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UNITED STATES PATENT OFFICE 
2.542,688 

TWSTNG CONTRO MECHANISM FOR, 
BRUSHMAKNG MACENES 

Alfred L. Le Febvre and Milton H. Strong, Wind 
sor, and Earl J. Gatting, Manchester, Conn, 
assignors to The Fuller Brush Company, art 
ford, Conn., a corporation of Connecticut 
Application October 3, 1947, Serial No. 77,778 

(C. 300-2) 29 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 Alfred L. Le Febvre for Brush 
Making Machine, Serial No. 666,735, filed May 2, 
1946. Reference is made to the said application 
for various features of the machine not herein 
fully shown and described. 

In a machine of the type referred to two aligned 
wire gripping devices are provided, these being 
adapted to engage two superposed wires with 
a transverse layer of fibers interposed between 
them. The wire gripping devices are relatively 
rotatable and preferably one of the said devices is 
a nonrotatable wise and the other of the said de 
vices is a rotatable chuck. The wire gripping de 
vices initially grip the wires near the ends of the 
layer of bristles and when the chuck is rotated 
the wires are twisted to engage and hold the 
fibers. During twisting one of the gripping de 
vices is longitudinally movable toward the other 
gripping device in accordance with the shorten 
ing of the effective length of the wires due to the 
twisting. Preferably it is the chuck that is lon 
gitudinally movable as stated. After the primary 
twisting of the wires as above described it is 
necessary for the gripping devices to release the 
wires and reengage them near the ends thereof. 
Thereafter the chuck is again rotated to twist the 
end portions of the wires and the wise is again 
longitudinally moved toward the chuck in accord 
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ance with the further shortening of the effective 
length of the Wires. 
One of the objects of the present invention is 

to provide means for controlling the movement 
of the vise when the wires are released by the 
gripping devices so that the said devices may be 
reengaged with the wires near the ends thereof. 
In accordance with the invention one wire grip 
ping device first releases the wires and a relative 
ly movable abutment properly limits the longitu 
dinal outward movement of the wise. Thereafter 
the other wire gripping device releases the wires, 
and further longitudinal outward movement of 
the wise is properly limited by stationary abut 
ment. 
A further object of the invention is to provide 

means whereby the relatively movable abutment 
is withdrawn from its operative position auto 
matically upon the release of the wires by the 
second wire gripping device. 
A still further object of the invention is to pro 

wide means whereby longitudinal outward move 
ment of the bodily movable gripping device upon 
release of the wires after final winding is stopped 
at a position different from either of the post 
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tions in which it is stopped to enable the wire 
gripping devices to reengage the wires. 
A still further object of the invention is to pro 

vide means for stopping the relative rotation be 
tween the gripping devices after the primary 
twisting and after the twisting of the end por 
tions of the wires. 
Other objects of the invention will be apparent 

from the drawings and from the following speci 
fication and claims. 

In the drawings we have shown in detail a pre 
ferred embodiment of the invention, but it will be 
understood that various changes may be made 
from the construction shown, and that the draw 
ings are not to be construed as defining or limit 
ing the scope of the invention, the claims forming 
a part of this specification being relied upon for 
that purpose. . 
Of the drawings, 
Fig. i is a plan view of a brush twisting mecha 

nism embodying the invention, this mechanism 
constituting a portion of a complete brush making 
machine. 

Fig. 2 is a front view of the mechanism shown 
in Fig. . 

Fig. 3 is an enlarged transverse vertical sec 
tional view taken along the line 3-3 of Fig. 2. 

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

Fig. 5 is a fragmentary detail view of certain 
parts appearing in Fig. 3, but with the parts in 
different relative positions. 

Fig. 6 is an enlarged left end view of the nech 
anism shown in Figs. 1 and 2. 

Fig. 7 is an enlarged fragmentary horizontal 
sectional view taken along the line T-7 of Fig. 2. 

Fig. 8 is a horizontal sectional view on a scale 
larger than that of Figs. 1 and 2 but smaller than 
that of Figs. 3 to 7, this view being taken partly 
along the center line of the wire gripping de 
vices and partly along the line 7-7 of Fig. 2. 

Figs. 9, 10 and 11 are views similar to Fig. 8 but 
showing the wire gripping devices in plan and 
showing the several parts in different relative po 
sitions. 

Fig. 12 is a fragmentary vertical sectional view 
taken along the line f2-2 of Fig. 10. 

Fig. 13 is a view similar to Fig. 12 but showing 
the parts in different relative positions. 

Fig. 14 is a fragmentary plan view similar to a 
portion of Flg. 1, but showing the parts in rela 
tive positions corresponding to the relative posi 
tions shown in Fig. 9. 

Fig. 15 is a fragmentary plan view similar to 
Fig. 14, but showing the parts in relative poss 



3 
tions corresponding to the relative positions 
Ohowning. 11. 

Referring particularly to Figs. 1 and 2, the na 
chine comprises a main bed or base 0. While 
the invention is not necessarily so limited, most 
of the parts to be herein specifically described are 
shown as being mounted on a slide 2 which is 
horisontally movable forward and rearward on 
the base to along a guideway . 
Mounted on the slide 2 is a bracket 6 and a 

carrier B is supported by the bracket 6, the 
carrier being vertically movable with respect to 
the bracket by manually operable means, not 
shown. Associated with the carrier 8 is a twist 
ing mechanism comprising two wire gripping de 
vices O and 22 respectively positioned near the 
ends of the carrier, provision being made for 
relative rotation between the said gripping de 
vices. Preferably and as shown, the gripping 
device d Is a nonrotatable vise and the gripping 
device 22 is a rotatable chuck. The nonrotatable 
wise 0 is initially in a position toward the left 
from that shown in Figs. 1 and 2. As already 
stated, the carrier 8 is nowable vertically, and 
it is shown in Fig. 2 in its lowermost position. 
When the carrier is in its uppermost position the 
top thereof is approximately at the axis of the 
wire gripping devices 20 and 22. 
With the carrier in its uppermost position, and 

with the vise 20 in its said position toward the 
left, the slide 2 is noved rearward and again 
forward, the carrier and the twisting mecha 
nism being movable with it. During the rear 
ward and forward movements two Superposed 
longitudinal wires and an interposed layer of 
transverse brush filbers are placed on the carrier 

, the ends of the wires extending beyond the 
layer of fibers and into the gripping devices so 
as to be adapted to be engaged thereby. In order 
that the left ends of the wires may enter the non 
rotatable vise 20, the Sald vise is provided at the 
top thereof with a wire receiving slot 24. In 
order that the right ends of the wires may enter 
the rotatable chuck 22, the said chuck is provided 
with a wire receiving slot 26. Prior to the plac 
ing of the wires, the chuck 22 is turned manually 
or otherwise so that the wire receiving slot 26 is 
at the top as shown in Fig. 1. The wires and 
the fibers are in place and ready for twisting 
when the carrier and the twisting mechanism 
reach their forward positions after rearward 
movement. The wires and the fibers are not 
shown in their initial positions, but in Figs. 8 to 
11 the twisted wires are marked W and the 
bers are marked F. 
The wise 20 is at the right end of a longitudi 

nally movable slide 28 which is supported by and 
guided in a bracket 80 secured to the main slide 
2. As shown more clearly in Fig. 8, the wise 20 

comprises transversely movable wire engaging 
jaws 2, 32 which are movable inward to their 
wire engaging positions by means of pivoted 
levers 34, 34. The levers 34, 34 carry rollers 36, 
8 at their left ends and a longitudinally mov 
able rod 38 is provided having a tapered head 

at its right end which is adapted to be forced 
between the rollers 86, 6 as shown in Flg. 8. 
When the head 40 on the rod 88 is between the 
rollers, the jaws 2, 2 are forced into gripping 
engagement with the wires W. When the rod 

and its head are noved toward the left, 
the levers 4, 4 can swing inward under the 
action of biasing springs 42, 42 so as to separate 
the jaws 2, 32 and release the wires. For operat 
ing the rod 8 there is provided a forward ex 
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4. 
tending hand lever 4 which is pivoted at 46 or 
the slide 28. The lever preferably has a down 
ward offset as shown at 45 in Figs. 2 and 3. The 
operator, by moving the lever 4, can actuate the 
vise 20 to grip the wires or to release them, the 
wires being engaged when the lever is moved to 
ward the left and disengaged when the lever is 
moved toward the right. 
The slide 28 is biased for movement away from 

the chuck 22, that is, toward the left, and this 
movement will be referred to as "outward' move 
ment. The biasing of the slide is preferably 
effected by means of a chain 48 to which is at 
tached a suitable weight, mot shown. The chain 
passes Over pulleys 50 and 5 or a bracket 52 
secured to the main slide 2. As already stated, 
the vise 20 is initially at the left of the position 
shown in Figs. 1 and 2, being within the guide 
way in the bracket 80. In order that the left 
ends of the wires may enter the slot 2 in the 
wise, the bracket 0 is provided at the top with 
a slot 58 positioned to register with the said slot 
2. 
The rotatable chuck 22 is carried by a rotat 

able spindle 60 mounted in bearing brackets 62 
and 64 on the main slide 2. Mounted on the 
spindle 60 for relative rotation is a belt pulley 
66, this pulley being driven by belts 68, 68 pass 
ing over a suitable drive pulley which is not 
shown, but which is mounted on the main slide 
2 and bodily novable rearward and forward 

in unison therewith. A clutch T0 is provided for 
operatively connecting the pulley 66 with the 
spindle 60, this clutch having a grooved collar 
T2 into which project pins or rollers carried by a 
pivoted yoke T4. The yoke T is pivoted at 76 to 
a bracket 78 carried by the main slide 2. Con 
nected with the yoke 74 below the pivot 76 is a 
longitudinally novable rod 80 which serves to 
turn the yoke about its pivotal axis and to move 
the collar 72 longitudinally so as to engage or 
disengage the clutch T0. The construction of 
the clutch is such that movement of the rod 80 
toward the left effects engagement and that 
movement of the rod toward the right effects 
disengagement. 
As shown more clearly in Fig. 8, the rotatable 

chuck 22 comprises transversely movable wire 
engaging jaws 82, 82 which are movable inward 
to their wire engaging positions by means of 
pivoted levers 84, 84. The levers 84, 84 carry 
rollers 86, 86 at their right ends and a longi 
tudinally movable rod 88 is provided having a 
tapered head 90 at its left end which is adapted 
to be forced between the rollers 88, 86, as shown 
in Fig. 8. When the head 90 on the rod 88 is 
between the rollers 86, 86, the jaws 82, 82 are 
forced into gripping engagement with the wires 
W. When the rod 88 and its head 90 are moved 
toward the right, the levers 84, 8 can swing in 
ward under the action of biasing springs 92, 92 
so as to separate the jaws 82, 82 and release the 
wires. For operating the rod 88 there is provided 
a lever 94 which is pivoted at 9 between its ends 
on an extension on the bracket 64. The upper 
end of the lever 9 is connected with the rod 88 
in a manner permitting the rod to rotate with 
the spindle 60. Connected with the lower end 
of the lever 9 is a longitudinal link 98 which is 
pivoted at its left end to a forward extending 
hand lever fo, the said hand lever being pivoted 
at 02 to a bracket on the main slide 2. The 
operator, by moving the lever 100, can actuate 
the chuck 2 to grip the wires or to release them, 
the wires being engaged when the lever is moved 
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ward by the foot treadle, the rockshaft f2 and toward the left and disengaged when the lever 
is moved toward the right. 
A hand wheel D is secured to the spindle O 

and serves as a means for manually rotating the 
spindle and chuck. 
For the initial twisting of a brush, the wise 20 

is toward the left of the position shown in Figs. 
I and 2, the end face of the vise beling substan 
tally flush with the adjacent face of the bracket 
30. The chuck 22 is manually turned by means 
of the hand wheel O so that the slot 26 therein 
is at the top. The carrier 8 is elevated from the 
position shown in Fig. 2 so that the top thereof 
is approximately at the center line of the vise 
and the chuck. With the parts in the relative 
positions described, the slide 2 and the several 
parts carried thereby are moved first rearward 
and then forward. As they move rearward a 
wire is placed in longitudinal position on the 
carrier 8. At or near the rearward positions a 
layer of transverse fibers is placed on the carrier 

above the before-mentioned wire. As the 
parts move forward a second longitudinal wire 
is placed on the carrier, this wire being above 
the first-mentioned one and above the layer of 
fibers. It will be understood that the two wires 
are entered in the wise and in the chuck through 
the slots 2 and 26 that are provided for that 
purpose. 
When the slide 2 and the parts thereon have 

returned to their forward positions with the 
superposed wires and with the interposed layer 
of transverse fibers in place on the carrier 8, 
the levers 4 and 100 are manually moved toward 
the left to the positions shown in Fig. 1 to cause 
the vise and the chuck to grip the ends of the 
wires. The carrier 8 is manually lowered to the 
position shown in Fig. 2 so as to provide room 
for the twisting operation. Then the clutch 
is manually engaged to rotate the spindle 60 and 
the chuck 22. Rotation of the chuck 22 causes 
the wires to be twisted in the usual manner for 
brushes of this type, the fibers being gripped 
between the wires and relatively rotated. The 
twisting of the wires causes a shortening of the 
brush, the vise 20 being drawn toward the right 
against the resistance offered by the chain 8 
and the weight, this movement of the vise con 
tinuing until it reaches the position shown in 
Figs. 1 and 2. Thereupon the clutch T0 is dis 
engaged by automatic mechanism to be presently 
described. The initial twisting has now been 
completed and the brush and the various parts 
of the machine are in the positions shown in 
Figs. 1, 2 and 8. 
For operating the clutch 70 there is provided 

a longitudinally movable rod 06 which extends 
through bearing apertures in the bracket 30, as 
shown most clearly in Fig. 4. The rod O is 
connected with the rod 80 by means of a threaded 
member 98 shown in FigS. 1 and 2. Secured 
to the rod 06 is an arm to which extends down 
ward through slots in the bracket 30 and in the 
main slide 2. As shown in Fig. 2, a transverse 
rockshaft 2 is mounted in the base le. An arm 
4 is splined to the rockshaft, being movable 

along the shaft in accordance with transverse 
movement of the slide 2 and of the parts car 
ried thereby. The said arm 4 is operably con 
nected with the arm if 0 on the rod 06. Also 
connected with the rockshaft 2 is an arm fs, 
a downward extending link 8 being connected 
with the arm. The link 8 is connected at its 
lower end with a foot treadle, not shown. It will 
be seen that when the link 8 is moved down 
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the arm 4 are moved in the counterclockwise 
direction, thus moving the arm O and the rod 
f toward the left. Movement of the rod OS 
toward the left moves the rod 80 toward the left 
to effect engagement of the clutch 70. A spring 
20 surrounds the rod 06 and serves to bias the 
arm O and the rod 06 toward the right. 
Movement toward the left to effect engagement 
of the clutch is in opposition to the spring 20. 

Secured to a transverse rockshaft 22 in the 
bracket 30 is a bell crank latch 24 which is 
biased for movement in the counterclockwise 
direction by a spring 26. One arm of the latch 
24 extends toward the left and is provided with 

a notch adapted to receive a block f 28 carried 
by the arm O. As soon as the arm if 0 and the 
rod to have been moved sufficiently to the left 
to engage the clutch, the latch 24 engages the 
block 28 to retain the parts in their clutch en 
gaging positions. 

Preferably, the rockshaft 22 carries an arm 
39 at the front thereof which is adapted to be 
manually engaged for turning the rockshaft and 
releasing the latch to disengage the clutch. The 
arm 30 is not used during normal operation of 
the machine, and it is provided merely for emer 
gency use or for use during preliminary set-up 
and adjustment of the machine. 
Secured to a downward extension 32 on the 

slide 28 at the rear thereof is a longitudinal rod 
3. This rod extends toward the right through 
a bearing aperture in the bracket 30, as shown in 
Fig. 4. As already stated, the vise 20 and the 
slide 28 are drawn toward the right by reason 
of the shortening of the brush resulting from the 
twisting of the wires. The rod f 34 is movable 
with the slide 28 and the length of the rod is 
such that it engages the latch 24 to move it in 
the clockwise direction when the wires have been 
sufficiently twisted. As the latch 24 moves in 
the clockwise direction, it disengages the block 
f28, thus permitting the spring 20 to move the 
parts toward the right and disengage the clutch 
T0. Fig. 4 shows the parts in the position which 
they occupy immediately before the release of the 
latch 24 by reason of the enagement therewith 
of the rod 34. 

Fig. 8 shows the brush and the various parts 
of the machine in the positions which they 
occupy upon the completion of the initial twist 
ing operation, and it may be assumed that the 
clutch. To has been automatically disengaged so 
that the chuck 22 is not rotating. It is necessary 
to supplementally twist the wires W at the end 
portions thereof and the present invention re 
lates primarily to means for facilitating and con 
trolling the Supplemental twisting. In order to 
effect supplemental twisting of the end portions 
of the wires it is necessary to release the vise and 
the chuck from their engagement with the wires, 
as shown in Fig. 8, and to reengage them with 
the wires near the extreme ends thereof. Pref 
erably and as shown, the chuck is first actuated 
to release and reengage the wires, and then the 
vise is actuated to release and reengage the wires. 
However, the invention is not necessarily limited 
to this sequence. 
Secured to the Said downward extension 32 

on the slide 28 at the front thereof is a longi 
tudinal rod 36. This rod extends toward the 
right through a bearing aperture in the bracket 
30, as shown in Figs. 7, 8, 9, 10 and 11. A collar 

8 is secured to the rod 36 at the right end 
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thereof, this collar serving as a stop in the man 
ner to be explained. 
Extending through suitable bearing apertures 

in the bracket 30 is a longitudinal rockshaft 0. 
This rockshaft is preferably extended at the left 
and it extends through a bearing aperture in a 
bracket 42 secured to the main slide 2. Se 
cured to the rockshaft 40 is an upstanding arm 
44 carrying a rearward projecting block 6, 
the said block being slotted to receive and en 
brace the rod 36 when the arm is in its rear 
most position, as shown in Fig. 3. An upstand 
ing arm 48 is secured to the shaft 40 at the 
right end thereof and a tension coil spring 50 
is connected with the arm 48, the said spring 
tending to bias the shaft 40 and all parts car 
ried thereby in the clockwise direction as viewed 
in Fig. 3. The arm 44 preferably carries a knob 
52 by means of which the arm can be manually 
swung forward in opposition to the spring 50. 
With the parts in the positions shown in Fig. 8 
with the initial twisting completed, the arm 
is in its rearward position with the block 6 
interposed between a boss 54 on the bracket 30 
and the said collar or stop 38 on the rod 36. 
Assuming the parts to be in the position shown 

in Fig. 8, the operator first moves the hand lever 
too toward the right to disengage the chuck 22 
from the wires. As soon as the chuck 22 dis 
engages the wires, the slide 28 and the Wise 20 
and the brush are moved toward the left by the 
chain 48 and the weight until the stop 38 on the 
rod 36 engages the block 46 on the arm 44 
as shown in Fig. 9. The right face of the inter 
posed block 46 serves as an abutment in the 
path of movement of the stop 38 to prevent any 
further movement toward the left, the said block 
46 constituting a spacer between the boss 5 
and the stop 38. As soon as this movement has 
taken place the operator moves the lever 00 to 
ward the left to reengage the chuck 22 with the 
wires, the wires being reengaged near the ex 
treme right ends thereof. 
With the parts in the positions shown in Fig. 

9, the arm 44 is swung forward to withdraw the 
block or spacer 46 from its position between the 
boss 54 and the stop 38. The operator moves 
the lever 44 toward the right to disengage the 
vise 2 from the wires, the wise 20 then being 
moved toward the left by the chain and the 
weight until the stop 38 directly engages the 
boss 54, as shown in Fig. 10. The boss 54 serves 
as a second abutment for the movable stop 38. 
Then the ever 4 is moved toward the left to 
reengage the wise 20 with the wires, the wires 
being reengaged near the extreme left ends 
thereof. It will be apparent that as soon as the 
stop 38 has noved toward the left from the posi 
tion shown in Fig. 9, the arm 44 may be released 
for rearward movement by the spring 50. The 
rear of the block 6 will engage the side of the 
stop 38 to limit rearward movement. 
With the parts in the positions shown in Fig. 9, 

the arm 44 and the block 46 may be noved for 
ward manually by engaging the knob (52. Pref 
erably, however, means is provided for causing 
the arm and the block 46 to be noved for 
ward automatically upon movement of the lever 
44 toward the right to disengage the vise. Se 
cured to the rockshaft 0 near the left end 
thereof is an upstanding arm 56. Secured to 
the hand lever 4 is an arm 58 having a flange 
60 which is positioned behind the arm 56 when 

the hand lever is in the position to effect engage 
ment of the vise 20. The relationship of the 
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fange 60 with the arm 58 is clearly shown ín 
Flg. 6, and also in Fig. 14. With the parts in the 
positions shown in Figs, 9 and 14 movement of the 
lever 4 toward the right causes the flange G0 
on the arm 58 to move the arm 56 toward the 
front, thus rocking the shaft 40 and moving the 
arm 44 and block or spacer 46 forward. In this 
way the block or spacer 46 is automatically with 
drawn from its interposed position between the 
abutment 5 and the stop 38 when the lever is 
moved to disengage the vise. When the lever 
is again moved toward the left to effect reengage 
ment of the vise, the arm 44 is permitted to 
move rearward until the rear of the block 
engages the side of the stop 38. 
When the parts have been moved to the posi 

tions shown in Fig. 10 With the chuck and the vise 
in engagement with the ends of the wires, the 
clutch 79 is again engaged by means of the foot 
treadle and the chuck 22 is rotated to twist the 
end portions of the wires. The latch 2 again 
engages the block 28 to hold the parts in clutch 
engaging positions. 
The twisting of the end portions of the wires 

again shortens the brush and draws the wise 2 
and the slide 28 toward the right to the positions 
shown in Fig. 11, the rod 34 again moving tos 
ward the right in unison with the novernent of 
the vise and the slide, However, at the beginning 
of the said movement toward the right, the rod 
34 is in the position shown in Fig. 10, which is 
toward the left from the position shown in Fig. 8, 
and the rod cannot directly engage the latch 
24 to release it in the manner previously de 

Scribed. In Order that the latch 24 may be again 
automatically moved by the rod 34 to again dis 
engage the clutch 70, there is provided a mech 
anism which will be now described. 
Mounted in suitable bearing apertures in the 

rear portion of the bracket 30 is a longitudinal 
rockshaft 62. Secured to the rockshaft 62 is an 
upstanding arm 64. A transverse link 66 is 
pivotally connected at its front end with the arm 
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148 on the rockshaft i 40 and is pivotally con 
nected at its rear end with the arm 64 on the 
rockshaft 62. By means of the connection de 
scribed, the rockshaft 62 is rocked in unison with 
the rockshaft O. Secured to the rockshaft 62 
is an arm 68. Also mounted on the rockshaft 
62 is an arm. TO. The arm O is immediately 
adjacent the arm f 68 and can freely turn rela 
tively thereto within narrow limits. A spring 72 
connected with a longitudinal pin 73 on the arm 
68 serves to bias the arm TO for movement in 

the counterclockwise direction with respect to the 
said aram 68. 

Carried by the upper forward end of the arm 
to is a longitudinally movable pin or spacer 74, 
a Spring 76 being provided for biasing the pin 
T4 toward the left. Preferably, the pin 74 com 

prises a main body with a screw 75 entered in 
a threaded opening therein, as shown in Fig. 10, 
By turning the screw, the effective length of the 
pin may be changed. The screw T5 is func 
tionally a part of the pin, and further references 
to the pin f will be understood as including the 
SCECW. 

When the arm 4 is in its rearward position, 
as shown in Fig. 3, the arms 68 and 70 are also 
in their rearward positions and the pin is out 
of register with the rod 34 as shown in the rear 
Ward position in the said figure. However, when 
the arm 4 is moved to a forward position, as 
shown in Figs. 3 and 10, the arms 68 and TO 
are also moved to forward positions so that the 
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pin 74 is or may be in register with the rod 
as shown in Fig. 10. When the pin T is in regis 
ter with the rod 34, it is interposed between the 
end of the said rod and the latch 24. As the rod 
34 moves toward the right in accordance with 
the movement of the slide 28 resulting from the 
shortening of the brush during final twisting, the 
rod 34 moves the pin 74 longitudinally to push 
it against the latch 24, thus moving the latch 
in the clockwise direction and causing the dis 
engagement of the clutch T0 in the manner al 
ready described. As the pin 14 moves, the spring 
76 is compressed, and when the arm to and 

the pin are restored to their positions at the rear, 
the spring 76 moves the pin toward the left 
to its original position with respect to the arm, 
as shown in Fig. 11. The several parts are so 
adjusted that the clutch is disengaged after the 
required amount of final twisting has been ef fected. 
When the arm 44 is first moved forward, the 

rod 34 is still approximately in the position 
shown in Fig. 9, or somewhat to the left thereof, 
the rod thus preventing the arm 70 and the pin 
T4 from moving to their completely forward 

positions as shown in Fig. 10. The interference 
of the rod 34 with the forward movement of the 
arm 7 O is shown in Fig. 5, and it is evident that 
the spring T2 will yield so that the arm 70 does 
no move forward to the same extent as does the 
arm 68. However, as soon as the rod 3 has 
moved sufficiently toward the left, the spring 
T2 moves the arm O and the pin fill to their 

fully forward positions, as shown in Fig. 10. 
As has already been stated, the twisting of the 

end portions of the wires draws the vise 20 and 
the slide 28 toward the right from their extreme 
left positions as shown in Fig. 10 to an interme 
diate position as shown in Fig. 11. The move 
ment of the slide toward the right effects disen 
gagement of the clutch 70 at the proper time as 
already described, and it also moves the stop 38 
toward the right to the position shown in Fig, 11. 

Preferably, the block 46 carries a relatively 
narrow flange 78 which projects toward the rear 
and is immediately adjacent the abutment 54. 
The main body of the block constitutes a wide 
portion thereof and the flange f8 constitutes a 
narrow portion thereof. With the parts in the 
positions shown in Fig. 10, it is the flange or nar 
row portion f78 that engages the side of the stop 
38 to prevent rearward movement of the block 
46 and of the arm 44. This engagement is 

clearly shown in Fig. 12. However, as the stop 
38 moves toward the right to the position shown 

in Fig. 11, the flange or narrow portion 78 no 
longer engages the side of the stop, and the block 
85 and the arm 44 are swung rearward by the 

spring 50 to the position shown in Figs. 11 and 
13. Further rearward movement is prevented by 
the engagement of the main rear face of the 
spacer with the side of the stop. It will be seen 
that with the parts in the intermediate positions 
shown in Figs. 11 and 13, the flange or narrow 
portion T8 is interposed between the stop 38 
and the abutment 154. The flange T8 is in the 
path of movement of the stop 38 and constitutes 
a third abutment therefor. 
The length of the pin f is such that the clutch 

is disengaged at or about the instant that the 
flange or narrow portion 8 is moved rearward 
between the stop 38 and the abutment 54, that 
is, when it is moved from the position shown in 
rig. 12 to the position shown in Fig. 13. The 
rearward movement of the flange and of the arm 
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48 causes the arm 10 and the pln 4 to be 
moved rearward to the position shown in Fig. 1, 
the pin then being out of register with the 
rod 34. When the clutch has been disengaged 
and the rotation of the chuck has been stopped, 
the stop 38 is slightly separated from the flange 
or third abutment 78, as shown in Fig. 11. 
As soon as the final twisting has been completed 

and the parts have reached the position shown in 
Fig. 11, the operator moves the levers 44 and 
toward the right to disengage the vise and the 
chuck from the wires. When the vise and the 
chuck are so disengaged the slide and the chuck 
are noved slightly toward the left by the chain 
and the weght from the position In Flg. 11. The 
movement toward the left is limited by the 
engagement of the stop 38 with the third abut 
ment 8 on the block ft 46. This locates the vise 
20 in the proper position for receiving the wires 
of the next following brush. 
The completed brush is removed and the oper 

ations already described are repeated for the 
assembling and twisting of the next following 
brush. The twisting of the next following brush 
moves the vise 20 and the slide 28 toward the 

... right to the positions shown in Figs. 1, 2 and 8 
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and as soon as the stop 38 moves far enough to 
clear the block 46, the said block is restored by 
the spring 50 to its position wherein the wide 
main body thereof is interposed between the abut 
ment 54 and the stop f38, as shown in Fig. 8. 
At the same time the arm 70 and the pin 
are returned to their rear positions as shown in Flg. 8. 
As has been explained, mechanism is provided 

enabling the lever 4 for operating the vise 20 to 
withdraw the block or spacer 46 substantially 
simultaneously with the release of the wires by 
the wise. Specifically and with the parts in the 
positions shown in Fig. 9, the arm 44 and the 
block 46 are moved forward by reason of the 
engagement of the flange 160 on the lever ?it with 
the arm 56 on the rockshaft 40. This occurs 
when the arm f44 is moved to disengage the wires, 
with the vise in the position shown in Fig. 9. The 
relative positions of the said flange 60 and the 
said arm 56 are shown in Fig. 14. However, when 
the parts are moved to the positions shown in 
Fig. 11, the lever 44 must be again moved to dis 
engage the wires so as to permit removal of the 
completed brush, and it is necessary to provide 
means for rendering the aforesaid mechanism 
inoperative so that the spacer will not be again 
withdrawn. If the flange 60 were to again engage 
and move the arm 56, the block fis would be 
moved forward so as to withdraw the flange or 
second abutment 8 thereof from its position 
between the abutment 5 and the stop 38. This 
would permit the stop 38 to move into direct 
engagement with the abutment 184 and the vise 
20 would be too far outward, or to the left, for the 
making of the next following brush. 
In order that the block 46 may not be with 

drawn when the lever 4 is moved with the parts 
in the position shown in Fig. 11, the said flange 
60 is of such a length that it clears the arm 

as shown in Fig. 15. It will be seen that when 
the flange 60 is in the position shown in Fig. 15, 
it is at the left of the arm 56. This permits the 
lever 4 to be moved for releasing the finished 
brush and for engaging the wires of the next 
following brush, without any engagement of the 
flange i 60 with the arm 56. 
The wires W may occasionally break during 

final twisting, and in such event the wise and 
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ide are not drawn toward the right so as to 
permit the flange 78 to enter between the stop 
8 and the abutment 4. The clutch must be 
manually disengaged by means of the arm 0 
and when the vise and chuck release the damaged 
brush the vise and slide and associated parts 
remain in the positions shown in Fig. 10. The 
vise 2 is too far to the left for proper initial en 
gagement with the wires of the next following 
brush. A similar condition is encountered when 
the relative proportions of the brush being made 
are such that the shortening due to final twisting 
is insufficient to move the vise and slide to the 
positions shown in Fig.11 with the flange or abut 
ment TS entered between the stop 8 and the 
abutment 50. For some brushes the flange or 
abutment iT3 may be substantially thicker than 
that shown. In order to insure the eventual movement of 
the parts to the positions shown in Fig. 11, the 
side 28 may be provided with a roller 80 as 
shown in Figs. 1, 2, 14 and 15. A stationary 
can plate 82 is provided, this being supported 
by means mot shown on the base 0 of the ma 
chine. If, upon the completion of a cycle of 
operations, the wise and the slide are toward the 
left from the positions shown in Fig. 11, with the 
stop 38 directly engaging the abutment 54, the 
roller 80 will be in or near engagement with 
the cam plate 82. When the main slide 2 and 
the parts thereon move rearward for the making 
of the next following brush, the roller 80 travels 
along the edge of the can plate 82. This en 
gagement of the roller with the cam plate forces 
the slide 20 and the vise 20 toward the right So 
that the various parts are moved approximately 
to the relative positions shown in Fig. 11. Thus 
the parts are properly positioned for the making 
of the next following brush, even though the 
parts have not been moved to the position shown 
in Fig. 11 by the shortening of the brush due tin 
twisting of the wires. 
What we claim is: 1. In a brush making machine, the combina 

tion of two devices initially positioned for re 
leasably gripping brush wires at positions spaced 
from the ends thereof one of which devices is 
bodily movable longitudinally, means biasing the 
bodily movable gripping device outward away 
from the other gripping device, means for effect 
ing relative rotation between the gripping devices 
to cause primary twisting of the wires between 
the said positions of initial engagement, the 
twisting action causing the bodily movable grip 
ping device to move inward in opposition to the 
biasing means, means for releasing one gripping 
device from the wires and for reengaging it there 
with, means for limiting outward movement of 
the bodily movable gripping device at a predeter 
mined position when the wires are released by 
the last aforesaid gripping device so that the 
said device reengages the wires near the cor 
responding ends thereof, means for releasing the 
second gripping device from the wires and for 
reengaging it therewith, and means for limiting 
additional outward movement of the bodily mov 
able gripping device at a second predetermined 
position when the wires are released by the Sec 
ond aforesadd gripping device so that the said 
gripping device reengages the wires near the cor 
responding opposite ends thereof. 

2. In a brush making machine, the combina 
tion of two devices initially positioned for re 
leasably gripping brush wires at positions spaced 
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body movable longitudunally, means biasing the 
bodily movable gripping device outward away 
from the other gripping device, means for efect 
ing relative rotation between the gripping de 
vices to cause primary twisting of the wires be 
tween the said positions of initial engagement, 
the twisting action causing the bodily movable 
gripping device to move inward in opposition to 
the basing means, means for releasing one grip 
ping device from the wires and for reengaging it 
therewith, a stop movabie with the bodily mov 
able gripping device, an abutment movable into 
and out of the path of movement of the stop, the 
said movable abutment when in the said path 
engaging the stop to limit outward movement of 
the bodily novable gripping device at a predeter 
mined position when the Wires are released by 
the last aforesaid gripping device so that the said 
device reengages the wires near the correspond 
ing ends thereof, means for releasing the second 
gripping device from the wires and for reengag 
ing it therewith, a stationary abutment in the 
path of movement of the stop, and means for 
moving the movable abutment out of the said 
path of stop movement to enable the stationary 
abutment to engage the stop and limit additional 
outward movement of the bodily movable grip 
ping device at a second predetermined position 
When the Wires are released by the second afore 
said gripping device so that the said gripping 
device reengages the wires near the correspond 
ing opposite ends thereof. 

3. A brush making machine as set forth in 
claim 2, including means operable by the second 
said releasing and reengaging means for mov 
ing the said movable abutment out of the path 
of the stop substantially simultaneously with the 
release of the corresponding gripping device. 

4. In a brush making machine, the combina 
tion of two devices for gripping brush wires at 
positions spaced from the ends thereof one of 
which devices is a nonrotatable vise biased for 
longitudinal outward movement and the other 
of which devices is a rotatable chuck serving 
upon rotation to effect primary twisting of the 
Wires between the said positions of engagement, 
a stop longitudinally movable with the vise, a 
stationary abutment engageable by the stop, a 
spacer initially interposed between the abutment 
and the stop, operating means for causing one 
of the wire gripping devices to release and re 
engage the wires, the Wise upon release of the 
wires moving longitudinally until the stop en 
gages the spacer so that reengagement of the 
wires is at a position closely adjacent the ends 
thereof, means for withdrawing the spacer from 
its interposed position after the said release and 
reengagement, operating means for causing the 
other wire gripping device to release and reengage 
the wires, the wise upon the last said release of 
the wires noving longitudinally until the stop 
engages the abutment so that the last said re 
engagement of the wires is at a position closely 
adiacent the ends thereof, and means operable 
after reengagement of the wires by both devices 
for rotating the chuck to effect twisting of the 
end portions of the wirPs. 

5. A machine as set forth in claim 4, wherein 
the spacer is biased toward its interposed position 
so that upon the release thereof after movement 
out of such position it engages the side of the 
stop and so that upon inward movement of the 
wise and stop the spacer is returned to its inter 
posed position. 

from the ends thereof one of which devices is 75 6. A machine as set forth in claim 4, wherein 
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means is provided enabling the second said 
operating means to also move the spacer out of 
its interposed position. 

7. In a brush making machine, the combination 
of two devices for gripping brush wires at positions 
spaced from the ends thereof one of which devices 
is a non-rotatable vise biased for longitudinal out 
ward movement and the other of which devices is 
a rotatable chuck serving upon rotation to effect 
primary twisting of the wires between the said 
positions of engagement, a stop longitudinally 
movable with the vise, a stationary abutment 
engageable by the stop, a spacer initially inter 
posed between the abutment and the stop, an 
arm connected with the spacer for moving it, 
operating means for causing one of the wire grip 
ping devices to release and reengage the wires, 
the wise upon release of the wires moving longi 
tudinally until the stop engages the spacer so that 
reengagement of the wires is at a position closely 
adjacent the ends thereof, a lever movable in 
one direction to cause the other wire gripping 
device to release the wires and movable in the 
opposite direction to cause the said device to re 
engage the wires, means movable with the last 
said layer for engaging the said arm to withdraw 
the spacer from its interposed position substan 
tially simultaneously with the last said release 
of the wires to enable the wise to move longitudi 
nally until the stop engages the abutment so that : 
the last said reengagement of the wires is at a 
position closely adjacent the ends thereof, the 
last said means disengaging the arm upon move 
ment of the ever in the said opposite direction 
so as to permit the spacer to remain in its with 
drawn position, and means operable after reen 
gagement of the wires by both devices for rotat 
ing the chuck to effect twisting of the end por 
tions of the wires. 

8. A machine as set forth in claim 7, wherein 
means is provided for biasing the spacer toward 
its interposed position so that upon disengage 
ment of the arm by the moving means therefor 
the spacer moves into engagement with the side 
of the stop and so that upon movement of the 
vise and stop in the inward direction the spacer 
is returned by its biasing means to its interposed 
position. 

9. In a brush making machine, the combina 
tion of two devices for gripping brush wires at 
positions spaced from the ends thereof one of 
which devices is a nonrotatable vise blased for 
longitudinal outward movement and the other of 
which devices is a rotatable chuck Serving upon 
rotation to effect primary twisting of the wires 
between the said positions of engagement, a stop 
longitudinally movable with the vise, a stationary 
abutment engageable by the stop, a spacer ini 
tially interposed between the abutment and the 
stop, operating means for causing one of the wire 
gripping devices to release and reengage the 
wires, the wise upon release of the wires moving 
longitudinally until the stop engages the spacer 
so that reengagement of the wires is at a position 
closely adiacent the ends thereof, operating 
means for causing the other wire gripping device 
to release and reengage the wires, mechanism 
enabling the last said operating means to with 
draw the spacer from its interposed position sub 
stantially simultaneously with the last said re 
lease of the wires to permit the wise to move 
longitudinally until the stop engages the abut 
ment so that the last said reengagement of the 
wires is at a position closely adjacent the ends 
thereof, the said mechanism being operable when 

14 
the stop is in its said spacer engaging position, 
means operable after reengagement of the wires 
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by both devices for rotating the chuck to effect 
twisting of the end portions of the wires, and 
means rendering the spacer withdrawing mech 
anism inoperative upon actuation of the second 
said operating means after the stop has been 
moved outward to a position beyond its said 
spacer engaging position. 

10. In a brush making machine, the combina 
tion of two devices for gripping brush wires at 
positions spaced from the ends thereof one of 
which devices is a nonrotatable vise blased for 
longitudinal outward movement and the other of 
which devices is a rotatable chuck serving upon 
rotation to effect primary twisting of the wires 
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between the said positions of engagement, a stop 
longitudinally movable with the vise, a statlonary 
abutment engageable by the stop, a spacer ini 
tally interposed between the abutment and the 
stop, an arm connected with the spacer for mov 
ing it, operating means for causing the chuck to 
release and reengage the wires, the wise upon 
release of the wires by the chuck moving longi 

, tudinally until the stop engages the spacer so 
that reengagement of the wires by the chuck is 
at a position closely adjacent the ends thereof, 
a lever bodily movable with the vise for causing 
it to release and reengage the wires, a longitudinal 
flange carried by the lever for engaging the arm 
to withdraw the spacer from its interposed posi 
tion substantially simultaneously with the release 
of the wires by the wise to enable the said wise to 
move longitudinally until the stop engages the 
abutment so that reengagement of the wires by 
the wise is at a position closely adjacent the ends 
thereof, the said flange being in position to en 
gage the arm when the stop is in its said spacer 
engaging position and the said flange being out 
of an engaging position when the wise and the 
lever have been moved outward so that the stop 
is in a position beyond its said spacer engaging 
position, and means operable after reengagement 
of the wires by both devices for rotating the 
chuck to effect twisting of the end portions of 
the Wires. 

11. In a brush making machine, the combina 
tion of two devices initially positioned for re 
leasably gripping brush wires at positions spaced 
from the ends thereof one of which devices is 
bodily movable longitudinally, means biasing the 
bodily movable gripping device outward away 
from the other gripping device, means for effect 
ing relative rotation between the gripping devices 
to cause primary twisting of the wires between the 
said positions of initial engagement, the twisting 
action causing the bodily novable gripping device 
to move inward in opposition to the biasing 
means, means for releasing one gripping device 
from the wires and for reengaging it therewith, 
means for limiting outward movement of the 
bodily movable gripping device at a predeter 
nined position when the wires are released by the 
last aforesaid gripping device so that the said 
device reengages the wires near the correspond 
ing ends thereof, means for releasing the second 
gripping device from the wires and for reengag 
ing it therewith, means for limiting additional 
outward movement of the bodily movable gripping 
device at a second predetermined position when 
the Wires are released by the second aforesaid 
gripping device so that the said gripping device 
reengages the wires near the corresponding op 
posite ends thereof, the two said movement limit 
ing means relatively positioning the gripping de 
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vices and the wires for final twisting of the wires 
at the end portions thereof when relative rota 
tion is again effected between the gripping de 
vices which final twisting again causes the bodily 
movable gripping device to move inward in op 
position to the biasing means, and means for 
limiting outward movement of the bodily movable 
gripping device at a third predetermined posi 
tion upon the release of either gripping device 
from the wires after final twisting. 

12. In a brush making machine, the combina 
tion of two devices for gripping brush wires at 
positions spaced from the ends thereof one of 
which devices is a nonrotatable vise biased for 
longitudinal outward movement and the other 
of which devices is a rotatable chuck serving upon 
rotation to effect primary twisting of the wires 
between the said positions of engagement, oper 
ating means for causing one of the wire gripping 
devices to release and reengage the wires, means 
operable upon such release for stopping longi 
tudinal movement of the vise at a predetermined 
position so that reengagement of the wires is at 
a position closely adjacent the ends thereof, oper 
ating means for causing the other wire gripping 
device to release and reengage the wires, means 
operable upon the last said release for stopping 
longitudinal movment of the wise at a second pre 
determined position so that the last said reen 
gagement of the wires is at a position closely ad 
jacent the ends thereof, means operable after 
reengagement of the wires by both devices for ro 
tating the chuck to effect twisting of the end por 
tions of the wires with resultant inward move 
ment of the vise due to shortening of the effective 
length of the wires, and means for stopping move 
ment of the vise at a third predetermined posl 
tion upon release of the wires after the last said 
twisting. 

13. In a brush making machine, the combina 
tion of two devices for gripping brush wires at 
positions spaced from the ends thereof one of 
which devices is a nonrotatable vise biased for 
longitudinal outward movement and the other of 
which devices is a rotatable chuck Serving upon 
rotation to effect primary twisting of the wires 
between the said positions of engagement, a stop 
longitudinally movable with the vise, a stationary 
abutment engageable by the stop, a Spacer hav 
ing a wide position and having a narrow portion 
adjacent the abutment, the spacer being ini 
tially positioned with the wide portion thereof 
interposed between the abutment and the stop, 
operating means for causing one of the wire grip 
ping devices to release and reengage the wires, 
the vise upon release of the wires moving longi 
tudinally until the stop engages the wide portion 
of the spacer so that reengagement of the wires 
is at a position closely adjacent the ends thereof, 
means for fully withdrawing the spacer after the 
said release and reengagement so that neither 
portion thereof is interposed between the stop 
and the abutment, operating means for causing 
the other wire gripping device to release and reen 
gage the wires, the vise upon the last said release 
of the wires moving longitudinally until the stop 
engages the abutment so that the last said reen 
gagement of the wires is at a position closely ad 
jacent the ends thereof, and means operable after 
reengagement of the wires by both devices for ro 
tating the chuck to effect twisting of the end por 
tions of the wires, the wise and stop being moved 
longitudinally inward during such twisting so that 
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tion with only the narrow portion thereof inter 
posed between the stop arid the abutment. 
1. A machine as set forth in claim 13, where 

in the spacer is biased toward its interposed post 
tion so that upon release thereof after it has been 
fully withdrawn the narrow portion thereof en 
gages the side of the stop and so that after the 
said inward movement of the vise and the stop the 
wide portion of the spacer engages the side of 
the stop with the narrow portion thereof inter 
posed between the stop and the abutment. 

15. A machine as set forth in claim 13, wherein 
means is provided for biasing the spacer toward 
lts interposed position, and wherein mechanism 
ls provided enabling the second said operating 
means to act substantially simultaneously with 
the release of the wires to fully withdraw the 
spacer, the said mechanism upon reengagement 
of the wires permitting the spacer to be moved 
by its biasing means until the narrow portion 
thereof engages the side of the stop so that upon 
subsequent inward movement of the vise and stop 
the spacer is moved by its biasing means to a 
position wherein the main rear face thereof en 
gages the side of the stop and wherein the said 
narrow portion thereof is interposed between the 
stop and the abutment. 

16. In a brush making machine, the combina 
tion of two devices for gripping brush wires at 
positions spaced from the ends thereof one of 
which devices is a nonrctatable vise biased for 
longitudinal outward movement and the other of 
which devices is a rotatable chuck serving upon 
rotation to effect primary twisting of the wires 
between the said positions of engagement, a stop 
longitudinally movable with the vise, a station 
ary abutment engageable by the stop, a movable 
Spacer having a wide portion and having a nar 
row portion adjacent the abutment, the spacer 
being initially positioned with the wide portion 
thereof interposed between the abutment and the 
stop, means for biasing the spacer toward its in 
terpCsed position, operating means for causing 
one of the wire gripping devices to release and 
reengage the Wires, the wise upon release of the 
wires moving longitudinally until the stop en 
gages the wide portion of the spacer so that re 
engagement of the wires is at a position closely 
adjacent the ends thereof, operating means for 
causing the other wire gripping device to release 
and reengage the wires, mechanism enabling the 
last said operating means to act Substantially 
simultaneously with the last Sald release of the 
wires to fully withdraw the spacer So that neither 
portion thereof is interposed between the stop and 
the abutment to thus permit the vise to move 
longitudinally until the stop engages the abut 
ment with the result that the last said reengage 
ment of the wires is at a position closely adjacent 
the ends thereof, said mechanism being operable 
when the stop is in its position of engagement 
with the wide portion of the spacer and the said 
mechanism releasing the spacer for movement by 
its basing means upon reengagement of the wires 
by the last said gripping device, means operable 
after reengagement of the wires by both devices 
for rotating the chuck to effect twisting of the 
end portions of the wires, the wise and stop being 
moved longitudinally inward during such twist 
ing so that the spacer may be moved by its bias 
ing means to an intermediate position wherein 
Only the narrow porticin thereof is interposed be 
tween the stop and the abutment with the result 
that the stop engages the narrower portion of the 

the spacer may be moved to an intermediate posi- 75 spacer upon release of the wires after the last said 
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twisting, and means rendering the spacer with 
drawing mechanism inoperable when the stop is 
in its position of engagement with the narrow 
portion of the spacer. 

17. In a brush making machine, the combina 
tion of a main slide movable rearward and for 
ward, the combination of two devices on the main 
slide for gripping brush wires at positions spaced 
from the ends thereof one of which devices is a 
nonrotatable vise biased for longitudinal outward 
movement and the other of which devices is a ro 
tatable chuck serving upon rotation to effect prl 
mary twisting of the wires between the said posi 
tions of engagement, operating means for causing 
the wire gripping devices to release and reengage 
the wires, the vise upon release of the wires mov 
ing longitudinally so that the wires are reengaged 
closely adjacent the ends thereof with the result 
that upon further rotation of the chuck the end 
portions of the wires are twisted, and means de 
pendent on the rearward movement of the main 
slide for moving the wise longitudinally inward 
from its extreme outward position. 

18. A machine as set forth in claim 17, wherein 
means is provided for retaining the wise in the 
position to which it is noved by the said wise 
moving means, 

19. A machine as set forth in claim 17, wherein 
the vise moving means comprises a stationary 
cam and a cam engaging element connected with 
the vise. 

20. In a brush making machine, the combina 
tion of a main slide movable rearward and for 
ward, the combination of two devices on the main 
slide for gripping brush wires at positions spaced : 
from the ends thereof one of which devices is a 
nonrotatable vise biased for longitudinal cutward 
movement and the other of which devices is a 
rotatable chuck serving upon rotation to effect 
primary twisting of the wires between the said 
positions of engagement, operating means for 
causing one of the wire gripping devices to release 
and reengage the wires, means operable upon 
such release for stopping longitudinal movement 
of the wise at a predetermined position so that re 
engagement of the wires is at a position closely 
adjacent the ends thereof, operating means for 
causing the other wire gripping device to release 
and reengage the wires, means operable upon the 
last said release for stopping longitudinal move 
ment of the vise at a second predetermined posl 
tion so that the last said reengagement of the 
wires is at a position closely adjacent the ends 
thereof, means operable after reengagement of 
the wires by both devices for rotating the chuck 
to effect twisting of the end portions of the wires 
with resultant inward movement of the vise 
due to shortening of the effective length of the 
wires, means for stopping movement of the wise 
at a third predetermined position upon release 
of the wires after the last said twisting, and 
means dependent on the rearward movement of 
the main slide for moving the vise longitudinally 
inward to the said third predetermined position 
in the event that it is not so moved as the result 
of the final twisting of the wires. 

21. In a brush making machine, the combina 
tion of a main slide movable rearward and for 
ward, the combination of two devices on the main 
slide for gripping brush wires at positions spaced 
from the ends thereof one of which devices is a 
nonrotatable vise biased for longitudinal outward 
movement and the other of which devices is a 
rotatable chuck serving upon rotation to effect 
primary twisting of the wires between the said 
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positions of engagement, a stop longitudinally 
movable with the vise, a stationary abutment en 
gageable by the stop, a spacer having a wide 
position and having a narrow portion adjacent 
the abutment, the spacer being initially positioned 
with the wide portion thereof interposed between 
the abutment and the stop, means for biasing the 
spacer toward its interposed position, operating 
means for causing One of the wire gripping de 
vices to release and reengage the wires, the Wise 
upon release of the wires moving longitudinally 
until the stop engages the wide portion of the 
spacer so that reengagement of the wires is at a 
position closely adjacent the ends thereof, means 
for fully withdrawing the spacer after the said re 
lease and reengagement so that neither portion 
thereof is interposed between the stop and the 
abutment, operating means for causing the other 
wire gripping device to release and reengage the 
wires, the wise upon the last said release of the 
wires moving longitudinally until the stop engages 
the abutment so that the last said reengagement 
of the wires is at a position closely adjacent the 
ends thereof, means operable after reengagement 
of the wires by both devices for rotating the chuck 
to effect twisting of the end portions of the wires, 
and means dependent on the rearward movement 
of the main slide for moving the vise and stop 
longitudinally inward to an extent sufficient to 
permit the spacer to be moved by its biasing 
means to an intermediate position with only the 
narrow portion thereof interposed between the 
stop and the abutment. 

22. In a brush making machine, the combinaw 
tion of two devices initially positioned for releas 
ably gripping brush wires at positions spaced from 
the ends thereof one of which devices is bodily 
movable longitudinally, means biasing the bodily 
movable gripping device outward away from the 
other gripping device, means for effecting rela 
tive rotation between the gripping devices to 
cause primary twisting of the wires between the 

... said initial positions of engagement, the primary 
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twisting action causing the bodily movable grip 
ping device to move inward in opposition to the 
biasing means, means dependent upon the said 
inward movement of the bodily movable gripping 
device for stopping the relative rotation between 
the gripping devices, means for releasing one. 
gripping device from the wires and for reengag 
ing it therewith, means for limiting outward 
movement of the bodily movable gripping device 
at a predetermined position when the wires are 
released by the last aforesaid gripping device SO 
that the said device reengages the wires near the 
corresponding ends thereof, means for releasing 
the second gripping device from the wires and 
for reengaging it therewith, means for limiting 
additional outward movement of the bodily mov 
able gripping device at a second predetermined 
position when the wires are released by the sec 
ond aforesaid gripping device so that the said 
gripping device reengages the wires near the cor 
responding opposite ends thereof, the two said 
movement limiting means relatively positioning 
the gripping devices and the wires for final twist 
ing of the wires at the end portions thereof when 
relative rotation is again effected between the 
gripping devices which final twisting again causes 
the bodily movable gripping device to move in 
ward in opposition to the biasing means, and 
means dependent upon the last said inward move 
ment of the bodily movable gripping device for 
stopping the relative rotation between the grip 
ping devices. 
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23. In a brush making machine, the combina 

tion of two devices initially positioned for releas 
ably gripping brush wires at positions spaced fron 
the ends thereof one of which devices is bodily 
movable longitudinally, means biasing the bodily 
movable gripping device outward away from the 
other gripping device, means for effecting rela 
tive rotation between the gripping devices to cause 
primary twisting of the wires between the said 
initial positions of engagement, the primary 
twisting action causing the bodily movable grip 
ping device to move inward in opposition to the 
biasing means, means for stopping relative rota 
tion between the gripping devices, means includ 
ing a member movable in unison with the bodily 
movable gripping device for actuating the said 
stopping means after a predetermined movement 
of the said gripping device during primary twist 
ing, means for releasing the gripping devices from 
the wires and for reengaging them therewith, 
means for limiting outward movement of the 
bodily movable gripping device at a predeter 
mined position when the wires are released and 
reengaged, the gripping devices then engaging 
the wires near the ends thereof for final twisting 
when relative rotation of the gripping devices is 
again effected and the final twisting action caus 
ing the bodily movable gripping device to again 
move inward in opposition to the biasing means, 
and a spacer movable to a position between the 
ctuating member and the rotation stopping 
means, the said spacer enabling the actuating 
member to actuate the stopping means after a 
predetermined movement of the bodily movable 
gripping means during final twisting. 

24. In a brush making machine, the combina 
tion of two devices for gripping brush wires at 
positions spaced from the ends thereof one of 
which devices is a nonrotatable vise blased for 
longitudinal outward movement and the other of 
which devices is a rotatable chuck serving upon 
rotation to effect primary twisting of the wires 
betwi en the said positions of engagement, op 
erating means for causing one of the wire grip 
ping devices to release and reengage the wires, 
means operable upon such release for stopping 
longitudinal movement of the vise at a prede 
termined position so that reengagement of the 
wires is at a position closely adjacent the ends 
thereof, operating means for causing the other 
wire gripping device to release and rcengage the 
wires, means operable upon the last said release 
for stopping longitudinal movement of the wise 
at a second predetermined position so that the 
last said reengagement of the wires is at a posi 
tion closely adjacent the ends thereof, means op 
erable after the first engagement of the wire 
gripping devices with the wires to rotate the 
chuck to effect primary twisting and operable 
after the aforesaid reengagement of the wires by 
both devices for rotating the chuck to effect 
twisting of the end portions of the wires, a long 
tudinal rod movable with the vise, means en 
gageable by the rod for stopping the chuck ro 
tating means upon movem nt of the vise and rod 
to a predetermined position during primary 
twisting, and a longitudinally movable pin adapt 
ed to be interposed between the rod and the 
chuck stopping means during twisting of the ends 
of the wires to enable the rod to operate the said 
chuck stopping means upon movement of the vise 
and rod to a second predetermined position. 

25. A machine as set forth in claim 24, where 
in the ph is carried by and longitudinally mov 
able relatively to a pivoted arm, the arma beling 
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movable to locate the pin in its interposed posi 
tion or to remove it therefron. 

26. A machine as set forth in claim 24, Where 
in the pin compris.s a longitudinal main body 
and a longitudinal screw adjustable with respect 
to the main body to change the effective length 
of the pin. 

27. In a brush making machine, the combina 
tion of two devices for gripping brush wires at 
positions spaced from the ends threof one of 
which devices is a nonrotatable vise biased for 
longitudinal outward movement and the other of 
which devices is a rotatable chuck serving upon 
rotation to effect primary twisting of the wires 
between the said positions of engagement, a stop 
longitudinally movable with the vise, a stationary 
abutment engageable by the stop, a spacer in 
tially interposed between the abutment and the 
stop, an arm connected with the spacer for mov 
ing it, operating means for causding one of the 
wire grippling devices to release and reengage 
the wires, the wise upon release of the wires mov 
ling longitudinally until the stop engages the 
spacer so that r-engagement of the wires is at 
a position closely adjacent the ends thereof, op 
erating means for causing the other wire grip 
ping device to release and reengage the wires, 
means enabling the last said operating means 
to withdraw the Spacer from its interposed posi 
tion substantially simultaneously with the last 
said release of the wires to enable the wise to move 
longitudinally until this stop engages the abut 
ment so that the last said reengagement of the 
wires is at a position closely adjacent the ends 
thereof, means operable after the first engage 
ment of the Wire gripping devices with the wires 
to rotate the chuck to effect primary twisting 
and operable after the aforesaid reengagement 
of the wires by both devices for rotating the 
chuck to effect twisting of the end portions of 
the wires, mechanism automatically operable 
upon the longitudinal inward movement of the 
vise to a predetermined position during primary 
twisting for stopping the chuck rotating means, 
means automatically operable upon the longi 
tudinal inward movement of tha vise to a second 
predetermined position during twisting of the 
ends of the wires for operating the said chuck 
stopping mechanism, and mechanism for caus 
ing the last said means to be operative when the 
spacer is in its withdrawn position and inopera 
tive when the spacer is in its interposed posi 
tion, 

28. In a brush making machine, the combina 
tion of two devices for gripping brush wires at 
positions spaced from the ends thereof one of 
which devices is a nonrotatable wise biased for 
longitudinal Outward movement and the other 
of which devices is a rotatable chuck serving 
upon rotation to effect primary twisting of the 
wires between the said positions of engagement, 
a stop longitudinally movable with the vise, a 
stationary abutment engageable by the stop, a 
spacer initially interposed between the abutment 
and the stop, an arm connected with the spacer 
for moving it, operating means for causing one 
of the wire gripping devices to release and re 
engage the wires, the wise upon release of the 
wires moving longitudinally until the stop en 
gages the spacer so that reengagement of the 
wires is at a position closely adjacent the ends 
thereof, operating means for causing the other 
wire gripping device to release and reengage the 
wires, means enabling the last said operating 
means to withdraw the spacer from its interposed 



8,549,886 
21 

position substantially simultaneously with the 
last said release of the wires to enable the vise 
to move longitudinally until the stop engages 
the abutment so that the last sadd reengagement 
of the wires is at a position closely adjacent the 
ends thereof, means operable after the first en 
gagement of the wire gripping devices with the 
wires to rotate the chuck to effect primary twist 
ing and operable after the aforesaid reengage 
ment of the wires by both devices for rotating 
the chuck to effect twisting of the end portions 
of the wires, a longitudinal rod movable with 
the vise, means engageable by the rod for stop 
ping the chuck rotating means upon movement of 
the wise and rod to a predetermined position 
during primary twisting, a longitudinally mov 
able pin adapted to be interposed between the 
rod and the chuck stopping means during twist 
ing of the ends of the wires to enable the rod to 
operate the said chuck stopping means upon 
movement of the vise and rod to a second prede 
termined position, and mechanism operable by 
the spacer withdrawing means for moving the 
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said pln to its interposed position when the spacer 
is moved to its withdrawn position and for mov 
ing the said pin Out of its interposed position 
when the spacer is moved to its interposed posi 
tion. 

29. A machine as set forth in claim 28, wherein 
the pin is resiliently supported so that it will 
yield when moved toward its interposed posi 
tion with the rod in position to interfere with 
such movement. 
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