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Application filed February 28, 1980. Serial No. 43%2,251.

This invention relates to the manufacture
of rotary brushes and is concerned more par-
ticularly with a machine by which the brush
units or sections of which such brushes are

", made up can be produced more rapidly and
efliciently than by the machines heretofore
used for the purpose.

Rotary brushes as now made commonly
~include a plurality of circular units or sec-
“ry tions l2id side by side and mounted on a hub

on which they are held by suitable clamping
means. Fach unit ordinarily includes a
base ring of wire or the like on which the
~ brush strands or filaments are looped with

‘15 their ends extending outwardly from the
base ring in radial directions. The strands
are anchored in position on the base rings by
appropriate means, such as lines of stitching

) which extend concentrically with the base
¢ ring and bind the strands together.

In the manufacture of these units, a ma-
chine is employed in which there ave a pair
of rotary heads which define a groove be-
tween them. These heads are mounted on a

“gs shaft and one of the heads is provided with
means by which an end of the base wire may
be secured thereto. With the base wire con-
nected to the head, the machine is placed in

~ operation and as the heads rotate, the base

80 wire is wound in the groove. Brush ma-
terial in the form of strands of thin wire, for
example, is fed into the space between the
bottom of the groove and the base wire as

_ the latter is being laid in the grooves. Ordi-

35 narily two strands of base wire are laid in
the groove to give the base ring the desired
strength and upon completion of the winding
operation, the base wire is cut and the ends of

~ the wire twisted together and bent flat.

49 Thereafter, the strands of brush material are
gripped between a pair of clamping plates
and one of the elements detached from the
machine to permit the removal of the unit
held between.the clamping plates.

45  In the prior machines, the heads have been
threaded or otherwise secured on the shaft
in such manner that the operation of remov-
ing one of the heads requires considerable
time and thus the output of a machine is

50 necessarily limited by the time consumed in

taking the head off the machine and replac-
ing it for the formation of a new section or
unit,

The present invention is accordingly di-
rected to the provision of an improved ma-
chine of this type so constructed that one of
the head elements can be quickly detached
from its mounting and as quickly replaced,
these operations not requiring the use of
tools. In the new machine, the heads are
rigidly secured in position during the wind-
ing operation, but can be quickly removed
and replaced whenever occasion requires.

Tor a better understanding of the inven-
tion, reference may be had to the accompany-
ng drawings, in which

Iig. 1 isa vertical section of the machine;

Fig. 2 is an end view of one head on the
machine;

Fig. 8 1s a side view of the heads;

Fig. 4 is a sectional view along 4—4 of Fig.
1with a part of the brush material removed;

Figs. 5 and 6 are diagrammatic views illus-
trating the operation of the machine; and

Figs. 7, 8, and 9 are side and sectional
views, respectively, illustrating the applica-
tion of the clamping plates.

As shown in Fig. 1, the machine is support-
ed on a frame 1 on which is journalled a hol-
low shaft 9 driven by a sprocket wheel 8. In-
side shaft 2 is mounted 'a shaft 4 provided
with a key-way 5. A key 6 secured to the
shaft 2 enters the groove 5, so that the shafts
rotate in unison but are capable of independ-
ent axial movement. On the hollow shaft 2
is mounted a head 7 provided with a flange
g and a cylindrical extension 9.

A second head 11 provided with a flange
13 is adapted to be mounted on the cylindri-
cal extension 9 of head 7. The head 11 has
a central opening to receive shaft 4, two
grooves 12 being provided for the passage of
a pin 10 projecting from opposite sides of the
shaft 4. The pin 10 cooperates with a stud
i4 on the head 11 to impart the rotary mo-
tion of shaft 4 to the head.

The bore of shaft 2 is enlarged at 15 in or-
der to receive a collar 16 fast on the shaft 4.
A spring 17 encircles the shaft 4 and bears
at cne end against the collar 16 and at the
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other end against a plate 16” secured to shaft
2. The spring tends to foree shaft 4 to the
right (Fig. 1).

A sleeve 19 fast on shaft 4 is provided with
a groove 20 in which is received the forked
end 21 of a lever- 22. This lever is pivotally
mounted on a bracket 227 and is controlled
by a hand lever 28 through the intermediary
of a red 24 passing through convenient aper-
tures in the frame 1 and provided with a col-
lar 25 against which lever 23 bears.

The flanges 8§ and 13 of the head elements
are serrated on their outer surfaces, as shown
by Fig. 3, and are provided with guides 26
and 27 equidistantly spaced. A hook 28 on
the head element 7 (see Fig. 8) serves as a
means for securing the end-of the base wire
to the head. A stud 29 is provided on the
outer surface of flange.§ for guiding wire
into the groove between the heads.

The mode of operation of the machine illus-
trated is as follows:

The parts being in the position shown in
Fig. 1, the end of base wire 30 is caught by
the hocked member 28, and guided by the
stud 29 between the flanges 8 and 13, the ini-
tial position of wire 30 being shown in Fig. 2.

As the heads rotate, the operator then feeds
the strands of brush material 31 under wire
30 so that the wire engages the mid-points of
the strands. The brush material 31 is forced
down between wire 30 and flanges 8 and 13,
and is thus bent with the ends extending out-
wardly as shown by Fie, 5. The guides 26
and 27 assist the operator in obtalning an

“even distribution of the brush material
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around the base ring.

After the first rotation of the head ele-
ments, when the brush material has been dis-
tributed avound their entire circumference,
a second turn of the wire 30 is laid, the rota-
tion of the head elements is then stopped, and
the wire is eut and its ends twisted together,
and bent flat against the wire ring.

The brush unit is now to be removed from
the machine, and for this purpose, the pair
of clamping plates 32 are placed on opposite
sides of the extending ends of the brush
strands, these plates being provided with
Jocking means by which they can be secured
tegether with the strands held firmly between
them. The head 11 is now removed. For
this purpose, the operator turns the head 11
oun the shatt to the extent necessary to bring
the pin 10 into alignment with the slot 12 in
the head 11. The operator then pushes the
lever 23 to the left (I'ig. 1), moving the shaft
4 against the force of the spring 17. The
movement of the shaft may be sufficient to
withdraw it from the head 11 or if not, the
head can be readily slipped oftf the shaft.
The_brush unit held between the clamping
plates is then removed, the head restored to
its original position and the sequence of op-
¢rations completed.

1,818,087

It will be observed that in this machine,
one of the heads iz rigidly secured in place,
while the other is removably mounted. This
removable head can be quickly withdrawn
without the use of tools whenever that is re-/
quired during the operation of the machine.’
When the head is in place, the width of the
groove is determined by the position of the
pin 10 on the shaft 4, when the shaft is in its
normal position, the head 11 being forced
against the pin by the base ring and brush
material forced into the greove during the
production of the brush.

What I claim:

1. In a machine for making rotary brushes,
the combination of a rotary support, a head
fast on the support, said head including a
circumferential flange and a cylindrical ex-
tension, a second head mounted on the sup-
port, said head fitting over said extension
and cooperating with the flange and extension
to define a groove, means for driving the sup-
port, and means. for producing a relative
movement of the second head and the support
to release said head therefrom.

9. In a machine for making rotary brushes,
the combination of a pair of heads mounted
for rotation on the same axis, means for sup-
porting and rotating said heads, and means
for moving a part of said supporting and ro-
tating means axially relative to one of said
heads, such movement freeing said head from
said means.

3. In a machine for making rotary brushes,
the combination of a pair of shafts disposed
one within the other, a rotary head fast on
one shaft, a second rotary head loosely mount-
ed on the other shaft, means for connecting
said second head to the shaft on which it is
mounted, means normally holding said heads
in contact and means for effecting a relative
movement of said second head and its shaft
against the action of said holding means to
free said head from said shaft.

4. In a machine for making rotary brushes,
the combination of a pair of shafts disposed
one within the other, a rotary head fast on
one shaft, a second rotary head loosely mount-
ed on the other shaft, means for connecting
said second head to its shaft, and means for
moving said second shaft axially with respect
to said second head.

5. In a machine for making rotary brushes,
the combination of a pair of shafts disposed
one within the other, means connecting the
shafts and preventing relative rotation but
permitting relative endiwise movement there-
of, a rotary head fast on one shaft, a second
rotary head on the other shaft, means for
connecting the second head to its shaft, and
means for moving said second shaft relative
to said second head to free said head from
said shaft.

6. In a machine for making rotary brushes,
a hollow shaft, a second shaft within said
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hollow shaft, means connecting said shafts

and preventing relative rotation but permit-

ting relative endwise movement thereof,

means tending to hold said inner shaft in a
Eﬁﬁxecl position, a head fast on said outer shaft,

a head mounted on said inner shaft, means

connecting said second head to said inner

shaft to prevent relative rotation of said

head and shaft while permitting relative end-

10 Wise movement thereof, and means for pro-

ducing a relative movement of said inner

shaft and the head mounted thereon to free
said head from the shaft.

7. In a machine for making rotary brushes,

15 the combination of an outer hollow shaft,

an inner shaft within said hollow shaft,

means for rotating said shafts in unison, a

head fast on said outer shaft, a second head

mounted on said inner shaft, means connect-

20 ing said second head to the inner shaft, and

means for effecting relative axial movement

of said second head and said inner shaft to
free said head from said shaft.

8. In a machine for making rotary brushes,

25 the combination of a pair of shafts disposed

one within the other and connected for rota-

tion in unison but capable of limited relative

axial movement, means for rotating said

shaft, a head fast on one of said shafts, a
30 second head mounted on the other shaft,

means connecting said second head and its

shaft for rotational movement in unison, and

means for effecting relative axial movement

of said second head and its shaft to free said
35 head from said shaft.

9. In a machine for making rotary brushes,
the combination of a hollow shaft, a second
shaft within said hollow shaft, a head fast
on said hollow shaft, a second head mounted
on said inner shaft, means connecting said
second head and its shaft for rotation in uni-
son, said means permitting relative endwise
movement of said shaft and head, means for
rotating said shafts with their heads in uni-
son, and means for moving said inner shaft
relative to its head to free said head there-
from.

10. In a machine for making rotary
brushes, the combination of a hollow shaft,
a second shaft within said hollow shaft, a
spring acting on said inner shaft and tend-
ing to hold it in one position, a head fast on
said outer shaft, a head mounted on said in-
ner shaft, means connecting said second head
to its shaft for rotational movement in uni-
son, and means for moving said inner shaft
relative to said head and against the action
of said spring to free said head from said
shaft.

11. A machine for making rotary brushes
comprising a supporting frame, a shaft axial-
ly movable with respect to said frame, means
for driving said shaft, a rotary head element
located in a fixed position with respect to the
. frame, means for driving said element, a co-
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operating rotary head element mounted on
said. shaft, means for driving said cooperat-
ing head element by the shaft, and means for
separating said cooperating head element
from the shaft. 2

12. A machine for making rotary brushes
comprising a supporting frame, a shaft axial-

Ly movable with respect to said frame, means
for driving said shaft, a rotary head elemient
located in a fixed position with respect to the “¥5
frame, means for driving said element, a co-
operating rotary head element mounted on
the shaft and axially movable with it, means
for driving said cooperative head element by
the shaft, and means for separating said co- %80
operating head element from the shaft.

18. A machine for making rotary brushes
comprising a supporting frame, a hollow
shaft journaled on said frame, means for
driving said hollow shaft, a rotary head ele- 85
ment secured to said hollow shaft, an inner
shaft axially movable within said hollow
shaft, means for driving said inner shaft by
the hollow shaft, a cooperating head element
mounted on said inner shaft and axially mov- 90
able with it, means for driving said cooperat-
ing head element by the inner shaft, and
means for moving said cooperating head ele-
ment and its shaft velatively to effect separa-
tion thereof. 95

14. A machine for making rotary brushes
comprising a supporting frame, a hollow
shaft journaled on said frame, means for
driving said hollow shaft, a rotary head ele-
ment fast on said hollow shaft, an inner shaft 100
axially movable within said hollow shaft,
means for driving said inner shaft by the
hollow shatt, a projecting arm on said inner
shaft, a second head element mounted on the
inner shaft, and a stud on said second head 108
element adapted to cooperate with the pro-
jecting arm of the inner shaft.

15. A machine for making rotary brushes,
comprising a supporting frame, a hollow
shatft journaled on said frame, means for 110
driving said hollow shaft, a rotary head ele-.
ment secured to said hollow shaft, an inner
shaft within said hollow shaft, a key connec-
tion between the hollow shaft and the inner
shaft, means for controlling the axial mo- 118
tion of the inner shaft, a projecting arm on
the inner shaft, a second head element mount-
ed on the inner shaft, and a stud on said
head element adapted to cooperate with the
projecting arm of the inner shaft. '

16. A machine for making rotary brushes,
comprising a supporting irame, a hollow
shaft journaled on said frame, means for
driving said hollow shaft, a rotary head ele-
ment secured to said hollow shaft, and pro- 125
vided with a flange and a cylindrical exten-
sion, an inner shaft within said hollow shaft,

a key connection between the hollow shaft
and the inner shaft, means for controlling
the axial motion of the inner shaft, a pro- 130

Fs

120



o)

e '\])% al n £00
X -llJll. ey lJL“l LS AR VAN 4 lJUL “\ILLLB' VWV ORI 'W'BA— MY g

40

45

oy
[

[
i

4 1,818,087

jecting arm on the inner shaft, a second head
element mounted on the inner shaft and pro-
vided with a flange adapted to engage the
cylindrical extension of the first head ele-
ment, and a stud on said head element adapt-
ed to cooperate with the projecting arm of
the inner shaft.

17. In a machine for making rotary
brushes, the combination of a shaft, a head
rigidly secured thereto, a second head loosely

mounted on the shaft, said heads having pe-

ral narte.cooneratine to define a oroove.

and means for effecting relative movement
of said shaft and second head to remove said
head from said shaft.

18. In a machine for making rotary
brushes, the combination of a shaft, a head
rigidly secured thereto, a second head loosely
mounted on the shaft, said heads having
parts cooperating to define a circumferen-
tial groove, means tending to cause said heads
to approach each other, and means for effect-
ing separation of said heads against the ac-
tion of said means.

19. In a machine for making rotary
brushes, the combination of a shaft, a head
rigidly secured thereto, a second head loosely
mounted on the shaft, said heads having
parts cooperating to define a circumferential

_groove, means tending to force said heads to-

ward each other, and means for effecting rel-
ative movement of said shaft and second
head to remove said head from the shaft.
In testimony wheveof I afix my signature.
LAURITS HENRIK NIELSEN.



