of such
members to externally imposed transverse pres-
sure effective closely to compact such layer there-
bétween, securing such members tightly about
such material to hold such material in substan-
tially such closely compacted relationship, and
severing such layer between successive members
thus secured to such layer. )

14. In the manufacture of brushes, the steps
which include applying at spaced intervals to a
layer of brush material pairs of opposed elongated
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members, one . on each side of.:.such: layer, sub-
jecting . the layer contacting portions of such
members to externally imposed {ransverse pres-
sure effective closely to compact such layer ’chere-
between securing such members to hold such ma-
terial in substantially such closely ccmpacted re-
lationghip, ‘and severing such layer betw%n suc-
cessive pairs of sald members Thus securea to
such layer

15. In brush raaking mechanism, means opera-
tive to advance a continuous layer of brush ma-
terial, means operative to advance a continuous
length of wire adjacent such layer, means opera-
tive te cut off sections of such wire, means opera=
tive to doubkle sueh seciions about -such layer
transversely thereof at spaced intervals there-
along, externally imposed pressure means opera-
tive to compacet such brush material between the
portions of such sections embracing the same,
means operative to secure such portions together
tightly about such material to retain such ma-
terial substantially thus compacted, and means
operative to sever such layer between successive
sections of wire thus applied.

16. In brush making mechanism, means opera-
tive to advance a continuous layer of brush ma-
terial, means operative to apply elongated stém-
forming members to opposite sides of such layer
at spaced intervals therealong, externally im-
posed pressure means operative to compress such
brush material between such members, means
operative to secure such members tightly about
such material to retain such material substan-
tially thus compacted, and means operative to
sever such layer between successive pairs of such
members thus secured to such layer.

17. In brush making mechanism, means opera-
tive to advance a continuous generally flat layer
of brush material, means operative to apply a
pair of opposed elongated retaining members to
opposite flat sides of such layer at one station
in the travel of the latter, pressure means opera-
tive to engage such members in the region of such
layer and compress such layer transversely there-
between, means operative to secure such mem-

bers together to refain such material thus com-

pressed, and means adapted to sever such layer
of brush material between successive pairs of
such members thus secured to such layer.

18. In brush making mechanism, means oper-
ative to advance a continucus generally flat layer
of brush material, means operative to apply a

pair of opposed elongated retaining members to

opposite fiat sides of such layer at one station in
the travel of the latter, pressure means opera-
tive to engage such members in the region of
layer and compress such layer transversely there-
between, twisting means operative to twist por-
tions of such members extending beyond such
layer together to retain such material therebe-
tween while maintaining such externally im-
posed pressure thereon, said twisting means be-
ing also adapted to twist the portions of such
members gripping such layer of brush material
therebetween after release cf such externally im-
posed pressure, and means adapted to sever such
layer of brusih material intermediate successive
pairs of such members prior to twisting of the
material gripping portions of the latter.

19. In brush making mechanism, means oper-

ative to advance a continuous generally flat layer
of brush material, means operative to apply &
pair of opposed elongated retaining members 1o
opposite flat sides of such layer at one station in
the travel of the latter, pressure means operative
to engage such members across the entire lateral
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extent of-such -layer-and compress ‘such ‘layer:
therebetween, means  operative-to secure :such
members to retain such material in locally-.com--
pressed condition, and means ‘adapted to sevexr:
such layer of brush material intermediate suc-
cessive pairs of ‘such members.

20. In brush making mechanism, means opera-
tive to advanee a continuous layer of brush ma-
terial, means operative to-apply a pair of op-
posed elongated retaining members to oppos1te
sides of such layer, pressure means operative to
engage such members in the region of such layer
and compress such layer therebetween, twisting
means operative to twist portions of such mem-
bers extending beyond such layer together to re-
tain such material securely therebetween while
maintaining such externally imposed pressure on
such layer, and means adapted to sever such lay-
er of brush material between successive pairs of
such members.

21. In brush manufacture, the steps of ad-
vancing a continuous layer of brush material
drawn from a supply thereof in the form of a
relatively narrow elongated flat body, doubling
an elongated stem-forming member transversely
of such layer at a first station to engage such
layer between straight parallel portions thereof,
the point of such doubling being closely adjacent
one edge of such layer and such member extend-
ing beyond the other edge of such layer, subject-
ing such layer-engaging portions of such member
to heavy externally imposed pressure to compact
such layer therebetween, securing together the
portions of such doubled member thus extend-
ing beyond such layer while maintaining pres-
sure on such layer-engaging portions, releasing
such pressure, severing such layer at a following
station in the advance thereof at a point there-
on following such stem member thus affixed
thereto and after another such stem member has
been thus doubled about such layer at such first
station, and thereafter twisting together such
straight parallel portions of such stem member
having the severed portion of such layer gripped
therehbetween.

922. In brush manufacture, the steps of ad-
vancing a continuous layer of brush material
drawn from a supply thereof in the form of a
relatively narrow elongated flat body, doubling
an elongated stem-forming member transversely
of such layer to engage such layer between
straight parallel portions thereof, the point of
such doubling being closely adjacent one edge of
such layer and such member extending beyond
the other edge of such layer, subjecting such lay-
er-engaging portions of such member to heavy
external pressure to compact such layer there-
between, securing together the portions of such
doubled member extending beyond such layer
while maintaining pressure on such layer-engag~
ing portions, releasing such pressure, further ad-
vancing such layer, and thereafter transversely
severing such layer a} a point intermediate such
member and a following member affixed to such
layer in like manner. ’

23. ITn mechanism for making brushes of the
twisted stem type, means operative to advance by
successive steps a continuous layer of brush ma-
terial, means operative to apply transversely to
such layer, at one point of rest in its path of ad-

= vance, a pair of opposed elongated stem-forming

members, & pair of opposed dies located at a sub-
sequent point of rest of such layer and operative
to engage such members to compress-such layer
therebetween, twisting means operative to en-
gage the end portions of such members and twist
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