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The present invention relates in general to im-
provements in the art of brush making, and re-
lates more specifically to an improved twisted
brush assemblage and to an improved method
of producing such brushes.

The primary object of my invention is to pro-
vide an improved method of manufacturing hetter
and more durable elongated Ilongitudinally
twisted brushes, than has heretofore been pos-
sible, in a more expeditious and simplified man-
ner.

It has long been common commercial practice
in the brush making industry, to manufacture
elongated helical brushes by inserting batches of
bristles in layer formation between two approxi-
mately parallel rods or wires, and by thereafter
twisting the wires about each other so as to dis-
pose the bristles in helical arrangement along and
to retain them between the twisted wires. It has
also heretofore been proposed to produce cylin-
drical gun barrel cleaning brushes of the twisted
type having helical groups of metallic bristles
confined between twisted metal wires, by feed-
ing an elongated flat layer or ribbon of the metal-
lic bristle stock between the prongs or wires each
applied in U-shaped formation to a brush mount-
ing and manipulating element or tip, and by
thereafter cutting off successive sections of the
bristle stock and twisting the complementary wire

prongs so as to hold the bristles rather loosely 3

in place. The bristles used in this more recent
method, are ordinarily formed of relatively hard
bronze while the wires are of comparatively softer
metal, and in order to facilitate application of

the wires to the tips, the latter are provided with.

transverse holes, and with longitudinal grooves
extending away from the opposite ends of each
hole and in which the looped end of the adjacent
twisted wire finally becomes anchored.

After several years of commercial use of this
prior method of manufacturing gun cleaning
brushes, I have discovered that the brushes so
produced were relatively defective or objection-
able for several reasons. In the first place, the
original method did not provide for proper stak-
ing or positive positioning of the bristles relative

to the wire prongs between which they were ulti--
mately confined, and the bristle layers would lose -

their regularity and would bunch up locally dur-
ing the final twisting operation, and many of the
individual bristles - were finally improperly
clamped and could be readily pulled out from
between their twisted confining wires or prongs.

10

15

20

25

40

45

50

In the second place, this prior commercial method &5

2

did not provide for proper formation of the loops
so that when the prongs were finally twisted about
each other, the twisting action would not progress
uniformly from both ends of each brush, and
the looped ends of the twisted wires would be
severely stressed -and would break in actual use,
due to the excessive rigidity between the wires
and the corresponding tips to which they were
attached. In the third place, this prior method
of manufacturing gun cleaning brushes, failed to
make provision for uniform initial distribution
of the bristles along the wire prongs, prior to
clamping and staking of bristles between the
prongs; and it was also difficult with the pre-
vious method, to insure clean cutting of the hard
bristles from the ribbon stock.

In order to make a gun cleaning brush of this
type most practicable and durable, the bristles
must be uniformly distributed, spaced, and firmly
clamped in place, and sufficient wire stock should
be provided at the looped end of each wire so
as to insure uniform twisting of the prongs
throughout their lengths without weakening the-
loops. The final brushes should also be of sub-
stantially identical construction and of uniform
dimensions, and should be capable of being manu-
factured in rapid succession at relatively low
cost; and none of these desirable features were
adequately provided for in the previous produc-
tion method above referred to. :

It is therefore a more specific object of this
invention to provide an improved method of pro-
ducing elongated cylindrical and longitudinally
twisted brushes in a manner whereby the bristles

7 are most effectively staked or uniformly spaced,

and are firmly held against subsequent displace-
ment. )

Another specific object of the present invention
is to provide an improved method of producing
tip mounted helically twisted brushes in a manner
whereby uniform twisting of the wire prongs is
made possible throughout the entire length of
each brush, without undesirably stressing the
connections between the tips and the bristle con-
fining wires.

A further specific object of the present inven-
tion is to provide an improved method of produc-
ing brushes from a ribbon of bristle stock or the
like, whereby the bristles of the stock ribbon are
thoroughly and uniformly distributed through-
out the entire area of the ribbon, before these
bristles are clamped between their final retain-
ing wires.

~ Still another specific object of my invention is
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to provide an improved method of rapidly and
effectively manufacturing twisted brushes where-
by a vastly improved product results.

An additional specific object of the invention
is to provide an improved method of producing
brush assemblages which is simple and durable
in construction, and which is moreover highly
efficient in use.

Another specific object of this invention is to
provide a new ahd useful method of constructing
simple and durable twisted brushes the structure
of which may be rapidly and accurately repro-
duced at moderate cost and in diverse sizes.

These and other specific objétts and’ ddvan-
tages of my present invention will be apparent
from the following detailed description.

A clear conception of the 'construetion ‘of’ the
improved brushes produced with the aid of this
invention, and of the steps involved in my im-
proved production method, may be had by refer-
ring to the drawmv accompanying and formmg a

pé.rt of this spec1ﬁcatlon Wherem hke reference'

characters designate’ the same or siilar’ parts
in thevarious views:

F1g 1 is an-enlarged ‘side elevation of a typlcal‘
wire and tip assemblage used in the produétion

of my improved brushes;
Fig. 2isa snnllarly enlarged patt séctional ele-

vation of the same "assemblage viewed at right

angles to the plaile of Fig: 1;

Fig: 3'is'a dlagrammatm pe¥spective view ofia

snnple assemblage of elements employed 1n car-

and tip dsseffiblage of the type dlsclosed in migs.

1" and- 2 initialiy® applied to & ribbon of bristle
stock; )
Fig) 4’ ig an’ enlarged fragmientary sectional

view illustrating tlhie first stéep-in the formation’

of the loop’ attachinent corihecting the bristle
clamping wire to the manipulating:tip;:

Pig: b is7a view similar to that of-Fig: 4; illus~-
trating the second step involved in the formation
of “the attaching-loop;

Fig. 6 is-another view siniilar-to those-6f Figs: 4~
and 5, illustrating-the third loop forniing stép or-

operation;

Fig. 7 is a further enlarged fragmentary: side-
view of a pair of cooperating wire prongs'showing-

a group of bristles staked-and ¢lamped therebe-
tween just prior to final twisting of the brush;
Fig. 8 is a &ide elevation of a completed brush

made with the aid of my improved methed; and"

illustrating the final loop connection between the

bristle confining - prongs and the manipulating:

tip; .

Fig. 9-is & fragmentary transverse vertlcal sec-
tion through a more refined and modified ribbon
combing, bristle staking; and cut-off assemblage;
and

Fig. 10 is 2 ehagrammatlc front elevation of thef
modified bristle combing and staking assemblage

of Flg 9.
While 1 have snec1ﬁcally 111ustrated and de-

seribed my 1mnroved method as belng advanta-:
geously applicable in the production of hehcal

gun cleaning brushes each having metalhc brls-
tles clamped between the tw1=ted prongs of a

-shaped retaining wire whmh is connected to g

mampulatmrr tip by meais of an 1ntegral loop,
it is not my desire or inteséion to unnecessanl“y

restrict all- feature of the inveiition to the pro-

dtiction of this partlcular type of brushes;

I accordance with the simplest etitbodiment of’
the present invention illustrated in Figs. 1 16 8-’
clusive, Wheh producitig Suceessive brushes of the
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same predetermined size, I first provide a plural-
ity of brush tips {2 each having a threaded shank
{3 at one end adapted to be screwed into the end
socket of an ordinary manipulating rod, and also
having a transverse through opening {4 and par-
allel grooves 15 extending longitudinally of the
tip {2 away from the shank {3 and from the op-
posite ends of the opening {4. These tips {2 may
be rapidly and accurately produced in an ordi-
naty crew machine; and a relatively soft wire 16
of suitable pre-selected length and of lesser di-
ameter than that of the openings !4, should
théreafter be inserted through each of these tip
openings 14 and stoild be subsequently bent into
U-shape to provide elongated laterally spaced
stibstantially straight prongs 17, as shown in Figs.
1; 2,3 and 4. :

An elongated ribbon {8 formed of a multiplicity

- of'relativély hard bristle wires {9 extending lon-

40

70°

gitudinally of the ribbon (8, is also provided, and
thig ribbon 18 is adapted to be fed forwardly be-
tween’ g lower die 20 and' an upper punch- or
plutiger 21; against a stop platé ‘22, in any cons"
venient manner, as illustrated in Fig. 3;- The-die’

5 28 and the punch plunger 21 are provided with

alineable- staking recesses 23 extending there-
across, and- preferably have _curved lower side
edges 24; and the plunger 21 may be recipro-
cated vertically toward and away from the nor-
mally fixed die 20, in any suitable manner.. The
lower die 28 may also be retracted from its active
fixed position in any suitable manner, and g cut-
off knife 25 coacts w1th the rear face of the
plunger 2l and:is movable relatlve to th1s plunger

~ while also bcmg cooperable w1th the rear upper

edge of the die 20 in order to sever successive,
lengths of bristie’ stock from the forward end
of the 11bbon 8 along ‘the dot-and dash line 26
shown in Flg 3. In order to cause the knife, 25
to produce a clean draw cut, the cutting edge
of the blade is preferably ifiélined at a ehght
angle of a.pprox1mate1y 2° as; illustrated in Fig.
3: and it is' to be uhdetstood that the rlbbon 18"
must be fed forwal dly by 1ncrements equal to, the

sembl ge is” 8 ‘set of non‘rotatable'loop clamp-'
ing and tip holdmg Jaws 21, thié¢ motion of which
toward the die 26’5 restra,lned by a’ welght 28"
suspended from 8 cable 29 coactmg w1th a sheave
30 whlle a set of rotary prong clamplng and
ment w1th the Jaws 21 on the oppos1te side of’ ‘the
oﬁe 20 These Jaws 21 3! are of well known
venient and suitalole manner by thé operator in
order-to” perform thelr 1ntended functlon at the
proper moment; and while the’ jaw 27 becomes
aetive to Ainally form the loops whith cohhedt the
prong‘s H Wlth the t1ps I2 before the punch 21 and

a?ter the putich and- die assembly has been re-
tracted

Duriiig” norinal operatlon of thé mechanism'’
above ‘deseéribed, when cafrythg on my improved
method, the" prev1ously prepared bristle stock rib-
boti 18 should have its extrémeé front end posi-
tioned over the die 20 ‘and- agaifhst the sto‘p plate
24758 1ndlcated in Flg 3, whertupon a' pre- as-
séfibled wire afid tip axsémbly such a8 ‘shown in
Figs. 1-and 2, may be posmoned with ‘one prong

75° 11 disposéd” Within the feeess 237of the die 20
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and with its other prong (7 in vertical aline-
ment with the recess 23 of the plunger 21. The
initially assembled wire 16 and tip 12 wil] appear
as shown in enlargement in Fig. 4, and after an
assemblage has been thus initially applied to the
end of the stock ribbon i8 and to the die 20, the
plunger 21 should be lowered as illustrated in Pig.
5, 50 as to-compress the mass of bristles 19 and to
cause the outer bristles of the mass to produce
spacing or staking indentations 32 in the prongs
{7. This compression of the mass of bristles
19 and production of the indentations 32, will
cause the rounded edge portions 24 of the die
20 and plunger 21 to produce a substantially
circular loop at the closed end of the U-shaped
wire 16, as clearly shown in Fig. 5; and after this
rounded loop has been formed and while the
prongs 1T are still firmly clamped between the
punch and die, the jaws 2T should be brought
into action against the rounded loop of the wire
16 as illustrated in Fig. 6. When the jaws 21
are thus brought into action and drive the loop
of the wire into the grooves 15 of the tip 12, the
excess stock of the loop is pushed away from the
jaws 2T and provides twisting stock beyond the
tip 12 as clearly shown in Fig. 6. After the final
loop has been formed as depicted in Fig. 6, the
jaws 31 may be caused to engage the protruding
free ends of the prongs {7 and to firmly clamp
these free ends together, whereupon the knife 25
may be caused to sever the group of bristles which
are clamped between the prongs 17 from the stock
ribbon 18. The die 28 and plunger 2{ may there-
after be withdrawn and the jaw 3{ may be ro-
tated to twist the prongs 1T about each other.
During this twisting operation the indentations
32 will prevent the relatively short bristles 19 from
shifting longitudinally of the prongs 17, and the
excess stock provided at the looped end of the
wire 16 as in Fig. 6, will permit the rotating jaw
81 to gradually and uniformly twist the two prongs
{1 about each other throughout their entire
length, thus firmly and permanently clamping
the bristles between the prongs and arranging
them in helical formation as illustrated in Fig. 8.
The weight 28 will permit the jaws 27 to move
toward the twisting zone, and will eventually
cause the wire prongs 17 to break off at the outer
end of the brush as illustrated in Pig. 8, there-
by completing the brush assemblage.

While the relatively simple apparatus shown
in Figs. 3, 5 and 6 has been utilized commercially
to produce highly satisfactory results when the
stock ribbons 18 have been carefully prepared,
it has been found that even with most careful
initial preparation of these ribbons 18, the bristles
are not uniformly distribufed thereacross. In
order to obviate this difficulty, I have provided a
modified punch assemblage such as shown
diagrammatically in Figs. 9 and 10 and comprising
rear and front combing plates 23, 34 respectively
carried by the punch ram 85 and which are
normally forced outwardly beyond the lower end
of the staking plunger 2! by compression springs
36. The rear combing plate 33 is preferably con-
fined with its lower combing edge inclined in one
direction, while the front plate has its combing
edge inclined in the opposite direction; and when
the ram 35 is lowered, the plates 33, 34 will
resiliently engage the bristle stock 18 before the
plunger 21 becomes active to clamp the bristles
between the prongs {71, thereby combing or level~
ing the successive batches of loose bristles 18
into uniform layers before the staking operation
takes place. In this manner subsequent uniform
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distribution and accurate spacing of the indenta-
tions 32 during staking, is always assured, and the
production of better flnal brushes therefore
results.

From the foregoing detailed description it will
be apparent that my present invention provides
vastly improved final brush structures, and also
provides an- extremely simple and highly efficient
method of commercially producing such brushes
in rapid succession. The initial uniform distri-
bution of the bristles {9 throughout the area of
each batch, is important in order to produce uni-
form and accurate distribution of the staking
indentations 32, and the formation of the inden-
tations 82 for the purpose of spacing and staking
the bristles is exitremely important in order to
prevent the production of brushes having loose
bristles and in which the bristles can be pulled
out of the clamping zone between the twisted
prongs [1. With my improved method of manu-
facturing the brushes, the bristles 19 are in fact
lccked in place and cannot be pulled from be-
tween the twisted prongs 17, but since the metal
used in the bristles 19 is relatively hard-as com-
pared to that used in the prongs 11, the bristles
are not undesirably weakened at the zone of
clamping. The formation of the lcops at the
closed ends of the U-shaped wire 16 so as to
provide twisting stock beyond the ends of the
tips 12, is alsoc of considerable importance in pro-
viding brushes in which the twisting action pro-
ceeds from both ends of the prongs {1. By pro-
viding for-such progression of the twisting action,
the looped ends of the wires 16 are not excessively
stressed and a stronger brush structure obviously
results. By forming the loops in accordance
with my improved method, some flexibility is
also provided between the tips 12 and the brush
proper, thus permitting the helical rows of
bristles {9 to more effectively cooperate with the
gun bores on which they are used. The pro-
vision of the rounded corners 24 on the die 20
and punch 2{, is also relatively important be-
cause these rounded corners prevent weakening
of the prongs 1T adjacent to the loops, and aid
in forming the round loops which are subse-
quently flattened by the clamping jaws 27. The
inclined disposition of the cutting edge of the
knife 25 also cooperates with the combing plates
33, 34 to uniformly distribute the bristles and
to produce a clean cut without dislodging the
bristles 19 from their spacing indentations 32,
thus making it unnecessary to subsequently trim
the ends of the brush bristles in the final as-
semblages. The present improved method there-
fore obviously makes it possible to produce bet-
ter brushes than were heretofore possible, in
rapid succession and at relatively low cost, and
all features of the invention have gone into
highly sucecessful commercial use and have
proven of great utility.

While the method of staking the bristles de-
scribed herein has been confined to the use of
bristles {9 which are in fact harder than the
prongs 17 between which the bristles are ulti-
mately confined, this method of staking may also
he utilized in connection with bristles which are
in fact softer than their confining wires. The
same type of apparatus may be utilized when thus
staking the softer bristles, and the ultimate re-
sults are the same as when harder bristles are
in fact used.

It should be understood that it is not desired
to limit this invention to the exact steps of the

75 method, or to the exact details of construction
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of the brushes, Hersih deéscribéd’ and shown,
sifiee” varions modiﬁcatlons ; i’ the’ scope of
the gppeiided claiths May oédiir to persons gkiea
in the art.

Telaim:

i. The method of produciiig helical bvushes

which* comprises, fixing a tip’ havmg gt
verse thru-opening to a relatively soft Wi

1nsert1ng a length of the wire through' ths tip
opéhing and bending the wire to prov1de glon-
gated prongs extending away from the tip, dis=

posing the prongs on” opposite sides of a layel
of harder bristles extending transversely of the

prongs, pressing the prongs against thé ifter
venihg bristle layer to cause thE outer Lristles
of the layer to form spdcing indertations in’

the softer wire, and finally twisting the proigs

about” each other to clamp the bristles therebs-

twéen in helical formation. »
2. The method of producing helical brushes,

whieh comprises bending a wire into U-shajpe hav-

ing’ relatwely soft elongated spaced prongs, in-
sertitig’ a' leyer of harder br istles between: the

prongs, pressing the prongs against the intér-’
VeHing bristles with sufficient forte to cause the

outer bristles to indent the prongs, and finally
twisting the prongs about each other to léck
the- brlstles therebetween ih helical formation.

3. The’ method of producmg helical brushes
which ¢gmprises, arrangmg 2 multiplicity ‘of rela-

tively Havrd biistles in ribboh formation with the’

bristles disposed Iongltudlnauy of the ribbon, po-
sitiotiing Felatively soft Wiles oh Opposite sides of
and across the ribbon, pressing the wires against

the ribborn with sufficient force to cause the’

bristles to indent the wires; severing the com-

presséd batech of bristles from the ribbon, and’

twisting the wires about each other.
4. Thé method of producing helical brushes;,
which comprises, arranging a multiplicity of
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bfistiss i r1bbon forma‘bloﬁ plécitig wires oh 6P~
posite sides of and seross the’ TibBom; cofnbing the
ribbon adJacent o the wires so 85 to’ iniformly
dlstl‘lbute the bnstles throughoit the wWiré
lengths; pressmg t’he wires agamsﬁ tHE combied
Bristles thh suﬁiment forée to eduise thé bnstles
0 ploduce spacmg indentations in tHe Wires;
sévermé' the cofnpfesséd batch of bristles’ frofm’ the
pEtslolorohy and t”w‘fs’txﬁg ‘the Wires aboit edch 6thér
to' dalise the donfined bateh of bristlss t6 Hs8lHE
a heiical eraigtion::

5; The méthoa of producing helicsl brushés,
Wwhich cotiprises; apﬁrymg 4 tip to the medial
Portion of & 1\.1a“t;1vél”y soft length of wﬁ’e and
bending the wife o providé élongated spaced
prongs extending awdy from theé tip, dlsposmg
tHE proiiEs ofi opposite sidés of and HeYoss & ik
ben of longltadmally extendmg relatlvély hixd
bristles, pressing the prongs aga1ﬁst the rlbbon
with sufficiént force 6 cause the bristles to mdent
tiie §6ft wire, severing thé céfhpressed batch of
bristles from tha 1ibb6i, and twisting the proﬂgs
about edeh other to dlamp the seve1ed brlstles
therebetween:
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