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The present invention relates to the manufacture of
brushes and, more particularly, is directed to an appa-
ratus for automatically inserting tufts of bristles into a
brush body. The invention is particularly concerned
with an automatic control system for such apparatus.

The individual operational steps to be controlled of
such apparatus comprise primarily

(@) The grasping of a number of tuft-forming bristles
from a stock and feeding the same toward the tuft-
setting means,

(b) Forming a wire loop and placing the same around
a tuft or in the forming of anchoring means from a
flat wire and feeding the same in front of the tuft
material,

(c) Feeding the thus prepared tuft into the tuft-setting
means proper,

(d) Moving the tuft-setting means into contact with
the brush body to be provided with the respective tuft,
and

(e) Inserting the respective tuft into the brush body
so that the ends of the wire Ioop looped around the tuft
will be driven into the material of the brush body so as
to anchor the tuft therein.

With the heretofore known automatic tuft-setting
devices, all of the above mentioned operational steps are
controlled mechanically. Such mechanical control, how-
ever, requires a considerable number of elements and is
rather complicated in comstruction, which is the reason
that such heretofore known mechanical atuomatic con-
trol devices are rather frequently lable to disturbances
and are very expensive as to manufacture. Both factors
unfavorably affect the economy of mass production of
brushes. Moreover, the tendency to increase the output
as far as possible forces the manufacturer to increase the
speeds of individual operational steps more and meore
which in turn brings about a fast wear and the necessity
of prematurely replacing the tools in such heretofore
known mechanical control. This fact in combination
with the fact that the respective tools have to be manu-
factured with extreme high precision furnish the explana-
tion for the high cost of manufacture and operation of
said heretofore known automatic mechanically controlled
tuft-setting devices.

Inasmuch as the heretofore known rather expensive
mechanically controlled automatic tuft-setting devices, in
which the tools have to carry out up to five operations
per second, have thus reached the end of their develop-
ment, it is an object of the present invention to provide
an automatic tuft-setting apparatus of the gemeral chai-
acter set forth above, in which, however, the mechan-
ical control system will be replaced by a different type
of control system which will not have the drawbacks out-
lined above of the heretofore known mechanically con-
trolled tuft-setting devices referred to above.

It is another object of this invention to provide a tuft-
setting apparatus of the type set forth in the preceding
paragraph, which will be relatively simple in construction
and which can be produced relatively inexpensively.

Ii is still a further object of this invention to provide
a tuft-setting apparatus as set forth in the preceding
paragraphs, which will make it possible further to increase
the output of the apparatus.

These and other objects and advantages of the inven-
tion will appear more clearly from the following speci-
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fication in connection with the accompanying drawings,
in which:

FIG. 1 is a diagrammatic illustration of a tuft-setting
apparatus with a control mechanism accerding to the
present invention.

FIG. 2 is a modified tuft-setting apparatus according
to the invention.

FiGS. 3 to 8 illustrate the tuft-setting tool in the subse-
quent working positions of its single parts.

General Arrangement

The tuft-setting apparatus of the present invention is
characterized primarily by a fluid operable control mech-
anism as for imstance a pneumatically operable control
mechanism or a hydraulically operable control mecha-
nism. The employment of fluid operable means for
controlling the various control operations imparts upon
the operation of the apparatus a heretofore non-obtainable
smoocthness, without affecting the precision of operation.
In this way, the wear of the tools for carrying out the
individual operational steps will be considerably reduced
and thus the life of the apparatus will be increased while
its liability to disturbances will be greatly decreased.
Standard switch and control elements may be employed
for the individual movements of the tools. The respec-
tive location of these switch and control elements may
be selected in conformity with the particular requirements
and the pneumatic or hydraulic connections may be
effected in any convenient manner by hoses or the like.
it is furthermore possible in view of the fluid pressure
control of the present invention to combine a greater
number of tools to an automatic brush-producing unit,

In conformity with the present invention, the control
of the pneumatic or hydraulic tool drives may be effected
by a single control member common thereto such as for
instance a cam shaft the cams of which actuate control
elements for the individual drives. By correspondingly
off-setting the individual cams, the desired sequence of
operation of the tools will be assured.

According to a modification of the present invention,
the pressure fluid driving and controlling means for bring-
ing about the individual working operations may also be
arranged in series in such a way that each working step
will control or initiate the next working step. Such an
arrangement will assure the proper sequence of operation
of the various operational steps and will further reduce
the possibility of any disorders.

The course of the movements associated with each
working operatien may, according to the invention, be
controlled in conformity with the movement of the work
piece. In other words, the start of the working oper-
ations may be controlied by the stepwise effected feed
of the brush body to be provided with tufts of bristles.

While the working speed of the tools in an apparatus
according to the invention is less than that of a mechan-
ically controiled apparatus of the type involved, this
can be more than compensated for in a fluid pressure
operated device according to the present invention by pro-
viding a sufficient number of pressure actuated tools, and
above all in corresponding arrangement along the path
of the brush body, preferably so that with each feed
step of the work piece conveyor, the machine will deliver
a completed brush at its discharge end.

Structural Arrangement

Referring now to the drawings in detail and FIG. 1
and FIGS. 3 to § thereof in particular, the arrangement
shown therein comprises primarily a first portion with
the actual tools and a second portion representing the
control mechanism according to the invention. Said Hrst
portion, which comprises to a great extent a mechanism
known per se, is designed as follows. In a stationary
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housing 2 there is longitudinally displaceably mounted a
setting needle 3 which is actuated and guided by the piston
4 and is furthermore guided in a transverse wall 5. Also
longitudinally displaceably mounted in housing 2 is a
slide 6 which is connected to a setting head 8§ by means
of an arm 7 firmly connected to said head and extend-
ing through the wall of said housing. The said tool
head 8 is coaxially connected to the setting needle 3 and
is provided with a longitudinal bore for the latter. The
head 8 is located in front of one end face of housing 2
and is displaceable so as to be able to be brought into
engagement with a work piece 1. Between the needle
piston 4 and slide 6 in housing 2 there is mounted a
spring 9, whereas between said slide 6 and the transverse
wall 5 there is interposed a spring 18. However, if
desired, the feed of the tool head § may also be effected
by a separate fluid compressed actuating drive.

The apparatus or working tools thereof include a de-
vice 11 for grasping and feeding a certain quantity of
bristles. This device, which has the shape of a sickle,
is provided with a recess 12 and is adapted to oscillate.
When said sickle 11 is oscillated outwardly (FIG. 1),
it will from the stock container 13 grasp a certain quantity
of bristles, hairs or the like and will convey the same to
the station a between the end face of housing 2 and the
setting head 8 (FIG. 5). For purposes of forming the
anchoring loop from wire or in order to apply the an-
choring loop to the withdrawn tufts of bristles to be
set, the following means are employed. By means of
a pair of rollers 14, 15 one of which is firmly connected
to a drive gear ring 16, a wire 17 is fed to the front por-
tion of housing (FIG. 1). A cutting or bending tool
18 longitudinally displaceably journalled in housing 2
and provided with a passage for the setting needle 3,
is adapted to separate a section 174 from wire 17 (FIG.
3) and to bend the cut-off section into U-shape. This
is effected through the intervention of a mandrel 19
which is transversely displaceable with regard to hous-
ing 2 on a bar 28. The mandrel 19 is displaceable on
rod or bar 20 and in a direction transverse to the hous-
ing 2, which direction is in fact (as shown in FIGS. 3
and 4) rectangular to the plane of FIG 1, and is
adapted to be moved into the longitudinal central axis
of the housing 2 and thus into the path of tool i8 and
setting needle 3. The bending tool 18 protrudes by
means of transverse bar 21 from a slot of housing 2,
the said transverse bar 21 being connected to a feed
drive. After withdrawal of mandrel 19, the tool 3 will
introduce the U-shaped wire loop 17¢ and the tuft 13a
of bristles grasped at (a) into the bore of the setting
head 8 (FIGS. 5 and 6). After the setting head 8 has
been advanced until it engages the brush body 4 (FIG.
7), the needle 3 pushes the wire loop 174 with the tuft
13a of bristles into a bore of the brush body 1 thereby
carrying out the tuft-setting operation (FIG. 8).

The fluid pressure operated mechanism of the tuft-
setting apparatus according to the invention comprises
the following elements (FIGS. 1 and 2). For purposes
of actuating the sickle 11 there is provided a fluid pres-
sure cylinder 22 with double acting piston 23, said cylin-
der 22 being journalled so as to be adapted to oscillate.
The piston rod 24 of piston 23 is pivotally connected to
sickle 11. The stepwise feed of wire 17, in the form
shown in FIG. 1, is effected by a piston rod 26a con-
nected to the piston 26 which is reciprocably mounted
in a pressure fluid cylinder 25 which is journalled so
as to be able to oscillate. The drive of the cutting and
bending tool 18 is effected by a cylinder 27 having a
double acting piston 28 reciprocably mounted thereon,
while piston rod 29 connected to piston 28 is connected
to bar or arm 21. The setting needle 3 extends out-
wardly through the rear end of housing 2 and is con-
nected to a double acting piston 32 reciprocably mounted
in a cylinder 31. The rod 20 is driven by a piston 35
which is reciprocably mounted in cylinder 36.
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The above described elements and mechanisms are the
same for the arrangement of FIG. 1 and for the arrange-
ment of FIG. 2, except as noted below, and therefore
have been designated with the same reference numerals.

There will now be described in detail the embodiment
shown in FIG. 1.

As will be evident from FIG. 1, in the path of the
stepwise advanced brush body ‘1 there is arranged an
electric control switch 38 which is actuated by each of
the work pieces when passing by said switch 38. The
switch 38 is by means of lines 39 leading to a switch 40
electrically connected with an electric motor 41. Motor
41 through a worm wheel gear system 42 drives a con-
trol shaft 43 which has mounted thereon in certain offset
arrangement five cam discs 44, each cam or disc 44
being offset to the next one in a certain manner. FEach
of the cams is adapted to actuate a pressure fluid con-
trolling switch 45 to 49. These switches form the con-
trol means for the working cylinders 25, 22, 31, 27 and
36 to which said switches are connected by the lines
shown in FIG. 1.

During the feed of the work pieces which is effected
in successive steps, a brush body 1 taking part in said
work piece feeding movement closes switch 38 thereby
closing the energizing circuit for the electric motor 41
so as to start the same. The switch 40 in line 39 rep-
resents a time switch determining the time for which the
motor 41 thus started will remain in operation. This
period controlled by switch 48 is so selected that the
cam shaft 43 will carry out precisely one complete revolu-
tion in the direction of the arrow 5. During this revolu-
tion, the cam surfaces of the cam discs 44 respectively
control the switches 45 to 49 associated therewith in the
direction of advance and return of the pistons of the
respective cylinder piston systems controlled thereby.
This is effected in the sequence determined by the offset
arrangement of the cams. Inasmuch as said sequence
is determined in conformity with the sequence of the
movement of the individual parts of the apparatus, it
will be evident that with each complete rotation of cam
shaft 43 a complete series of setting operations or a
complete setting cycle will be effected.

If desired, the arrangement may be modified so that
each switch 45 to 49 has connected thereto a number
of tool drives, for instance for as many tools as are
required for the simultaneous setting of a brush body.
In addition thereto, the common control range may be
broadened by a correspondingly extending shaft 43 and
mounting thereon a number of groups of cam discs 44
and associating therewith a corresponding number of
switches 45 to 49. If a larger tuft-setting machine is
to be produced, the entire control mechanism from motor
41 on up to switches 45 to 49 may be multiplied and all
control means may be controlled parallel to each other
by a work piece switch 38 common thereto.

The embodiment illustrated in FIG. 2 differs from
that of FIG. 1 with regard to the control of the in-
dividual working operations which in this instance are
controlled in series. In connection therewith, the fluid
pressure operable drives of the parts of the apparatus
are supplemented in such a way that the piston rod 29
is provided with a dog or nose 3§, while the piston rod
3 is equipped with a finger 33, and rod 2¢ is provided
with a nose 37. In addition thereto, switches 50, 51
and 52 are respectively arranged in the path of said
noses and finger. Cylinder 31 is preceded by an impulse
valve 34. Cylinder 22 is journalled so as to be able
to oscillate. A double lever 53 is adapted to take part
in the oscillating movement of cylinder 22. To this
end, the said double lever 53 is adapted by means of
a push rod 54 engaging the gear ring 16 to actuate step-
wise the pair of rollers 14, 15 in such a way that each
time a wire piece of the length of the desired loop is fed
into the housing 2. Switch 55 is arranged in the path of

‘the oscillating lever 53.
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If in the continuous work piece feed, the control mem-
ber 38, which in this instance operates pneumatically, is
actuated by a brush body passing by switch 38, the said
switch 38 will in its switched-on position pass com-
pressed air received from a main conduit 59 and conduit
68, through a conduit 61 to the cylinder piston system
22, 23 operatively connected to the sickle 11. As a re-
sult thereof, said sickle 11 will convey a certain quan-
tity of bristles from container 13 to station a. At the
same time, the pair of rollers 14, 15 will, through the
intervention of the lever system 53, 54, move a piece of
wire 17 into housing 2. During this operation, the os-
cillating lever 53 will by means of its free end actuate
switch 55 so that the latter will through conduit 63 ac-
tuate the cylinder piston system 27, 28 for the cutting or
bending tool 18 so as to cause the same to bend the
wire loop 1742 around mandrel 18. During this move-
ment, the control nose 3¢ of piston rod 29 closes a switch
30 as 2 result of which pressure fluid passes through con-
duit 54 to cylinder 36 and actuates piston 35 so as to
withdraw or return bar 20 to its starting position.. Dur-
ing this operation, nose 37 of bar 20 actuates switch 52
designed as valve with idle return and adapted to release
the compressed air through a conduit 66 to the
impulse valve 34. Valve 34 controls a cylinder piston sys-
tem 3%, 32 in such a way that the setting needle 3 is in-
stantaneously advanced whereby due to the follower ef-
fect of spring 9 first the tool set 8 containing the wire-
looped tuft 13a of bristles is in a shock-like manner
pressed against the brush body % while during the further
stroke of piston 32, the setting needle 3 pushes or drives
the tuft 14q of bristles into the receptive bore 67 of the
brush body 1. At the end of this movement, arm 33 ac-
tuates the valve or switch 51 so that by compressed air
passing through conduii 69 the impulse valve 34 is re-
versed and the return stroke of piston 2 and thereby of
setting needle 3 is initiated. At the same time, during
the stepwise advance of the work piece, the brush body
controliing the respective operation releases the control
switch 38. As a result thereof, switch 38 brings about
an actuation of the cylinder piston system 22, 23 through
conduit 76 in such a way that sickle 11, which may also
be called the tuft-feeding means, will carry out a re-
turn stroke, i.e. will return the recess 12 to the bristle
storage container 13. Due to the thus freed or released
switch 55, the cylinder piston system 27, 28 returns the
tool 18 to its starting position, whereas the cylinder pis-
ton system 35, 36 after releasing valve or switch 52 lifts
bar 2¢ so that the latter again moves mandrel 19 into the
path of the tool 18. In this way, all elements of ths
tool-setting apparatus have been returned to their start-
ing positions and are now ready for the next following
autematic cycle which will be initiated by the next feed-
ing step of the work piece actuating switch 38.

It will be appreciated that instead of the automatically
controlled switch 38, also a manually operable switch
may be provided.

Each of the cylinder piston systems of the above de-
scribed two embodiments is preceded by two control
valves 71 (illustrated in FIG. 2 only), by means of which
the stroke and speed of the driving pistons may be pre-
cisely adjusted. As medium values for the working speed
of the tool according to the invention, the speed of from
1 to 2 seconds per cycle, and a further second for the
feed of the work piece by one step may be mentioned.

It is, of course, to be underestood that the present in-
vention is, by no means, limited to the particular con-
structions shown in the drawings but also comprises any
modifications within the scope of the appended claims.

What I claim is:

1. In an automatic tuft-setting apparatus comprising
a plurality of tools for grasping bristles, binding said
bristles up to tufts, and setting the same into brush bodies:
individual fluid operable actuating means for said tools
operatively connected to said tools, and control means op-
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eratively connected to said fluid operable actuating means
operable for automatically controlling the said actuat-
ing means in a predetermined sequence, said tools includ-
ing feed means operable for delivering a bristle bundle
directly from a supply of bristles to'a tuft setting station,
and a setting tool means operable for moving said bristle
bundle directly from said tuft setting station to a brush
body.

2. In an automatic tuft-setting apparatus comprising
a plurality of tools for grasping bristles, binding said
bristles up to tufts, and setting the same into brash bod-
ies: individual fluid operable actuating means for said
tools operatively connected to said tools, and control
means operatively connected to said fluid operable actuat-
ing means operable for automatically controlling the
said actuating means in a predetermined sequence, said
control means including a plurality of fluid control valves
respectively associated with said fluid operable actuating
means, said tools including fesd means operable for de-
livering a bristle bundle directly from a supply of bristles
to a tuft setting station, and a setting tocl means operable
for moving said bristle bundle directly from said tuft
setting station to a brush body.

3. In an automatic tuft-setting apparatus comprising a
plurality of tools for grasping bristles, binding said bris-
tles up to tufts, and setting the same into brush bodies:
individual fluid operable actuating means for said tools
operatively connected to said tools, motor means, a cam
shaft operatively connected to said motor means and
provided with a plurality of cam means corresponding to
the number of tools to be controlled, said cam means being
offset with regard to each other in conformity with the
sequence according to which said tools have to be ac-
tuated, and means interposed between said fluid operable
actuating means and said cam means and operable by
the latter for controlling the flow of fluid to and from
said fluid operable actuating means, said tools including
feed means operable for delivering a bristle bundie di-
rectly from a supply of bristles to a tuft setting station,
and a setting tool means operable for moving said bristle
bundle directly from said tuft setting station to a brush
body.

4. In an automatic tuft-setting apparatus comprising a
plurality of tools for grasping bristles, binding said bris-
tles up to tufts, and setting the same into brush bodies:
individual fluid operable actuating means for said tools
operatively connected to said tools, motor means, a cam
shaft operatively connected to.said motor means and pro-
vided with a plurality of cam means corresponding to the
number of tools to be controlled, said cam means being
offset with regard to each other in conformity with the
sequence according to which said tools have to be actuat-
ed, valve means hydraulically connected to said fluid op-
erable actuating means and uader the control of said
cam means s0 as to be operable by the latter for controlling
the flow of fluid to and from said fluid operable actuat-
ing means, feeding means for feeding a work piece to said
apparatus, and switch means extending into the feeding
path of the work piece and operable thereby for control-
ling said motor means to cause the motor means to drive
the cam shaft one revolution each time said switch is
actuated.

5. In an automatic tuft-setting apparatus comprising a
plurality of tools for grasping bristles, binding said bris-
tles up to tufts, and setting the same into brush bodies:
individual fluid operable actuating means for said tools
operatively connected to said tools, and control means
operatively connected to said fluid operable actuating
means for automatically controlling the same, said con-
trol means including a plurality of fluid control valve
means respectively hydraulically associated with said fluid
operable actuating means, and means operated by move-
ment of each said tool, with the exception of the tool of
the last control means, to operate for controlling the
initiation of operation of the others of the tools.
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6. In an automatic tuft-seiting apparatus comprising a
plurality of tools for respectively feeding bristles to a
tuft-forming. statior, binding said bristles up to tufts,
and setting the same into brush bodies; individual fluid
operable actuating means operatively connected to said
tools for actuating the same, a storage container for stor-
ing bristles, a tuft-binding station, said tool for feeding
bristles comprising a feeding member operatively con-
nected to one of said fluid operable actuating means and
operable thereby for withdrawing bristles from said con-
tainer and feeding the same directly to said tuft-binding
station, and for supporting the bristles in said station, wire
feeding means for feeding a wire to said tuft-binding sta-
tion, means for actuating said wire feeding means, a wire
cutting and bending tool for cutting off a section of wire
fed by said wire feeding means, control means operable
for controlling the operation of said wire cutting and bend-
ing tool, a mandrel operable for cooperation with said
wire cutting and bending tool for forming a loop of wire
around the bristles to be bound to a tuft while the bris-
tles are supported by said feeding member, additional
fluid operable actuating means for controlling said man-
drel, and means for conveying the bristle bundle and
wire loop directly from said feeding member tc a brush
body while setting the bristles and wire loop therein.

7. In an automatic tuft-setting apparatus comprising a
plurality of tools for respectively feeding bristles to a
tuft-forming station, binding said bristles up to tufts, and
setting the same into brush bodies: a storage comtainer
for storing bristles, feeding means, a tuft binding sta-
tion, first fluid operable actuating means operatively con-
nected to said feeding means for causing the same to
withdraw bristles from said container and to feed the
same directly to said tuft-binding station and support the
bristles in said station, wire cutting and bending means,
second fluid operable actuating means for actuating said
wire cutting and bending means, wire feeding means for
feeding wire into the path of said wire cutting and bend-
ing means, means for actuating said wire feeding means,
mandrel means, third fluid operable actuating means op-
eratively connected to said mandrel means for control-
ling the movement thereof to said tuft-forming station to
permit said wire cutting and bending means to bend a
wire loop around the bristles at said tuft-forming station
while the bristles are supported therein by said feeding
means, tuft-setting means for engaging the wire loop
and bristles and the wire loop and bristles directly from
the said feed means to a brush body to set the bristles
into a brush body, fourth fluid operable actuating means
operatively connected to said tuft-setting means, control
means operable by said third fluid operable actuating
means in response to a movement of said mandrel means
from said tuft-forming station, and impulse valve means
operable by said control means for controlling said tuft-
setting means.
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8. In a machine for setting tufts in brush bodies: a
setting head movable into engagement with the brush
body, a setting needle reciprocable in a straight line
through the setting head for pushing a tuft therethrough
into the brush body, a bristle container, a bristle feed
member associated with the container operable for con-
veying bundles of bristles from the container directly to
the tuft forming station located between the setting head
and the setting needle and for holding the bundle of bris-
tles therein, means for feeding a wire into the space be-
tween the setting needle and the tuft in the tuft forming
station and for bending the wire, and means for advanc-
ing said setting needle toward the brush body, resilient
means between said needle and said setting head whereby
in one continuous movement the said needle advances
the wire to the tuft forming station and then advances
the tuft and wire to the setting head and then advances
the setting head and the tuft and wire into position where
the setting head engages the brush body, and then drives
the tuft and wire through the setting head into the brush
body.

9. In a machine for setting tufts in brush bodies: means
to support a brush body, a setting head movable axially
into engagement with said body, a setting needle co-axial
with said setting head, resilient means betwesn the set-
ting head and setting needle so that movement of the
needle toward the brush body will advance the setting
head into engagement with the brush body, a bristle con-
tainer, a feeding member movable in one continuous
movement to convey a predetermined quantity of bris-
tles from said container into the space between the setting
head and the setting needle and operable to support the
bristles therein, means for feeding a wire and for cutting
off the wire and forming it into a loop in the space be-
tween a tuft of bristles and the setting needle, and fluid
operable means connected with said setting needle and
operable after the tuft of bristles and the wire loop are
in the aforementioned positions to advance the setting
needle toward the brush whereby in one continuous and
uninterrupted movement the wire loop is brought into
engagement with the tuft of bristles and the wire loop and
thereafter the tuft of bristles and wire loop together with
the setting head are advanced toward the brush body un-
til the setting head engages the brush body and where-
tpon the setting needle and wire loop and tuft of bris-
tles are pushed through the setting head and the tuft of
bristles is set into the brush body.
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