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UNITED STATES 

1,875,551 

PATENT OFFICE 
CHARLEs BARNETT AND WILLIAM BARNETT, OF HATFIELD, HERTS, ENGLAND . 

BRUSH-MAKING MACHINERY 

This invention relates to brush making ma 
chinery and has for its object to provide an 
improved automatic machine for selecting a 
“knot” or “tuft (hereinafter called “knot') 
of bristles, and subjecting it in steps to the 
various operations required to form a com 
pieted knot which can afterwards be insert 
ed into a stock to form a brush or broom. 
The material from which the knots are to 

to be made will be referred to in this specifica 
tion as “bristles', but it is to be understood 
that this term is to include bass and any other 
material suitable for use in the manufacture 
of brooms and brushes. 

5 - A further object of the invention is to pro 
vide a machine in which an endless band 
preferably of metal is provided near one edge 
with a number of equally spaced openings to 
act as collectors for the bristles and to con 
vey the knot of bristies thus selected to the 
stations in which the various operations are 
performed. 
These knot openings extend to the edge 

of the band, the opening at the edge being 
approximately half the diameter of the whole 
but Stich as to enable the bristles to be gath 
ered into the openings. 
A further object is to provide an im 

proved knot selector mechanism in which a 
bristle box is provided with gravity or other 
means for pressing the bristles up against 
the edge of the band and is given a recipro 
cating movement, preferably by means of an 
eccentric, to keep the bristles in a constant 
state of agitation. - V- 
With these and other objects in view the 

invention consists in the improved construc 
tions, combinations and arrangements con 
prised within the machine described in de 
tail later and set out in the claims which 
follow. 
The improved machine is particularly ap 

plicable for the manufacture of knots form 
ing the subject matter of application No. 
445.695 of even date herewith; in this im 
proved form of knot the individual bristles 
leave the sleeve, cup or other binding in a 
direction inclined to planes passing througl: 
the axis of the knot and intersecting the 
bristles at points at which they leave the 
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Application filed April 19, 1930, serial No. 445,694, and in Great Britain April 26, 1929. 
sleeve, and the machine is provided with 
means by which the bristle is subjected to a 
twisting action during the crimping of cor 
rugated metal sleeves around the bristles. . Referring to the accompanying drawings 
which illustrate the invention in a diagram 
matic manner, - -- 

Fig. 1 represents a front elevation of the 
machine with the centre portion thereof cut 
away to save space, 

Fig. 2 represents a plan view of the ma 
chine with the two endportions cut away, 

Fig. 3 represents an end elevation of the 
machine taken on the left hand side of Fig. 1. 

Fig. 4 is a detail view to larger scale illus 
trating the crimping dies for giving the 
initial compresson to the sleeves. 

Fig. 5 is a detail view to enlarged scale 
illustrating a set of dies for giving a com 
pression operation, after the crimping action. 
Fig. 6 is a detail view to enlarged scale illus 

trating especially the bristle feedbox mech 
anism. . . . 

Referring first to Figs. 1 to 3, the endless 
band A is provided at equally spaced inter 
vals with openings a of diameter conform 
ing to the diameter of the knot, these open 
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ings extending to the edge of the band. The 
band passes over pulleys K, K! at each end 
of the machine, the pulley K being driven 
by means of crown pins M which are en 
gaged by means of a cam N of cylindrical 
form and provided with a cam track so as to 
give intermittent motion to the wheel K. 
This cam N is mounted on a shaft R driven 
from the main driving pulley O of the ma 
chine and cross shaft O' through a longi 
tudinal main shaft P, supplementary shaft 
O and vertical shaft Q. The pulley K is 
provided with tensioning means by means 
of which the tightness of the endless band A 
can be adjusted, this tensioning means pref 
erably taking the form of a tensioning screw 
L which operates a saddle S upon which the 
pulley K is mounted and which is remov 
able at the opening at the end of the machine 
framing I. 
The bristles are housed with axes vertical 

in a feedbox B later to be described in detail 
and pass from this feedbox into the band A 
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which carries them past the various operat 
ing stations. 
These stations comprise the following in 

the machine illustrated; an end trimmer C; 
a sleeve threading mechanism D; a bath E 
for providing pitch or other adhesive to the 
under side of the bristles when desired; a 
crimping die F in which the bristles are giv 
en a twisting motion relatively to the cup 
prior to the crimping action and first and 
second compressing dies G and H at which 
the cups are given a final pressing action. 
The threading mechanism comprises a tur 

ret plate D into which sleeevs are fed and 
a plunger is raised intermittently to thread 
a sleeve on each knot of bristles as the open 

- ings a come underthe plunger. As the plung 
20 er rises a pair of jaws (not shown) encircle the bristles above the plunger and so holds 

the ends of the bristles compact to enable the 
sleeve (preferably of conical form) easily to 
pess on to the knot of bristles. The com 
pleted knots are ejected from the band Aby 
an ejector Y, Fig. 1. 
In order to maintain the bristles in the 

endless band after they have passed out of a 
guard plate forming part of the feed box 
mechanism a number of fingers i are carried 
upon and endless conveyor J mounted be 
tween horizontal pinions (, k' provided at 
each end of the machine. These fingers i 
project outwardly from triangular links i 
and are spring pressed outwards and con 
trolled in their movements at each end by 
means of guide plates l. l. 
The various dies and other operative mech 

anisms are operated by a suitable cam and 
lever mechanism from the main shaft P. 
The trimming cutter C takes the form of a 
reciprocating blade b which acts on the un 
der side of the projecting bundle of bristles 
and trims the bundle so that the bottoms of 
all the bristles are at the same depth. 

Referring now to Fig. 4, the crimping 
mechanism comprises ten arms f which 
point radially towards each other and are 
normally spaced sufficiently far apart to pass 
upwards outside the bristles projecting be 
low the sleeve. The arms f are mounted on 
pivots f in plates f carried by a vertical 
shaft W. These plates are splined in a cy 
lindrical sleeve f projecting downwards 
from the top plate F8 of the die. This plate 
is mounted with ball bearings g which allow 
it to partake of a rotary movement relative 
to a lower plate F. The openings in the 
plate F through which the arms f pass are 
tapered and the arms fare correspondingly 
tapered as shown so that relative axial move 
ment between the plate F8 and the shaft W 
will cause the dies to move radially inwards. 
The lower plate F is supported by rods F. 
engaging cams T on the main shaft P and 
the shaft W engages cams U, the lower part 
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of the shaft W being capable of rotary move 
ment in relation to the portion which en 
gages these cams. The shaft W carries a pin 
ion V which is in mesh with a long pinion 
(not shown) to which periodical angular 
movement is given by cam mechanism and 
the various cams are so timed that the die 
as a whole moves upwards to bring the arms 
flevel with the corrugated sleeve which was 
threaded on to the nut at the station D. The 
plate f then moves relatively to the shaft W 
So as to calise the arms flightly to grip the 
sleeve and the shaft W is then given a part 

- rotation which causes the sleeve to twist and which is rotated intermittently by a pawl D; as the bristles are held in the opening a in 
the conveyor at a point near to the top there 
of, a twisting action is given to the knot 
which causes the bristles to be arranged ap 
propriately in relation to the sleeve. The 
arms fare then moved further in to give the 
full crimping action, whereupon the bristles 
are fixed in the sleeve with the requisite in 
clination which gives a fan-like effect to the 
top when the knot is released. 
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The compressing dies each comprise two -90 
pairs of opposed dies which alternately move 
radially against the sleeve encircling the 
bristles. One pair of dies g1, h1, has semi-cir 
cular ends and the other pair g’, it has flat 
ends, the flat ends coming first into action of 
the pair. 

Referring now to Fig. 5, the dies g, g are 
carried in radial slides gengaged by pivoted 
arms g mounted in pivots g in a frame 99. 
Rollers g mounted in a cage g are caused by 
a cam m, to move vertically relatively to the 
frame g and the arms g are so shaped as to 
cause the dies to move radially in the requisite 
sequence. 
The feed box mechanism which forms an 

important feature of the invention is shown 
in Figs. 1, 2, 3 and 6. The feedbox B is sup 
ported by flexible arms X secured in base 
members a and the feedbox has connected to 
it on one side a link d which is pivoted to a 
crank pine mounted adjustably in a slot i in 
a plate o carried at the top of a shaft, n. (Fig. 
3) driven from a pulley p. The box B is 
therefore given a reciprocating movement 
parallel to the direction of movement of the 
band A, the amount of the reciprocation de 
pending upon the adjustment of the pine 
in the slot i. To assist in guiding the box in 
this movement it carries underneath it a 
projecting flange q which passes between 
rollers r mounted in pedestals on the frame 
work of the machine. 
The bristles are placed with axes vertical 

in the box B and are pressed forwards by 
means of a depending back plate 3 carried by 
a top slide s which is guided by rollers s? 
and is connected by a link t which is pivoted 
to an arm u (Figs. 1 and 3) which is con 
stantly pressed forwards by suitable spring 
or gravity means not shown. The link t is 
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connected to the top plates and to the arm u 
by a universal joint which enables the recip 
Jocating movement of the box B to take place. 
At the front of the box there is provided : 

an adjustable guide plate (Fig. 6), which 
nearly masks the openings a in the band A at 
the entry side and gradually opens greater. 
depths of the openings a, as it passes towards 
the exit end of the box. At this exit end a 
guide plate 0 is provided which directs the 
bristles which have moved into the openings 
a towards the rear thereof and holds them 
into position until they come under the in 
fluence of the fingers i. The combined action 
of the forward pressure of the back plates 
and the reciprocating movement of the box B 
causes the bristles gradually to work their 
way into the notches until by the time the 
notches have passed out of the box they have 
collected the requisite number of bristles to 
form the knot. 
When the completed knots have passed out 

of the influence of the fingers i at the left 
hand side of the machine as illustrated in 
Figs. 1 and 2 of the drawings they are 
ejected from the band A by a cam-operated 
ejector Y and pass then into a suitable re 
ceptacle ormay pass direct by automatic con 
veyor mechanism to apparatus for fixing 
them in brush or broom stocks, 

it is to be understood that the invention is 
not restricted to the exact details shown and 
described but embraces such modifications as 
come within the ambit of the 
claims. 
We claim:- 
1. A machine for making knots for brooms 

and brushes having in combination a series 
of operating stations and a flexible band con 
veyor having equally spaced notches in its 
Side. means for inserting knots of bristles in 
said notches, and a plurality of spaced mem 
bers moving parallel to said band holding 
the knots in said spaced notches. 

2. A machine for making knots for brooms 
and brushes having in combination a con 
veyor, means for feeding knots of bristles 
into said conveyor, means for trimming the 
ends of said bristles, means for threading a 
sleeve on said bristles, means for coimpressing 
said sleeve around said bristles in a pluralit 
of stages and means for ejecting said knots 
from the conveyor. 

3. A machine for making knots for brooms 
and brushes having in combination means 
for clamping a sleeve around a knot of bris 
ties and means for twisting said knot rela 
tively to said sleeve prior to the closure of 
the clamping means. 

4. A machine for making knots for brooms 
and brushes having in combination means 
for clamping a sleeve around a knot of bris 
tles and means for giving said clamping 
means an axial and a rotary movement in 
relation to the axis of said knot. 

curved faces. . . . 
6. A machine for making knots for brooms. 

5 

accompanying 

5. A machine for making knots for brooms. 
and brushes having in combination means, 
for clamping a sleeve around a knot of bris 
tles and sets of opposed dies moved radial 
ly alternately to compress said sleeve around 
the knot, the first set to come into operation 
having flat faces and the second set having 

and brushes having in combination a bris 
* tle feed box, a member having notches in 
the front thereof to receive knots of bristles, 
means for moving said member step by step 
across the feed box, means for pressing the 
bristles against said notched member and 80 
means for giving reciprocations to said feed 
box allong the front of said notched mem- - 
ber. 

7. A machine for making knots for brooms 
and brushes having in combination a bris 
tle feedbox, a memberhaving notches in the 
front thereof to receive knots of bristles, 
means for moving Said member step by step 
across the feed box, means for pressing the 
bristles against said notched member, means 
for giving reciprocations to said feed box 
along the front of said notched member and 
means for adjusting the amplitude of said 
reciprocations. 

8. A machine for making knots for brooms 
and brushes having in combination a bris 
tle feed box, a member having notches in 
the front thereof to receive knots of bristles, 
means for moving said member step by step 
across the feed box, means for pressing the 
bristles against Said notched member, means 
for giving reciprocations to said feed box 
along the front of said notched member and 
flexible supports for feedbox permitting said 
reciprocations. - 

9. A machine for making knots for brooms 
and brushes having in combination a bristle 
feed box, a member having notches in the 
front thereof to receive knots of bristles, 
means for moving said member step by step 
across the feed box, means for pressing the 
bristles against said notched member, means 
for giving reciprocations to said feed box 
along the front of said notched member and 
an adjustable guide plate substantially mask 
ing the notches in said notched member at 
the entry side thereof and gradually open 
ing greater depths of said notches as the 
member passes towards the exit side of the 
feedbox. . 

10. A machine for making knots for 
grooms and brushes having in combination 
a notched conveyor, means for feeding bun 
diles of bristles into said notches, means for 
moving said conveyor Step by Step to a se 
ries of operating stations and a series of 
fingers projecting from a second conveyor 
running parallel to the said notched con 
veyor and closing the open ends of said 
notches. 
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11. A machine for making knots for 
blooms and brushes having in combination 
a feed box for containing bristles, a series 
of operating stations, an endless flexible con 

r veyor provided with notches for holding . 
bundles of bristles, said conveyor passing in 

i. front of said feed box and conveying bun 
diles of bristles from said feed box to said 
Operating stations until the knots are com 

tr; pleted. . . . . 
º " In testimony whereof we affix our signa 

tures. 
- CHARLES BARNETT. 

WILLIAM BARNETT. 
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