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1

_The invenﬁion’relates toa maehine ,for inaking,‘
brushes of the type wherein a quantity of doubled -

or ‘folded fibers is held by _a metallic ferrule.
Brushes. of this type are commonly. provided in
connection with erasers for typewriter use.
-The . general -object of the invention is to pro-
vide -a ‘machine for: automatically feeding and
moving a succession of ferrules, for inserting
folded:fibers in the successive ferrules, for squeez-
ing the successive ferrules to. hold or lock the
fibers in;place, and for trimming to the required

length. the fibers held by the successive ferrules.

While the complete machine includes means for

feeding ferrules and means. for trimming. the .

fibers, it will be understood that the invention
is ‘not mnecessarily limited to a machine having
these - functions, as the ferrule feeding could. be
effected manually and as the fiber trimming could
be-done by a separate machine.

Purther -and more specific objects of the in-
vention are to provide various features of mech-
anism and arrangement for attaining ‘the stated
general object of the invention.

In the drawings we have shown in detall a

preferred 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 form-
ing a part of this specification being relied upon
for that purpose. o

Of the drawings,

. Fig. 1'is a perspectlve v1ew of a brush of the
type produced by a machme embodymg ‘the in-
vention.

Fig. 2 is.a iront vxew of a machme embodylng
the:invention..

Fig. 3:is.a plan view.

Fig. 4 is'a left end view.

Fig. 5 is a detail view of one of the parts of the
indexing mechanism.

Fig. 6 is an enlarged fragmentary vertical sec-
tional view taken along the line 6—8 of Fig. 3.

‘Pig.:7 is a fragmentary longitudinal vertical
sectional view taken along the line 7—1 of Fig. 6.

Fig. § is an- enlarged. fragmentary sectional
view taken glong-the line 8—8 of Fig. 7.

Fig. 9 is an enlarged fragmentary front view
of the lower portion of the fiber carrying disc and
of -the parts immediately .associated therewith,
the fibers being omitted and the vertically mov-
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able tool being-in its upper position instead of in

its lower position as shown'in Fig. 7.
PFig. 10 is a fragmentary horizontal- sectional
view taken along the line 10—10 of Fig. 9, but
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with the. vertlcally movable 1nsert1ng tool in 1t.s

lower position. i
Fig. 11 is a fragmentary vertlcal sectlonal view

taken along the lines | {—11.of Figs. 9 and 10, but

‘with the vertically movable inserting tool in its.

lower: pos1t10n and w1th fibers inserted.
. Fig.12.isaplan view of one of the ferrule carry- .

“ing. unlts this view being on the same scale as

Fig. 6. .

Flg 13 1s a view 51m1lar to Fig. 12 but showmg :
the parts in different relative positions.,

Fig. 14 is a front view of one of the units shown .
in Flgs 12 and 13. )
Fig. 15 is an enlarged fragmentary front. v1ew_
of a portion of the machine showing the fiber’
gathering and trlmmmg mechanlsms near the :

left end.

Fig. 16 is a fragmentary longltudmal Vertlcal
sectional view taken along the center line of the
machine and showing the trimming krives and.
the fiber gathering jaws. ,

Fig. 17 is a fragmentary plan v1eW taken along )
the line 17T—I7 of Fig..16.

Fig. 18 is an enlarged vertical sectxonal v1ew‘ .
taken along the line 18—18 of Fig. 17, ~ o

Fig. 19 is a fragmentary view looking in the
direction of the arrows {9, 19 on Fig. 17. .

Fig. 20.is an enlarged longitudinal vertlcal
sectional view of thie ferrule feeding mechanism."

Fig. 21 is an enlarged fragmentary sectlonal

‘view-taken along the line 21—21 of Fig. 20.

Fig. 22 is a view showing diagrammatically.theé
positions at which the various operatlons take‘ N
place.

Fig. 1 shows a brush of the. type which a ma-
chine. embodymg the invention is adapted to pro-
duce. The brush includes a metallic ferrule A"
which is closed at its lower end and open at. its :
upper end. 'The ferrule A is preferably substan-
tially. rectangular in transverse section. Fibers
B are carried by the ferrule, and the several
fibers are looped or folded with the looped or
folded portions thereof inserted into the ferrule
to form a tuft. After the fibers are in place, the
ferrule is squeezed or indented at least at one
side, as indicated at C, so as to lock the fibers in |
place.. After the fibers have been. inserted and.
locked in place, ‘the uppér ends thereof are
trimmed so as to provide uniformity of length.:

The machine as shown in Figs. 2 t0.22 comprises
a ferrule moving means which is preferably a
ferrule supporting mechanism having a plurality
of umformly spaced ferrule receiving recesses, the |
said mechamsm being adapted to be moved inter-
mittently in one direction so as to .bring the™.




3
ferrule holding recesses. to successive stations at
which various operations take place. At one sta-~
tion ferrules A are fed into the recesses in vertical

“positions, and at another station fibers B are
folded and inserted into the ferrules in the re-
cesses.  Following the insertion-of the fibers, the

ferrules dre squeezed or indented-to” lock. the.

said fibers in place. . At a third station the fibers
are trimmed to uniform lengths. Terms such as
-“horizontal” and “vertical” are herein used to
more conveniently set forth relative positions or
arrangements.

Such terms are not. to. be.con=:
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thereof a roller 74 which is adapted to enter sue~
cessive radial grooves 68 in the index plate 66.
The crank 712, also carries at the front thereof a
partly cylindrical projection 16 which is adapted
to enter-and fit successive recesses 10, 70 in the in-
dex:plate 66. - When the-crank: 72:is in:the posi-
tion shown in Fig.:2, the projectiot 76 thereon is
entered in one of the recesses 10 of the index plate

-.and this locks the index plate against rotation.

10-

The directions of rotation of the several parts
are such that the crank 72 moves in the counter-

-. clockwise direction. " As'it so moves, the roller 74

strued as in any way limiting the scope of the in- -

vention.

Driving and indexing mechanisms

g

‘Referring more particularly to Figs: 1 to .6,:, 9.

represents a base which carries the major portion

of the operating parts of the machine. The base’

is shown as being generally rectangular, and it is
'supported on-a framework {8 which may-have any
suitable or convenient form. The-before~-men-
tioned ferrule supporting mechanism’ preferably
comprises an endless series of ferrule supporting

units 268. While-the invention is not necessarily

'so limited, the several units 20 are preferably se-
cured to-an endless chain 22. The chain 22 ex-

20

tends around and is supported by idler sprockets -

24 and 26 which are supported on transverse
shafts rotatable in bearings secured to-the base 18.

The ferrule supporting units 20 will be herein-
after described in greater detail and it is sufficient
“for present purposes to say that each of them has
a recess which is open at the top when the unit is
in upright position. Each recess is of such: size

as'to permit a ferrule to be readily fed ihto it, the

open end of the ferrule being exposed at the top.
At the rear of the machine is a bélt pulley 28
which is:carried by a short transverse main drive
shaft. The pulley 28 is driven by means of belts
30 which extend around a pulley 32 carried by the
-shaft of a motor 34 on the main frame 18. Se-
cured to the main drive shaftis a-pinion 36 which
meshes with a gear 38 secured to a shorf jack
shaft 48. The jack shaft is mounted in bearings
carried by brackets 42 and 44.- Also secured to the
jack shaft 40 is a pinion 48 which meshes with a
gear 48 secured to a sleeve 50, this sleeve being
rotatably mounted on the mainrdrive shaft. Itwli
be seen that by means of the gearing described,
the. sleeve 50" is rotated at a speed considerably
less than that of the belt pulley 28 and of the main
-drive shaft. '

The gear. 48 meshes with a gear 52 secured to a

transyerse shaft 54 which is shown most clearly
in Fig. 6. The gears 48 and 52 are of the same
size and therefore rotate at the same speeds, but
in opposite directions. The shaft 54 is rotatable
within a transverse sleeve 58, which is rotatable
independently of the shaft. The sleeve §6 is sup-
ported at the rear in a bearing 58 carried by the
before-mentioned bracket 44 and is. supported
at the front in a bearing at 69 in a bracket 62 ad-
jacent the front of the machine.

Secured to the sleeve 56 is a gear €4 which car~
ries an indéxing plate 66 constituting part of an
indexing mechanism of the Geneva motion type:
As shown in Fig. 2, the plate 66 is provided on its
rear face with a plurality of radial grooves 68, 68,
six such - grooves being shown, The plate 66 is
prov1ded at its periphery and between the re-
spective grooves 68; 68 with partly cylindrical re-
cesses 10, 10 Secured to the front end of the
sleeve 50.is a crank 72 which is shown in detail
in' Fig: 5. The crank carries at the front side-
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thereon enters:-the next adjacent radial groove 68
and- at the same time the projection 76 moves
out of the corresponding recess 70.  Engagement
of the roller 74in the groove 68 causes the index
plate and the parts directly connected thereto to
move in the clockwise direction. . The index plate
is'moved through an angle corresponding to the
angle between successive radial grooves, that is,
through 60°. As-the roller 14.emerges from.the
groove 68; the projection 16 on the crank enters.
the next following recess: 18 and again locks the-
index: plate against rotation. The crank: 712 ro--

- tates continuously and serves during each. rota--

tion-to index the plate 66 and the gear €4 in the
clockwise: dlrectlon through successive . angles: of.
600 T

The gear 64 mthes with & gear 18 Whlch is’
mgst clearly shown 'in Fig..6. The gear 18 is:
secured-toa trénsverse shaft 88 which is rotatable
in bearings 82-and 88:secured: to the underside:
oft-the base. 1§. Carried: by the shaft 88 is-a:
sprocket wheel 86 which: meshes with the under=:
side of “the:upper run of the before-mentioned’
endless-chain 22 It -will:be seen that by means:
of the’indéxing mechanism: and the other-parts
that' have beén- described, the-chain 22: and the:
ferrule supporting units 26; 20-carried thereby-are
moved: intermittently. - The construction:is:such
that each intermittent movement is-equal to the
distance between the ferrule receiving recesses-in:
successive units. As-aliéady. stated, the shaft 54
is- rotated ‘continueusly-and its rate of rotation
is-such that-it males one complete revolution for
eachi operation of the indexing mechanism and for
each intermittent movement of-the chain and of-
the units- carried thereby.

Fiber. inserting mechanism

Ferrules A are fed into the recesses of the sev-
eral units 20, 26 as they pass a ferrule receiving
station near. the right end of the machine, such
feeding being preferably  effected by means. of
mechanism to be hereinafter fully described. By
reason of the intermittent movements. that have
been deseribed, the units 20, 20 are. successively
moved to a station near the center of the machine
at which fibers are inserted therein. This fiber
insertihg station: is vertically:beneath the axis of
the before-mentioned transverse shaft 54.

Connected to the sleeve.56 which is intermit-
tently: rotated by -the- indexing mechanism is a
hub 88 to -Which i$ secured a:fiber: carrying. disc
88 whieh is shown miost cleéarly in Figs. 6 and 7.
The axis 6f the disc 90 is horizontal and it preéf-
erably extends-as shown tiransversely of the-direc-
tion of movement-of the ferrule carrying units.
The ‘dise 86 has- therein- at its periphery a plu-~
rality of ‘fiber receiving notches 82, 92, and when
the sleeve-56-and the disc 96 are indexed through
60° as has been described there are six notches:
The notches are so positioned that at the end of
each indexing movement- one ‘of them is at a
transfer position at the bottom and is vertically-
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above and opposite the open end of 4 ferrule A
earried By the corresponding ferrulé sﬂpporting
unit 20.

Positioned vertically above the dise 90 is a
fiber magazine indicated generally at 94. The de-
tails of the magazine 94 do not constitute any
part of the present invention and it is sufficient
to say that the magazine serves to maintain a
mass of horizontally and preferably transverse-
ly arranged fibers B in a position above and in
contact with a portion of the upper periphery of
the wheel. As each successive notch 92 passes
the mass of fibers B, a quantity of fibers sufficient
for one brush enters the notch and by reason of
the successive indexing movements is carried to
the before-mentioned position at the bottom of
the disc. At the last-mentioned position the fibers
are horizontal and they extend across the upper
open end of the corresponding ferrule at the
fiber inserting station. ‘

In order that the fibers B may be retained in
the successive notches 82, 92, there is provided a
guard 96 which is shaped to closely fit the disc at
one side thereof. Preferably, the guard 96 is
grooved so that the peripheral portion of the disc
80 is entered in the groove. In order to insure
the entry of uniform quantities of fibers into the
notches, the guard 96 preferably carries a sepa-
rating member 98 which is shown in Fig. 7 and
which is also shown in section in Fig. 8. The
member 88 has a narrow edge which is inclined
outward and in the direction of disc movement as
shown in Fig. 7. The inner edge of the said
member is substantially at the periphery of the
disc 96. When the disc is indexed, the corre-
sponding notch 92 passes beneath the lower edge
of the member 98 and any fibers in excess of the
required quantity are restrained from movement
with the disc. The guard 86 has an inclined guid-
ing surface at 100 which engages the fibers in the
notch and forces them inward and compacts them
to a limited extent.

Referring particularly to Figs. 9, 10 and 11, it
will be seen that a portion 102 of the lower end
of the guard 96 extends toward the left beyond
the position of the lowermost notch 92. The ex-
tended portion 102 of the guard does not exactly
follow the curvature of the periphery of the disc
80, but is inclined relatively inward so that the
fibers in the lowermost notch are bent upward to
a slight extent. The portion {02 of the guard has
a slot 104 therein adapted for the passage of the
fibers and of a vertically movable fiber inserting
tool to be now described.

A slide 106 is provided which is vertically re-
ciprocable in suitable guideways provided in-the
bracket 62. Secured to the shaft 54 and ro-
tatable therewith is a cam drum (08 having a
cam groove |10 in the inner or rear face thereof.
The slide 186 is provided with a stud carrying a
roller 112 which is positioned within the cam
groove 110, As will be apparent from an in-
spection of Fig. 7, the cam groove |10 is so shaped
that it serves to reciprocate the slide 106, the slide

being moved to its lowermost position inunedi'a.tely

following each intermittent movement of the fer-
rule carrying units 20. Carried by the slide 106
is a fiber inserting tool 114, the lower portion of
the tool being of such size that it can enter the
corresponding ferrule A. As clearly shown in Fig.
9, the lower end of the tool is grooved or bi-
furcated so as to be adapted to embrace the fibers
in the notches 92 and maintain them in compact
relationship. The tool {14 is so connected with
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the slide 106 that it is immediately adjacént the
disc 90.

Fig. 9 shows the tool 114 in the upper position
which it occupies during each intermittent move-
ment of the carrying units 20. Immediately fol-
lowing each intermittent movement of the units
the tool is moved downward from the position
shown in Fig. 9 to the position shown in Figs. 10
and 11. In moving downward the tool engages
the fibers in the corresponding notch 92 and forces
them downward through the slot 104 in the guard
extension 102. Movement of the tool causes the
fibers to be looped or folded and the tool inserts
the looped or folded fibers into the corresponding
ferrule A as shown. Preferably the extension 102
is grooved as indicated at 115 to facilitate the
folding of the fibers. As soon as the fibers have
been inserted into the ferrule to form a tuft, the
tool 114 is moved upward and remains in its upper
position until after the next intermittent move-
ment of the ferrule supporting units.

Ferrule supporting units

Figs. 6, 7, 12, 13 and 14 show in detail one of
the ferrule supporting units 20. Each unit com-
prises a body {16 to which is secured an inner
plate 118, the plate 118 being directly connected
with one of the links of the chain 22. Secured
to the outer face of the body {16 and near oppo-
site ends thereof are plates 120 and 122. As
shown in Fig. 6, the body 116 is formed at its
sides with two longitudinal notches which co-
operate with the inner plate t18 to form two
longitudinal grooves. Longitudinal guide rails
{24 and 126 on the base 16 enter these grooves
and serve to guide the unit 20 for longitudinal
movement.

The inner edges of the plates 120 and 122 are
parallel and ferrule engaging jaws 128 and (30
are positioned between them. The jaws {28 and
130 are provided with registering notches which
cooperate to provide the before-mentioned fer-
rule receiving recess. The jaw 128 is rigidly con-
nected to the base (6 and the inner face of the
noteh therein is preferably provided with a pro-
jection 132 which is shown more clearly in Fig. 9.
The projection 132 may be formed as a separate
piece inserted in the jaw i28. The jaw 130 is
longitudinally movable, being guided for such
movement in undercut grooves in the opposite
plates 120 and 122. Springs 134, i34 positioned
in holes in the movable jaw 130 tend to hold
the said jaw in the position shown in Fig. 12
wherein it is separated from the jaw 128. The

-left end face of the movable jaw 130 is inclined

and this inclined face engages a.corresponding
inclined face on a transversely movable cam
slide 136. This slide is guided in undercut grooves
in the plates 120 and (22 and in an additional
plate 138.

The plate 122 has an upward pro;ecting boss
140 which serves a purpose to be presently de-
scribed. The plate 122 also has in its front edge
a notch 142 having oppositely inclined. edges.
The purpose of the notch 142 will be presently
described. Preferably, each unit 20 has a noteh
at its leading end in which is positioned a sheet
metal clip 143. This clip is adapted to project
into a corresponding notch in the next adjacent
unit. The purpose of the clip 143 will be herein-
after explained.

During the insertion of the fibers B 1nto the
ferrule A, as shown in Figs. 7 and 11, the movable
jaw 130 is separated from the jaw 128 as.shown
in Fig. 12. PFollowing the insertion of the fibers,




i58 carrying 3 tooth 160 at its rear end “which
is positioned and shaped to, enter. thehnotch‘ 142

the ferrule as shown 8t C 1n}F1g. I lock-
th‘ ,ﬁbers be1ng, thius effected It w1ll be

fe
ably mounted; &8 ‘shown " in F1g 3, ‘on & trans-
versely movable slide {148. The slide and the
roller_ are biased in,the forward direction by
S Ting. IGB . The roller 184 8 ‘posi-

of éach ferruIe carrymg Uhit followmg the inser-
tion, of the',_ﬁbers

ing to ﬁrmly press the tooth (60 mto its notch.
jls moved forward the ferrile A and

therein aré loosely held in the recess _
In order to prevent any transverse 35
tlltmg diiring this 1nterva1 a guide bar. 149 is
preferably provided, as shown in Figs. 7,9 ‘and
10. Thls guide bar is. in. alignmeént W1’rh the
msertmg tool 114, and the folded fibers B, exteod, ) ast des ) .
lipward at the sides.of the bar. Thus the bar vide a_gathering mechamsm which  brings_the
d the fibers and the ferrule in up- fibers together into a relatively compact- bunch

r1ght positions until the Tatter is. squeezed and while they are, being . tr1mmed he gathermg
gripped by the jaws, 130 .and, 128 i fe '
Af h fi

Gathermg and trzmmmg mec‘hamsms

from the p051t10n shown in F1g 13 to the pos1-
tlon shown m F1g 12 The pos1tlcn of the roller

50 is. j When the slide {36 is 51
ed rearward the’ movable Jaw 120 s released
and is’ moved toward the left by the springs (84,
134. Movenient of the jaw | 30 toward the left
releases the completed brush so that.it can drop
i to 3 u1table conta1ne1 not shown when

;4 locking meéans is nrowded for
accurately pos1t1on1ng the ferrule supportmg
unit. which is at the fiber inserting station, It ¢
is_oby; _usly necessary that this unit be very
accurately ‘posm ied in order ‘that ‘the. 1nsert1r\Cr
C 118 may. always énter the felrule A, On
gecount. of, cumulatxve lost. mot1on 1n the 1ndex—
ing mechamsm and in the gears and in the en-

ted ‘dbout the pivot 188. By adgustmg

gagement of the sprocket 86 with the chain 22, the trimming méchanism and the motor -aboit
the ‘required m;ght not._ be, attamed the axis at (88, the cutting position 6f the knives
without a special positioning and locking means, can' be raised of loweréd to change the letigths

As shown, 2 transversely extendmg £Uidé 152 of the trimmed fibers. - . ..
is' provided which is carried by #_ bra. 4 79  The cutting knives of the trimming . ‘mecha--
secured to the base 16 The guide (52 hd§ a nism are preferably partly. enclosed by, a. housing
cover i56. A roller 151 is preferably carued by 196, which -is connected by. a . pipe.198 -with a
the cover 158, this engaging the front of the suitable exhaust fan, not shown, .The housmg
A’ drum {08 and agsisting in preventmg end- _ and_the pipe, together with the fan, serve to

wise movement thereof in the forward diréction. 75 carry away the clibped ends ‘of the fibers.
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- Located beneath ‘the trimming mechanism is
a gathering mechanism which:is:shown.in Figs.
17 to 19." The gathering mechanism -comprises
two jaws 200 and 202 which' are in the positions
shown: by dotted lines in Fig. 17. during each
intermittent: movement. of the ferrule carrying
units ' and’ which are ‘moved to the positions
shown by full lines in the said figure immedi-
ately prior to the engagement of thefibers:by
the cutting knives. The jaws’ 200 and 202 are
_shaped in section as shown in Fig. 16 and they
have " oppositely disposed notches. ~“When. the
jaws are moved to.the positions.shown in Fig. 16
and shown by full-lines in Fig. 17 they" overlap
each other at positions adjacent the rotches so

that they gather the fibers into a compact bunch:

preparatory to trimming.

Referring particularly to Figs. 17 and 18, 204
is a bracket rigidly secured to the base 16 by
bolts 205. The bracket 204 carries a slide 206
which =~ is longltudinally movable- along the
bracket 204, being guided by screws 208 in slots
209, A tension spring 210 tends to move the
slide 206 toward the right: The jaws 200 and
202 are connected with the slide 206 by means
of vertical pivot pins 21i and 212. Longitudi-
nally movable in the bracket 204 is & rack 214
and a pinion 216 connected with the jaw 2062
meshes with the rack. The pinion 216 is wider
than the rack 214 and projects above it. A rela-
tively thin pinicn 2i8 connected with the jaw
200 meshes with the upper portion of the p1n10n
216, but does not mesh ‘with the rdck 214"
will be seéen that ‘when the rack 214 is moved
toward the right, the pinion:- 21§ is rotated in
the counterclockwise ‘direction, thus moving the
jaw 202 to its open position. As the pinion 216
is rotated in the counterclockwise ditrection, the
meshing pinion 218 is rotated in the clockwise
direction, thus moving the jaw 200 to its open
position, " When the rack 214 is moved toward
the left, the motions are opposite and the jaws
are moved to their closed positions. A ‘tension
coil spring 220 is” connected with the rack 214
‘and tends to miove it toward the right ‘and this
tends to move: ‘thie "jaws to their open pasitions.

Carried by the rack 214 by means of ‘2’ pinion
221 at the left end thereof is an arm 222 which
is pivoted for movement about the longitudinal
axis‘of the pin. - A spring 224 tends to move the
arm 222 in- the counterclockw1se direction, as
viewed in Fig. 19. The rear or inner end of the
arm 222 is provided with 4 dependmg finger 226
which is in the path of movement of the for-
ward projecting end of the slide 136 of the cor-
responding ferrule supporting unit 20.- As each
unit'moves toward the trimming station the cor-
responding slide 136 engages the finger 226 to
move the arm 222 and the rack 214 toward the
left, thus moving the jaws 200 and 202 to their
closed fiber engaging positions, as shown in Figs.
16 and 17. The slides 136 therefore serve not
only for the purpose béfore described, but also
serve as- parts of the actuating means for the
gathering jaws.

The parts are so pos1t10ned that the Jaws en-
gage the fibers B before they are engaged by the
‘trimming knives.
gaged the fibers, an abutment 221 on the rack
214 engages the slide 206 to move it toward the
left:- The engagement of the abutment 227 with
.the slide 206 is:shown in Fig. 17. Thus the jaws
‘move bodily with: the ﬁbers unt11 the tr1mm1ng
station is reached. -

--Secured- to the front of, the bracket 204 1s a

As soon as the jaws have en- .
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vertical plate 228. Pivoted to the:plate 228 is
an arm 239, shown in Figs. 15,17 and 18, which
is biased for movement in the.clockwise direc-
tion by:a spring 232. A tail portion 234 of the
arm 230 extends toward the left and overlies the
forward end portion-of the arm 222, as shown
in Fig. 15. The before-mentioned cam drum
108 is provided with a pin 236 which is adapted
to engage the right end of the arm- 230.. When
the pin engages the arm 230, the said arm. . is
rocked in the counterclockwise direction; the tail
portion 234 thereof thus forcing the forward end
of the arm 222-downward. - As the forward end
of the arm 222 ‘moves downward, the rear: erid
thereof carrying the finger -226 ‘moves. upward,
the finger thus being: disengaged from the for- .
ward end portion -of the slide 136. This disen-
gagement permits the arm 222 and the rack 214
to be moved toward the right by the spring: 220,
thus moving the jaws 200 and 202 to their -open
positions as shown by dotted lines in Fig. 17.
The pin 236 is so positioned on the drum that
the opening- of the jaws 200 and 202 is effected
immediately after the completion of trimming
so as to permit the trimmed brush to be moved
toward the left.  As the rack 214 moves toward
the right it permits the slide 206 to be moved
toward the right by the spring 210.  Thus the
jaws are bodily moved-toward the right and’ are
positioned for -engagement with the fibers car-
ried by the next followmg unit 20. :

l Eerrule feedmg mechanism '

As before stated, a suitable mechanism is pref- .
erably provided for feeding ferrules successively
into: the recesses in the ferrule supporting uhnits
when. the said units are at a station near:the
right end of the machine. ' If desired the: ferrule
feeding mechanism' could be omitted and the
ferrules could be fed manually.

The ferrule feeding mechanism as shown com-
prises a hopper 238 carried by brackets 240,240
on the base 16. "Rotatably mounted in bearings
in the said brackets 240, 240 is a transverse sheft
242, Secured to the shaft 242 at the rear end
thereof is a belt pulley 244 which is engaged by
a belt 246 passing over -a pulley 248 The belt
pulley 248 is carried by a shaft projecting from
a speed reducing gearing generally indicated at
250 ‘and connected with a motor 252. - The motor
and the power transmitting parts connected
therewith serve to rotate the shaft 242 in the
counterclockwise direction.

Carried by the shaft 242:is a disc 254 havmg
a plurality of arms 256, 256 projécting radially
therefrom. The left wall of the hopper 238 is
slotted to receive the disc 254 and the arms 256.
Each of the arms 256 carries a prong 258 Whlch
extends in the direction of rotation.

‘A guide 260 is prov1ded having its upper- por-
tion arcuate to conform' to the path.of move-
ment of the prongs 258 at the ends of the arms
256. **The ‘prongs travel” within the gulde and

‘the guide carries flanges’ 262 which extend in-

ward to form a partly closed channel, as shown
in Fig. 21. - A slot is provided between the inner
edges of the flanges 262 ‘through which the end
rportlons of the armis: 256 can travel. The guide
260 has a vertical portion 264 which constitutes
a channel extending approximately to the level
of the tops of the. ferrule supporting units 29.
The said channel is closed at the right by a plate
266, and the: upper end of the plate 266:'1i5" so
pos1t1oned as ‘to’ permit . the prongs 258 o pass .
by it-without interference. - =~ - : )
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© A-quantity - or mass;of ferrules A:isplaecéd dn
- the’hopper: 28, the upper.level of fhe mags:being
preferably maintained. ashigh gs thelevelzofithe
shaft: 242 .ond ipreferably somewhat.thigher. = As
the shaft 242 is:rotated, the prongs:253:areiforced
through. ‘the ‘mass" of ‘ferrules :and ‘each.'of ‘the
prongs.enters aferrule :to .carry it upwardfrom
the madss. 'The Terrules engaged “by “the ;prongs
258 :are carried inte the :curved ‘portion-280 of
the.guide.and over the top. -As’the:prongs 258
travel toward:-the left-and become finverted, the
ferrules.are separated therefrom by gravityand
drop :into.the :channel 284,  “The dimensions. of
the channelare:such-as toumaintain theferrules
in-verticgl pesitions and In:superposed srélation-
.ship. "The prongs 1268 :operate at: such - speed
that-they: pick up ferrules:at.airate greater than
required :for the -operation ¢f thie 'machine.
When ‘the ¢hannel 284 is filled +akove “the level
of ithe top ‘of the ‘plate 268, :excess Ferrulés are
discharged into.a chite 268 shown in:Fig.’>2 and
thence.into areceptacle 21, ~The ferrulestwhich
accumulate in‘the receptacle 270can be. from
time o time ‘fransferred. manually o the
hepper “238. -

“Preéferably :an. escapement: mechamsm is :as80-
ciated with'the channel 264 to releaseitheiferriles
successively for entry into ‘the- recesses ‘inthe
units:29. ‘As.shown, there.aretwo. rock members
272" and 274 ‘which are Jindependently smovahle
about a common :axis: 4t 276. “The :member 212
is biased for. movement -toward the.right by a
spring 278 -and the member 274 “is"held in nor-
mally fixed reélation -to the member 272 by a
spring:288. The:member:212 carriesa roller:282
which-:i$: rengageable by -the 'beforesmenticried
bosses A40-on the successive units 28, the:member
212 being moved-toward-the left:byfhe:bossesand
foward ~the Tight by thespring :218. With -the
rock members in the:positionsshown, aledge .(not
shown) on. the member 274 s -entered  in ‘the
channel :264 -to -support -the .colummn:of ferrules:
‘When ;the members :are:réleased hy the boss K40
‘they move toward the right:and the ledge onithe
member: 274 lis withdrawn:from the channel and
‘a ledge ~(mot ishown) son. the member 212 enters
the channel. The:column of ferrules is dropped
from -the -second :said -ledge onto the :first :said
Jedge. ‘When the:members-are :again tnoved to-

-ward -the left, the ledge on'the member-2714-enters 3

‘between the lowermost: ferrule and the one next
above it. At -the:same time, ‘the ledge ron -the
member 272 releases the slowermost -ferrule ;for
-entry iinto the .recess:in the unit:20.” Thus one

derrule-is -released upon 'each :movement: of the 3

:rock members by g boss 440,

‘Preferably:a-spring wiper 284 is provided- at: the
hottom of the:guard-96-as:shown in:Figs. 7.and.9.
This tends to-press-downward .into:its recess-any
Tferrule that may be partly -but not fully ‘entered
therein.- In the-event that.a -ferrule-fed -through
+the -channel 264-should lie ‘on-top-of -its-unit .20
instead of being -entered in -its recess, there is a
-possibility that jamming might result. :Any fer-
rule lying ron {op of .its wumit will. be -engaged by
‘the-wiper 284 -and will-be heldagainst langitudi-
‘nal movement. Such a ferrule -will fall<into -the
-openingin the-clip 43 on the next following:unit.
Opon:subseguent inversion. of the umt the ferru.e
-will fall oud.

Operatmn

: The manner of operation of the: machme W111
, *be -apparent:from-the Horeguing Uescription; but
it will be summarized swith ‘particulss: veferénce
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to Fig.:22; which: is:a: ﬁiagrammatic plan‘yiew of
.the:series-of ferrule:earrying-units. -

The endless :seriesof -ferrulessupporting umts
28 is intermittently :moved toward :the deft; so
that recesses .in the sdid -units sare -successively
‘moved ‘to-the “Ferrule Feeding Station,” -to-the
“Fiber: Inserting Station”- and- fo  the “Fiber
Trimming -Station:”. ~The :said - stations are
‘spagced apart by distances equal ‘toithe: effeatlve
length.of two units.

While:each unit is:at. fhe ferrule- £eed1ng sta-

tion, a:single ferrule is.fed:to.the:ferrule recess
therein by the feeding mechanism-that has heen
described. "While eachiunit:is dtthe fiberinsert-
ing station, a quantity\of fibers: is foldedand is dn-
the mechamsm that has Jeen ; descrxb,ed, Fol-
lowing insertion-of-the:fibers, the.relatively :mov-
-able jaw-of each unit:is.:moved-:so as to:sgueeze
the ferrule and lock the:fibers-and so as fo:grip
the ferrule to maintain it in . position for suhse-
quent-fibertrimming, This:relative movement-of
the meovable jaw -of each unit.is-effected .during
movement. of-the unit:to-the - trimming:station,: by
engagement-of -the -rolier - 144- with the -transverse
slide:436. Immediately:before the fibers:in-each
ferrule reach the trimming:station :they. areen-
gaged by :the jaws of :the -gathering -mechanism.
‘While -at the trimming station -the -ends-of :the
bunched fibers of-each-brush are cut-to the xe-
quiredlength by the-described- tnmmmg mecha-
nism, -
Followmg the : trzmmmg :gperation, . t"le rela-
tively-movable jaw of :each ismovable:away: from
its mating Jjaw so.-as-fto release .the .completed
brush.  This-relative: movement of -the -meovable
Jaw ds:effected by engagement.of the-roller 450
with-the-transverse slide .138. - The ferrule-of the
brush remains in the recess of ‘the-unit, but>when
the .unit is moved ‘te -an.inverted position -the
jorush falls.out intora suitable-receptacle. Tf:any
ferruleis ‘supported by.a- chp #43, this Wlll also
fall out.

A -safety ‘switch 286 -may . be promded for en-
gagement:with any brush thatisheldby; Jamming
or otherwise .so that it-dees:not:fall-out. - When
the switch. 286-is.50 -engaged, it opens: the-circuit
of the main motor 34 to-stop the. operatmn of the
machine,

A.rotary-brush288:may be provided, bhxs bemg
driven by.a motor299. . The-brush 288 serves to
remove.any short lengths.of clipped-fibers that
:may-be retained between: the Jaws 328 and l30

What:is claimed.is: :

1. In a -machine fer maklng brushes respec-
tively-comprising tufts- of fibers held by:ferrules,
the combination .of: 1nterm1ttent1y acting .means
for horizontally -moving -a succession-of vertmal
ferrules to-a predetermined fiber: msertlng station
with their upper open-ends.exposed, .2 magazine
for:containing :a.mass of- hc}_rlzontal Jfibers, -a dise

rotatable about .a :horizontal axis parallel -with

the fibers-and above the said-fiber inserting.sta-
tion.and so-positioned that.a pertion.of .the disc
periphery engages the mass of fibers.in.the-mag-
azine, the said-disc.having a plurality.of notches

An:itsperiphery each.of such size-as to-be. adapted

. to reeeive from the magazine a gquantity-of haxi-

7o

5

-zontal fibers sufficient for one-brush, means-oper~

:able in timed relation with the ferrule -moving

'1means for indexing -the :disc 4o bring successive

notches with horizontdl fibers-therein’into itrans-

‘fer positions with the notches opposite-and facing

the upper open ends of successive “vertical fer-
rTules-at the-sgid station, a:wverticallymovable:fiber
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inserting tool - immediately adjacent the disc and
in’ alienment with the position of the ferrulés
at the said fiber inserting station,’and means for
vertically reciprocating the tool in timed rela-
tion . with the movements of  the ferrules and
with the indexing of -the disc so that the tool
moves dowhwardly ‘into the successive ferrules
through fhe upper open ends  thereof, the ‘said
tool’ upon each downward movement removing
the -horizontal fibers downwardly from the cor-
responding notch in the said transfer position
and folding -the said .fibers and pressmg them
into the corresponding ferrule.. -

2. A machine as set forth in claim 1, wherem
the fiber inserting tool is bifurcated: so as to em=
brace the fibers in the Successive notches and so
as to maintain themin compact. relatlonshlp
during insertion-into the ferrules.

3. A machine as set forth in.claim 1, 1ncludmg
an .arcuate guard extending -along. the periphery
of ‘the disc from the magazine to the fiber in-
serting station, the said guard being grooved to
receive -thé -peripheral portion:of. the :disc and
having -an arcuate fiber retaining surface at a
radius- slightly less than that of the disc and
the said guard also having a fiber guiding surface
adjacent the magazine which is:inclined inward
toward the axis of the disc and which termi-
nates at the said arcuate fiber guiding surface.

4." A machine as set forth in claim-1, including
a guard extending -along the periphery of the disc
from the magazine to the fiber inserting station,

. the said guard having a portion which extends
past-the- said -station and which is slotted for
the passage-of the fiber inserting tool so that the
walls of the -slot serve to fr)ld the ﬁbers durmg
insertion. - . -

-5, A machine as set forth in- clalm 1, 1nclud1ng
means operable in timed relation with; and fol-
lowing the insertion of fibers into the ferrules for
squeezing the successive ferrules to lock  the
fibers in place therein.

6. In a machine for making brushes respec-
tively comprising tufts of fibers held by ferrules,
the combination of a ferrule supporting means
having a series of spaced recesses into which
ferrules may be fed, means for intermittently
moving the ferrule supporting means to bring the
several recesses therein successwely to.and away
from a fiber inserting .station, a magazine ad-
jacent the inserting station for containing .a
mags of transverse ﬁbe1s -a disc rotatable about
a fransverse axis so positioned-that a portion of
the disc peripheéry engages the mass of fibers in
thé magazine, the said disc having a. plulahty

of notches in its periphery each of such size 85

to be ddapted té receive from the magazme a
dquantity of fibers sufficient for one brish, means
operable in timed relation with the: ferrule sup-
porting means for mdemng the dise to bring sue-
cessive notches with fibers therem opposite the
ends of successive ferrules at the’ “said station, a
fiber inserting tool 1mmedlately adJacent the
disc and radially movable in. al1gnment Wlth the
position of the ferrules at the. said station, means
for reciprocating the tool in timed relation with
the movements of the ferrule supporting means
and with the indexing of the disc so that "the
" tool’ removes’ the fibers from 'the successive
notches in the disc and folds them into the. sue-
cessive ferrules means carried. by, the ferru1e
supportmg ‘means. and operable after “the suc-
cessive ferrules have been moved, from the in-
serting station for squeezing the successwe fer-
rules to leck. the folded fibers in place thereln,

14
and a longitudinal guide bar in alignment with
the inserting tool and engaging the fibers in suc-
cessive ferrules to prevent transverse movement

" thereof prior to the action of the squeezmg

10
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means-on the ferrules.

.- 7. In a machine for makmg brushes respec-
tively comprising tufts of fibers held by ferrules,
the.combination of means for intermittently mov-
ing to and away from a predetermined fiber trim-
ming ‘station a succession of ferrules with tufts
of untrimmed fibers held thereby, means adja-
cent the said station and operably movable in
timed: relation with the ferrule moving means for
éngaging the fibers:. held by the. successive fer-
rules to gather them into closely grouped bunches;
and means for trimming the fibers held by the
successive . ferrules while engaged by the said
gathering means.

.- 8,.In a machine for makmg brushes respec=
tively comprising tufts cf fibers held by ferrules;
the combination. of means for - intermittently

“moving to and away from a predetermined fiber .
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trimming station a succession-.of ferrules: with:
tufts of untrimmed fibers held thereby, cooperat-
ing knives at the said station spaced from-the
ferrule moving means and serving to trim to uni=
form. lengths the fibers held by the successive
ferrules, two fiber gathering jaws oppositely mov-
able in paths which are substantially- perpen-
dicular to the fibers and which are between the
said knives and the said ferrule moving means,.
actuating means operable immediately before the
fibers in successive ferrules reach the said: sta-
tion for moving:the jaws in the said paths toward

5 each other to-engage the fibers and to gather

them- into’ closely: grouped bunches preparatory
to trimmming, and means operable after trimming
for separating the jaws so as to permit the said
ferrules and fibers to be moved in the said-paths
away from the said station.

9. A machine as set forth in clalm 8, wherein
the two. jaws are formed with oppos1tely disposed
fiber receiving notches, and wherein portions of
the jaws adjacent the said notches overlap each
other when the Jaws are in their ﬁber engaglng
positions.

10. A machine as set fcnth in cla1m 8, wherem
the jaws are also:bodily movable longitudinally,
and wherein. the said actuating means ‘moves
them bodily in unison. with the ﬁbers after they
are engaged therewith.

<11, In a machine for making brushes respec-
tively comprising: tufts of fibers held by ferrules,
the combination of a ferrule supporting.means
having a series of spaced recesses: adapted :for
receiving ferrules with tufts of untrimmed. fibers
held “thereby, means .for intermittently moving
the ferrule supporting means to-bring the several
recesses therein successively to and away from a
fiber: trimming station, cooperating knives at the
said station spaced from the ferrule supporting
means and serving.to trim to-uniform lengths the
fibers ‘held by the successive ferrules; two fiber
gathering jaws oppositely movable in paths which
are substantially perpendicular to the fibers and
which ‘are. between the said knives-and the said
ferrule -supporting means; actuating means car-
ried in part by the ferrule supporting means and

- operable upon, each movement thereof for moving
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the gathering jaws in the said paths-toward each
other to.engage the fibers and to.gather them-into
closely:greuped bunches for trimming, and means

‘serving after the trimming of the fibers: held by

each successive ferrule for moving the gathering
jaws in the said paths away from each.other so
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as to permit the ferrulesand fibers to be moved
- away from the said station.

- 712. A machine-as:set. forth in claim 11, wherein

the -gathering jaws: are pivoted for -movement
about vertical axes at one side :of the path -of
niovement of the ferrule supporting ~means,
wherein meshing -gears are connected with “the
jaws:for moving them in -opposite directions,
wherein there is a longitudinally -movable rack
which:meshes with one-of the gears and is biased
for movement.in one ‘direction to move the jaws
away from each other and wherein the portion
of the:said actuating means carried by the ferrule
supparting means serves upon each movement of
the latber to move the rack.in the.opposite direc-
tion to ‘move the jaws toward each other into
engagement with the corresponding fibers.

. 13. In a machine for making ‘brushes respec~
tively .comprising “tufts of fikers held by ferrules,
the .combination of a :ferrule supporfing means
having a -series of .spaced recesses into "which
ferrules. may be fed, means for intermittently
moving:the ferrule supporting:means to bring the
several:recesses therein successively to and away
from :a fiber .inserting .station and to and away
from @ fiber trimming station, means at the said
inserting :station for ‘inserting folded fibers -into
ferrules in the successive ‘recesses so as to form
tufts, :means operable after the insertion of -the
fibers for:squeezing ithe ferrules.in the successive
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recesses :s0-as to lock the ‘tufts in folded fibers in ,

the said :ferrules,.and means-at the said trimming
station for trimming the tufts of fibers held-by
the ferrules:in the:successive recesses.

14, A machine as set forth-in: claim 13, wherein
the means for squeezing -the ferrules is‘operable
during the movements of :the:successive ferrules
from the inserting station to the-trimming station.

115, A machine as:set forth in claim 12, includ-
ing means adjacent the trimming station and
operable in timed relation with ‘the intermittent
movements-of:the ferrules for engaging the fibers
held by :the successive ferrules to gather them
into:closely .grouped bunches prior to the action
of-the trimming means on the said fibers.

18. In a machine for making brushes respec-
tively .comprising tufts of fibers held by ferrules,
the combination .of :a ferrule supporting means
having a-series of spaced recesses.into which fer-
rules may be fed, means for intermittently mov-
ing the ferrule supporting means to bring the
several recesses therein successively to.and away
from -a fiber inseritng station and to and away
from.a fiber trimming. station, a magazine ad-
jacent the inserting station for containing a mass
of ‘transverse fibers, a disc -rotatable :about a
transverse “axis so ‘positioned-that- a portion .of

the disc periphery engages the mass of fibers in .
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the magazine, the said disc having a plurality of -

notches in its periphery each of such size as to
be-adapted to receive from the magazine a.quan-

tity ‘of fibers sufficient for one brush, means op~:

erableiin timed relation with the ferrule support-

ing “means for-indexing the disc to bring suc-.

cessive ‘notches with fibers therein opposite the
ends -of successive ferrules at the said inserting
station,-a fiber inserting tool immediately adja~
cent the dise -and radially movable in alignment
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with the position of the ferrules at the last said -

station, means for reciprocating the tool'in timed
relation ‘with the movements of -the ferrule.sup-
porting means and with the indexing.of the-dise

so that the tool:removes the fibers from: the suc-"

cessive notches ‘in the disc and folds them into
the-stiecessive ferrules, means carried by thefer-
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rule supporting means -and .operable between the
inserting station and -the trimming station for
squeezing the successive ferrules to,lock the. fold-
ed fibers in place therein and to grip the ferrules
preparatory to frimming, a. longitudinal -guide
bar in alignment with the inserting tool -and
engaging the fibers in successive ferrules to pre-
vent ‘transverse ‘movement - thereof prior to. the
action. of the squeezing means on. the ferrules,
and means at the trimming station for trimming
the tufts of fibers held by the successive ferrules.

17. In -a machine for making brushes respec~
tively comprising tufts -of fibers held by ferrules,
the ‘comhination of .a ferrule supporting means
having -a series -of :spaced. ferrule:receiving re-
cesses; means for-intermittently moving the fer~
rule ‘supporting means :to -bring the several re-
cesses therein .successively to and -away from :a
ferrule :feeding station and to:and away from a
fiber inserting -station: and to and away from:a
fiber trimming station, means at the said feed-
ing station for feeding ferrules to the successive
recesses with their open ends exposed, means at
the said ‘inserting station for .inserting :folded
fibers into ferrules in the successive .recesses so
‘as to form ‘tufts, means operable after the inser-
tion of the fibers for squeezing the ferrules in
the successive recesses so ‘as to lock the tufts of
folded fibers in the said ferrules, and means at
the said trimming -station for trimming the tufts
of fibers ‘held ‘by ‘the-ferrules .in the successive
recesses.

18. In -a machine for makmg brushes respec-
tively comprising tufts of fibers held by ferrules,
‘the combination of -an:-endless series of connected
ferrule “supporting ‘units ‘each ‘having a receéss
therein into which a ferrule may be fed,-each of
the said units hraving two jaws formed to provide
‘the said.recess between them and one of the jaws
being movable relatively to the other, means for
‘intermittently moving the  ferrule supporting
units of the said series to bring the several re-
cesses therein successively to and away from a
fiber inserting station, means at the said insert-
ing ‘station for inserting folded fibers into the
ferrules in the recesses of successive units so -as
to form tufts, and means operable after -the in-
sertion of the fibers for moving the movable jaws
of the successive unitsto squeeze the correspond-
ing ferrules so as to leck the tufts of folded ﬁbers
in place.”

119. A-machine as set forth in claim 18, where-
in one of the jaws of each-unit is provided with
a projection at the ferrule receiving recess, the
said projection upon the-said relative movement
of one of the jaws serving to indent the corre-
sponding ‘ferrule so as to lock the tuft of. folded
fibers therein.

20. A machine as.set forth in claim 18, where-
ini the:moyable jaw of each unit is movable lon-
gitudinally,” wherein ‘each unit also includes &
relatively movable cam member for moving the
movable jaw, whersin . means is provided for mov-
ing the cam members of successive units in one
direction to squeeze .and grip the corresponding
ferrules after the insertion of fibers therein, and
wherein means is provided for subsequently
moving the cam members .of successive units in
the opopsite direction.to release ‘the correspond-
ing ferrules.

21. A machme as-set forth in claim 20, Where-
in -each relatively ‘movable cam member is a
transversely movable slide.

' 22.°A'machine as set forth'in claim 18, where-
inthe movable jaw of each’unit is-movable longi-~
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tudinally, wherein each unit also includes a rela-
tively movable cam member for moving the mov-
able jaw, wherein means fixed against longitudi-
nal movement is provided for engaging the cam
members of successive units during movements
of the said units and for moving the said mem-
bers in one. direction to squeeze and grip the
corresponding. ferrules after the insertion of fi-
bers therein, and wherein means fixed against
longitudinal movement is- provided for subse-
quently: engaging the cam members of successive
units during movements of the said units and for
moving the said members in the opposite direc-
tion to release the corresponding ferrules.

23."In a machine for making brushes respec-
tively comprising tufts of fibers held by ferrules,
the combination of an endless series of connected
ferrule. supporting units each having a recess
therein into which a ferrule may be fed, means
for intermittently. moving the ferrule supporting
units of the said series to bring the several re-
cesses. therein successively to and away from a
fiber inserting station and to.and away from a
fiber trimming station, means at the said insert-
ing station for inserting folded fibers into the
ferrules in the recesses of successive units so as to
form tufts, means operable after the insertion of
the fibers for squeezing the ferrules in the recesses
of successive units so as to lock the tufts of folded
fibers in place, and means at the frimming sta-
tion for trimming the tufts of fibers held in the
ferrules in the recesses of sucecessive units.

24. A machine as set forth in claim 23, wherein
the means for squeezing the ferrules is operable
during the movements of the successive units
from ‘the inserting station to the trimming sta-
tion. - : o

' 25. A'machine as set forth in claim 23, includ-
ing means adjacent the trimming station and op-
erable in timed relation with the intermittent
movements of the units for engaging the fibers
held by-the ferrules in the recesses of successive
units to gather them into closely grouped bunches
prior to the action of the trimming means
thereon. .

26. In a machine for making brushes respec-
the combination of an endless series of connected
ferrule supporting units each having a recess
therein into which a ferrule may be fed, means
for-intermittently moving the ferrule supporting
units of the said series to bring the several re-
cesses - therein: successively to and away from a
ferrule feeding station and to and away from a
fiber inserting station and to. and away from a
fiber trimming station, means at the said feeding
station for feeding ferrules to the recesses in the
successive units with their open ends exposed,
means at the said inserting station for inserting
folded fibers into the ferrules in the recesses of
successive units so as to form tufts, means op-
erable after the insertion of the fibers for squeez-
ing the ferrules in the recesses of successive units
so as to lock the tufts of folded fibers in place,
and means at the trimming station for trimming
the tufts of fibers held in the ferrules in the re-
cesses of successive units.

27. In a machine for making brushes respec-
tively comprising tufts of fibers held by ferrules,
the combination of an endless series of connected
ferrule supporting units each having a recess
therein into which a ferrule may be fed, means
for intermitiently moving the ferrule supporting
units of the said series to bring the several re-
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fiber inserting station and to and away from a
fiber trimming station, means at the said insert-
ing station for inserting folded fibers into the
ferrules.in the recesses of successive units so as
to. form tufts, means operable after the insertion
of the fibers. for squeezing the ferrules in the re-
cesses of successive units so as to lock the tufts
of folded fibers in place and so as to grip the
ferrules, cooperating knives at the tritaming sta-
tion. spaced from the ferrule supporting units
and serving to trim the fibers held in the ferrules
in the recesses of the successive units, two fiber
gathering jaws oppositely movable in paths sub-
stantially perpendicular to the fibers and between
the said knives and the ferrule supporting units,
means operable .by the successive ferrule sup-
porting units as they approach the trimming Sta-
tion ‘for moving the jaws in thé said paths to-
ward each other so that they engage the fibers
to gather them into closely grouped bunches:for
trimming, and means operable after trimming
for moving the jaws in the said paths away from
each other so as to permit the said ferrules and
fibers to be moved away from the said trimming
station. =~ —
28. In a machine for making brushes respec-
tively comprising tufts of fibers held by ferrules,
the combination of an endless series of connected
ferrule- supporting units each having a recess’
therein intc which a ferrule may be fed, each
of the said units including two jaws formed to
provide the said recess between them and one of
the jaws being movable longitudinally relatively -
to the other and each of the said units including
a transversely movable cam member for moving
the movable jaw, means for intermittently mov-"
ing the ferrule supporting units of the said series
to bring the several recesses therein successively
to and away from a fiber inserting station and
to and.away from a fiber trimming station; means
at the said inserting station for inserting folded
fibers into the ferrules in the recesses of succes-
sive units 50 as to form tufts, means fixed against
longitudinal movement and located between the
two stations for engaging the cam members of
successive units during movements of the said
units and for moving the said members in -one
direction to squeeze and grip the corresponding
ferrules after. the-insertion of fibers - therein,
means at the trimming station for trimming the

. bufts of fibers held in the ferrules in the recesses

of successive units, means adjacent the trimming
station for engaging the fibers held by the fer-

rules in the recessés of successive units to gather

them into closely grouped bunches prior to the

action of the trimming means thereon, means

engaged by the successive cam members of the

units as they approach the fiber trimming sta-

tion for operating the fiber gathering means, and”
means fixed against longitudinal movement and

located beyond the trimming station for engaging

the said cam members of successive units during

movements of the said units and for moving the

said members in the direction to release the cor-

responding ferrules.

_ 29. In a machine for making brushes respec-
tively comprising tufts of fibers held by ferrules,
the combination of an endless series of connected
ferrule supporting units each having a recess
therein into which a ferrule may be fed, each of
the said units having a detent receiving notch,
means for intermittently moving the ferrule sup~
porting units of the said series to bring the sev-
eral recesses therein successively to and away

cesses therein successively to and away from a 75 from a fiber inserting station and to and away
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front- & fiber- trlmmmg station; 4 -movable: lockmg

detént adjacent the said msertmg station; means
operable immediately after each mtermlttent
movement - of ‘the -ferrule -supporting - units for-

moving the -detent into the notch in the unit at
the said-station; the said means being also 6p=
erable- before the next - following - intermittent
movement to- withdraw the detent from its en-
gggement with the said unit, means-at the said
inserting station for inserting folded fibers into
the ferrules in thé ‘recesses’ of successive units
50 as to fofm tufts, means opérable after the in-
sertion of the ﬁbers for squeezing the ferrules in
the recesses of successive units so as to lock the
tufts of folded fibers in place, and means at the
téimming station. for trimmming the tufts of fibers
heéld in-the ferrules in the recesses of succasswe
units;

30, It a machine for makmg bitishes respec-
tively comprising tufts of fibers héld by ferrules,

the combination of an endléss chain, supporting.

and ghidinig sprockets for the chain. rotatable

about transverseé Hofizontal axés, an endless. ge-~

ries of ferrule §upporfing units secured to the
chain and each having a recess into which & fer-
rule” thay Bé fed, & horizontal transverse shaft
above the:sdid chain: and the said. units, drive
mechianism’™ ineluding means for rotating the

shaft contlnuously, a gear concentri¢c with. the.

shaft and ' rotatable independently thereof,
means. operated by thé drive mechanism for in-
termitteiitly rotating the gear through succes-
sive prédatermined angles, mechanism driven by
thé géar for intermittenly moving the said chain
and the said units to bring the several recesses
in the latfer successively to and away from- a
fibér inserting station directly below .the -axis of

thé horizontal shaft, a magazine above the said.

shaft for contammg a mass: of traverse- fibers,
© a disé concentric with the shaft and connected

with thé aforesaid gear to be rotated intermit-.
tently therewith, the said disc having a plurahty‘

of notehes. in 1ts periphery:each. of stich size as
t0 be adapted to receive from: the magazine a
quantlty of fibers-sufficient; for one brush: and. the
notches bemg so spaced that upon. each -inter-
mittent movement of the-disc: one: of them:- is

biought into register with a- ferrule.in the reeess -

in. the ferrule supporting unit at the. inserting
stat_lon, a: fiber inserting. tool immediately adja-

cent the disc and vertically movable in alignment-
with the position of -the ferrule in the-recéss-at:
the -unit -at the said: inserting station; and a-éam -

rotating with the. horizontal: shaft and serving
to- reciprocate- the tool in such timed -relation

that it is moved downward immediately after

each notech- in the- dise is brought into register
with a -corresponding. ferrule, the: tool -serving
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upon esch - downward: moverment: to- remove: the
fibers from- the ¢orresponding rioteh iti-the dise
and to' fold them-into the -Corrésponding. fer-
rule.

31. A machine as set forth»m -claim 30:~wheree
in each of the said ferrule-sugporting u’n‘iﬁshasiaj
detent-- engageable ~portion; wherein there- is--a
movable locking detent adJacent the said insert=
ing station, and wherein théere is‘a- cam rotatable:
by the said horizontal shaft'and serving imme=
diately after each intermittent movement of -the
units to move the-detent iito- engagement with
the -detent engageable port10n~of the unit gt the
inserting station; the said cani-also servihg be+
fore the rext intermittent movement of the uhits
to withdraw the detent: from its engagement Wlthf
the unit at the said-station:

32.°A magchine as‘set forth in- elaiim -30; Where--
in-the ferrule uupportlng units-aré also 4 §
to-and- from a-trimming-station, whersini there
are cooperatmg knives-at-the trlmrmng ‘station
spaced - ffom- the - ferrile supportmg units and
serving' to trim- the-fbers-held: in the- ferrules»
in the ‘recesses of' the successive units; wherelt*
there  are - two - fiber gathering jaws oppositely
movable in planes subtantlally _perpendicilaf to°
the fibersand between the said Rnives and. the
ferrule supporting units, whereint there are means’
operable by the. successive ferrule siipportitig
units as they approach the trimming station for
moving the jaws toward each other so that they'
engage the fibers to .gather them: into_ closely”
grouped. bunches for. trimming, and wheremt
there is & means operable by the horizontal shaft
after trimming for eausing the separation. of the;
gathering jaws so as to perniit tié ferriles and.
fibers to be mowved away. from the tnmmmg sta-
tion..
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