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BRUSE NIACHINE, 

Application filed May 25, 1917. 

To all at hon it may concern. 
Be it, known that I, WALTER C. READ, a 

citizen of the United States, residing in the 
town of Bloomfield, county of Essex, and 
State of New Jersey, have invented certain 
new and useful improvements in Brush. Ma 
chines, of which the following is a specifica 
tion. 
My invention relates to a device designed 

to hold a wooden blank which is to become 
the back of a brush, and firmly to position 
this blank while it is undergoing certain 
operations in the course of brush manufac 
ture, such as drilling the blank with the 
holes which are to receive the tufts and Sub 
Sequently tufting the brush, that is, inserting 
the tufts or bristles in the previously drilled 
holes and securing them in place. 
My invention aims to perform the various 

functions attendant upon positioning and 
holding the blank in predetermined succes 
sive positions without manual effort or at 
tention on the part of the operator, all the 
various operations being accomplished auto 
matically by suitable mechanism. While 
thus doing away with hand labor and thus 
reducing the cost of manufaiture, my in 
sention also makes possible the further ad 
vance of absolute unifornity in the product, 
that is, every back will be drillied with the 
same number of holes, positioned exactly the 
same and of uniform depth, so that if a drill 
ing machine and tufting machine are cou 
led together, the blanks after being drilled 
may be removed from the holder or carrier 
of the drilling machine and placed in a simi 
lar carrier of the tufting machine with the 
definite certainty that the tufts will cen 
trally enter the holes previously drilled. 
Many other advantages will become ap 
parent from the following specification. 

in the accompanying drawings, which 
form a part of this specification, Figure 1 is 
a front elevation of one embodiment of my in 
vention mounted in connection with a drill 
ing machine of the usual type. Figure 2 is 
a fragmentary view, also in front elevation, 
of the blank carriers and part of their Oper 
ating mechanism at the phase in the oper 
ation of the machine when the drill has 
finished operating on one blank and is about 
to drill a companion blank. Figure 3 is a 
top view on an enlarged scale of the carrier 
mechanism in the position of Figure 1. Fig 

of the drilled blank. 
similar to Figure 12 but showing the left 

Serial No. 170,825. 

lire 4 is a longitudinal sectional view on line 
IV-TV of Figure 3. Figure 5 is a plan 
yiew of the machine in the same phase as 
figure 1. Figure 6 is a horizontal sectional 
view on line VI-VI of Figure 1. Fig 
ure 7 is a vertical Sectional view on line 
VII-VII of Figure 4. Figure S is a verti 
cal Sectional view on line VII-VIi of 
Figure 1. Figure 9 is a view of a portion 
of the mechanism of Figure 8 at a different 
phase. Figure 10 is a vertical sectional view 
on line X-X of Figure 1. Figure i is a 
fragmentary view of a portion of the mech 
anism of Figure 10, corresponding in its 
phase to Figure 9. Figure 12 is a diagrain 
natic view of a brush blank partially drilled 
and a portion of another blank completely 
drilled. Figure 13 is a longitudinal sec 
tional view on line X-XII of Figure 
12. Figure 14 is a view similar to Figure 
12 at a later phase in the operation of the 
machine. Figure 15 shows a blank com 
pietely drilled. Figure 16 is a longitudinal 
Sectional view on line XVI-XVI of Figure 
15. Figure 17 is a transverse sectional view 

Figure 18 is a view 

in and blank partly drilled. Figure 19 is a 
longitudinal sectional view online XIX 
XX of Figure 18. Figure 20 is a view 
sianilar to Figure 18 but showing a later 
phase in the operation. Figure 21 shows the 
left-hand blank completely drilled. Figure 
22 is a transverse sectional view of such 
blank. Figure 23 is a longitudinal sectional 
yiew on line XXIII-XXIII of Figure 21. 
Figure 24 is a fragmentary view of a portion 
of the mechanism for accomplishing the re 
versal of certain of the controlling mech 
aS). 

Referring to the drawings in detail, the 
nuneral 1 designates a base upon which is 
mounted a frame 2, in which is journaled a 
shaft 3 upon which is loosely hounted a pill 
ley 4 driven by belt 5. The clutch 6 splined 
to the shaft 3 is adapted to lock the pulley 
4 on the shaft and cause the simultaneous ro 
tation thereof. Upon the shaft 3 is mount 
ed a gear 7 meshing with gear 8 on the shaft 
9, likewise mounted in the frame 2 and car 
Tying upon its inner eid the calls 10 and 11. 
The cam 11 is provided with a follower 12 
(see Figures 5 and 10) mounted upon an 
arm 13 pivoted at 14 to a fixed part of the 
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frainework of the machine and pivotally 
connected at an intermediate point to an arm 
15, which is pivoted at 6 to a bell crank 
lever 17. Upon the extending end 18 of this 
bell crank lever is pivoted a pawl 19, which 
is constantly urged toward the lever by 
means of a spring 20. This pawl is adapted 
to engage teeth 21 on the periphery of a 
wheel 22 fixed to the shaft 23, which is suit 
ably mounted in bearings 24, 25. Each rev 
olution of the can 11 in the direction of the 
arrow in Figure 10 causes the pawl 19 to ad 
vance the wheel 22 a step equal to the length 
of a tooth and a space between two teeth and 
then returns the pawi to its initial position, 
where it will enter the space between the 
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next two teeth. It will be seen that the 
shape of the pawl is such that in moving 
downward in Figure 10, it will be locked 
with the teeth of the wheel 22 and will cause 
the wheel to move with it, while in moving 
upward the pawl will ride over the teeth. The 
cams. 10 and 11 are so designed and bear 
Such an angular relationship to each other 
that at the instant the pawl 19 ends its 
downward travel, that is, when it has ad 

complete step, the 
wheel will be locked in that position by 
means of a dog 26 carried by a block 27, 
which has a pin-and-slot connection with a 
lever 28 pivoted to the frame at 29 and hav 
ing its upper end pivoted to a link 30, which 
in turn is pivoted to an arm 31 mounted 
upon a rock shaft 32 to which is also secured 
the arm 33 carrying the follower 34 of the 
can 10. It will thus be seen that by the 
Inechanism this far described the contin 
uous revolution of the shaft 3 gives the 
wheel 22 and the shaft 23 a step-by-step 
movement equal to the length of a tooth and 
the distance between two teeth. 
Mounted in guideways 35 in front of the 

inachine is a vertically sliding arm 36 in 
which is journaled a chuck 37 of any suit 
able construction for holding the drill 38. 
The upper end of the shaft to which the 
chuck is secured is provided with a pulley 39 
over which passes a belt 40 running over the 
guide pulleys 41 and pulley 42 on shaft 43. 
This shaft carries another pulley 44, which 
is continuously driven by the belt 45 passing 
over a pulley 46 on the shaft 3. By this 
mechanism the drill 38 is continuously ro 
tated as long as the shaft 3 revolves. 
arm 36 and consequently the drill are re 
ciprocated vertically by mechanism includ 
ing an arm 47 pivoted to the arm 36 at 48 
and at its other end to a bell-crank lever 49 
centrally mounted upon the frame of the 
machine. The other end of this bellcrank 
lever is pivoted at 50 to the connecting rod. 
51, which in turn is pivoted at 52 to the side 
of cam i. 
The blank which is to be drilled or other 

wise operated upon by the machine, may 

The 
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consist of a body portion 53 and a handle 
54. The face of the body portion is custom 
arily curved transversely, as shown in Fig 
ille 17, and the tip 55 is curved or beveled 
off as shown in Figure 13. 

in the manufacture of a brush of this 
type, the tufts are usually placed radially 
with respect to the transverse curvature and 
while they are perpendicular to the axis of 
the brush near the handle, as shown in Fig 
ures 13 and 16, they are inclined at an in 
cleasing angle as the tip is reached. Fur 
thermore, in order to nake the bristies ap 
pear uniforn, it is necessary to have the 
tufts closer together at the tip, where they 
are inclined sharply away from each other, 
than near the handle where they are more 
or less parallel. It will thus be seen that a 
complex motion of the blank holder or car 
rier is necessary, if the dirill is to have a 
simple vertical reciprocating movement. 
Not only must the holder be capable of a 
transverse tilting movement about the cen 
ter of curvature of the face of the blank, 
but it must also be tiltable longitudinally to 
accomplish the inclining of the tufts re 
quired by the mutual inclination of the holes 
in Figure 16, and must also be capable of a 
movement toward and away from the drill, 
since the holes are bored to a Substantially 
uniform depth. The carrier must also move 
back and forth so as to cover the area of the 
body of the blank with the desired number 
of holes, and their spacing must be constant 
and predetermined. The carrier and the 
mechanism for giving it these complex 
movements will now be described. 
The blank holders consist of plates 56 

and 57 mounted upon the frames 58 and 59, 
respectively, (see Figures 3, 4 and 7). 
Each plate is provided at one side with a 
stop or guide 60, against which one side of 
the blank is adapted to be seated, and at 
one end with stops 61 having beveled faces 
adapted to engage the narrowing part of 
the blank. A movable clip 62 forced in 
wardly by means of sprino's 63, is adapted 
to be clamped against the other side of 
the blank by the wing bolt 64. It will be 
understood that in placing a blank in the 
machine, the wing bolt 64 is retracted suffi 
ciently to permit the blank to be placed 
by the operator in contact with the stops 60 
and 61. A turn of the wing bolt 64 will 
then be sufficient to clamp the blank be 
tween the clip 62 and the stops, its longi 
tudinal position being determined by the 
engagement of the stops 61 with the reced 
ing ends of the blank adjacent to the 
handle. It will be seen that the plates and 
the frames to which they are secured are 
angularly disposed With reference to each 
other and that the stops are so arranged 
that the carrier is capable of holding two 
blanks with the tips close together. Each 
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of the frames 58 and 59 is provided with 
depending ends 65 having the lower edges 
66 formed on an arc and seating upon simi 
larly curved surfaces 67 in a sub-frame 68. 
The surfaces 66 and 67 are held in continu 
ous but slidable engagement by means of 
pins 69 mounted upon supports 70 secured 
to the sub-frame and entering grooves 71 in 
the members 65, these grooves being 
formed about the same axis as the surfaces 
66 and 67. By this construction, the car 
riers and the blanks are capable of trans 
verse tilting movement about the axis of 
the curved surfaces 66. The machine is so 
designed that this axis is also the axis of 
the transverse curvature of the blank when 
it is in position in the carrier. The device 
for communicating tilting motion to the car 
riers includes pins 72 projecting from 
blocks slidably mounted in the adjacent end 
members 65 of the two carriers and entering 
holes in a spool 73 mounted upon rod 74. 
This rod is adapted to reciprocate freely in 
bearings formed in an upward extension of 
the Sub-frame and is secured at its inner 
end to an arm 75 mounted in and connect 
ing uprights 76 and 77, the lower ends hav 
ing a dove-tail connection at 78 and 79, re 
Spectively, with a fixed portion of the main 
frame of the machine. This construction 
provides a frame which is adapted to slide 
horizontally in a direction forwardly and 
rearwardly of the machine. The position 
of this frame and consequently the trans 
verse tilting motion of the carrier are con 
trolled by a cam 80 on one face of the wheel 
22. This cam is provided with a follower 
81 mounted on and arm 82 secured at its 
other end to a shaft 83, which is provided 
with arms 84 and 85 pivoted to links 86 
and 87, respectively, which are in turn 
pivoted to the uprights 76 and 77. It will 
be seen that the cam groove 80 causes the os 
cillation of the arm 82 and through its link 
age produces a reciprocation of the mem 
bers 76 and 77 connected by the arm 75 
which in turn reciprocates the rod 74 and 
this tilts the carriers transversely. 
The Sub-frame 68 has the general form of 

a cross, the top carrying the rod 74 and the 
armS Supporting the Outer ends of the car 
riers. This cross is provided centrally with 
a transverse shaft 90 extending laterally be 
yond the sub-frame on each side and pro 
vided with the rollers 91 and 92 resting on 
the arcuate rails 93 and 94, respectively. 
The position of the sub-frame, and conse 
quently of the carriers and the blanks is de 
termined by the following nechanism: 

Link 95 is pivoted at 96 to an arm 97 se 
cured to the upper part of one side of the 
sub-frame. The other end of this link is 
pivoted at 98 to one arm 99 of a bell-crank 
lever, which is pivoted to the frame at 100. 
The other arm 101 of this lever is pivoted to 

the upper end of the link 102, the bottom of 
which is pivoted to an arm 103. The link 
iO2 may be provided with the turn-buckle 
104 for purposes of adjustment. The inner 
end of the lever 103 is pivotedly monted 
upon the shaft 105. Centrally mounted 
(pon the leve" (13 is a "-shaped dog 106, 
which is fl'ea t) love about the point, 10 as 
all axis (see Figure 6). With the parts in 
the position shown in Figure 6, the extending 
end of this dog is thrown to the right into a 
sioi, (8 in oleai in 109 of a bell-crank lever 
Bagunted upo; the shaft 105 (see Figure 11). 
The other airn 110 of this lever is provided 
With a call roller or follower 111 entering 
a gim groove i 2 in the face of the wheel 
22 opposite to the can 80. As the wheel 22 
revolves, it will cause an oscillation of the 
bell-crank alm 110, and when the dog 106 
is in the position shown in Figure 6, the other 
aim 109 and the lever 103 are locked to 
getiher by the dog, and consequently this 
osciliation of the arm 109 will be communi 
cated to the aim 95 through the linkage pre 
viously described, and this will control the 
position of the arm 9 and thereby the upper 
end of the el'oss forming the sub-frame for 
the carrier's. When, however, the dog 106 
is thrown to the left with relation to Figure 
{3, direct connection between the beli-crank 
alm 109 and the lever 103 will be broken. 
The dog will then enter a slot in a lever 113, 
which is reely mounted upon the shaft 105 
and which his its rear end connected by a 
link 114 to a hell-crank lever 115 pivoted to 
the frame at 116. The upper end of this 
bell-crank lever is pivoted at 117 to a link 
its, which is pivoted at 119 to the arm 110. 
Whe such a connection is established be 
tween the aim i03 and the lever 113, any 
no sement of the bell-c3'ank arm 110 toward 
the rear of the machine, instead of lifting the 
airil 103 will depress it, since the connection 
between the ell-crank arm 109 and the arm 
i{33 has been broken and motion is now com 
municated fro13, the arm iO to the arm 103 
through link 18, bell-crank ever 115, 
link 114, ievel 13 and the dog 106. This 
mechanism this affords an effective means 
for causing a reverse movement of the arm 
103 with reference to the notion of the 
bell-crank aim 110 merely by shifting the 
dog 06 through a small angle. 
The mechanisin Shich controls the action 

e log consists of a frame including the 
lirights 20, which Spain the "-shaped head 
of the dog 06, and the horizontal connec:- 
ing member's 21, 22, the entire frame being 
slidable laterally in the main frame of the 
machine. The position of the frame is con 
roiled by a lever 23 pivoted to the main 
frame at 24 and having its lower end con 
lected to the member 121 by a pin-and-slot 
connection 125 (see Figure 1). The upper 
and of the lever 123 is provided with a wide 
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Figure 2. 

notch 126, adjacent to which is pivoted a 
latch 127 (see Figure 24). Projecting real 
wardly from the latch is a pin 128 adapted 
to move in the notch 126. The upper end of 
the latch is connected to the lever 123 by a 
spring 129. It will be seen that the latch 
has two positions of rest; one in yhich the 
pia) 1:28 is in contact with the light-hand 
side of the notch 126 as shown in Figures 1 
and 24, and another in which the latch is 
swung to the left with the pin bearing 
against the left-hand side of the notch as in 
iigure 2. 
wheel 3) nounted upon the shaft 23 the 
latch is engaged by a pin 131. If the parts 
aie in the position silown in Figures 1 and 
24, the pin 31 will stilike the upper portion 
of the latch and Will swing the upper end 

23 to the right. This will of the level 123 V. 
throw the lower end of the lever 123 and 
consequently the frame to which it is con 
nected to the left with reference to Figure 1 
and will shift the dog 106 into the position 
of Figure 6. Further travel of the pin 131 
will cause it to encounter the lower curved 
portion of the latch 127, and will throw the 
latch into its other position, namely, with 
the pin 128 resting against the left-hand 
eild of the notch 26, but this is accom 
plished without any further movement of 
the lever 123. This is the position shown in 

The next revolution of the wheel 
130 will bring the pin 131 against the other 
face of the latch, first swinging the upper 
end of the ever 123 to the left, with respect 
to Figures 1 and 24, and then moving the 
latch about its pivot into the position shown 
in these figures. At each complete revolu 
tion of the wheel 130 when the pin 131 strikes 
the latch, there will be a movement of the 
frame to which the lever 123 is connected, 
either to the right or to the left, as the case 
imay be, and consequently a reversal of the 
{\otion of the aim 103 with reference to the 
bell-crank a 'm 10 and therefore with refer 
ence to the cam 112 and its follower 111. 
The lowe' end of the arm of the cross 

which forms the sub-frame for the carriers 
is pivoted at 132 to a link 133, the other end 
of which is pivoted to a beli-crank lever 134 
having its opposite ai'in pivoted to a link 135 
connected at its lower end to an arm i36 
iOosely mounted upon the shaft 105, which 
carries a dog 137 adapted to engage either 
the level i3S or the alm 139 of a bell-crank 
lever 140 provided at its upper end with a 
roller or cam follower 141 entering a can 
groove 142 in one face of the wheel 130. 
The mechanism for operating the dog 37 

consists of uprights 143 forming a part of 
the same frame as the uprights 120 and mov 
ing with then, So that a similar and syn 
chronous reversal of motion is afforded. 
The lever 13S is connected by suitable link 
age including a bell-crank lever 144 (see 

Once in every revolution of the 

bell-crank ever 68. 

1433,15. 

Figure 8) to the upper arm of the bell-crank 
iever 140, this back gearing being the same 
as in the case of the mechanism actuated by 
the cam 112, and providing the same rever's- 
ing action. . 
The railis 93 and 94 are connected by a bar 

150 (see Figure 3) and each is mounted 
upon a W-shaped frame pivoted at 151 to a 
cross-head 152 provided with slots i53 in 
which are mounted bolts 154 secured to the 
anain fraine of the machine. This cross head 
is vertically adjustable by means of a screw 
155 passing through the internally threaded 
block 156 mounted upon the main frame and 
provided with a hand wheel 57. The cross 
heavi is also provided with an upwardly ex 
tending arm 158 (see Figure i) which is 
connected by the pivotally mounted links 
159, 160 to the rod 90 forming the axis of 
the roller's 91 and 92. 
The position of the rails and their sup 

porting frame with reference to the axis of 
their pivotal mounting 151 is controlled by 
mechanism precisely similar to that con 
nected to the lower end of the cross forming 
the sub-frame. This consists of a link i61 
pivoted to the rail 94 at 162 and at its other 
end to a bell-crank ever 163, the lower end 
of which is connected by the link 164 to an 
: In 165 carrying the dog 166, similar in its 
construction and functions to the dogs 106 

37. This dog is adapted to cooperate and 37. 
either with one end of the bell-crank lever 
167 mounted on shaft 105 or with the lever 
J. (38 which is connected by the link 169 to 
the bell-crank lever 170 pivoted to the main 
frame at 171 (see Figures 6, 8 and 9). The 
tipper al'm of this lever is connected by a link 
12 to the upwardly extending alm 173 of 

The arm 173 carries 
at its upper end a roller 174 which ente's 
and forms the follower of the cam groove 
175 on the face of the wheel 130 opposite 
from the cam 142. The position of the dog 
163 is controlled by uprights 176 which are 
secured to the uprights 120 and 143 by th 
connecting members 121, 122. 
In the operation of the device, assuming 

that the pulley 4 is continuously rotated by 
the belt 5 and the clutch 6 is engaged, the 
drill will be rotated continuously by belts 
40 and 45 and pulleys and shafts with which 
they cooperate. Each time the cam 11 makes 
one complete rotation, the drill will be 
given a complete vertical reciprocation 
through the bell-crank levers and links which 
connect them, since the cams 10 and 11 are 
mounted on the same shaft and revolve with 
it. For each reciprocation of the drill, the 
wheels 22 and 130 will be advanced one step 
through the action of the mechanism actuat 
ed by cams 10 and 11 and this interval will consist of a relatively short period during 
which the wheels are being advanced one 
step by the pawl 19 and a relatively long 
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period during which they are locked in 
stationary position by the dog 26. The re 
lation of the cams to the point 52 at which 
the arm 51 is pivoted to the can 11 is such 
that it will be during this period of rest that 
the drill makes its downward travel or opera 
tive stroke. Consequently, when the drill is 
making its downward stroke, the carriers and 
the blanks held by them are stationary. The 
step-by-step movement of the wheels 22 and 
130 results in a variety of motions being in 
parted to the carriers through the agency 
of the four cams 80, 112, 142 and 175 and 
the mechanism which connects them to the 
carriers. The cam 80 acting through the arm 
82 controls the position of the rod 74 in the 
manner already described and thus causes 
the transverse tilting of the carriers, Oscillat 
ing the blanks about the center of the curva 
ture of the faces which are being drilled. 
The cam 112 acting either directly through 
the bell-cranklever 110 or indirectly through 
the back gearing including the bell-crank 
lever 115, moves the arm 103, which in turn 
imparts motion to the link 95, which controls 
the position of the upper part of the cross 
forming part of the sub-frame of the carrier. 
Coincidently the position of the lower end 
of this cross is controlled by the link 133 ac 
tuated either directly or indirectly through 
its back gearing by the cam 142. With the 
top and bottom of the cross thus controlled, 
the rollers 91 and 92 are free to move along 
the rails 93 and 94 except as their motion 
may be limited by the links 159 and 160 
pivoted to the arm 158 of the cross head 152, 
Simultaneously, however, the positions of 
the rails and consequently the vertical ele 
vation of the center of the cross is controlled 
by the cam 175 acting through its linkage. 
The compound motion of the carriers may 
be briefly described as consisting of a trans 
verse tilting and a tilting about an axis 
through the center of the cross accomplished 
by the links 95 and 133 (which may also pro 
duce a movement of the rollers along the 
rails) and finally a movement of the rails 
themselves. 
In the position of the parts in Figures i, 

5, 7, 8, 10 and 12, the machine is shown oper: 
ating upon the first row of the right-hand 
blank. Referring to Figure 12, it will be 
seen that the machine has finished operating 
on the blank 180, the last hole having been 
drilled at 181. The carriers were then 
moved by an operation which will later be 
described, into the position for drilling hole 
182, and then the other holes drilled in order, 
the machine being in the act of drilling 183 
at the phase shown in these figures. Upon 
the completion of the first row with hole 184 
the blank is tilted to drill 185 and 186 and 
then the next two rows, of which these form 
the end holes, are drilled, the order of drill 
ing being indicated by dotted lines in Figure 

5 

14. From hole 187 the operation is contin 
ued and completed in a direct line to finish 
the fourth row, as shown in Figure 14, this 
Fow ending with hole 188, after which hole 
189 (see Figure 15) and the last row is 
drilled ending with hole 190. The carrier 
then moves the blank into position to drill 
hole 191. It is to be noted that because the 
last hole drilled in the blank is actually the 
first hole of the fourth row, this brings the 
machiné into proper position to jump a min 
imum distance from the blank 53 to the new 
blank 192 (see Figure 18), with which the 
attendant has replaced the blank 180 at the 
completion of the latter. By having the ma 
chine complete drilling the blank 53 with 
the hole 91 instead of the hole 190, only a 
comparatively short jump is necessary to the 
next hole 193 in the new blank. This jump 
is accomplished at the phase of the machine 
shown in Figure 11, with the point 194 of 
the cam 112 acting to move the carrier the 
required distance. Figure 2 shows the parts 
in the neutral position just as the shift is 
being made from one blank to the other. 
Figure 9 corresponds to Figure 11 and shows 
that the tooth 131 is just engaging the latch 
137 so as to swing the upper end of the arm 
123 into the left-hand position, thereby 
shifting the frame including the uprights 
120, 143 and 176 to the right. This will re 
verse the various motions which have previ 
ously been imparted to the carriers by the 
three cams 112, 142 and 175 through the 
shifting of the engagement of the dogs 105, 
137 and 166 with the various members of 
their actuating mechanism. Consequently, 
whereas the carrier has been turning in Fig 
ule 18 in such a direction as to bore the 
holes 190 and 191 consecutively, it will con 
tinue its motion in the same direction and 
will bore holes 193, 195 and 196 in the blank 
in spite of the fact that the can 112, imme 
diately recedes toward the center of the 
wheel 22 after the high point 194 is passed. 
This reversal of action at the critical instant 
of passing from one blank to the other makes 
it possible to use cams only half as long as 
would otherwise be necessary, since the 
movement of the follower 111 rearwardly 
(toward the axis of the shaft 23) as the 
wheel 22 continues to revolve produces the 
same effect upon the motion of the arm 103 
by virtue of the reversing mechanism as 
though the cam 112 continued to increase its 
radius-that is its distance away from the 
axis of the shaft 23 after the critical point 
194 was passed. The same thing is true of 
the other cams 142 and 175 and their asso 
ciated mechanism. Consequently, the holes 
of blank 180 are bored in a sequence reversed 
from that of the blank 53. In other Words, 
the line of which the hole 196 is the first, is 
completed and then the next two lines are 
drilled by a ZigZag motion, as shown in Fig 
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ure 20, until the hole 197 is reached, from 
which the machine jumps to the hole 198, 
completes that row (except for the final hole 
199 indicated in dotted lines, which corre 
sponds to the hole 191). The last row, be 
ginning with the hole 200, is drilled in a 
straight line until the hole 201 is reached 
from which point the machine goes into po 
sition to drill hole 199. Before this time, the 
operator has replaced the blank 53, which 
has been completed, with a fresh blank and 
at the instant the hole 199 is bored, the ma 
chine connes back to the position shown in 
Figure 11: that is, with the critical point 194 
of the cam 112 acting to throw the carriers 
a Sufficient distance to swing them to the hole 
202 about to be bored in the new blank 203 
(see Figure 20). Then, the pin 131 actuates 
the revel'sing mechanism and as the hole 202 
is bored, reverses the machine into the posi 
tion in which it initially was, thus complet 
ing a full cycle of operations. The dotted 
lines in Figure 4 show the corresponding 
position for drilling the left-hand blank. 
While I have illustrated my invention as 

applied to a machine for boring or drilling 
holes in brush backs, it will be obvious that 
it may be applied to other uses, as for in 
stance, by replacing the drill with any de 
sired form of tufting mechanism for insert 
ing the tufts or bristles into holes previously 
bored, and as a natter of fact in practice, I 
have found it feasible to use such drilling 
and tufting mechanism interchangeably or 
there may be a plurality of sets of carriers 
precisely similar in all respects and all actu 
ated from a single set of caims merely by con 
necting their various pivot points to each 
other with links, so that when any point, 
for instance 132, of one carrier is moved, all 
will move simultaneously. Where such sets 
of carriers are provided, the blank which 
has itist been drilled in one carrier may be 
l'emoved and placed in a corresponding car 
rier of an adjacent set, which is operated 
ilpol) by a tufting machine instead of a drill, 
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and the brush automatically tufted by that 
machine. 
While have illustrated and described 

only one specific embodiment of my inven 
tion, I realize that it is susceptible of wide 
a diptation, and i do not desire to be limited 
to the precise mechanism shown and de 
scribed. 

What claim is: - 
1. In a brush machine, means for operat 

ing poin a brush blank, a plurality of blank 
carrier's, means for producing tilting move 
ments of each of said carriers in a plural 
ity of directions, and automatic means for 
causing blanks carried by said carriers to be 
successively presented in position to be oper 
8ted upon by said operating means. 

2. In a brush machine, means for oper 
ating upon a brush blank, a plurality of 
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blank carriers mounted for tilting move 
ments about longitudinal and transverse 
axes, means for imparting to each of said 
carriers a step by step movement to bring 
Successive portions of the blank thereon into 
position to be operated upon by said op 
erating means when such blank is in the 
Zone of operation, and automatic means for 
shifting the carriers so as to alternately 
place them in position to present, the blanks 
thereon in the Zone of operation of the op 
erating means. 

3. In a brush machine, means for operat 
ing upon a brush blank, a plurality of blank 
carriers mounted for tilting movement about 
longitudinal and transverse axes, means fol" 
imparting to each of said carriers a step hy 
step longitudinal tilting movement, means 
for imparting to each of said carriers a step 
by step transverse tilting movement, aid 
automatic means for shifting the carrier's so 
as to alternately place them in position to 
present, the blanks thereon in the ZOne of 
operation of the operating means. 

4. In a brush machine, means for operat 
ing upon a brush blank, a plurality of blank 
carriers disposed in angular relation to each 
other, automatic means for tilting said car 
riers about longitudinal axes, automatic 
means of tilting the carrier about transverse 
axes, and automatic means for effecting a change in the angular positions of the planes 
of said blank carriers to successively bring 
the brush blanks thereon into the Zone of 
operation of said operating means. 

5. In a brush machine, means for Operat 
ing upon a brush blank, a plurality of blank 
carriers, and continuously operating step-by 
step movement imparting means for tilting 
said carriers in a plurality of directions and 
for successively presenting said carriers in 
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the zone of operation of said operating 
means. 6. In a brush machine, means for operat 
ing upon a brush blank, a frame mounted to 
oscillate adjacent thereto, a plurality of 
blank carriers mounted on said frame and 
arranged to hold brush blanks in angular re 
lation to each other in the direction of move 
ment of the frame, and means for imparting 
to the frame step-by-step longitudinal and 
tilting movements while the carriers are re 
spectively in the Zone of operation of said 
operating means and for moving the frame 
to bling the brush blanks carried by the re 
spective carriers alternately into the zone of 
operation of said Operating means. 

7. In a brush machine, means for operat 
ing upon a brush blank, a movable frame, a 
plurality of blank carriers carried by the 
frame, means for tilting the carriers with 
respect to the frame, and means for effect 
ing a movement of the frame to change the 
position of a single carrier with respect to 
the operation performing means and for 
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effecting a different movement of the frame 
to shift one carrier out of the operating 
Zone and another carrier into said zone. 

8. In a brush machine, means for operat 
5 ing upon a brush blank, a pair of blank ca'- 

liers disposed in angular relation to each 
other, means for imparting to each of said 
carriers 3, step-by-step movement to bring 
successive portions of the blank carried 
thereby into position to be operated upon 
by Said operating means, and neas for tilt 
ing said carriers to substitute the second of 
said carriers in place of the first carrier in 
the operating zone, the sequence of steps in 
the movement of said second carrier being 
the reverse of the sequence of steps in the 
movement of the first carrier. 

10 

15 

ing upon a brush blank, an oscillating fi'aime, 
a plurality of blank carriers mounted on 8 
frame and disposed in anguiar 'elation 
each other in the plane of oscillation of said 
frame, and automatic means for OSciilating 
said frame and for giving to Said frame 
and carriers a bodily movement in the plane 
of oscillation of said frame. 

10. In a brush machine, a plurality of blank 
carriers disposed in angular relation to each 
other, means for operating upon blanks car'- 
ried thereby, neais for tilting the carrier8 
about a longitudinal axis, and means for 
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ing the carriers about a transverse axis and 
for moving said cariiers bodily in a direc 
tion longitudinally of the blanks carried 
thereby, said last mentioned means acting to 
move the carriers alternately into operative 
position with relation to said operating 
e3S. 

11. In a brush machine, means for operat 
ing upon a brush blank, a pair of carriers 
disposed in angular relation to each other for 
holding a pair of blanks with ends adjacent, 
means for imparting to each carrier a trans 
verse tilting motion about a longitudinal 
axis, and means for tipping each carrier 
longitudinally about a movable transverse 
axis and for controlling the position of said 
transverse axis, said last three mentioned 
means serving to move the carriel's alter 
nately into operative position with relation 
to said operating means. 

12. In a brush machine, a blank cairier, 
cam, means connecting said cal'rier and cain 
for controlling the position of the carrier in 
cluding reversing means for revel'sing the 
direction of movement of said carrier with 
reference to the throw of said cam. 

13. In a brush machine, means for operat 
ing upon a brush blank, a pair of blank car 
riers adapted to be shifted to present al 
ternate brush blanks in position to be op 
erated upon by said operation performing 
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means, a cam, and means for connecting. 
said carriers and cam for controlling the 

65 position of the carriers including reversing 

means for reversing the direction of move 
ment of said carriers with reference to the 
throw of said can every time the carriers 
are shifted to present a different blank for operation. 

14. In a brush machine, a pair of bi 
carrier's, a cam, heals for connecting 
carriei's and can for controlling the po 
of the carriers including reversing 
for reversing the direction of royeinent of 
said carriers with reference to the throw of 
said caim, and automatic means for actuating 
said reversing mechanism at a definite point, 
in the cycle of operation of the machine, 

15, in a brush machine, a plurality of 
blank carrier's, a can, and in eans for con 
necting said carriers and cam for controlling 
the position of the carriers, said connecting 
neans including a lever which may be rein 
dered either opei'ative or inoperative so as 
cause said cam to actuate said carrie's eitheir 
in a direct ol' reverse manner. 

16. In a brush machine, means for operat 
ing upon a brush blank, 3 pair of blank ca:- 
riers disposed in angular relation to each 
other and adapted to be alternately shifted 
into operative relationship with said opera 
tion performing means, a caim, means for 
connecting said carrie's and can for con 
trolling the position of the carriers including 
reversing means for reversing the direction 
of movement of said carriers with reference 
to the throw of said calm, and automatic 
means for actuating said reversing mecha 
nism when one of the carriers is moved out 
of and the other carrie: is moved into opera 
tive relationship to said operation perform 
Ing means. 

it. In a brush machine, a plurality of 
blank carriers, a cam, means for intermit 
tently moving said cam, means for connect 
ing said carriers and can for controlling 
the position of said carriers, said means act 
ing progressively to bring the blanks car 
ried thereby successively into position to 
be operated upon and including reve'sing 
means for reversing the motion of said car 
riers with reference to the throw of said 
cann, and means for actuating said revers 
ing means before the carrier first enters its operative position. 

18. In a brush machine, a plurality of 
angularly disposed carriers, means for op 
erating upon blanks held thereby, a member 
for supporting said carriers, said carriers be 
ing capable of laterally tilting with reference 
to said supporting member, a roller mounted 
on said supporting member, an arcuate rail 
for supporting said roller, means for con 
trolling the transverse tilting of said car 
riers, means for controlling the position 
of said rail and means for controlling the 
position of said supporting member. 

19. In a brush machine, a plurality of 
angularly disposed carriers, means for op 
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erating upon blanks held thereby, a member 
for supporting said carriers, said carriers 
being capable of laterally tilting with ref 
erence to said supporting member, a roller 
mounted on said supporting member, an 
arcuate rail for supporting said roller, means 
for controlling the transverse tilting of said 
carriers, means for controlling the position 
of said rail and means connected to said 
supporting member at two points for con 
trolling the position thereof. 

20. In a brush machine, a blank carrier, 
means for operating upon a blank held 
thereby, a support for said carrier nounted 
for Oscillating movement and for bodily 
movement towards and from the lineans for 
operating upon said blank, Said support 
having a bearing element movable there 
with, means for oscillating Said Support, 
and means for causing said bodily movement 
of said support, said last named means in 
cluding a movable curved rail engaging the 
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bearing element on said support and means, 
for causing cyclic movements of said rail. 

21. In a brush machine, a blank carrier, 
means for operating upon a blank held there 
by, a member for supporting said carriei', said 
carrier being capable of laterally tilting with 
reference to said supporting member, a 
roller mounted on said supporting member, 
an arcuate rail for supporting said roller, 
ineans for controlling the transverse tilting 
of said carrier, means for producing cyclic 
movements of said rail and means for pro 
ducing cyclic movements of said Support 
ing member. 

22. In a brush machine, a tilting frame 
and a plurality of blank carriers mounted 
on said frame for tilting movement about 
axes disposed in the plane of tilting move 
ment of said frame, said axes being angularly 
disposed with relation to each other. 

W. C. READ. 

25 

30 

35 

40 



Certificate of Correction. 

It is hereby certified that in Letters Patent No. 1433,151, granted October 24, 
1922, upon the application of Walter C. Read, of Bloomfield, New Jersey, for an 
improvement in “ Brush Machines,” an error appears in the printed specification 
requiring correction as follows: Page 6. line 95, claim 4, for the Words “of tilting 
the carrier’ read for tilting the carrier's, and that the said Letters Patent should 
be read with this correction therein that the same may conform to the record of 
the case in the Patent Office. 

Signed and sealed this 17th day of April, A. D., 1923. 
SEAL. KARL FENNING, 

Acting Commissioner of Patents. 


