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Patented Feb. 20, 1951 2,542,687 
UNITED STATES PATENT OFFICE 

2,542,68 
BRUSHMAKING MACH NE 

Alfred L. Le Febvre, Windsor, and Milton H. 
Strong, Manchester, Conn., assignors to The 
Fuller Brush Company, Hartford, Conn., a cor 
poration of Connecticut 

Application December 23, 1947, Serial No. 793,402 
(C. 300-2) i3 Claims. 

A mechanism embodying the present invention 
is particularly adapted for use as a part of a 
brush making machine of the type disclosed in 
the application of Aifred L. Le Febvre for Brush 
Making Machine, Serial No. 666,735, filed May 
2, 1946. Reference is made to the Said applica 
tion for various features of the machine not 
herein fully shown and described. 
A machine of the type referred to includes a 

fiber magazine carrying a mass of transversely 
arranged fibers, and includes a twisting mech 
anism Spaced from the magazine, being prefer 
ably forwardly spaced. ASSociated with the fiber 
magazine and with the twisting mechanism is 
a movable carrier which is reciprocated between 
a nagazine Station adjacent the magazine and a 
twisting station adjacent the twisting mechanism. 
As the carrier is moved to the magazine station 
a longitudinal wire is placed thereon, and at the 
magazine station a layer of tranSVerse fibers is 
transferred from the magazine and placed on 
the carrier above the Said wire. As the carrier 
is moved to the twisting station a second Wire 
is placed thereon above the layer of fibers, and 
in the twisting station the two wires are engaged 
by gripping devices, one of which is rotatable. 
The rotation of the rotatable gripping device 
twists the wires So as to grip the layer of fibers 
between them and a brush of the twisted Wire 
type is formed. 

. The general object of the present invention is 
to provide a machine of the type referred to 
wherein two or more longitudinally separated 
layers of fibers are placed on the carrier in 
Stead of one continuous layer, so that when twist 
ing takes place a brush is formed having two 
or more longitudinally separated groups of fibers 
held between the same two twisted wires. The 
wires of such a brush may be subsequently cut 
between the groups of fibers so as to form two 
Or more Shorter brushes. 
A more Specific object of the invention is to 

provide various structural features and arrange 
ments of parts for attaining the above stated 
general object. 

Further objects of the invention will be ap 
parent from the drawings and from the follow 
ing Specification and claims. 
The drawings show in detail a preferred em 

bodiment of the invention, but it will be under 
Stood that various changes may be made from 
the construction shown, and that the drawings 
are not to be construed as defining or limiting 
the Scope of the invention, the claims forming 
a part of this specification being relied upon for 
that purpose. 
Of the drawings: 
Fig. 1 is a side view of a brush of the type 

Which a machine embodying the invention is 
adapted to make, 
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2 
Fig. 2 is a perspective view of the carrier consti 

tuting a part of a machine embodying the inven 
tion. 

Fig. 3 is a front view showing the fiber maga 
Zine of the machine and showing the carrier as 
illustrated in Fig. 2 aSSociated with the maga 
zine, the Said carrier appearing in vertical sec 
tion. 

Fig. 4 is a fragmentary vertical sectional view 
taken along the line 4-4 of Fig. 3. 

Fig. 5 is a plan view of the twisting mech 
anism of the machine, the carrier as illustrated 
in Fig. 2 being shown in aSSociation with the 
twisting mechanism. 

Fig. 6 is a front view of the parts shown in 
Fig. 5. 

Fig. 7 is an enlarged fragmentary vertical 
transverse Sectional view taken along the line 
- of Fig. 6. 
Fig. 8 is an enlarged fragmentary vertical 

transverse Sectional view taken along the line 
8-8 of Fig. 6. 

Fig. 9 is a fragmentary longitudinal sectional 
View taken along the line 9-9 of Fig. 8. 

Fig. 10 is an enlarged vertical sectional view 
Similar to a portion of Fig. 8. 

Fig. 11 is a fragmentary plan and sectional 
view taken along the line - of Fig. 10. 

Referring to the drawings, Fig.1 shows a brush 
B having several spaced groups of fibers F. 
gripped by two twisted wires W. Five groups of 
fibers are shown but the number may be varied. 
It Will be understood that, after the brush B 
has been made, the wires W may be cut between 
the groups of fibers to form five separate rela 
tively short brushes. w 

Fig. 2 shows a carrier 6 which is reciprocated 
between a magazine station wherein it is as 
Sociated with a fiber magazine as shown in Fig. 
3, and a twisting station wherein it is associated 
With a twisting mechanism as shown in Figs. 5 
and 6. The twisting mechanism has an opera 
tive position at the said twisting station which 
Operative position is spaced from the magazine 
in a direction perpendicular to the longitudinal 
lines of the magazine. Preferably, the magazine 
station is at the rear and the twisting station 
is at the front, the spacing being in a transverse 
direction. As explained in detail in the said co 
pending application, the carrier () is supported 
On a transversely reciprocable slide 2. In ad 
dition to being reciprocated horizontally with 
the slide 2, the carrier may also be reciprocated 
Vertically to properly cooperate with the fiber 
magazine and with the twisting mechanism. 
When the carrier is at the rear it is in a rela- . 
tively elevated position and when it is at the 
front it is in a lower position. 
The carrier 0 has parallel longitudinal walls 
4 and 6 and has a bottom wall f8 provided with 



3. 
a central bottom opening. One Wall of the Car 
rier is secured to a slide 2G which is vertically 
movable with respect to a bracket 22 on the main 
side 2, as shown in Fig. 8. The Slide 2 extends 
through an opening in the main slide 2 and is 
provided near tie botton with arciler 2 entered 
in a can groove 26 formed in a stationary bracket 
28. The roller 25, and the cam groove 25 serve to 
Vertically reciprocate the side 2 and the Cafiriel 
is as the main side 3 is reciprocated horizOn 
tally. At its forward end the cam groove 23 has a 
downward extension Si which is below the rollier 
24 when the parts are in their normal forward 
positions as shown. A Spring 32 normally pre 
vents downward in ovement of the slide 2 from 
the position shown, itt permits Such novement 
when necessary as hereinafter explained. 
The side 2 has a vertical hole 34 which regis 

ters with the opening in the bottom wall 38 of the 
carrier. A hose 3 coranuilicates with the hole 3 
at the bottom thereof and is connected with a 
Suitable exhaust means So as to Iaintain a par 
tial vacuun within the carrier . 
The cariie S preferably includes a separate 

cradle 33 which is positioned between and which 
fits tile parale carrier walls is and 6. The cra 
die preferably has openings therethrough from top 
to bottom, the said openings being between longi 
tudinal front and rear walls 58 and 2. The Sad 
front and rear Walls of the Cradle are connected 
by transverse ribs ag, if constituting end Walls 
and by transverse intermediate ribs 6, 58, all of 
which ribs are preferaioly but not necessarily uni 
formly Spaced. The Said end Walls and trans 
verse intermediate ribs project Substantially 
acve the evei of the top Surfaces of the front 
and rear cradle Walls li and 42. The top faces 
of the Said front, and rear Walls constitute fiber 
Supporting Surfaces at one level, these Surfaces 
being separated by the Said transverse ribs. The 
top faces of the transverse ribs constitute fiber 
Supporting Surfaces at a higher level. The pur 
pose of tinese fier Supporting Surfaces at differ 
ent levels Will be seeinafter (more fully explained. 
The transverse interrinediate ribs 46, A3 and the 

end walls i, is are provided with similar open 
top notches 3, S3. The botton Cf each notch has 
beveled surfaces as shown to cause a, bottom wire 
W to be centially positioned as shown in Fig. 2. 
At the opposite sides of each croSS rib is are sini 
lar vertical grooves E, 5E which extend down 
ward to near the bottom of the rib. Transverse 
insertS 52, S3 are preferably Secured to the oppo 
site sides of the respective ribs So as to close the 
outer sides of the corresponding grooves S, 53. 
Thus the grooves and the inserts cooperate to 
provide Verticai channels at the opposite sides of 
the libS. 

Preferably, the cradle 33 is vertically adjust 
abie with respect to the rain body of the carrier, 
Such adjustment hailing effected by screws 54 and 
58. The cradle can be canped in adjusted posi 
tion by screws 58, S5 and $2. 
During each cycle the carrier is noved rear 

Ward and also upward to the Inagazine station, 
and a lower Wire W is deposited thereon in the 
notches AS, 48 before it reaches the said station. 
Preferably, the wire is deposited automatically 
during rearward movement by means of a suit 
able wire feeding lechanism, as disclosed in the 
said copending application. At the end of the 
rearward and upward. In Cvement, the carrier is at 
the magazine Station and is is: Inediately below a 
fiber magazine S4 as shown in Figs. 3 and 4. The 
magazine 3é is essentially a rectangular containe 
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open at the top and at the bottom, and trans 
versely arranged fibers F are placed therein by 
the operator from time to time so that a sufficient 
Supply is always maintained. One Wall of the 
magazine, as for instance the left Wall, may be 
movable to adjust the length of the magazine to 
correspond with the length of the particular car 
rier 3 being used. The end walls is of the car 
rier cradle substantially register with the end 
walls of the magazine. Movable across the bot 
tom of the magazine are two similarly formed, 
but oppositely positioned, slicing knives of bars 
66 and 68. The bottom faces of these bars termi 
nate in points at their adjacent ends and the Said 
bars have inclined faces extending upward from 
their said pointed ends. The bars are connected 
together for reciprocable movement in unison, 
and they move in one direction during Che cycle 
and in the opposite direction during the next foll 
lowing cycle. They are shown as moving from 
left to right. 
With the carrier at the magazine Station as 

shown in Figs. 3 and 4, the cradle is so positioned 
that the top surfaces of the transverse ribs 46, 36 
and of the end walls 44, 44 are above the path of 
movement of the bottons of the slicing bars, the 
lower parts of the said bars traveling Within the 
Several notches 33, 8, it will be seen that the 
slicing bars support the fibers which are vertically 
above them, and that the fibers between the ends 
of the two bars are free to move downwardly onto 
the carrier, Soine of the fibers being Supported by 
the top surfaces of the front and rear walls 40 
and 42 of the cradle, and some of them being Sup 
ported by the top surfaces of one or more of the 
transverse ribs 36, 46. As the bar 68 is withdrawn 
it permits the mass of fibers to move downward so 
that, a part, thereof engages and is Supported by 
the cradle as aforesaid, and as the bar 66 ad 
vances it slices off layers of fibers, which layers 
remain on the cradle. Inasmuch as the top Sui 
faces of the transverse ribs &6, 46 are above the 
level of the bottom faces of the slicing bars, the 
fibers Supported by the Said transverse ribs are 
not sliced from the mass and they remain in the 
magazine. Thus the advancing bar 66 Serves 
merely to Siice off layers of fibers in the spaces be 
tween the transverse ribs 46, 46 and the end walls 
is, A4. The net result, is that the cradle of the 
carrier, instead of receiving a continuous layer of 
fibers, receives a plurality of longitudinally spaced 
layers cffibers as determined by the Spacing be 
tween the transverse ribs and the end walls. 
The thickness of the layers of fibers can be 

changed by adjusting the cradle 38 with respect 
to the main body of the carrier in the manner al 
ready described. To obtain thicker layers the 
cradle is adjusted downward and to obtain thin 
ner layers the cradle is adjusted upward. 
Immediately following the movement of one of 

the silicing bars across the botton of the maga 
zine to slice off layers of fibers, the carrier is 
moved downward and forward to a twisting sta 
tion in register with the twisting mechanism here 
inafter referred to. It has already been stated 
that a partial Vacuum is maintained Within the 
carrier and this serves to hold the fibei's in place 
during forward and downward movement of the 
carrier. Before twisting takes place an upper 
Wire W is deposited on the carrier immediately 
above the fibers and the lower wire, the layers of 
fibers being positioned between the two wires and 
being longitudinally spaced apart as aforesaid by 
the ribs 36, 46. Preferably, the upper wire is de 
posited automatically during for Ward movement 
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by means of the aforesaid wire 
nism. 
The wire twisting mechanism is shown in Figs. 

5 and 6 and is more fully shown in the said co 
pending application. As shown, the twisting 
mechanism is carried by the slide 2 so that it 
moves rearward and forward with the carrier 0. 
It comprises a nonrotatable wise generally indi 
cated at 70, and a rotatable chuck generally indi 
cated at 2. The wise and the chuck include rela 
tively movable jaws which are engageable with 
the ends of the wires W, twisting being effected 
when the wires are gripped by the jaWs and when 
the chuck is rotated. The wise 0 is movable to 
ward the right during twisting to accommodate 
the shortening of the effective length of the Wires. 
The vise 70 has a vertical slot T4 for the down 
ward entry of the wires into the vise during rear 
ward and forward movement of the vise with the 
carrier. The chuck has a similar slot 76 which is 
in vertical position during rearward and forward 
movement and which serves for entry of the Wires. 
The means for controlling the wire gripping 

jaws and the rotation of the chuck is not a part 
of the present invention. Ordinarily, the jaws 
are engaged manually by suitable mechanism, 
and the rotation of the chuck is started manually 
by suitable mechanism. The rotation of the 
chuck is automatically stopped after a predeter 
mined amount of twisting. 
Substantially simultaneously with the Start 

ing of chuck rotation to effect twisting, the car 
rier 0 is lowered from the position shown in Figs. 
6, 8 and 10. Such lowering is effected manually 
by suitable mechanism which moves the slide 2 
downward, the roller 24 entering the cam groove 
extension 39. The downward movement of the 
carrier is necessary in order that it may not inter 
fere with the rotative movement of the fibers dur 
ing twisting. After the carrier has been moved 
downward, the fibers F are supported solely by 
the upper and lower wires W. 
When the fibers are supported Solely by the wires 

and before the wires have been twisted to grip 
the fibers, the said fibers are only loosely held and 
Some of the fibers at the ends of the spaced layers 
might shift endwise or angularly with the result 
that the ends of the layers would not be sharply 
defined. In order to avoid any possible shifting 
of the fibers prior to the gripping thereof by the 
twisting of the Wires, the mechanism to be inow 
described is preferably provided. 
A longitudinal bar 8 is provided at the front 

of the carrier, this bar carrying transverse fin 
gers 80, 85 which register with the transverse ribs 
46, 46 of the carrier cradle and transverse fingers 
82, 82 which register with the end walls A4, 44 of 
the carrier cradle. Each of the fingers 86 is pro 
vided with two depending fiber retaining ele 
mentS 84, 84 which are positioned to enter the 
before described vertical grooves or channels at 
the opposite sides of the corresponding rib 46. 
Each of the fingers 82 is provided with a depend 
ing fiber retaining portion or element 86 which 
is positioned to enter the notch 48 in the corre 
Sponding end Wall 44. The fiber retaining ele 
ments 84, 84, are bifurcated to straddle the wires 
W as shown most clearly in Fig. 2, and the re 
taining elements 86, 86 are notched to receive the 
Wires. Immediately before the carrier is lowered, 
as before described, the bar 78 and the fingers 80, 
80 and 82, 82 are lowered to move the fiber re 
taining elements 84, 84 into their respective ver 
tical grooves or channels and to move the fiber 
retaining elements 86, 86 into the corresponding 
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6 
notches 48, 48. The several fiber retaining ele 
ments are thus positioned at the ends of the 
Spaced layers of fibers. With the retaining ele 
ments in place as described, the carrier is low 
ered to permit rotative movement of the fibers 
during twisting, but the fiber retaining elements 
remain momentarily in position to prevent any 
shifting of the end fibers of the several layers. 
Immediately after the starting of twisting the bar 
78 and the parts carried thereby are lifted. 
The bar 8 is supported on an upright strut 88 

Secured to the front of the machine, and it is 
pivotally movable about a longitudinal horizontal 
axis at 90. Preferably there is a frame 92 which 
is directly pivoted to the strut 88, the bar 8 being 
Supported on the said frame. Downward move 
ment of the frame 92 and of the bar 78 and of 
the parts carried by the latter may be limited by 
a stud 94 projecting downward from the frame 
92 and engageable with the top of the bracket 22 
aS ShoWn in Fig. 10. iThe stud 9A is movable With 
respect to the frame and is normally held in its 
lowermost position by a spring 96. 
A latch 98 is pivoted on a stud G projecting 

rearward from the strut 88, and this latch has a 
notch therein as shown in Fig. 9 for engaging a 
portion of the frame 92. When the notch in the 
latch is engaged with the frame 92, the said frame 
and the bar 8 and the parts carried by the latter 
are held in their upper positions as shown in 
Fig. 7. Connected with the latch 98 is a rod 2 
which extends longitudinally and is manually 
engageable. A Spring 4 extends between the 
rod 02 and the frame 92, this spring serving to 
bias the frame downward and to bias the latch 
98 toward its operative position. 
A lever 06 is carried by a bar f08 projecting 

rear Ward from the strut 88, the said lever being 
movable about a longitudinal horizontal axis at 
it. A link 2 is pivotally connected at its upper 
end with the frame 92 and is pivotally connected 
at its lower end with the front end of the lever 
06. The rear end of the lever G6 carries a screw 
4 which is positioned to be engaged by the bot 

tom of the carrier when the said carrier is 
moved downward. 
In operation the frame 92 and associated parts 

are normally held in their upper position by the 
latch 98. When the carrier with the wires and 
fibers thereon has been moved to its forward posi 
tion or station, as shown in Figs. 5, 6 and 7, and 
When the wires have been engaged by the jaws 
of the Wise and of the chuck, the operator presses 
the rod 02 downward to disengage the latch 98 
from the frame 92. When so disengaged the 
frame moves downward by gravity and by the 
action of the Spring G4, the fiber retaining ele 
ments on the fingers 80, 80 and 82, 82 moving to 
their operative positions as already described. 
Downward movement of the said fiber retaining 
elements is limited by the engagement, thereof 
With the carrier or with the upper wire W, and 
is Ordinarily not limited by engagement of the 
stud 94 with the bracket 22. 
Then the operator Substantially simultaneously 

starts the rotation of the chuck 72 and moves the 
carrier 0 downward. As the carrier moves down 
Ward it is separated from the fibers and from the 
fiber retaining elements 84, 84 and 86, 86, the said 
elements remaining momentarily in engagement 
With the end fibers of the several layers to prevent 
shifting of the said fibers. It will be seen that 
the retaining elements 86, 84 and 86, 86 do not 
interfere with rotative movement of the fibers 
during twisting. As the carrier approaches its 
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lowermost position it engages the screw E4 on 
the lever 6. By this time twisting has started 
and the fibers are firmly heid by the partly twisted 
wires. Continued downward movement of the 
carrier after engagement with the screw if A, 
causes the lever 6 to turn in the clockwise 
direction. As the lever 06 so turns it acts through 
the link 2 to lift the frame. 92 and the fiber 
retaining elements, the frame being automatically 
engaged and held by the latch 98. 

Preferably, the bar 8 is not rigidly connected 
With the frame 32, but is so connected therewith 
as to permit limited relative pivotal movement 
about a transverse axis. As shown, the frame 92 
includes a longitudinal bar 6 which is directly 
below but spaced from the bar 8. A transverse 
cylindrical pin i3 is seated in grooves in the two 
bars 8 and 6, and the bar 8 can rock on the 
pin. The bar 3 is connected with the bar f6 by 
bolts 26, 2 which are siidable in apertures in 
the said bar i i S. Springs 22, 22 surround the 
lower portions of the bolts 2, 20 and normally 
Serve to hold the bar 8 in parallelism with the 
bar ifi. However, the springs permit the bar 78 
to rock to a limited extent on the pin 8. 
Sometimes the wires W are so engaged by the 

jaWS of the Wise or of the chuck that the Wires 
rotate somewhat eccentrically during twisting. 
When the Wires rotate eccentrically the bar 78 
and the parts carried thereby can rock corre 
spondingly on the pin 8. 
What we claim is: 
i. The combination in a brush making na 

Chine, of a nagazine for containing a mass of 
tranSVerse fibers, a twisting mechanism having 
an operative position which is spaced from the 
magazine in a direction perpendicular to the lon 
gitudinal lines of the magazine, a carrier for wires 
and fibers, means for moving the carrier to a posi 
tion beneath and adjacent the magazine and 
then to a position in aliginment with the opera 
tive position of the twisting mechanism, and 
lineas operable While the carrier is adjacent the 
Ilagazine for Separating fibers from the mass of 
fibers in the nagazine and distributing thern on 
the carrier in a plurality of longitudinally spaced 
horizontal layers. 

2. The coilbination in a brush making ma 
chine, of a magazine for containing a mass of 
transverse fibers, a twisting mechanism...having an 
Operative position which is spaced from the mag 
a zithe in a direction perpendicular to the longi 
tudinal lines of the magazine, a cairier for wires 
aid fibers movable to a position beneath and ad 
jaceni, the magazine and then to a position in 
alignment with the operative position of the twist 
ing mechanism, the said carrier being provided 
With a plurality of longitudinally disposed and 
longitudinally spaced horizontal fiber supporting 
Surfaces and with upward extending transverse 
ribs between the said surfaces, and means oper 
able while the carrier is adjacent the magazine for 
Separating fibers from the mass of fibers in the 
iagazine and distributing then in a plurality 
of longitudinally Spaced horizontal layers on the 
Said fibe: Supporting Surfaces between the said 
transverse ribs. 

3. The combination in a brush making ma 
chine, of a magazine for containing a naSS of 
trainSVerse fibers, a twisting mechanism having 
an operative position which is spaced from the 
magazine in a direction perpendicular to the lon 
gituidinal lines of the magazine, a carrier for wires 
and fibers movable to a position beneath and ad 
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8 
jacent the magazine and then to a position in 
alignment with the operative position of the 
twisting mechanism, the said carrier being pro 
vided with a plurality of longitudinally disposed 
and longitudinally Spaced horizontal Surfaces 
adapted to engage and Support some of the fibers 
in the magazine and being provided with longi 
tudinally Spaced transverse ribs between the said 
SurfaceS which ribs have top surfaces above the 
level of the first Said Surfaces and adapted to en 
gage and support other fibers in the magazine and 
Which ribs have open-top notches therein, and 
two connected longitudinally spaced and longi 
tudinally movable slicing bars at the bottom of 
the magazine having the adjacent ends of their 
bottom faces terminating in points, the path of 
movement of the said slicing bars being such thab 
When the carrier is positioned adjacent the maga 
Zine the lower portions of the bars move in the 
notches in the ribs So that the point of the 
advancing bar moves beneath the fibers sup 
ported on the second said surfaces and slices from 
the maSS of fibers a plurality of longitudinally 
Spaced layerS Of fiberS which are on the first said 
SurfaceS and between the transverse ribs. 

4. The combination in a brush making ma 
Chine, of a magazine for containing a mass of 
transverse fibers, a twisting mechanism having 
an operative position which is spaced from the 
Inagazine in a direction perpendicular to the lon 
gitudinallines of the magazine, a carrier for wires 
and fiberS movable to a position beneath and ad 
jacent the Inagazine and then to a position in 
alignment With the operative position of the 
twisting mechanism, the said carrier being pro 
vided with longitudinal front and rear walls the 
top Surfaces of which are adapted to engage and 
Support. Some of the fibers in the magazine and 
being provided with a plurality of longitudinally 
Spaced transverse ribs extending between the 
front and rear walls which ribs have top faces 
above the level of the first said Surfaces and 
adapted to engage and Support other fibers in the 
magazine and which ribs have open-top notches 
therein, and two connected longitudinally spaced 
and longitudinally nowable slicing bars at the 
botton of the magazine having the adjacent ends 
of their bottom faces terminating in points, the 
path of movement of the said slicing bars being 
Such that when the carrier is positioned adjacent 
the magazine the lower portions of the bars move 
in the notches in the ribs so that the point of the 
advancing bar moves beneath the fibers. Sup 
ported on the ribs and slices from the mass of 
fibers a plurality of longitudinally spaced layers 
of fibei's Which are on the said front and rear 
Walls and between the transverse ribs. 

5. The combination in a brush making ma 
Chine, of a magazine for containing a mass of 
transverse: fibers, a twisting mechanism having 
an operative position which is spaced from the 
?iaagazine in a direction perpendicular to the lon 
gitudinallines of the nagazine, a carrier for wires 
and fibers movable to a position beneath and ad 
jacent the magazine and then to a position in 
alignment with the operative position of the 
twisting mechanism, the said carrier being pro 
Vided with a plurality of longitudinally disposed 
and longitudinally Spaced horizontal Surfaces 
adapted to engage and Support some of the fibers 
in the magazine and being provided with a plu 
rality of longitudinally spaced transverse rios be 
tween the said surfaces, which ribs have top sur 
faces: above. the level of the first said surfaces 
and adapted to:engage and Support other-fibers in 
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the magazine and which ribs have open-top 
notches therein, two connected longitudinally 
Spaced and longitudinally movable Slicing bars 
at the bottom of the magazine having the adja 
cent ends of their bottom faces terminating in 
points, the path of moveinent of the said slicing 
bars being such that when the carrier is p0Si 
tioned adjacent the magazine the lower portions 
of the bars move in the notches in the ribs So that 
the point of the advancing bar moves beneath the 
fibers supported on the Second Said surfaces and 
slices from the mass of fibers a plurality of longi 
tudinally spaced layers of fibers which are on the 
first said Surfaces and between the transverse ribs, 
and means for vertically adjusting the first said 
fiber engaging and supporting surfaces to vary 
the thickness of the said layers of fibers sliced 
from the fiber naSS by the Sicing ball'S. 

6. The combination in a brush making ma 
chine, of a carrier for wires and fibers movable 
alternately to a magazine station and to a twist 
ing station, the said carrier being adapted to re 
ceive a longitudinal wire before it reaches the 
magazine station and to receive a Second longi 
tudinal wire after leaving the magazine station, 
a magazine at the magazine station for contain 
ing a maSS of transverse fibers, means operable 
while the carrier is at the magazine station for 

separating fibers from the mass of fibers in the 
magazine and distributing them on the carrier 
above the first Said wire in a plurality of longi 
tudinally Spaced horizontal layers, a twisting 
mechanism at the twisting Station adapted to 
engage the end portions of the Said wires to twist 
them and thus form a brush, means for moving 
the carrier downward from its initial position at 
the twisting Station to permit rotative move 
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Separating fibers from the maSS of fibers in the 
nagazine and distributing them on the carrier 
above the first said Wire in a plurality of longi 
tudinally spaced horizontal layers, a twisting 
mechanism at the twisting station adapted to 
engage the end portions of the said wires to twist 
then and thus form a brush, and means at the 
twisting Station Separate from the carrier for 
engaging the fibers at the respective ends of the 
several said layers for retaining the said end 
fibers in position prior to twisting . 

7. The combination in a brush making ma 
Chine, of a carrier for Wires and fibers nowable 
alternately to a magazine station and to a twist 
ing station, the Said carrier being adapted to re 
ceive a longitudinal Wire before it reaches the 
magazine station and to receive a second longi 
tudinal wire after leaving the magazine station, 
a magazine at the magazine station for contain 
ing a maSS of transverse fibers, means operable 
while the carrier is at the magazine station for 
Separating fibers from the mass of fibers in the 
magazine and distributing them on the carrier 
above the first said wire in a plurality of longi 
tudinally spaced horizontal layers, a twisting 
mechanjSm at the twisting station adapted to 
engage the end portions of the said wires to twist, 
them and thus form a brush, means for moving 
the carrier downward from its initial position 
at the twisting station to permit rotative move 
ment of the fibers during twisting, and means at 
the twisting station separate from the carrier 
for engaging the fibers at the respective ends of 
the Several said layers for retaining the said end 
fiberS in position prior to twisting and after the 
said layers of fibers have been disengaged by the 
carrier. 

8. The combination in a brush making ma 
chine, of a carrier for wires and fibers movable 
alternately to a magazine station and to a twist 
ing Station, the Said carrier being adapted to re 
ceive a longitudinal Wire before it reaches the 
magazine Station and to receive a second longi 
tudinal Wire after leaving the magazine station, 
a magazine at the magazine station for contain 
ing a mass of transverse fibers, means operable 
While the carrier is at the magazine station for 
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ment of the fibers during twisting, a frame ad 
jacent the twisting station movable upward and 
downward, and elements on the frame so spaced 
longitudinally that upon downward movement of 
the frame they engage the fibers at the respective 
ends of the Several Said layers to retain the said 
end fibers in position prior to twisting and after 
the said layers of fibers have been disengaged 
by the carrier. 

9. A brush making machine as set forth in 
clain. 8, wherein a releasable latch is provided 
for holding the frame and the fiber retaining ele 
ments in their upper inoperative positions, the 
Said frame and elements automatically moving 
downward into operative positions upon release 
Of the latch. 

10. A brush making machine as set forth in 
claim 8, wherein a releasable and automatically 
engageable latch is provided for holding the 
frame and the fiber retaining elements in their 
upper inoperative positions, the said frame and 
elements automatically moving downward into 
operative positions upon release of the latch, and 
Wherein means is provided operably by down 
Ward movement of the carrier for moving the 
frame fiber retaining elements upward to their 
inoperative positions where they are automati 
cally engaged by the latch. 

11. A brush making machine as set forth in 
claim 8, wherein a longitudinal bar is provided 
which is connected to the frame for rocking 
movement about a transverse axis and wherein 
the fiber retaining elements are carried by the 
Said bar. 

12. The combination in a brush making ma 
Chine, of a carrier for wires and fibers movable 
alternately to a magazine station and to a twist 
ing Station, the said carrier being adapted to re 
ceive a longitudinal wire before it reaches the 
nagazine Station and to receive a second longi 
tudinal Wire after leaving the magazine station 
and the said carrier being provided with longi. 
tudinally Spaced fiber supporting surfaces and 
With upward extending transverse ribs between 
the Said Surfaces, a magazine at the magazine 
Station for containing a mass of transverse fibers, 
means operable while the carrier is at the maga 
Zine station for separating fibers from the mass 
of fibers in the magazine and distributing them 
on the carrier above the first said wire and on 
the Spaced fiber supporting surfaces in a plu 
rality of longitudinally spaced horizontal layers, 
a twisting mechanism at the twisting station 
adapted to engage the end portions of the said 
Wires to twist them and thus form a brush, 
neans for moving the carrier downward from 
its initial position at the twisting station to per 
nit rotative movement of the fibers during twist 
ing, a frame adjacent the twisting station mov 
able upward and downward, and elements on 
the frame So Spaced longitudinally that upon 
downward movement of the frame they engage 
the fibers at the respective ends of the several 
Said layers and adjacent the said transverse ribs 
to retain the Said end fibers in position prior to 
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twisting and after the said layers have been dis 
engaged by the carrier. 

13. A brush making machine as Set forth in 
claim 12, wherein the transverse ribs on the 
carrier have downward extending grooves in the 
Sides thereof, and wherein the fiber retaining 
elements on the frame are positioned to enter 
the said grooves upon downward movement of 
the fraine. 

ALFRED L. LE FEBWRE. 
MILION. H. SRONG. 
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