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The general object of the invention is fo pro-
vide a semi-automatic machine for making
brushes from brush strips each of which com-
prises a channel member carrying transversely
projecting brush fibers.

A more specific object of the invention is to
provide an improved machine for the purpose
stated which serves to engage a brush strip and
to wind it upon an arbor to a predetermined
limited extent to form & brush, the brush then
being supported on the arbor and being remov-
able therefrom by endwise movement.

Another more specific object of the invention
is to provide a machine for the purpose stated
which serves not only fo engage and wind a
brush strip as described but also serves to auto-
matically cut the channel member of the strip
upon the completion of winding so as to sever
the wound brush from the unwound portion of
the strip.

Further specific objects of the invention are to
provide various features of structure and ar-
rangement whereby the before-stated objects are
advantageously attained.

Gther objects of the invention will be apparent
from the drawings and from the following de-
scription and claims.

In the drawings I have shown in detail a pre-
ferred embodiment of the invention, but it will
be understood that various changes may be made
from the construction shown, and that the draw-
ings are not to be construed as defining or limit-
ing the scope of the invention, the claims forming
a part of this specification being relied upon for
that purpose.

Of the drawings:

Fig. 1 is a side view of a brush strip adapted
to be wound and cut by a machine embodying
the invention in order to form a brush.

Fig. 2 is an enlarged transverse sectional view
taken along the line 2—2 of Fig. 1.

Fig. 38 is a perspective view of a brush which
is formed by the machine from the brush strip
shown in Figs. 1 and 2.

Fig. 4 is a plan view of a brush forming ma-
chine embodying the invention, the parts of the
machine being in the positions which they occupy
at the end of each brush making operation.

 Fig. 5 is a front view of the machine shown
in Fig. 4.

Fig. 6 is a vertical sectional view taken along
the line 6—6 of Fig. 5, the main drive mechanism
and the brush strip being omitted.
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Fig. 7 is an enlarged fragmentary sectional
view taken along the line 7—7 of Fig. 5.

Fig. 8 is a plan view similar to the right portion
of Fig. 4 but showing some of the parts in differ-
ent positions.

Pig. 9 is an enlarged fragmentary view similar
to Fig. 5 but showing some of the parts in dif-
ferent positions.

Fig. 10 is a fragmentary view looking toward
the right along the line 10—(0 of Fig. 9.

Fig. 11 is a fragmentary view looking toward
the left along the line 11—I{1 of Fig. 9, this view
showing the parts in loading positions.

Fig. 12 is an enlarged plan view of the rotatable
driving and cut-off mechanism, the parts of the
said mechanism being in the same positions as
shown in Fig. 11.

Fig. 18 is a view similar to Fig. 11 but showing
the various parts in the positions which they
occupy when winding starts.

Fig. 14 is a view similar to Fig. 12 but showing
the parts in the same positions ag in Fig. 13.

Fig. 15 is a perspective view of certain parts
of the cut-off mechanism.

Fig. 16 is a fragmentary sectional view taken
along the line 16—16 of Fig. 11.

Fig. 17 is a view similar to Fig. 13 but showing
the parts in the positions which they occupy
hear the end of winding and with the cutter
about to act.

Fig, 18 is a view similar to Fig. 17 but showing
th_e parts in the positions which they occupy when
winding and cutting are completed.

Fig. 19 is 3 view similar to Fig. 18 but showing
the' parts of the machine in the same positions
as in Fig. 11, the brush strip being in a position
intermediate that shown in Fig. 18 and that
shown in Fig, 11,

.Referring to the drawings, more bparticularly
Figs. 1 to 3 thereof, 10 represents as an entirety
& brush strip which is adapted to be used in a
machine embodying the invention for the making
of a brush. The strip comprises a longitudinal
metallic channel member {2 which is preferably
Symmetrical with its side walls converging.
Fibers 14 arranged in a layer are looped or folded
within the channel, but fibers extending around
a longitudinal retaining wire 16. The term
“fibers” is herein used in a generic sense and is
intended to include vegetable fibers or animal
bristles or synthetic fibers or any other filaments
adapted for the intended burpose.. During man-
ufacture of the brush strip the side walls of the
channel member are initially parallel or approxi-
mately parallel and the wire {6 and the fibers {4
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are pressed into the channel member, the fibers
being folded by reason of their engagement with
the channel member side walls. Thereafter the
side walls of the channel member are bent to-
ward each other to the inclined positions shown,
the side walls thus gripping the fibers so that
the fibers and the retaining wire are held in
place,

By means of the machine embedying the in-
vention a length of the strip 10 is bent or wound
so to form a brush I8 having a shape such as
that shown in Fig. 3, and the wound brush (8 is
cut off from the remainder of the strip 18. The
invention is not limited to the formation of a
brush having the particular triangular shape
shown and by changing the shapes and prepor-
tions of certain parts of the machine brushes of
other shapes can be made.

Referring to Figs. 4 to 19 of the drawings, 26
is a main bed or base which carries the other
parts of the machine. Rgtatably. mounted in
suitable bearings on the base 20 is a longitudinal
horizontal shaft 22. Mounted above the shaft 22
on suitable supports. carcied by the base 28.1s an
electric motor 24 connected with a speed reduc-
ing mechanism 26 having a projecting longitu-
dinal drive shaft 28. A sprocket wheel 38 is con-
nected with the shaft 28, this sprocket wheel
being preferably connected by means of an over-
load slip clutch 32 which will yield when neces-
sary to. prevent damage. to: parts of the machine.

Means. is provided: for rotating the. shaft 22 fo
a predetermined limited extent, and as shown
the said means rotates the shaft through a single
revolution. For this purpose a single revolution
clutch 34 is mounted: on the shaft 22, the clutch
having its driving element connected with the
said shaft and having its driven, element con-

nected; with a, sprocket wheel 36: in register with.

the sprocket wheel 30, An andless chain 38 ex-
tends. around. the two.said sprocket wheels, and

the chain serves to continuously rotate the driven.

element; of the said: clutch 34, The operation of
the clutch 34 is controlled: by a lever 48 shown
in. Figs. 11 and: 13, this lever being pivoted at 42
and being biased in. the downward direction by 2
spring 43. The lever 48: has a tooth 44 which,

when. in the lower nposition: shown, in. Fig. 11,

enters: a notch, in the driving element of the

clutch 34 to prevent rotation of the said: element:

and-of the shaft 22. When the lever 4% is moved
to the upper position shown in Fig. 13 the driving
element of the cluteh and; the shaft are rotated
in the. counterclockwise direction as viewed in
Figs: 11 and: 13,

Fligs. 4, 5, 6,.9; 10, 11 and: 12 show the several:

parts of-the machine: in the positions which they
occupy immediately prior to the winding opera-
tion and. for cenvenience: the: parts will: be re-
ferred to as being: in; the loading position. In
this position: the lever 48 and the tooth 44 pre-
vent rotation. of the: shaft 22 and of the parts
carried. thereby.

Secured-to the shaft; 22 for. rotation therewith
is a disc 45 to-which is .secured: an-arbor driving
member-46 which is-preferably cylindrieal.
member has an exposed end-portion at the right.

Adjacent the member 46;is;a: stationary, vertical

plate 48. within which the disc 45. is located at

the right. A pin 50 extends- through a bearing.

aperture in the plate.48, this pin being longitu-
dinally movable. " At its left end the pin 58.car-
ries. a conical member; 52 having an. annular
groove 54 therein. Movement of the pin: 50.to-
ward the right is-limited by a stop 53, which

This .
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4
engages the member 52. A manually operable
lever 56 is provided which is movable about a
vertical axis at 58, and this lever carries a shoe
which is entered in the annular groove 54 of the
member 52. A spring 60 biases the lever 88 to
the position shown by full lines in Fig. 4. When
the lever 56 is in the last said position the pin
50 projects from the plate 48 to the extent per-
mitted by the stop 53 and the conical member
52 is in its position toward the right and out
of engagement with the lever 40. The lever 48
is in the position shown in Fig. 11, the shaft 22
and thé driving member 46 being held against
rotation. . When. the lever 56 is moved to the po-
sition shewn by dofted lines in Fig. 4, the pin 50
is retracted and the conical member 52 is moved
toward the left to. engage the lever 40 and move
it to the position shown in Fig. 13. This initiates
rotation of the shaft 22 and of the driving mem-
ber 48. As soon as rotation has started the lever
55 is released and the parts are resfored: to their
forimer positions by the spring 50. Rotation con-
tinues for one complete revelution, being then
stopped: by the. entry, of the tooth 44 into the
notch in the driving element of the clutch 34
as shown in Fig. 1L,

A suitable guide means for the brush- strip. 18
is mounted on a plate 64 seeured to the base 20,
this guide means being in proper position for
guiding the strip toward the winding mechanism
which, will be fully described. As best shown in.
Figs. 4 and 6 there are two superposed. horizontal
piates: 62 and 63 which are grooved adjagcent
their right edges for receiving. and. fitfing the
channel member 12, of the strip. The upper
plate 62 is normally pressed downwardly against
the channel member by springs. 84, 64, so. that
the plates frictionally engage. the channgl mem-
ber to- resist movement thereof, A manually
operable lever 65 is provided having a cam. 66 at
its lower end, When. the lever is in the position
shown by full lines in Fig, 6 the upper plate 63
is slightly raised in. opposition to the springs 84,
84 so that the strip {0 is freely movable. When
the lever is in the position showr by-dotted lines
the springs are permitted to- act to cause frie-
tional engagement of the plates. with: the: channel.
mermber of the strip as previously: described:

The lower plate §2 is conneéted with a bracket
§7: for pivotal: movement about,a. vertical axis.at
68. The said bracket 61 is conneeted; with:a sub-
stantially vertical strut, 68 for movement about a.
horizontal longitudinal axis at 7. The lower
end of the strut 69-is connected with the plate 6l
for pivotal movement ahout. the axis of a. trans-
verse pivot pin Ti. By inéans of screws 1z, 12
engaging the plate 61 the strut €8 may e ad=
justed about the axis at Tt and'may be locked in
adjusted position. The screws 2; 72 serve: for
the adjustment of the plates §2- and: 6% in. the:
longitudinal- direction: so- as to- locate the. strip-
in proper- feéding: position: Spring pressed pins
73, 18 project upwardly: from. brackets 14, Thise~.
cured to-the plate &l ‘These pins: abubt against
the hottom.of the plate.§2; and they thustend to.
pias the plates 62 and 63 toward: their normal.
horizontal:positions.

An abutment. 78;is:seeured;in fixed:position on.
the driving member. 486, this:abutment: projeeting:
toward;the right from the exposed:.end portion. of:
the said member. Adjacent thesaid abutment 16
and below the inner end thereof is a stop-pin. 71-
whieh initially, projects toward the right. from the
face of. the member. The pin.17 is flattened to,
provide a rearwardly, exposed stop face near the
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center of the pin. As shown in Fig. 16 the pin 77
is longitudinally movable in an aperture in the
driving member, being biased outwardly or to-
ward the right by a spring 18. The pin 17 has
a longitudinal slot therein into which a set screw
79 projects. 'The set screw prevents relative ro-
tation of the pin and also limits outward moéve-
ment thereof.

As the first step preparatory to the winding of
a brush the operator separates the guide plates
62 and 63 by means of the lever 65 and inserts
the channel member {2 of a brush strip {0 be-
tween the plates. It will be understood that the
brush strip 18 is initially relatively long, its length
being suificient for the making of several brushes.
The brush strip is moved so that its channel mem-
ber is below the abutment 76 and so that the front
end of the channel member is in engagement
with the flat face of the stop pin 77. Then the
lever 65 is moved to permit the springs 64, 64
to apply pressure against the channel member.

A rotatable arbor 80 is provided upon which the
brush strip {8 is fo be wound. This arbor is
supported independently of the driving member
48 and is rotatable coaxially therewith. The ar-
bor 8§ has an exposed end portion at the left and
it is longitudinally movable into and out of an
engaged position with respect to the driving mem-
ber 46. As to size and shape the arbor conforms
to the required size and shape of the brush (8
which is to be wound. The arbor may be non-
cylindrical in cross section and it is shown as
being generally triangular, but the invention is
not limited to this particular shape.

Mounted on the base 20 is bracket 8{ which
carries a spindle 82 in alignment with the shaft
22 and the driving member 46. The spindle 82
is longitudinally movable and is nonrotatable, the
spindle serving to support the said rotatable
arbor 80. Rotation of the spindle may be pre-
vented by a key 84 entering a longitudinal groove
in the spindle. The spindle 82 is movable longi-
tudinally by means of 2 manually operable lever
86. As shown, an arm 88 is rigidly secured to the
bracket 81, this arm extending toward the right.
Toggle links 89 and 90 are pivotally connected
with each other at 91, the link 89 being pivotally
connected with the arm 88 at 92 and the link
99 being pivotally connected with the spindle
82 at 83. The said lever 86 is rigidly connected
with one of the links, as for instance the link
89. Fig. 4 shows the spindle in retracted posi-
tion. When the lever 86 is moved in the clock-
wise direction to the position shown in Fig. 8
the links 89 and 98 move the spindle 82 toward
the left. Pig. 8 shows the center pivotal con-
nection 81 of the toggle moved beyond the center
line to effect locking.

The arbor 88 has a central bearing recess which
receives and fits an extension 96 on the spindle
82, as shown in Fig. 7. The spindle 82 has a
cireular flange 98 which fits within a ecircular
recess in the arbor 80. An end plate 160 is se-
cured to the end face of the arbor, this plate en~
gaging the said flange 98. Thus the arbor is
supported for rotation with respect to the spindle.
In order that the arbor may be initially main-
tained in a predetermined rotative position for
loading, it is provided with a spring pressed ball
detent (8% which enters a suitably located de-
pression in the flange 98.

The arbor 80 is provided at its exposed left
end portion with two pins 104 and 106.  With the
driving member 46 and the arbor in their proper
rotative positions for loading the pin 104 is in
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alignment with the stop pin 17 and the pin {06
is in alighment with a hole 108 in the exposed
portion of the said member 46. When the arbor
80 is moved to its engaged position the pin 104
bresses the stop pin 77 inwardly and it enters
and fits the hole in which the said stop pin is
located. The pin 106 enters and fits the hole
188. The pin 104 has a notch {10 therein which
has an inclined bottom face as shown by dotted
lines in Fig. 9. The front face of the notch {i0
is in alighment with the flat face of the stop pin
77. The inner or left end portion of the arbor
is slightly beveled as shown at {12.

After the strip {8 has been placed with the
leading end portion of its channel member 2
below the abutment 76 and in engagement with
the stop pin 77 as previously described, the lever
85 is moved in the clockwise direction to move
the arbor 88 toward the left from the position
shown in Figs. 4, 5, 9 and 12 to its engaged posi-
tion shown in Figs. 8 and 14. The pin 184 forces
the stop pin 77 into the cylindrical member and
the pins 186 and (06 respectively enter and fit
the stopr pin hole and the hole i88. Thus the
arbor is connected with the driving member for
rotation in unison therewith. As the pin {84 is
moved the inclined bottom face of the notech {8
forces the end portion of the strip channel mem-
ber upwardly, if necessary, so that the beveled
porticn 142 of the arbor can pass under the chan-
nel member. The leading end portion of the
channel member is pinched between the abut-
ment 7§ and the arbor 80, being thus firmly
gripped for the subsequent winding operation.
The said abutment 76 constitutes means for con-
necting the leading portion of the channel mem-
wer with the arbor.

For cufting the channel member 12 of the strip
{§ after winding, a cutter {14 is provided which
is bodily movable with the arbor 80 during rota-
tion thereof. The cutter |14 is movable rela-
tively to the arbor to cut the channel member
and it is shown as being movable transversely
for this purpose. When the cutter is movable
transversely for cutting it is preferably also mov-
able longitudinally relatively to the arbor into
and out of register with the channel member
which is to be cut. During winding the cutter
{14 is out of register with the channel member
50 as not to inferfere with winding. After rota-
tion of the arbor to a predetermined limited ex-
tent, the cutter is automatically moved longitu-
dinally into register with the channel member
and it is then automatically moved transversely
to cut the channel member. After cutting, the
cutter is relatively moved reversely to the posi-
tion wherein it is out of register with the chan-
nel member.

Preferably and as shown the cutter {4 is car-
ried by the driving member 48 and it is rotatable
relatively to the said member ahout an eccentric
longitudinal axis, this rotation providing the re-
quired transverse movement for cutting. The
left or inner end face of the abutment 76 is curved
and it serves as & cutting abutment for the cutter
$14. As previously stated, the cutter 1{4 is also
movable longitudinally into and out of register
with the channel member to be cut, and when
cut of each register it is in a recess 11§ in the
member 46. The withdrawal of the cutter into
the recess ({6 prevents the cutter from inter-
iering with the winding operation.

As shown, the cutter 114 is secured in an eccen-
tric position to the inner or right end of a shaft
{18 which is mounted in a bearing aperture in
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{the mreraberi48:for hoth-rotative andlengitudinal
imovement. A bar $#20:is:located:inia.groove in
the face of:the member.46,sthe:outer face-of-the
. par:being: flush-with the-exposed :end:face: of the

:saidomember. *The~bar:projectstinto:the-recess -

:§18,cbeing of :such size:andibeing so ..positioned
ithat it'does notiinterfere with the required-move-
‘mentsiof the cutter €4, :A:coil:springil22 .sur-
. pounds the-shaft :1 ¢8sand »serves:tobias: itz for
rotation - in -the »counterclockwise  direction ..as
-viewedsinsFigs.c11.and: I3:and. also tobias: itifor
movement:toward. the deft,that is,iin: the direc-
tion to move-the .cutteriid4 intosthe recessi{{s.
A lever §24-is secured toithe shaft: 118, this lever
projecting frem “the .periphery -of sthe driving
member. through a.siot 126 therein. :The length
of the.lever-124-is sueh:that it can:engage -the
peforementioned . pin*58 when-the pin-is in its
projecting position. *The:slot-£26 has a cam face
128 - which - engages :the ilever - 124 0. move ‘the
shaft 118.and the cutter :{1& toward. the right
when the-lever is moved:in the clockwise-direc~
tion-in opposition to thespring 422, that is,when
the parts are. moved:from:the-positions: -shown
in Figs. 13.and. 1410 the:positions:shown. in’ Figs.
11.gnd.12. The said-movement toward the right
is iimited by the engagement of the lever 124 with
the right.wall of.the-slot 126 or:by the.engage-
ment of:the:end of the«shaft 118 .with the bar
£28 or by both.

At the beginning of:each operation the parts
-are.in-the loading peosition; as shown in Figs. 11
and .12. The lever -#24uis in -engagement - with
the: pin:E8, the cutters {14 being-in the position
shown -which correspends 1o ‘the -completion -of
cubting:for theiiast :preceding - operation. The
operator locates the strip {0 inthe manner pre-
viousiy.ideseribed:-soithat ithe .channel member
thereof<igibenegth' the-abutment i6-and in -en-
gagementiwith the stop:-pin:¥7. Then by means
of-the lever &6, the arbor§9-is-moved toward:the
ieft-sothat the ping §08and 18§ thereon enterihe
holes in.ithe member 48, the stop -pin“ 17 -being

smexaberd§-by the-pin-i84. The

nhoids the:arbor-8§ inthe proper
position ifors the-entry -ef the said-pinsinto the
szid-holes. “TFheaforesaidmovement of the arbor
25 position forithe-winding of the strip there-
on, ~the (channsl ~member -of - the -strip “being
pinched betweenthe said arbor-and the- abut-
mentt1s. - FThe-toggle links 89 and -§0-are-in-the
pesitions-shewn “in<TFig::8,/thus-holding the arber
in-thedese 4.position. The entry- of:the-pins
184 and: 426 in the heles-in ‘the member=46 con-
nects the-arier-#) for rotation -in-unison-with
the said:meemper. ~The'ball-detent 1082 yields-to
permit-such-rotation.

The operator then moves the lever“§§-toward
the right frem-. the:pesition shown in-full‘lines
in Wig.-4 to the pesition -shown - in dotted -lines.
his:movement of the lever 86 moves the -lever
£33 to - releasethe gingle-revolution clutch in-the
manner-previousiy described. At-the-same-time
the-movermeni-ofthe lever 5§ -retracts the pin 58,
thas permitiing -the'lever-§24 to move from the
pusitions shown in“Figs. 11 and 12 to the positions
skown in Figs. 13 and 14. "When the lever 124
i relessed, the spring 122 moves.the:gaid. lever,
together with .the shaft.-118. and the cutter 144,
in the counterclockwise direction and also.moves
the said parts.longitudinally.:toward,the left so
that-the. cutter.is.within the.recess /£{8. - Thus
thecutter is-so;positioned:that it does:not:inter-
fere-with: the;winding: operation. -zAs:soon:as the
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‘Jever: £2& has moved: as-above-described, the lever
5§ ig-released-and-is-restoréd-to its-original-posi-
“tion-by:the: spring 68, the pin 59 being- returned
-to-its projeeting pesition.

-As the-arbor 80 -is:retated by-the-member -48,
the-strip {6 -is wound thereon, the advancing
~movement ¢f thestrip being-resisted by the-fric-
tion applied by the plates 62 and 63 of the -guide
means. -As-the result of the resistance-the-strip
-gsitis-wound-conforms-to the shape of the-arbor.
“The:said piates 62:-and-83 move-about the pivotal
‘axis at 79 during -winding :so- that the -strip is
always-tangent to the periphery of:the triangu-~
-larly-shaped-arbor.

.AWhen-the position shown in:Fig. 17-is reached,
‘theilever-{24 again engages the pin 50. By means
-of the cam:face 128 the cutter 14 is moved-lon-
-gitudinally into:position for-cutting the channel
‘member-12 of the strip. As movement continues,
the-eutter 144 is rotated:in the clockwise direc-
tion ‘from the-position shown-in:-Fig. 17-to the
position-shown in -Fig. 18, the cutter cooperating
-with the abutment 78 to cut off the wound-por-
tion-of the strip. ‘As the eutter {id-moves, it not
only -euts the strip-but presses:the adjacent end
thereof downwardly against the arbor 88. The
projecting portion- of the bar 29 prevents any
possible’movement - of -the-end-cf the -channel
member {2 into the-recess 145 -as the said end of
the channel:member-is moved-from the-position
'shownin Fig. 17 to that shown-in Fig. 18, “When
the position shown in-Fig. 18 is reached, the tooth
4§ on ‘the lever 8% stops rotation of the several
parts.

‘Then, by-means of the lever-86 the operator
withdraws the arbor-88 to the position shown-in
Figs. 4,5, 9 and 12, the-wound ‘brush' being then
located onthe arbor. 'The brush isremoved from
the-arbor manually. -The-ball detent-92-main-
tains-the-arbor in the rotgtive- position to which
it*has been-moved and prevents any accidental
displacement thereof so that it is ready“for-the
next following -operation.

Tt will be seen that at the completion of wind-
ing, as shown in Fig,-18, the‘channel member {2
of the-strip-is-at'the-upper side of the-abutment
718. ‘For winding the next: brush-the-end-¢f-the
channel member strip must be transferred to the
lower sidevof the said-abutment, that is;to the
position-shown in Figs. 8, 11 and 12. To assist
in the-transfer, the plates62-and-§8 are moved
slightly-in the counterclockwise-direction about
the- vertical pivotal axis at<68. -Preferably they
are so moved-by means eperated by-the mecha-
nism-which-moves-the spindle 82-and the-arbor
80 totheir withdrawn positions.

- Gonnected-with the'lower plate§2 is a link {39
having a longitudinal slot therein. -An arm {32
is-rigidly --secured- to -the spindle 82, this arm
having a ‘reduced -end portion -which -extends
intothe ‘slot in-the'link - 138. *When' the spindle
82 and-the arbor &8 are withdrawn to -the posi-
tions shown'in-#ig. 4; the end-portion-of the arm
182 engages-the-right end of the siot -in the link
130 and swings the plates 62 and 63 and also the
strip- 4@ in‘the counterclockwise direction to-the
angular -positions shown in ‘the-said Fig. 4.

“The ‘above -described -angular movement of-the
strip permits the leading end -of the channe]
member thereof ‘to- move from -the position- at
the top of the abutment>16 as-shown in-Fig. 18 to
a position at the right end of the abutment 78
as-shown in Figs.-4, 5, and:19. Then the opera-
tor moves the lever:858:to separate the: plate:§3
from the plate;62 and:manually:shifts the chan-
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nel member of the strip from the position shown
in Figs. 4, 5 and 19 to that shown in Figs. 8, 11
and 12. The leading end of the channel member
is engaged with the stop pin T1. When the chan-
nel member is shifted as last above stated, the
guide plates §2 and 63 are swung in the clock-
wise direction, such movement being assisted by
a spring 134 connected with the upper plate 63.
The spindle 82 is free to be moved slightly to-
ward the left by the arm 182. With the channel
member in the position shown in Fig. 11, the lever
65 is moved to restore the pressure of the plate
63 against the plate 62 and the machine is ready
for the winding of the next following brush in
the manner previously described.

As the result of the inherent resiliency of the
channel member {2 of the strip and as the result
of the action of the cutter 114, the adjacent ends
thereof after winding may be.somewhat separated
at the completion of winding and cutting, and a
subsequent pressing operation may be neces-
sary. For this purpose a plate 136 is mounted on
the bracket 81, this plate carrying two abutments
138, 138 having an angle between them corre-
sponding to the required angle between the two
longer sides of the completed brush. The plate
126 is longitudinally slotted at 140, and an ex-
tension 142 of the pivot pin 93 extends throusgh
the said slot. After the winding of a brush and

after the withdrawal of the arbor 88, the parts 3

are in the positions shown in Fig. 4, the pin ex-
tension (42 being near the right end of the slot
{40, 'The wound brush is placed on the plate {36
between the abutments 138, (38 as shown in Fig.
4, the pin extension 142 being within the space
bounded by the wound channel member {2.

‘When the parts are moved from the position
shown in PFig. 4 to the position shown in PFig. 8
the arbor is moved toward the left as previously
described for the winding of another brush.
‘When the parts are so moved the pin extension
142 moves toward the left in the slot 148. As the
pin extension so moves, it engages the narrow
end portion of the wound brush to force the
brush between the abutments 138, [38. This
serves to press the ends of the channel member
toward each other into their proper final posi-
tions.

When the parts are restored to the positions
shown in Fig. 4, the pressed brush is removed
and the next following brush is put in place for
pressing. :

The invention claimed is:

1. In a brush winding machine, the combina-
tion of a driving member rotatable about a lon-
gitudinal axis and having an exposed end por-
tion, means for rotating the said member to a
predetermined limited extent, an arbor sup-
ported independently of the driving member and
rotatable coaxially therewith, the said arbor
having an exposed end portion facing the said
end portion of the driving member and the said
arbor being longitudinally movable into and out
of an engaged position wherein it is connected
with the driving member for rotation in unison
therewith, guiding means for a brush strip having
a channel member which guiding means frie-
tionally resists movement of the channel mem-
ber of the strip, means for connecting the lead-
ing end portion of the brush strip channel! mem-
ber with the arbor to cause the said strip to be
drawn through the said guiding means and to be
wound on the said arbor to form a brush upon
rotation of the arbor in unison with the driving
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member, and mechanism for moving the arbor
longitudinally into its said engaged position
prior to winding and for moving it longitudinal-
ly out of its said engaged position after winding
to permit the wound brush to be removed from
the arbor at the said exposed end thereof.

2. A brush winding machine as set forth in

claim 1, wherein the means for rotating the driv-
ing member rotates it through a single revolu-
tion and then stops the rotation thereof. .
- 3. In a brush winding machine, the combina-
tion of a driving member rotatable about a longi~
tudinal axis and having an exposed end portion,
means for rofating the said member to a pre-
determined limited extent, an arbor rotatable
coaxially with the driving member and having
an exposed end portion facing the said end por-
tion of the driving member, a nonrotatable spin-
dle for supporting the rotatable arbor which
spindle is longitudinally movable to bring the said
arbor into and out of an engaged position wherein
it is connected. with the driving member for ro-
tation in unison therewith, guiding means for
a brush strip having a channel member which
guiding means frictionally resists movement of
the channel member of the strip, means for con-
necting the leading end portion of the brush
strip channel member with the arbor to cause.
the said strip to be drawn through the said
guiding means and to be wound on the said
arbor to form a brush upon rotation of the arbor
in unison with the driving member, and mech-
anism for moving the spindle longitudinally to
meve the arbor into its said engaged position
prior to winding and for moving the spindle
longitudinally to move the arbor out of its said
engaged position after winding to permit the
wound brush to be removed from the arbor at
the said exposed end thereof.

4. A brush winding machine as set forth in
claim 3, wherein a releasable detent is provided
for resisting rotation of the arbor relatively to
the spindle out of the rotative position to which
the arbor is moved by the driving member at
the end of winding.

5. In a brush winding machine, the combina-
tion of a driving member rotatable about 2 longi-
tudinal axis and having an exposed end portion, -
means for rotating the said member to a pre-
determined limited extent, an arbor supported
independently of the driving member and Tto-
tatable coaxially therewith, the said arbor hav-
ing an exposed end portion facing the said end
portion of the driving member and the said arbor
being longitudinally movable into and out of -
an engaged position wherein it is connected with
the driving member for rotation in unison there-
with, guiding means for a brush strip having
a channel member which guiding means frie-
tionally resists movement of the channel mem-
ber of the strip, an abutment projecting longi-
tudinally from the exposed face of the driving
member and so spaced from the axis of rotation
that the leading end portion of the brush strip
channe] member is gripped between the said
abutment and the said arbor upon longitudinal
movement of the latter to its said engaged po-
sition, the said abutment and arbor causing the
said strip to be drawn through the said guiding
means and to be wound on the arbor to form a
brush upon rotation of the arbor in unison with
the driving member, and mechanism for mov-
Ing the arbor longitudinally into its said engaged
position prior to winding and for moving it longi-
tudinally out of its said engaged position after
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winding to permit the wound brush to be removed
from the arbor at the said exposed end thereof.

6. A brush winding machine as set forth in
claim 5, wherein the means for moving. the arbor
longitudinally includes toggle links which are
moved into locking relationship when the arbor
is moved into its said engaged position.

7. A brush winding machine as set forth in
claim 5, wherein a stop pin is provided which
projects longitudinally from the exposed end por-
tion of the driving member and is located to limit
movement of the leading end of the channel
member with respect to the said abutment.

8. A brush winding machine as set forth in
claim 5, wherein a stop pin is provided which
projects longitudinally from the exposed end
portion of the driving member and is located to
limit movement of the leading end of the chan-
nel member with respect to the said abutment,
wherein the stop pin is longitudinally movable
and is spring pressed to its projecting position,
and wherein means is provided on the arbor for
moving the stop pin to a retracted position within
the driving member when the arbor is moved
to its engaged position.

9. In g brush winding machine, the combina-
tion of a driving member rotatable about a longi-
tudinal axis and having an exposed end portion
which has eccentric longitudinal holes therein,
means for rotating the said member to a pre-
determined limited extent, an arbor supported
independently of the driving member and ro-
tatable coaxially therewith which arbor has an
exposed end portion facing the said end portion
of the driving member, the said arbor being pro-
vided at its exposed end portion with eccentric
longitudinal pins for entering and fitting the
said holes in the driving member and the said
arbor being longitudinally movable into and out
of an engaged position wherein the said pins are
entered in the said holes, guiding means for a
brush strip having a channel member which
guiding means frictionally resist movement of
the channel member of the strip, means for con-
necting the leading end portion of the brush strip
channel member with the arbor to cause the said
strip to be drawn through the said guiding means
and to be wound on the said arbor to form a
brush upon rotation of the arbor by the said

pins in unison with the driving member, and *

mechanism for moving the arbor longitudinally
into its said engaged position prior to winding
and for moving it longitudinally out of its said
engaged position after winding to permit -the
wound_ brush to be removed from the arbor at
the said exposed end thereof.

10. In a brush winding machine, the combina-
tion of a driving member rotatable about a longi-
tudinal axis and having an exposed end portion
which exposed end portion has eccentric longitu-
dinal holes therein, a stop pin longitudinally mov-
able in one of the said holes and spring pressed to
a projecting position, means for rotating the said
member to a predetermined limited extent, an ar-
bor supported independently of the driving mem-
ber and rotatable coaxially therewith, the said ar-
bor having an exposed end portion facing the said
arbor being longitudinally movable info and out
of an engaged position with respect to the driv-
ing member, guiding means for a brush strip
having a channel member which guiding means
frictionally resists movement of the channel
member of the strip, an abutment projecting
longitudinally from the exposed face of the driv-
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ing member adjacent the said stop pin whick
abutment is so spaced from the axis of rotation
that the leading end portion of the brush strip
channel member when engaged with the said
stop pin is gripped between the said abutment
and the said arbor upon longitudinal movement
of the latter to its said engaged position, ec-
centric longitudinal pins on the arbor at the
exposed end portion thereof which pins enter
and fit the said holes in the driving membsr
upon longitudinal movement of the arbor to its
said engaged position, one of the last said pins
engaging the said stop pin to move it longitu-
dinally into the corresponding hole in the driv-
ing member and the said pins effecting rotation
of the arbor in unison with the driving member
to cause the said strip to be drawn through the
said guiding means and to be wound on the
arbor to form a brush, and mechanism for mov-
ing the arbor longitudinally into its said en~-
gaged position prior to winding and for moving
it longitudinally out of its said engaged position
after winding to permit the wound brush to be
removed from the arbor at the said exposed end
thereof.

11. A brush winding machine as set forth in
claim 10, wherein the pin on the arbor which
engages the stop pin has a notch therein pro-
vided with a bottom face which is inclined up-
wardly from the end of the pin for forcing the
leading end of the channel member upwardly
toward the abutment on the driving member.

12. In a brush winding machine, the combi-
nation of a driving member rotatable about a
longitudinal axis and having an exposed end
portion, means for rotating the said member to
a predetermined limited extent, a nonecylindri-
cal arbor supported independently of the driv-
ing member and rotatable coaxially therewith,
the said arbor having an exposed end portion
facing the said end portion of the driving mem-
ber and the said arbor being longitudinailly
movable into and out of an engaged position
wherein it is connected with the driving mem-
ber for rotation in unison therewith, guiding
means for g brush strip having a channel mem-
ber which guiding means frictionally resists
movement of the channel member of the strip,
means for connecting the leading end portion of
the brush strip channel member with the arbor
to cause the said strip to be drawn through the
said guiding means and to be wound on the
said arbor to form a brush upon rotation of
the arbor in unison with the driving member,
means supporting the said guide means for piv-
otal movement about a longitudinal axis to en-
able the channel member of the strip fo remain
tangent to the periphery of the noncylindrical
arbor during winding, and mechanism for mov-
ing the arbor lengifudinally info its said en-
gaged position prior to winding and for moving
it longitudinally out of its said engaged posi-
tion after winding to permit the wound brush to
be removed from the arbor at the said exposed
end thereof. )

13. In a brush winding machine, the combina-
tion of a driving member rotatable about a lon-
gitudinal axis and having an exposed end por-
tion, means for rotating the said member to a
predetermined limited extent, an arbor support-
ed independently of the driving member and
rotatable coaxiablly therewith, the said. arbor
having an exposed end portion facing the said
end portion of the driving member and the said
arbor being longitudinally movable into and out
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of an engaged position wherein it is connected
with respect to the driving member for rota-
tion in unison therewith, guiding means for a
brush strip having a channel member which
guiding means frictionally resists movement of
the channel member of the strip, an abutment
projecting longitudinally from the exposed face
of the driving member and positioned for the
positioning beneath it of the ieading end por-
tion of the channel member, the said abutment
being so spaced from the axis of rotation that
the said leading end portion of the brush strip
channel member is gripped between the said
abutment and the said arbor upon longitudinal
movement of the latter to its said engaged po-
sition 'and the said abutment and arbor causing
the said strip to be drawn through the said
guiding means and to be wound on the arbor to
form a brush upon rotation of the arbor in uni-
son with the driving member, a support for the
said guide means enabling the said guide means
to be moved about a vertical pivotal axis so
that the leading end portion of the channel
member may be moved from a pogition above
the said abutment to a position at the end there-
of, and mechanism for moving the arbor longi-
tudinally into its said engaged position prior to
winding and for moving it longitudinally out of
its said engaged position after winding to per-
mit the wound brush to be removed from the
arbor at the said exposed end thereof.

14. A brush winding machine as set forth in
claim 13, including means operated by the
mechanism which longitudinally moves the ar-
bor for pivotally moving the guide means as
stated when the arbor is moved out of its en-
gaged position.

15. In a machine for winding and cutting a
brush strip having a channel member, the com-
bination of a rotatable arbor, means for con-
necting the leading end portion of the channel
member of the strip with the arbor, means for
rotating the arbor to wind the brush strip there-
on, a cutter bodily movable in unison with the
arbor and concentrically therewith and also
movable relatively thereto, and means auto-
matically operable after rotation of the arbor
to a predetermined limited exient for relatively
moving the cutter to cut the said channel mem-
ber.

16. In a machine for winding and cutting a
brush strip having a channel member, the com-
bination of a rotatable arbor, means for con-
necting the leading end portion of the channel
member of the strip with the arbor, means for
rotating the arbor to wind the brush strip there-
on, g cutter bodily movable in unison with the
arbor and conecentrically therewith and also
movable transversely relatively thereto, and
means automatically operable after rotation of
the arbor to a predetermined limited extent for
relatively moving the cutter transversely to cut
the “said channel member.

17. In & machine for winding and cutting a
brush strip having a channel member, the com-
bination of a rotatable arbor, means for cennect-
ing the leading end portion of the channel mem-
ber of the strip with the arbor, means for rotating
the arbor to wind the brush strip therecn, a
cutter hodily movable in unison with the arbor
and concentrically therewith, the said cutter be-~
ing relatively movable longitudinally relatively to
‘the arbor into and out of a position in register
with the channe]l member and the said cutter
being also movable fransversely relatively to the
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arbor for cutting the channel member, and
means automatically operable after rotation of
the arbor to a predetermined limited extent for
moving the cutter longitudinally into register
with the wound channel member and for then
moving the cutter transversely to cut the chan-
nel member.

18. In a machine for winding and cutting a
brush strip having a channel member, the com-
bination of a driving member rotatable about a
longitudinal axis, means for rotating the said
member to a predetermined limited extent, an
arbor rotatable coaxially with the driving mem-
ber and longitudinally movable into and out of
an engaged position wherein it is connected with
the driving member for rotation in unison there-
with, guide means for the channel member of the
brush strip, means for connecting the leading
end portion of the channel member with the
arbor to cause the said strip to be drawn through
the said guide means and to ve wound on the
said arbor to form a brush upon rotation of the
arpor in unison with the driving member, a cut-
ter carried by and bodily movable with the driv-
ing member and movable relatively thereto,
means dependent on the rotation of the driving
member and operable near the completion of
winding for relatively movirig the cutter to cut
the channel member of the strip, and mechanism
for moving the arbor longitudinally into its said
engaged position prior to winding and for moving
it longitudinally out of its said engaged position
after winding to permit the wound brush to be
removed from the arbor at the said exposed end
thereof.

19. In a machine for winding and cutting a
brush strip having a channel member, the com-
bination cf a driving member rotatable about a
longitudinal axis, means for rotating the said
member to a predetermined limited extent, an
avbor rotatable coaxially with the driving mem-
ber and longitudinally movable into and out of
an engaged position wherein it is connected with
the driving member for rotation in unison there-
with, guide means for the channel member of
the brush strip, means for connecting the leading
end portion of the channel member with the
arbor to cause the said strip to be drawn through
the said guide means and to be wound on the said
arbor to form g brush upon rotation of the arbor
in unison with the driving member, a cutter car-
ried by and bodily movable with the driving .
member and movable longitudinally relatively
thereto into and out of a position in register with
the wound channel member, the said cutter being
also movable transversely relatively to the driv-
ing member for cutting the said channel mem-
ber, and means dependent on the rotation of the
driving member and operable near the comple~
tion of winding for relatively moving the cutter
longitudinally into register with the wound chan-
nel member and for then relatively moving the
cutter transversely to cut the said channel mem-
ber, and mechanism for moving the arbor longi-
tudinally into its said engaged position prior to
winding and for moving it longitudinally out of
its said engaged position after winding to permit
the wound brush to be removed from the arbor at
the said exposed end thereof.

20. In a machine for winding and cutting a
brush strip having a channel member, the com-
bination of a driving member rotatable about g
longitudinal axis, means for rotating the said
member to a predetermined limited extent, an
arbor rotatable coaxially in unison with the driv-
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ing member, guide means:for the channel mem-

ber of the brush strip, means-for connecting the.

leading end portion of the:channel member. with
the-arbor to cause the said strip:to ke drawn
through the:said.guide means and to be wound
on-the said arbor to form: a.brush upon rotation
of the arbor, a cutter carried by and bodily mov-
able with the driving member, the. said cutter
being rotatably movable.relatively to the driving
member. about.an.eccentric: longitudinal axis into
and out.of a-cutting position, a spring for biasing
the cutter for rotative movement out of the said
cutbing position; a; lever connected with the cut-
ter for movement in unison. therewith which
iever projects from. the periphery of the driving
member: s longitudinally' movable pin- fized
against® bodily rotative movement and normally
in 'z projecting: position to be engaged by the said
1ever near the completion of winding, the said pin
thereupon serving to relatively rotate the lever
and the cutter in opposition to the spring to re-
tatively move the cutter to its-cutting position so
as to cut the channel member, and means for
retracting the pin after-the cutting action to re-
Jease:tHe lever: and to thus enable the spring to

move the cutter-out of its: cutting position and

for then restoring the pin to.its projecting posi-
tion for -subsequent reengagement with the said
lever: .

21. A‘ngachine-as set forth-in claim 20, wherein
the means for-rotating the -driving member is a
single -revolution clutch, and wherein a mecha-

nism: is: provided: for- simultaneously retracting .

the: said pin;and:for-starting the action of the
said clutch.

29 Th a machine-for winding and cutting a
brush strip. having a-channel member, the com-
hination: of a- driving. member rotatable about a
longitudinal: axis; means: for rotating the said
member: to. a- predetermined:’ limited. extent, an
 arpor rotatable cosxially in unison with the driv-
ing member; guide means for the channel member
of the prush strip; means for connecting the lead-
ing end portion of:thie'channel member with the
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the said guide means and tb be wound-on the said
arbor to forim a brush upon rotation of the arbor,
a cutter: carried by and bodily movable with the
driving: member; the said:cutter: being rotatably
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raovable:relatively:to: thie : driviig member about
axi.eccentric longitudinal axisiinto and out of &
cutting position” and- thie: said: cutter being also
wiovable longitudinallyintoiand out-of a-position

©inregister with the charinel member, a canmi which’

upon relative rotativemovement- of the cutter to
its cutting position:serves to move the cutier lon-
gitudinally into-register with the channel mem-
ber; a:spring for: biasing” the cutter for rotative.
movement out: of  the-said” cutting positicn and
also for longitudinal moevement out of register
with the channel member; a lever connecied with
the cutter for movement' in- unison therewith
which"lever projects from- the periphery of the
driving member, a pin‘fixed against bodily rota--
tive movement and positioned to-be engaged by
the said’ lever near the completion of winding
which pin. thereupon-setves to relatively rotate
the lever;, the said-lever upon being so rotated-
acting in-opposition to the spring and serving in
cooperation with the cam:to longitudinally move
the cutter into register-with the channel member
and ‘also serving to rotatively move the cutter to
its cutting-position so-as to-cut the channel mem-
ber; and means-for-retracting the-pin after the
cutting action toreleasethe lever and thus enable’
the spring to relatively move the cutter out of its:
cutting posttionand to-lengitudinially move the
cutter out’of register with'the channel member,
the-last’ said means then serving to restore the
pin to its projecting’ position for subsequent re-
engagement with the said ‘lever.

23. A-machine gs set forth in claim 22, wherein
the means-for- rotating the driving-member is a
single- revolution: cliitch; and wherein a- mecha-
nism is provided for simultaneously retracting the
said pin and for starting the action of the said
clutch.

ATFRED F. ANDERSON.
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