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UNITED STATES

PATENT OFFI

WALTER C. READ, OF BLOOMFIELD, NEW JERRSEY.

BRUSH MACHINE,

Application filed May 25, 181%.

To all whom it may concern:

Be it known that I, Warrer C. Rzap, a
citizen of the United States, residing in the
town of Bloomfield, county of Xssex, 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
boles 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 belng accomplished auto-
matically by suitable mechanism. While
thus doing away with hand lsbor and thus
reducing the cost of manufacture, my in-
vention also makes possible the further ad-
vance of absolute uniformity in the product,
that is, every back will be drilled 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-
pled 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 machins 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 & part of this specification, Figure 1 is
a front elevation of one embodiment of my in-
ventiocn mounted in connection with a drill-
ing machine of the usual type. Fipure 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
mechanisia in the position of Figure 1. Fig-

IV—IV of Higure 8.

‘of the drilled blank,

Serial No. 170,825.

ure 4 is a longitudinal sectional view on line
. Figure 5 is a plan
view of the machine in the same phase as
figure 1. Figure 6 is a horizontal sectional
view on line VI—VI of Figure 1.
ure 7 is a vertical sectional view on line
VII—VII of Figure 4. Figure 8 is a verti-
cal sectional view on line VIIT—VIII of
Figure 1. Tigure 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. Tigure 11 is a
Iragmentary view of a portion of the mech-
anism of IFigure 10, corresponding in its
phase to Figure 9. Higure 12 is a diagram-
matic view of a brush blank partially drilled
and a portion of another blank completely
drilled. Tigure 13 is a longitudinal sec-
tional view on line XITT—XIJIT ¢f Figure
g

12, Figure 14 is a view similar to Figure
12 at a later phase in the operation of the
machine. Iigure 15 shows a blank com-
pletely 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
similar to Figure 12 but showing the left-
hand blank partly drilled. TFigure 19 is a
longitudinal sectional view on line XKIXM—
KIX of Figure 18. TFigure 20 is a view
similar to Figure 18 buf showing a later
phase in the operation. Figure 21 shows the
left-band blank completely drilled. Tigure
22 1s a transverse sectional view of such
blank. Figure 23 is a longitudinal sectional
view on line XXTIT—XXITY of Figure 21.
Higure 24 is a fragmentary view of a portion
of the mechanism for accomplishing the re-
versal of certain of the controlling mech-
anism.

- Referring to the drawings in detail, the
numeral 1 designates a base upon which is
mounted a frame 2, in which is journaled a
shaft 8 upon which is locsely mounted a pul-
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-
rying upon its inner end the cams 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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framework of the machine and pivotally
connected at an intermediate point to an arm
15, which is pivoted at 16 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 1s suit-
ably mounted in bearings 24, 25. Iach rev-
olution of the cam 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 beatween two teeth and
then returns the pawi to its initial position,

"~ where it will enter the space between the

26

30

35

45

50

55

60

65

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 whesl 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

guch an angular relationship to each other
that at the instant the pawl 19 ends its
downward travel, that is, when it has ad-
vanced the wheel 22 a 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 it upper end pivoted to a link 30, which
in turn is pivoted to an arm 31 mounted
upon a rock shaft 82 to which is also secured
the arm 33 carrying the follower 34 of the
cam 10. Tt will thus be seen that by the
mechanism thus 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 85 in front of the
machine 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 15 secured is provided with a pulley 89
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. The
arm 36 and consequently the drill are re-

¢
as

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 bellerank

lever is pivoted at 50 to the connecting rod .

51, which in turn is pivoted at 52 to the side
of cam 11.

The blank which is to be drilled or other-
wise operated upon by the machine, may

1,483,151

consist of a bedy portion 53 and a handle
54, The face of the body portion is custom-
arily curved transversely, as shown in Fig-
ure 17, and the tip 55 is curved or beveled
off ag shown In Figure 15,

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 ave inclined at an in-
creasing angle as the tip is reached. Fur-
thermore, in order to make the bristles ap-
pear uniform, 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 drill is to have a
simple vertical reciprocating movement.
Not only must the holder be capable of a
transverse tilting movement sbout 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 alsomove
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).
Fach 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 sprines 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 commumicating 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 78 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. Tt 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
thus 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 mechanism :

Link 95 1s 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
iever, which is pivoted to the frame at 100.
The other arm 101 of this lever is pivoted to

an
bk}

the upper end of the link 102, the bottom of
which is pivoted to an arm 108. The link
102 may be provided with the turn-buckle
104 for purposes of adjustment. The inner
end of the lever 103 is pivotedly monnted
apon the shaft 105. Centrally mounted
upon the lever 103 is o T-shaped dog 106,
wiieh is free to move about the point 107 us

is (see Figure 6). With the parts in
the position shown in Figure 6, the extending
enid of this dog is thrown to the right into a
siot 108 in one arm 109 of a bell-crank lever
mounted upon the shaft 105 (see Figure 11).
The other arm 110 of this lever is provided
with a cam roller or follower 111 entering
o cxm groove 112 in the face of the wheel
2% opposibe to the cam 80, . As the wheel 922
vevelves, it will cause an oscillation of the
bell-crank arm 110, and when the dog 106
i3 In the position shown in Figure 6, the other
arm 109 and the lever 108 arg locked to-
gether by the dog, and consequently this
osciliation of the arm 109 will be communi-

cated to the arm 95 through the linkage pre-

viously described, and this will control the
pogition of the arm 97 and thereby the upper
end of the cross forming the sub-frame for
th riers.  When, however, the dog 106
is throwa to the left with relatisn to Figure
G, divect connection between the bell-crank

¢ and the lever 103 will be broken.
i1} then enter a slot in a lever 113,

YN P

£,

1 15 freely monnted upon the shaft 105
which hes its rear end connected by a
ink 114 to o hell-crank lever 115 pivoted to

o
‘J,ALJ.

Py

che frame at 116, The upper end of this

ell-crankelever is pivoted at 117 to a link

, which ic pivoted at 119 to the arm 110.

such a connection is established be-

tween the arm 303 and the lever 113, any
ya

arm
movement of the bell-cranl arm 110 toward
4

the rear of the maching, instead of lifting the
2x1 103 will depress it, since the connection
between the bell-crank arm 109 nud the arm
103 has been broken and motion is now com-
municated irom the arm 110 to the arm 103
through Iink 138, bell-crank lever 115
link 114, fever 113 and the dog 106. This
mechanism thus affords an efective means
for causing a reverse movement of the arm
103" with reference to the motion of the
bell-crank arm 110 merely by shifting the
dog 106 through a small angle.

‘he mechaniem )

&

bRy

i

which controls the action
o1 tie dog consists of a frams including the
s 120, which span the T-shaped head

dog 106, and the hevizontal connect-

S0
1Y

s 121,142, the entire frame being
» laterally in the main frame of the
e. The position of the frame is con-
trolled by a lever 128 pivoted to the main
frame at 124 and having its lower end con-
nected to the member 121 by a pin-and-slot
connection 325 (see Figure 1). The upper
eud of the lever 128 is provided with a wide
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noich 126, qd]&cenf to which is plvoted a
latch 127 ( ee Figure 24). Projecting rear-
wardly from the latch is a pin 128 adapted
te move in the notch 126. he upper end of
the latel is connected to the lever 123 by a
‘;pun” 129, 1t will be seen that the latch
has two positions of rest; one in which the
pm LW is in contact with the right-hand
side of the notch 126 as shown in If igures 1
and 24, and another in which the latch is
swung to the left with the pin bearing
Jcaingt the left-hand side of the notch as in
Ifigure 2. Once in every revolution of the
wheel mounted upon the shaft 23 the
Ia{ch is engaged by & pin 131. If the parts
ate in the position shown in Figures 1 and
24, the pin 131 will strike the upper portion
of the dateh and will swing the upper end
of the lever 125 to Lh(‘ 110h“ This will
throw the lower end of the lever 123 and
consequently the frame to which it is con-
nected to the ieft with reference to Figure 1
and will shift the dog 106 111!0 the position
of Figure 6. Wurther travel of the pin 131
will cause it to encounter the lower curved
portion of the latch 127, and will throw the
lateh into its other position, namely, with
the pm 128 resting against the left-hand
exid of the notch 126 8, but this is accom-
plished without any further movement of
the lever 123. This 1s the position shown in
The next revolution of the wheel
,,G will T\rmo the pin 131 against the other
face of mch first swinging the upper
end of the lever 123 to the 1eu swith respect
to Iigures 1 apd 24, and then moving the
atch about its pl*'ot mto the pos*-hon shown
in these figures. At each complete revolu-
tion of the whed 130 when the pin 131 strikes
the latch, there will be a'movement of the
frame to \Vhwn the lever 123 is connected,
either to the vight or to the left, as the case
may be, and consequently a reversal of the
motion of the arm 103 with reference to the
bell-crank aym 110 and therefore with refer-
ence to the cam 112 and its follower 111,
The lower cnd 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 bell-crank lever 184
having it q owwsx e arm pivoted to a link 133
conuected at its lower end to an arm 136
loosely mounted Japon the shatt 109& which
carries a dog 137 adapted to engage either
the lever 138 ov the arm 139 of a bell-crank
lever 140 provided at its upper end with a
roller or cam follower 141 entering o cam
groove 142 in one face of the wheel 13
The mechanism for opd ating the dog 137
consists 01 uprights 143 forming a part of
the same frame as the ap] ights 120 s Ad mov-
ing with them, so that a smuhr and syn-
chronous reversal of motion Is aforded.
The lever 188 is connected by suitable link-
age including a bell-crank lever 144 (see

ux).

‘ud1 crank lever 168.

1,433,151

Figure 8) to the upper arm of the bell-crank
lever 140, this back gearing being the same
as in the case of the mechanism actuated by
the cam 112, and providing the same revers-
ing actlon. :

The rails 93 and 94 are connected by a bar
150 (see Figure 3) and each is mounted
npon a ¥- Qhapeu frame piveted at 151 to a
cross-head 152 plOVlCled with slots 153 in
which are mounted bolts 154 secured to the

main frame of the machine. This cross head
is vertically adjustable by means of a screw
155 pa‘;smo through the nmernaﬂy threaded
block 156 mount ed upou the main frame and
provided with a hand wheel 157. The cross-
Lead is also provided with an upwardly ex-
tending arm 158 (see Figure 1) which is
connected by the pivotally mounted links
159, 160 to the rod 90 forming the axis of
the rollers 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 similsr to that con-
nected to the lower end of the cross forming
the sub-frame. This consists of a link 161
pivoted to the rail 94 at 162 and at its other
end to a bell-crank lever 163, the lower end
of which is connscted by the link 164 to an
arm 165 carrying the dog 166, similar in its
ruction and functions to the dogs 106
and 137. This dog is adapted to cooperate
either with one end of the bell-crank lever
167 “nouu'ed on shaft 105% or with the lever
168 which is connected by the link 169 to
the bell-crani lever 170 pn*oted to the main
frame at 171 (see Figures 6, 8 and 9). The
upper arm of this lever is connected by a link

2 to dm upwardly extending arm 173 of
The arm 173 carries
at its upper end a roller 174 which enters
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
166 is controlled by uprights 176 which are
secured to the aprmbts 120 and 143 by th
connecting members , 122.

In the opemtlon of th@ device, assuming
that the pulley 4 is continuously rotated b'y
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. Hach time the cam 11 makes
one complete rotation, the drill will be
given a complete vertical reciprocation
thzmwh the bell-crank levers and links which
connect them, since the cams 10 and 11 are
mounted on the same shatt and revolve with
it. For each reciprocation of the drill, the
wheels 22 and 180 will be advanced one step
through the action of the mechanism actuat-
ed b‘y carns 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 cam 11 1s such
that 1t will be during this period of rest that
the drill makes its downsward 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
180 results in a variety of motions being im-
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 heing drilled.
The cam 112 acting either directly through
the bell-crank lever 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 Hnk 133 ac-
tuated either directly or indirectly through
its baclk gearing by the cam 142. With the
top and bottom of the cross thus contrclled,
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 1,
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
row 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 driil
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 inte 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
cempletion of the latter. By having the ma-
chine complete drilling the blank 53 with
the hole 191 instead of the hole 190, only =
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.
Higure 9 corregponds 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, 148 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-
ure 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 cam 112, imme-
diately recedes toward the center of the
wheel 22 after the high point 194 is passed.
This reversal of action af 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 jnmps to the hole 198,
completes that row (except for the final hole
199 indicated in dotted lines, which corre-
sponds to the hele 191). The last row, be-
ginning with the hole 200, is drilled in a
straight line until the hole 201 is reached
from whieh point the machine goes into po-
sition to drill bole 199. Before this time, the
operator has replaced the blank 53, which
hag been completed, with a fresh blank and
at the instant the hole 199 is bored, the ma-
chine comes 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 distence to swing them to the hole
202 about fo be bored in the new blank 203
(see Figure 20). Then, the pin 131 actuates
the reversing mechanism and as the hole 202
ig 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 matter 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 cams 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 just been drilled in one carrier may be
removed and placed in a corresponding car-
rier of an adjacent set, which is operated
upon by a tufting machine instead of a drill,
and the brush automatically tufted by that
machine. ‘

While I have illustrated and described

- only one specific embodiment of my inven-

tion, I realize that it is susceptible of wide

‘adaptation, and I do not desire to be limited

to the precize mechanism shown and de-
seribed.

What T claim is:
_ 1. In a brush machine, means for operat-
ing upon a brush blank, a plurality of blank
carriers, 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-
ated upon by said operating means.

2. In a brush machine, means for oper-
ating upon & brush blank, a plurality of

1,433,151

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 briny
sueccessive 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 altérnately
place them in position to present the blanks
thereon in the zone of operation of the op-
erating means.

%. 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 for
imparting to each of said carriers a step by
step longitudinal tilting movement, means
for imparting to each of said carriers a-step
by step transverse tilting movement, and
automatic means for shifting the carriers so
as to alternately place them in position to
present the blanks thereon in the zome 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. Tn a brush machine, means for operat-
ing upen 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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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 bring the brush blanks carried by the re-
spective carriers alternately into the zone of
operation of said operating means.
7. In & 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 f rame
to shiff one carvier out of the operating
zone and another ofu'rie‘ into said zone.

8. In a brush machine, means 101' operat-
ing upon a brush blank, a pclL of bla lﬂ{ car-
riers dis pospd in anouhl relation o each
other, means for imparting to each of said
carriers s step-by-sten mo“mult to bring
successive TOLthﬂS of the blank carried
thereby into position to be operate d upon
by saic d operating means, and means for Lﬂt-
ing said carriers to substitute

said carriers in place of the fir
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.

9. In a brush :ms.chme means for op
ing upon a brush blank, an cscillating 1
a "olurflhf of blank cqrmers rnounte& on
frame and dl sposed in anguiar relati
each other in the plane of oscillation o saic
frame, and autor natic means for oscillating
said frame and for giving to said fu ane
and carriers a bodily movement in the plane
of osu Hation of said frame.

10. Inabrush machine, a plurality of blank
carriers disposed in angular relation to each
other, means for onemimo upon blanks car-
ried thereby, means for tilting the carriers
about a longitudinal axis, and means for tilt-
Ing the carriers about 2 transverse axis and
for moving said carviers bodily in a direc-
tion lonofloudm ally of the blanks carried
thereby, said last mentioned means acting to
move the carriers alternately into operative
position with relation to said operating
means.

11. In a brush machine, means for operat-
ing upon a brush bla nk, a pair of carriers
cLlsposed in angular relation to each cther for
holding a pair “of blanks with ends adj ‘wenu,
means for im parting to each carvier a trans-
verse tilting motion about a 10n01uudma.1
axis, and means for tipping cach carrier
1ong1tud1na11y about a movable transverse
axis and for contro‘hno the position of said
transverse axis, said Iast three mentioned
means serving to move the carrievs alter-
nately into operative position with relation
to said operating means.

a brush machine, a blank carrier, n
cam, msans connecting said cmuer and can
for contr olling the posmon of the carrier in-
cluding reversing means for reversing 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 shiftedl to present al-
ternate brush blanks in position to be op-
erated upon by said o“emtlon periorming
means, a cam,
said carriers and cam, for controlling the
position of the carriers including reve*sm

J

and means for (’Olelerll]",

K

means for reversing the chwctlon of move-
ment of %ald carriers with reference to the
throw of said cam every time the L‘L'hel
are shifted to present a different blank for
operation

14. In a brush m?chine, a pair of blank
arriers, a cam for commecting said
carriers and cam for con:mllme the p
of the carriers including reversn
"for reversing uh@ divection of mn. ment ¢

said carriers with reference to the throw of
mc‘ cam, and automatic means for actnating
said reversing m wchanism at a definite point
in the cycle o opﬂra”'cm of thé marhine,

1

means

at 2

15. In a brush machine, o plurality of
blank carriers, a c¢am, and means for con-
necting said C““‘ iers and cam for ¢ controlling

co qnectm o

vosition of the carriers, said
‘:wa s including a lever which m
dered either operative or inoperativ
causge said cam to actuate sald carriers ei
ina dnea OF Teverse manne

16. In a brush machine, means for operat-
ing upon a brush blank, = pair of blank car-
riers dis sposed in angular relation to each
other and adapted to be alternately shifted
into operative relationship with s o‘:ﬂd opera
tion performing means, a cam, me ans for
connecting s*ud car“p“e‘ and cam for con-
tl(\lhnq the position of the CaLl‘lGlS including

-eversing means for veversing the direc ction
ﬂJ movement of said carriers wit h reference
to’ the throw of sald cam, and automatic
means for actuating said 1‘ev rsing iecha-
msm when one of the carriers is moved out
of and the other carrier is moved into opera-
tive relationship to said operation perform-
ing means.

7. Tn a brush machine, 2 Dlmahw of
blank carriers, a cam, means for intermit-
tently moving said cam, means for connect-
ing said carriers and cam 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 1e"e*' sing
means for reversing the motion of said car-
riers with rveference o the throw of said
cam, 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 carrier s, said car11els be-
ing capable of laterally tilting with reference
to said supporting mcmbcn a roller mounted
on sald ”‘H‘ppOltan 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 srid rail and means for contloﬂmo the
position of said supporting member.

19. In 2 brush mMchme a plurality of
angularly disposed curmers. means for op-

the 1
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erating upon blanks held thereby, a member
for supporting said carriers, said carviers
being capable of laterally tilting with rei-
erence to said supporting member, a roller
mounted on said supporting member, an
areuate rail for supporting said roller, means
for controlling the transverse tilting of sald
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, 2 blank carrier,
means for operating upon a blank held
thereby, a support for said carrier mounted
for oscillating movement and for bodily
movement towards and from the means 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

1,433,151

bearing element on said support and means,
for causing cyclic movements of said rail.

91. In a brush machine, a blank carrier,
meens for operating upon a blank held there-
Ly, a member for supporting said carrier,said
carrvier being capable of laterally tilting with
reference to said supporting member, a
roller meounted on said supporting member,
an arcuate rail for supporting said roller,
means for controlling the transverse tilting
of said carrier, means for producing cyclic
movemnents of said rail and means for pro-
ducing cyclic movements of said support-
ing member.

99. 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.
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Certificate of Correciion.

Tt is hereby certified that in Letters Patent No. 1,433,151, oranted Gctober 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 carriers; 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.



