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UNTTED STATES

IE.[D?\U&R'[)S W. PORTER, OF DETROIT, MICIIIGAN, ASSIGNOR TO THE DETROI'T

PATENT BRUSIH COMPANY, OI

SAME PLACE.

BRUSH-MACHINE.

SPECIFICATION forming part of Letters Patent No. 396,954, dated J aﬁua'ry 29, 1888,
Application filed December 1, 1886. Serial No. 220,384. (No model,) -

To all whony it maly concerin.:

Be it known thatl, EDWARDS W. PORTER, of
Detroit, in the LOllllt} of Wayne and State of
W[lolugml have mvented new and useful Im-

s provements in Brush - Machines; and I do
hereby declare that the followmﬂ is a tull,
clear, and exact desceription thercot, te]_’u‘enc(,
being had to the accompanying drawings,
which form a part of this specification.

10  This invention relates to new and use-

ful improvements in machines for making
brushes; and it is more particularly designed
for making brushes of that kind wherein the
bristles are secured in a longitudinal channel
15 1n the block by means of a 101]01‘51‘1dmal wire
which doubles up the bristles in the middle
and has its projecting ends bent over and
driven into the ends of the block, and wherein
wire staples are driven at suitable intervals

20 into the block to straddle said wire and pre-

vent all displacement, said brush being sub-
stantially the invention of one D. A. McDonel,
and for which a patent was granted him March
13, 1853, and numbered 273,867.

25 The invention consists in the construction
and arrangement of various devices and their
combination into a single organized machine
for inserting and securing the bristles in the
block, all as hereinatter more fully described

30 and claimed.

In the drawings which accompany thlS Specl-
ication, Kigure l is a perspective view of my
machine 10{:1.].1.11]‘ al the front thereof. Fig. 2
is an enlarged plan with some of the top parts
a vertical central longi-

tudinal section of the top porfion of the ma-
chine. Iig. 4 1s a vertical cross-section on
line « & in Kig. 2. Fig. 5 is a longitudinal
central seff’rmn of the ])]O(‘L-Cdl‘l"l&“(} Figs.
g0 6,7,8,9, 10, 11, and 12 are det ﬂLl’lGd views of
parts indicated by letters of reference and
specifically referred to hereinafter, such as
the aperture glili_de-—b]a(* s, the driver, staple-
holder, and follower. y, 1351 G

45 view of a brush my 111&(3]1111@ 18 designed to
manufacture, parts of the bristles being torn
out to show the fastening-staple more fully.

A is a table supported by a suitable frame

made, preferably, together in a single casting
5o and 1)1*0\*1(10(1 with %mtable fastcnnw% for at-
taching it to the floor. Upon this ‘nﬂ}le anre

secured the standards I3, in which two levers,

C D, are fulecrumed, one above the other, their

forward ends being arranged to move in the

same vertical plane, while their rear ends are’

arranged to move in parallel vertical planes,
SO Lhat cach may be actuated independently

of the other by the cams I I, respectively,

55

said cams being secured on a shaft, G, placed -

near the rear end of the table, and provided
with suitable drive-gear,which may be thrown

in and out of gear by the foot-lever Il in a

manner well understood. The lever D en-
cages with its forward end into a cross-head,
I, which is intermittently reciprocated in ver-
tical cuides J, secured near the forward end
of the table.

The lever C engages at its forward end into
a cross-head, 1’, which intermittently recip-
rocates in vertical ouides J’, secured npon the
top of the cross- head I. The cross-head 1’
has detachably secured in suitable sockets
therein the two staple-drivers ¢ «, which pro-
ject vertleally downward and pass through
slots ¢’ in the cross-head I, as plainly shown
in Fig. 4. The cross-head Tis provided upon

its front face with a plate, 6, movably se-

cured thereon by set-serews engaging into
slots, and provided with a handle, §’, all so
arranged that by means of the handle b’ said
face-plate may be easily raised and lowered
by hand.

The cross-head I is also provided on its un-

der side with an undercut mortise, 6% adapted

to receive the head ¢ of the follower L, (see
Figs. 10 and 12,) which latter is readily se-
cured therein by raising the movable face-
plate and lowering it again after the head of
the follower is inserted into the mortise in its
proper relative position, there being a gulde-
pin, b, Iig. 4, in said mortise and a corre-
‘-p(}11dn'10 notch b, Kigs. 10 and 12
head of the foﬂower which parts hzwe to be
engaged whenever the followeris thus secured

1o its cross-head.

The follower L. is in the form of & rectan-
oular steel plate, to which the head ¢ 15 se-
cured, and is provided with vertical guide-ap-
ertures d, extending through it from top to
bottom and registering with the staple-drivers
a, carried by the cross-head 17,

The guide-slots «’ in the cross-head I,

, on the
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ends of the brush-block.

through which the staple-drivers « pass, con-
nect with. laterally-inclined slots e, Ifig. 4, and
in these slots are secured the inclined rails

M, upon which the little wire staples ¢’ used

by the machine are strung by hand, so as to
ride on these rails and feed down the incline
by their own weight.

At the bottom of each of the inclined rails
M is placed a little spring-stop, £, which holds
the staples in position on the rails, with the
lowest staple of each series just underneath
one of the staple-drivers, so that in the opera-
tion of the latter said staples will be pushed
down through the eross-head I and through
the apertures d of the follower into the brush-
block placed underneath.

U is a sliding table engaging into suitable
guide-grooves, ¢, in the sides of a recess, N,
formed on the front side of the table A un-
derneath the cross-heads I I’. This sliding
table supports the brush-block, and it is to
this end provided on its top with a clamping
device, I'igs. 2 and 5, consisting of the jaw £,
which has an adjusting-serew, 7, and a mova-
ble jaw, 2/, hinged at its lower edge and con-
nected with a cam-lever,7, which when turned
down after inserting a brish-block between
the two jaws clampsthe same tightly between.
By means of the adjustments provided for
the jaws, and by means of exchangeable
plates /'’ on the bottom of the clamp, the

same can be adjusted to receive different-

sized blocks. -

1'he recess N connects with lateral recesses
O upon opposite sides thereof, in each of
which is arranged a staple-holder and a de-
vice for driving the staples laterally into the
These parts are
shown in detached detail in Figs. 6, 7, 8, and
J, and are arranged and constructed as fol-
lows: An apertured guide-Dblock, P, is se-
cured at the mouth of each recess O, its T-
shaped aperture & being adapted to guide the

hammer or driver Q, which is of similar T

shape in cross-section, and is reciprocatin oly

“actuated by means of a lever, R, fulecrumed

to the table and engaging at its rear end with
a cam, S, on the drive-shaft. |

I'1s a staple-holder. (Shown detached in
Fig. 6.) It consists of an outer and an inner
shell [ m, respectively, which are detachably
secured together, I'ig. 7 showing them sepa-
rated. "T'he inner shell, [, is made of suffi-
ciently smaller cross-section than the outer
shell to confine the staples in the space n

formed between the respective walls of the

6o

two shells when secured together. This space
7 18 open at the bottom and large enough to
permit the staples to feed by gravity into the
apertures & of the guide-blocks P, as herein-
after explained. DBy means of the cross-bars
[’ on the inner shell and the hooks %/ on the

-outer shell the two shells are detachably se-

cured together. 'The filling of the holder with
staples is easily accomplished by taking the
two shells apart, and after placing the staples

astride the inner shell—as many as can be

Tully hereinafter.
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placed side by side in a single row—then se-
curing the outer shell over it again. The
falling out of the staples at one end is pre-
vented by a shoulder, [/, at the upper end of

the inner shell, and at the opposite end the
operator places his finger until he has secured

the staple-holder into position. There are
two ot these staple-holders placed in vertical
position, or nearly so, on the rear ends of the
guide-blocks P. They are held in position by
frictional engagement between the flanges &’
of these guide-blocks, so that they may be
readily placed 1n position or removed when
required; but of course other suitable means
for securing them detachably in this position.
may be provided. In Fig. 4 the lower end of
each staple-holder is shown in vertical section
in 1ts proper relative position to the guide-
bloek. | .
The space n, in which the staples are con-
fined in the staple-holder, is made to communi-

cate with the apertures & in the guide-blocks, -

so that the lowest staple contained in the sta-
ple-holder may drop into the upper portion of
the aperture /, which is just wide enough to
admitsuch staple and guideit,while the driver
Q pushes it through such aperture into one
end of the brush-block, as will appear more

In Fig. 13 a brush as manufactured by this
machine is shown. It has three rows of bris-
tles, each row being secured in its groove in
the brush-block by a longitudinal wire, o, the
ends of which are bent over and driven into
the wood, then by twostaples, ¢/, which strad-
dle this longitudinal wire, and, further, by
staples p, driven into the ends of the brush-
block to confine each row of bristles endwise.
The work of the machine consistsin inserting
the bristles and the longitudinal wires o into
the grooves of the brush-block, in driving
tlie ends of the wires o into the wood, and
inserting and driving the staples ¢’ p into
their respective places. This work is. done
1in the following manner: A sufficient amount
of prepared stock to form a row of Dbristles
is evenly distributed on a former,S. (Shown
in Fig. 11.) Then a wire, o, previously pre-
pared, as shown in the same figure, is laid
on top of the stock and with its bent ends
0" engaging into the guide-slots ¢ in the
former. Then with a follower, 1, of the kind
described the stock and the wire o are driven
into the former, so as to cause the stock to
double up, asshown in Ifig. 12. In thisshape
the work 1s prepared for the further operation
of the machine, to which the work is now
transterred by securing the follower, with its
appendage, to the cross-head I. The operator

now imparts motion to his machine by means

of the foot-lever II, and the cross-head I in
descending brings the former S in contact
with the brush-block clamped upon the slid-
ing table. The former S being thereby ar-
rested, the further movement of the cross-
1 P - T ¥ T' - 1 el

nead forees the follower I, with the wire o
and the stock, through the former S into the
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brush-block; oiie of the gicoves of which is
adjusted to receiveit. I'lie ¢ross-head 17 also
descends and carries the drivers ¢ to each de-
tachable lowest one of the series of staples on
the rails M and forces such staple through the
passage provided therefor in the cross-head I
and follower L into the Lrush-head astride
the wire o, as shown at ¢’ in Fig. 183.
drivers Q, being actuated on at the proper
time by the connections described, enter the
apertures & in the guide-blocks P, and each
one, finding the lowest staple in each staple-
holder T' thrown in its path, pushes such sta-
ple ahead and forces it into the end of the

brush-block, as shown at pin Fig.13. At the’

same time these drivers Q also foree the bent
ends 0" of the wires o into the wood, o0 as-to
secure them firmly in position. As the bent
ends o’ of the wires o project a little distance

beyond the ends of the brush-block before

they are driven into the wood, the blocks P
are provided with vertical grooves v to make
room for such ends, and at the same time con-
fine them, so that the drivers m ay properly
force them into the brush-block.

T'o complete the brush it takes as many

such operations of the machine as there are
groovesin the brush-block, there heing usually

two or three. To make the required adjust-
ment ot the sliding table U perfectly auto-
matic, so that the grooves in the brush-block

are properly adjusted in relation to the fol-

lower and to the drivers and a new aroove

presented in succession as the work advances,

I have provided the machine with the follow-
ing device: Two coil-springs, s s, Fig. 2, are se-
cured at one end to the frame of the machine
and at the other end to the sliding table U.
L'he tension of these springs is made to draw
the table U into the recess N whenever it is
free to act. A shaft,?, journaled to the frame
of the machine, extends into the recess N be-
low the sliding table, and has the circular
stops w adjustably secured thereon by means
of set-screws or otherwise. EKach of these cir-

cular stops has a notch, », (see Fig. 4,) cut in
1Us periphery, and back of this notch is a
1o the under side of the.

guard - finger, ..
table U is secured, by hinging, the stop z in
such position that it will impinge with its
downwardly-projecting head against the edge
of any one of the disks w, except when it 1eg-
Isters with the notch v in said disk, in whieh
case the tension of the springs sis free to pull
the table rearwardly. The shaft ¢ receives

‘motion from the shaft G by means of suitable
1ntermediate connection, which revolves it at

the same rate of speed.

The parts being thus constructed and ar-
ranged, their operation is intended to be as
follows: At the starting position the sliding
table is arrested by the impingement of its
hinged stop z against the first civenlar stop
until the revolution of said stop brings its
notch to register with the hinged stopz. Then
the tension of the springs s is free to act and
pulls the carviage to the rear until it is ar-

The

.

rested by the second eiveiilar stop.  Another
revolution of the shaft permits the stop z to
pass from the second cireular stop in like
manner t0 the third. These three positions
of the sliding table are the ones required to
present the brush-block in the proper posi-
tion for the three successive operations re-
quired to finish a brush with three rows of
bristles. The guard-fingers w behind the
noteh of each circular stop defer the rearward
motion of the sliding table from one stop to
the next just long enough to prevent the stop
2 from passing through more than one notch
at a time, all said notches being in a straight

“line. The forward withdrawal of the table

can- be effected by the operator at any posi-
tion of the table, as the hinging of the stop z

permits it to pass over the circular stops.

The distances apart between the circular
stops correspond with the spacing of the
grooves in the brush-block. When the brush-

70

30

block has but two grooves, only two cireular

disks, u, are required. The most rearward
groove of the brush-head as it is clamped on
the table is the one with which the operation
begins, and the work proceeds from the rear
to the front, step by step. When the brushis

completed, the operator grasps the handle j,

and, simultaneously withdrawing the table to
the front, actuates said handles to unclamp
the completed brush, and, after removing it,
clamps a new block in place. .
1’he necessary changes to be made for differ-
ent sizes of brushes in the adjustments pro-
vided for different parts of the machine are
self-evident to any experienced workman, and
where the parts are not for themselves ad-

justable, as is the case with the follower I.

and the former S, there may be different sets
of such parts provided for.

‘T'o malke the work of the machine more ex-
peditious, I deem it preferable to conduct the
preliminary steps, the result of which is the
placing of the stock and of the longitudinal
wire o into the former, as shown in Fig. 12,
as an operation apart from this machine, the
operator being then furnished with the work
1 the form mentioned as fast as he can take
care of it, there being provided for this pur-
pose asuflicient number of followers and form-
ers and a simple machine to do this prelimi-
nary work. |

What I claim as my invention is—
~ 1. In a brush-machine, the combination of
the following elements: a clamp for holding
and supporting the brush-block in operation,
vertically - actuated staple-diivers, horizon-
tally-actuated staple drivers, automatic sta-
ple-feeds for the staple-drivers, and a recipro-
cating cross-head adapted to carry a detach-
able follower, all arranged to set and staple-
fasten by their joint intermittent action a
row of bristles, together with a longitudinal
wire, into a longitudinal groove of the brush-
block, substantially as described.

2. In a brush-machine, the combination of
the following elements: a Dbrush-clamp car-
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ried by a table, an automatic step-by-step feed
for said table, vertical staple-drivers, horizon-
tal staple-drivers, automatic staple-feeds for

~the staple-drivers, and a vertically-recipro-
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cating cross-head adapted to carry a detach-
able follower, all arranged to set a row of
bristles, together with a longitudinal wire
which holds said bristles, into each longitiini-
nal groove of the brush-block and staple-
fasten the wire, substantially as deseribed.

5. In a brush-machine, the combination of
a sliding table secured in a recess of the frame
of the machine, of an automatic step-by-step
feed for said table, of a clamp for clamping
a brush-block upon said table, of two staple-
drivers arranged to operate laterally against
the opposite ends of the brush-block, of a
cross-head carrying a detachable followerand
arranged to operate vertically againstthe top
of the brush-block, and of two staple-drivers
carrvied by a second cross-head and arranged
to operate vertically against the top of the
brush-block through passages provided for
the follower and in the cross-head which car-
ries the follower, substantially as and for the
purposes described.
4. In a brush-machine, the combination ot
the sliding table U, which carries the brush-
block, the hinged stop z, secured to said table,
the shaft ¢, the ecircular stops wu, having

notches v and guard-fingers v, and the tension-

springs s, all arranged and operated to form
astep-by-stepfeed, substantially as described.
5. In a brush-machine, the sliding table U,
carrying the stationary jaw /i, with acdjusting-
screw 7, the hinged jaw A/, the removable bot-
tom plate, i/, and the cam-lever y, for operat-
ing the movable jaw, all arranged to form an
adjustable clamp for the brush-block, sub-
stantially as deseribed.
- 6. In a brush-machine, the combination,
with the staple-drivers ¢ and the cross-head I,
having the passages ', of the follower L, hav-

1110 the passages d, substantially as deseribed.

. The staple-holder I, consisting of an
outel‘ and inner shell formed with cross-bars
and hooks and detachably secured together

306,054

thereby, and forming a Spacc 7, between theilr
respective walls to hold the btaples substan-

tially as described.
8. The combination of the guide-block P,

having the horizontal aperture Yv, T-shaped in

CrOSs- sectlon the staple-holder T, detachably

secured to the sald Gmde—bloek and having
the vertical space n, £01 holding the staples
and the staple- driver (Q, of cmre&pondmﬂ*

cross-section with the aperture & in the guide-
block and adapted to work therein, bubbtml-
tially as described.

9. In a brush-machine, the combination of
the stationary table or frame, a movable table
supportedin a recess of the frame and adapted
to carry the brush-head, horizontally -aper-
tured nmde~bloekb Secur ed in lateral recesses
in the frame upon oppositesides of the mova-
ble table, horizonially-movable staple-drivers
adapted to work through apertures in the
ouide-blocks, staple- holders adapted to feed
the staples bv oravity into the apertures of
the Dmde-bloclw, a cross-head movably ‘se-
cured in vertical guides above the movable
table, vertical staple-drivers arranged to work
thyr ouﬂ-‘h vertical apertures in the CI‘Ob‘%—heELd

inclined rails carried by the cross-head and

arranged to hold and feed staples by gravity
into the vertical apertures of the cross-head,
a follower and means for detachably securing
it to the cross-head, passages through the fol—
lower through which the ver thEbl_ staple-
drivers work, and means for imparting a con-
certed intermittent movement to the staple-
drivers and to the follower, substantially as
described.

10. The combination of the apertured guide-
blocks P, having the vertical notches 7, and
the staple-drivers Q, T-shaped in cross-sec-
tion and adapted to work through the aper-
tures of the guide-blocks, substantially as

deseribed.

EDWARDS W. PORTER.

Witnhessos:
I1. 8. SPRAGUR,
J. PAUL MAYER.
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