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, dated December 22; 1868,

' IMPROVED BRUSH-MAKING MACHINE.

The Schedule referred to in these Letters Patent and making part of the same. -

————

To all whom it may concern: .

Be it known that I, Avserr M. WHirE, of Thomp-
sonville, in the county of Hartford, and State of Con-
necticut, have invented a new aund usefal Brush-Mak-
ing Machine, of whieh the following is a full, clear, and
exict description, reference being had to the accom-
panying drawings, forming part of this specification,
and in which— ‘ -

Pigire 1 represeuts a vertical central longitudinal
section of o brash-making machine, constructed in ae-
cordance with wmy invention; :

Figure 2, aii end view of the same;

Fignre 3, an opposite end view thereof;

Figure 4, a sectional plan, taken as indicated Ly the
line y ¢ .in fig. 1; and

Figures 5 aud 6, a face view and transverse section,
on an enlarged scale, of cevtain deviees for inserting
the loops or tufts of bristles into the brusl-block or
baek, likewise others for forming the: staples, and se-
curing the loops Dy the latter.

Figure T is o view, in elevation, of certain gear de-
tached, connected with: the slide that controls the
wotions of the brush-back or block.

Figure 8 represents an elevation and lower end view,

on an cnlarged seale, of the punch used for forcing
lhome the staple and tutt into the brush-baek.

Similar letters of reference indicate corresponding
parts.

The objeet of my fnvention is to supersede the hand=
process, heretotore in vse, of dividing the bristles into
Kknots or tutts, and inserting or securing them into the
brush-stock or back, by doing the same antomatically
or through the agency of machinery; and

My invention embiraces mechanical means or de-
vices for making brushes of the description secured to

_ e by Letters Patent No. 47,157, bearing date ot April
4, A. D. 1863, but portions of the invention are ap-
plicable to the manutacture of brushes, in which the
kuots or tufts are differenitly secured.

In this connection, said invention includes, as novel

~ features, a divider, operating in connection with end-
less serrated belts, or their equivalents, for feeding for-

ward the bristles, said divider, tirst, rising at intervals
and then allowed to drop to enter the bristles, to space
or open the latter; fingers, awtomatically operating to
actuate the divider, also spreading laterally, to sepa-

vate into tutts the bristles spaced by the divider; a

cutter, operating i conjunction with a staple-slide,
for cutting the wire of wlieh the staples, used to se-
eure the tres i the brush-back or block, ave formed

into sunitable lengths to produce the staples; also, a

slide, and means, including a “formen,” for shaping the

staple; straddling the tuft or knot with it, crossing o1

inclining the free ends of the staple to cross, and driv-
ing the doubled knot or tutt, and its holding-staple,
into the perforations in the brush-back or block, and

tinally, driving howe the staplé; likewise, means tor,
feeding intermittently, or at intervals, the brush-back,
to bring its perforasions successively under the devices
for fnserting the doubled knots ov tutts and their hold-
ing-staples, said weans embracing devices for feeding
the said back or block, hole by hole, in one direction,
of its length ov breadth, as the case may be; after-
wards, o at the termination of one line of perforations,
giving to the back or Llocka movement crosswise to
the former motion, to bring the next row or line in
line with the devices ewployed to insert the tutts and
staples; and finally, reversing the movion of the back
or bloek in line of such suceeeding row of holes, and
50 on till the whole brush-back or bloek is filled with
tutts or bristles, and same secured by the staples.

Referring to the accompanying drawing—

A represents the main bed of the frame, which is suit-
ably construeted to carry the several orking-parts of
the machine, the construetion and operation ‘of which
is as follows: '

The bristles, designed to be inserted by knots or
tutts in the brush-Dack or block, are laid or strewed
srosswise on endless serrated, or- otherwise suitably-
constructed belts, B B, arranged parallel to each other,
at the reguisite distance apart to support the bristles
ab their ends, and, passing round or over tollers « «
and b b, the oue pair, @ @, of which are made the driv-
ers, to give to the belts an intermittent motion, into. or
towards, as regards its upper travel, the main body or:
portion of the machine, said belts earrying the bristles
along with them. : v

The means for thus operating the rollers ¢ ¢ may
consist of a ratchet-wheel, ¢; on the one end of -said
roller’s shaft, worked by a pawl, 4, pivoted to & vibrat-
ing or rocking arm, e, operated by« rod, f, attached
to a lever, g, which is rocked by or through a wrist-
pin or rod, h, secured to a slide, C, having an inter-
mittently-reciprocating travel in direction of the belts.

D is the carriage, on which the brush-back or block,
to liave the bristles inserted in it, is laid or secured,
sail carriage travelling intermittently on or in ways i.
i crosswise of the Delt-feed; also having, at intervals, a
Jnotion ii line with the belts, as hereinafter more rui-
nutely described. : »

Prior to fixing said brush-back or block within the
carriage D, it"is suitably perforated for reception of
the tutts or knots in snceession, and, on commencing
to operate, said back or its curiage is adjusted to bring
its one outside end or corner hole in proper receiving-
position for a tuft or knot, intermediately of the belts
B B, as it were, but beyond them. o

I is a vertical, loosely-dropping divider, arranged,
sy, to slide or play in a fixed bracket, 7, and lying in-
. termediately of the belts, at their inner ends, said di-
vider being preferably pointed at its jower extremify,

and, when down, resting on the bed k, whicéh lies im-




mediately beneath the upper travel of the upper belts.
"The office of this dividér is to open or space the bris-
tles lying on the belts, for the purpose of forming them
into knots or tufts immediately beforé the delivery of
the bristles from the Delts, the serrated’ constraction
of the belts serving to hold the bristles at their. ends,
during such division, or separation, and ‘arrangement
of the bristles into bunches or tufts, which is only in
part effected by the divider E, fingers F I performing
an important function in this connection. Tlius, the
divider E remains down on the'bed & till the belt com-
mences to give the bristles a forward feed, when it is
momentarily or temporarily lifted by the fingers F F,
which latter, formed with suitable pointers or down-
ward projections, for entering the opening or space
made by the divider in the bristles, afterwards spread
or work out laterally, to complete the openmg of the
bristles into kfiots or tutts, the fingers, after having
lifted the divider and allowed it to fall again, to accom-
plish a fresh spacing in the next feed of the bristles,
dropping, by their poititers, into the space formed by
the divider before they expumd to comiplete the open-
ing or formation of the tuft, and said fingers subse-
quently moving forwanrd in their expanded condition,
conjointly with an independent slide, G, provided with
stops, 71, to hold and carry the tnft beneath the de-
vices for inserting and secwring the knots or tufts in
the brush-back, after whiclk the fingers ' ¥ contract
and retire or work back, together with the slide G, to,
in due course of time, renew the operation, in connec-
tion with the divider, on the next feed of the bristles
by the belts. .

The means by which these several motions or ac-
tions are effected may be as follows: ‘

The fingers F' F are of a pincers or tongs-construce:
tion, being pivoted, as at, m, with freedom both of up-
and-down and lateral play to the intermittently-recip-
rocating slide C, and their back legs or arns in gear,
by projecting pins or stids # », with oblique slots o o,
made in a plate, H, connected with the interior or
under side of the slide C, and moving conjointly witl
the latter, but also independently of it, said plate H
being attached to a knob or protuberance, p, which
has limited play through a longitudinal slot in the
slide C, so that, on the protuberance p being recipro-
cated in direction of the belts, which is effected in-
termittently by a grooved cam, I, lever, J, aud rod,
K, the plate H, in the back movement of the protu-
berance p, is first slid back to close, by its slots 0 o, the
front legs of the fingers T F, and afterwards to retire
with the slide C, and, as the latter approaches the end
of its back stroke, said fingers made to 1ifs in front,
carrying their points over the bristles, and, for the pur-
pose of temporarily raising the divider, which they
cateh under ears or pins q g, suel lift of the fingers
being effeeted by an inclined plare, », attached 5 one
of the back legs of the fingers, comiug in contact with
and passing under a tixed arm, s, or arm lung to swing
only in a forward direction, to permit of the free re-
turn of the incline » to the frontagain,  After the in-
cline r has passed in a backward direction under the
arm s; the front legs of the fingers drop again, and, on
motion being communicated to work forwards the pro-
tuberance p, it first pulls on the slide H, to expaud
the fingers I, to complete the opening of the bristles,
and then, moving in common with the slide O, eauses
the tuft or bunch to be carried forward between the
projettions from the tingers, and the stops 7/, that pro-
Jject from the independent slide G, whieli latter has its
intermittently-reciprocating action given it by a grooved
cam, I, lever, M, and rod, N, to cause it to move back-
wards and forwards, conjointly with the fingers, hut so
timed, in relation to the latter, as that the fingers first
move forward, to carry the buneh or tuft up against
the stop 74, then the slide- G and fingers move con-
jointly in the same direction, to carry the tuft, thus
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held, to or over its place of insertion, when a pause
takes place in the movement of both fingers and slide,
after which. the fingers commence to retire, leaving
logse the tuft, so as to facilitate its insertion, and -
mediately afterwards, that is, after insertion of the
tuft has been effected, the slide G to work backyards,
coujointly with the fingers, torepeat, in due course of
time, their forward operation; in connection with the
fingers, for the conveyance of a sueceeding kuot or
tuft. Instead of the fingers retiving in advance, to ef-
fect release of the tuft, the slide G may have an addi-
tional forward movement given it. :

It will now be necessary to deseribe the neans by
which the knots or tufts, thus fed forward in succes-
sion, are inserted, one- by one, in the brush-back or
block. ‘ :

In or prior to effecting the insertion, the bunch or tuft
is bent or doubled in the middle to give it a loop-form,
and staple made to straddle the tuft prior to its being
beunt, for which purpose the slide G is recessed or eut
away between the stop /7, and for a short distance in
the vear of them, so that by pressing down oncthe tuft
between such cut-away portions or staple, straddling
the tuft or buneh, the latter, resting ouly a$ its ends
on the slide, may be bent or doubled, as required, in
the middle, and carried along with its' staple to the
hole or perforation in which such are required to be
inserted. !

On commeneing the operation of inserting and se-
curing the tutts in the brush-back or” block, the latter,
or its carriage D, as hereinbetore observed, is first ad-
Jjusted, so as to bring the oune outside end or corner
perforation in the back, underneath the devices em- |
ployed to insert and secure the tufts, each hole in the
brush-back or block Deing brought successively, as
hereinatter described, under said tuft-inserting and se-
curing devices, and-under the middle of the bunelh .or
tuft at the extreme of its advance stroke or feed, by
the fingers F F and slide G- ’

The means for forming the staple, locating it on or
across the tuft, and iuserting and securing the tnft
and staple, are as follows: : .

O is the wain o1 driving-shatt, made to rotate in the
dirvection indicated by the arrow a.

This shaft has seeured on, 50 as to rotate with it, a
disk, I, that revolves within & fixed head, Q, having
double front or cap-plates R and S.

Projecting from the 4ront of this revolving disk, is
an eceentrie-pit, &% on which is a loosely-titted brass or
Dlock, ¢, that, in the rotation of*the disk, serves to
give anup-and-down motion, through & yoke, «, guided
and workiug in a recess, r, made in the fixed head, to
a slide, T, said pin & also serving, Dy its gear with or
eccentrie projection jnto a disk, U, to rotate the cams
I and L. _

The wire to form the staples is fed, by any suitable:
means, from the back end of the machine, through a -
hole, 1, in a lower extension, to the fixed head Q, till
it is entered to a proper length or distance within a
@ recess, «', which is virtually & downward extension
of the recess r. .

This hole w has Lranching trom it, at right angles

- to it, on one side, a cross-aperture, ¥, in whicl: works

a cufter, V, operated by a lever, W, through a pin, ¢,
on the rear side of the disk P, 0 as to give the cutter
V a short, quick stroke once in the revolution of said
disk, for the purpose of cutting off' thé wire fed into
the recess «', as described, to form a staple, o spring,
d', afterwards throwing back the cutter.

Prior, however; to the wire being thus cut, & staple-
former, X, is shot laterally into the recess @', immedi-
ately below the wire, said former working, when it is
required to shift it out of the recess «, into a suitable
side recess in the lower extension to the fixed head @,
and being formed of legs or arms, ¢ %, working on a
pivot, as at ¢', a spring, I, serving to shoot the “tormer’s




into the recess a' whenever a reduction, 7', made in
the periphery of the disk P, comes vound to admit of
the free end of the arm 7! entering it, the spring b
causing said end of the arm f' to bear against the pe-
riphery of the disk. _

By these means the staple-former X is kept out of
the recess ¢' during the greater portion of the revolu-
tion of the disk P, so as not to be in the way of cer-
tain devices, connected with the slide L, and inner
slide thercto, as hereinafter described, when said de-
vices are required to cros§ the path of the “former,”
but said “former,? by means of the reduetion i, re-
maing the requisite length of time within the recess
«' to perform its function. o '

- The staple is formed by the bending of the cut wire
in the recess ¢!, over the former, X, through the action
of jaws, 7, pivoted, as at k' I, to a slide A’, arranged
to have vertical play within the slide T, and, at inter-
vals, conjointly with the latter, said jaws bearing down
in an open condition on the wire, to bend it over the
former, and, on the “former” moving out ot the way,
carrying down within tlhemn, in a loose but secure man-
ner, the staple down to and over the bunch or tuft of
bristleslying onthe recessed portion of the slide G, when
the jaws j' j. close, compressing, or partly crossing the
legs of the staple over the tuft, and, in the further de-
scent’ of the jaws, doubling or bending the tuft, and
carrying it, together with the staple clasping it, down
to the perforation in the brush-back, after which the
jaws § §° open, and a punelr, B, attached to the slide
T, descends within and through the jaws, to force home
to their place in the perforation the doubled tufh and
staple, which latter, in the pressure brought to bear on
it, and the resistance it encounters at the bottom of
the perforation, has its legs properly or fillly crossed,
and wade to euter or bite, laterally or obliquely, into
the wood or other material, and so to fasten theJooped
or doubled tuft i an upright and secure manner within
the perforation. .

This punch B is of pecaliar formation at its lower
end, being of a concave shape in direetions at right au-
gles to each other, for the purpose of snugly fitting on
or over, and conforming to the shape of the bent end
of the staple, and so preventing slipping of the punch
off"the latter in driving it home. '

The jaws j # ave opened by the action of springs, ap-
plied to them in any proper manner, and .are closed,
when required, by a swell, 7, on the top of the punch
B, as, in the-action of the punch, which has consider-
ably greater vertical play than the jaws, it passes in
between ping, m' m', projecting from the npper ends of

_the legs 0! of the jaws, and working within slots and
recesses made in the sidesof the slide A’; the punch B,
with its swell Z, travelling in a vertical groove formed
within the slide A, .

" After the tuft has been iuserted and secured, as de-
seribed, the jaws 7 7 vise out of the way, to their oui-

ginal position above the former, X, and following thent,

to a greater extent, the punch B’ also rises up beyond
the jaws, to enable both the. jaws and punch, in due
course of time, to'vepeat the operation in their suceeed-
“ing descent on the next tuft. The means for thus oper-
ating, in timely.relationshipto each other and the jaws,
the puneh B, ¥former” X, and wire-cutter V, have al-
ready been described.

Po effect the timely and necessary action of the jaws
JJy as specified, the slide A” carrying said jaws luas its
requisite up-and-down motion given it by & pin or roller,
o, arranged to project from said slide, and made to fit
or enter an irregularly-formed or suitably-shiaped caw-

like groove, 7, made in the face of the revolving disk P..

The following devices are or may be employed to
vive to the brush-back earriage D its requisite move-
ments forinsertion and fastening of the tufts within
the perforations, as hereinbefore deseribed, namely,
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first, in an intermittent manner along the ways 4 i, to
bring the holes suceessively in one row beneath the tuft- -
inserting and securing -devices, and then a crosswise
movement to adjust the next row in line with said de-
vices,abd afterwards a reverse intermittent travelalong
the ways i 4, and so on till the perforations ave filled.
Thus, the ways ¢ 4, along which the carniage D moves -
in reverse directions, are wrranged on a frame or bed,
L, that is made capable of uotion along or on the main
or stationary bed A, in a crosswise relationship to the
ways 44, a8 necessary to secure the several adjustments
of the brush-baek or bloek, as hereinbefore referved to.

The one movement or set of movements, that i, of
the carriage D along the ways i 4, is efteeted by a pin-
ion, ¢, fitted by groove and feather on a shaft, B, and
arranged to gear with or mesh into a rack, 0% on the
underside of the carriage, said shatt rotating first in one
direction, in. an intermittent manner, and afterwards,
intermittently, in a reverse divection, and the pinion «*
sliding on the shatt D’ which drives it, to admit of the
travel of the frame D™along the bed -A. ’ ‘

This frame 1 has - its movewent or movements ef-
fected by an intermittently-revolving pinion, ¢% work-
ing into a rack, 4, secured to said frame.

Theseseveral movements, as hereinbefore described,.
of the carriage D, and the bed or frame D', are auto-
matieally accomplished as follows:

On the back of the main driving-shaft O is a disk,
', carrying a wrist or eccentric-pin, ¢!, which is adjust-
able thereon to vary the throw to suit different dis-
tances apart of the perforations in the brush-back in
direction ot the length of the carriage D. This eccen-
tric-pin &, as it rotates, serves, by a pitman, 7% to give
an up-and-down motion to a slide, G, working in suit-
“able ways, g% . : )

Said slide & carries two reversely-arranged freely-
hung or pendent pawls, i* 1i*, which, in the down-stroke
of the slide, gear-with a notehed wheel, H, on opposite
sides of the axiy of the latter, only one of these pend-
ent pawls thus gearing with the notched wheel H’, ae-
cording to the direction it is required to give the car-
riage D its intermittent movements.

The notched wheel H' is fast to the shaft I, so that
“either one of the pawls, b* B, according to which, in its
down-stroke, is made to gear with the notched wheel,
serves, as it is reciprocated repeatedly up and down, to
act.as a driver to the carriage D,to give to it its requi-
site intermittent motions in the one direction. Thus,
supposing the pawl.7i to be set so that, in its dewn-
stroke, it operates the notched wheel ', and the other
pawl 2 to be switched from gearing with said wheel,
then the carriage D will be caused to move intermit-
teutly toward the one end of the machine ; but, on; re-
versing the gear of the pawls, that is, allowing the pawl
7 to gear with the wheel H, and the other pawl IF to
be set so that it fails to gear therewith, then theinter- .
mittent fravel of the carriage D is reversed. This re-’
«versal in the action of the pawls takes place after a
suitable pause; as hereinatter described, at the termina-
tion of the intermittent travel of the carriage D in the
one direction, to give said carriage intermittent travel
in the opposite direction, for the purpose of filling the
one row of perforations with tufts or bristles, and then
the next adjacent row, as hereinbefore veferred to.

This timely adjustment of the pawls #* I, so as to
restrict either one to gear with the wheel H, is effected
by a swinging shifter, K', hung by sleeve, LI, loosely on
“the shaft ¥, Said shifter is tripped or thrown to either
side .of the carriage D, and is so operated as ‘that, in
the first instance, or for & short interval of time, it, in
shifting, simply trips and keeps both pawls during, say,
one up-and down-stroke of them, out of gear with the
notched wheel, This, in reversal of the pawls, is neces-
sary to give time for adjustment of .the frame D, to
bring the next row of the perforations in the brush-




back in line with the tuft-inserting and securing devices
after the carriage D has completed its stroke along the
ways ¢ ¢ in the one direction. .

To establish this pause, or move the shifter K’ so.as
to throw both pawls out of gear at the end of a car-
riage-stroke, said shifter is struck or operated by one
or otiier of two roller-stops, M' M? secured, in an ad-
Jjustable manner to adapt the feed of the carriage D to
different lengths of brush-backs, to opposite ends of a
sliding rack, N’, which is set in motion erosswise of the
machine by a pinjon, O, fast to the shaft B. Thus,
after the carriage D has travelled its requisite distance
along the ways ¢ 4,\in the one direction, the one stop,
M! or M strikes the. shifter X' to throw both pawls
out of gear, and to keep them out of gear, till, by means
hereinafter described, and after the frame I’ has been
moved to bring the next row of holes in line to receive
the bristles, said shifter K’ is further shifted in the same
direction, to reverse the gear or action of the pawls,
which establishes an opposite intermittent travel to the
carriage D in its ways i, till arrested by the action of
the oppousite roller-stop striking the swinging shifter,

This automatic movement of the shifter alternately
in reverse directions is kept up until the whole brush-
back has its tufts inserted and secived in it.

The pinion ¢ that, through the rack d gives the
requisite intermictent motions to the trawme D’ to ad-
just the brush-back the distance onerow of perforations
lies from- another, and whicly, as before observed, takes
place at the termination of the travel in either direc-
tion of the carriage D, is operated as follows:

On the shaft G is arranged a cam, P, and beneath
the latter a vertical slide, @', working within s box or
guiding-frame, R, and locked, when down, by a spring-
catch, 8, biting on or over a tootly, 4%, projecting fiom
the one side of said slide, near its bottom. When thus
down, and locked, the slide Q' is not acted upon by the
cam P, and this is the condition of said slide during
the. entire travel of the carriage D in its ways 4 ¢, in
‘either direction, but, on the shifter K’ being.moved to
adjust and keep both pawls 2 k¥ out of gear with the
wheel 'H' at the termination of the travel in one direc-
tion of the carriage D, then the spring-catcli 8! is
tripped out of lock with the slide Q' by the action of
an inclined projection, A% on an arm, RY, attached to
the shaft of the sleeve or shifter K, and, thus released,
the slide Q' is shot upwards by a spring, m% so that,
when the cam P’.again comes round, it depresses the
slide @, and with it a rack, »% attached thereto, which
sets in motion a pinion, 8% hung loose on the shaft o
of the pinion ¢% and, by a pawl, p? pivoted to the loose
pinion ¥ operates a ratchet-wheel, T, fast on the shaft
¢, and so turns the pinion ¢ to give the requisite feed
to the sliding frame D’ to bring the next row of holes
in the brush-back in line with the tuft-inserting and
securing devices. Thisdone, and astheslide @ reaches
the end of its downward stroke, the spring-eatch S
again shoots into lock, to hold down the slide fiee from*
operation by the cam till the carriage has reached the
end of its travel in the opposite direction, when the
operation of said slide is repeated to give further feed
to the frame I, and s0 on in succession till the several
rows of perforations are filled.

It will readily be seen that, by the ratchet-gear of
the loose pinion 8 with the shaft 0% the slide or rack
#* thereof fails in its upward stroke to give a reversed
or any action to said shaft, and so to prevent any back-
stroke of the sliding frame I’ till the brush is com-
pleted, when, by lifting the pawl p% said frame may.be’
run back by hand, or otherwise, to repeat the opera-
tion, as regards the intermittent movement of it by the
slide @', in connection with a new brush-back or block,
as before, »

Attached to the rack #*is a fixed cam or cam-shaped
projection, 7% that, in thé upward movement of the
rack and its slide @, simply presses on a spring-borne
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bolt, % carried by a socket, 3, attached to the arm R
of the shifter IC, but that, in 1ts down-stroke, acts kut-
erally ou the side of the bolt s* shot outward towards
the complesion of the up-stroke of the-slide, to move
the shifter K’ farther in the direetion it had previously
been swung by the roller-stop M or M2

This firther novement of the shifter establishes the
reversed action of the pawls 22 2%, by destroying. the
liberated relationship of the pawls to the notched wheel
H, and throwing the opposite one of such pawls into
gear with said wheel to that previously operating it.
In this way, and at the termination of each opposite
travel of the carriage D, is the motion of the latter re-
versed after the sliding frame 1 has been adjusted to
bring the next, succeeding row of perforations in tie
brush-back in line with the tuft-inserting and securing
devices. . )

What is here claimed. and desired to be secared by
Letters Patent, is— )

1. .In combination with the belt or other suitable feed
of. the bristles, a divider, B, of any suitable constrne-
tion, operating to space the bristles into knots or tufts,
substantially as deseribed.

2. The fingers 'F, so constructed and operating as to
spread out laterally, to effeet or complete the separa-
tion of the bristles into kuots or tufts, and afterwards
to carry or push forward the same, for insertionin the
brush-back or block, substantially as specifiéd.

3. The combination of the divider E and fingers I
T, for operation together, essentially as set forth, and
whereby the fingers are made to lift and release the
divider, to secure the spacing of the bristles, as speci-
fied.

4. The combination, with the fingers F' F, of the slide
G, or their equivalents, for cperation togéther, essen- -
tially as and for the purpose or purposes herein set
forth.

8. The combination, with the fingers ¥ T, of the
slides O and H, slots ¢ o, pins n », inclined plane 7, and
arm. s, or the equivalents of these devices, in sucl man-
ner as that the fingers are first expanded, afterwards
moved forward, and, subsequently, in their back-stroke,
made to rise for the purpose of lifting the divider which
spaces the bristles into knots or tufts.

€. The combination, in a brush-making machine, of
a wire-cutter, V, and saple-former X, for operation to-
gether, sabstantially as specified.

7. The jaws J' j, having a reciprocating movement,
and opening and elosing, as described, in combination
with' a reciprocating punch, B, for operation together,
and on or relatively to the tutt,substantially as deseribed.

8. The combination, with the recessed slide G, of
the jaws '/ and punch B, for action together, as herein
set forth. )

9. The punch B, constructed ab its lower end of a
concave form, in directions at right angles to each other,
essentially as and for the purposes specified.

10. The combination of thie jaws j 7, punch B, wire-
cutter V, and a staple-tormer, X, or their equivalents,
for action together, or relatively to each other, essen-
tially as and for the purposes specified.

11. Tn combination with devices for inserting and se-
curing the bristles in tufts, the brush-block carriage
D, arranged to travel intermittently in the one diree-
tion, then erosswise of such wotion for a distance cor-
responding to the width of the two adjacent rows of
pertorations apart, and subsequently to travel intermit-
tently in a reverse direction to its first movement, sub-
stantially as desecribed.

12, The combination of the slide G’ with its pawls

? I, notehed wheel H', pinion O, rack N, stops M* M,

and shifter K, essentially as specified.
13. The combination of the cam P, slide ¢, spring

mw?, spring-cateh ', and arm R* of the shifter K’, eon-

structed to release the catch, substantially as herein
set forth. .




14. The combination, with the pawl-shifter K, of
wechanism, whereby the carriage-operating pawls are
made first to be thrown .ont of gear with the notched
-wheel which they drive, afterwards to be reciprocated
independently of the same, and, subsequently, either
one of said pawls made to gear with such wheel, for
the purpose of establishing the adjustment of the car-
riage in a crosswise direction, and afterwards reversing
its action at right angles thereto, as herein described.
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13. A combination of mechanism for spacing or sepa-
ratingthe bristlesinto fufts, and suitably locating them
over a perforated brush-baclk orblock ; also, serving an-
tomatically to insert and secure snid tufts by staples
within the back or bloels, essentially as herein set fortl,

C. AL M. WHITE.

Witnesses :

Wi, A, Foskerr,
E. Lyyax,



