
Dec. 25, 1951 R. O. PETERSON ET AL 2,580,378 
BRUSH MANUFACTURE 

Filed Aug. 6, 1945 2 SHEETS-SHEET 

- a -a - - 

ere e - "es 

INVENTORS 
M60/asAW o. ae/aesoMY 

Oée--4---- d --(a-A, 
AT TORNEYS 

  



Dec. 25, 1951 R. O. PETERSON ET AL 2,580,378 
BRUSH MANUFACTURE 

Filed Aug. 6, 1945 2 SHEETS-SHEET 2 

729. A. 
INVENTORS a0aa/yo. aayaasd1222 

Vaa/Womy M1 CA/ae/22 

of a for hit 
ATORNEYS 

  



Patented Dec. 25, 1951 2,580,378 

UNITED STATES PATENT OFFICE 
BRUSH MANUFACTURE 

Ruben O. Peterson, University Heights, and Wer 
noRn K. Charwat, Lakewood, Ohio, assignors to 
The Osborn Main facturing Coxapalay, Clevee 
and, Ohio, a corporation of Ohio 
Application August 6, 1945, Serial No. 609,280 

(63. 300-2) 23 Cains. 

The present invention, relating as indicated to 
brush manufacture, has more particular regard 
to the manufacture of brushes of the so-called 
tWisted Sten type, i.e. brushes in which the bris 
tles Or equivalent Stransied brush materiai is se 
cured between a. plurality of parallel disposed 
Wires Which are then twisted about a common 
axis With the result that such brush materiai 
is disposed in the form of a helix about the re 
Sulting twisted stem. The present in provements 
equally relates to the manufacture of a modified 
form of Such tWisted Stern type of bush as fani 
iarly made, wherein the twisting of the stem 
members stops short of the iSerted layer of 
brush material, the latter being retained be 
tWeen Straight parallel Sections of the Stein Wires 
which are pressed together with sufficient force 
to compact such layer and Secure the same 
against dislodgement under conditions of use. 
The specific form of brush just referred to, it 
should be noted, forms the Subject matter of a 
co-pending application filed by MeSSrS. Ruben 
O. Peterson and Wernon K. Charwat under date 
of November 22, 1943, Serial No. 51,256, of which 
this application is a continuation-in-part and 
which is now. Patent No. 2,456,396, Mar. 29, 1949. 
While brushes of the familiar twisted stem type 

have long been known as Suitable for use in cer 
tain limited fields, they have never figured largely 
in industrial and shop uses, as for removing : 
burrs, and cleaning and polishing metal parts, 
due to the fact that, the stem Wires have only 
in effect a point contact. With the Sides of the 
round strands of brush material So that the lat 
ter, is subject under hard conditions of: Service 
to undue concentration of flexure with conse 
quent rapid deterioration, particularly where 
wire strands form the material. It has also been 
found difficult to secure a Sufficient body of the 
brush material between the wires of the stem so 
as to provide a brush capable of effecting burr. 
removal, cleaning or polishing action, in contact 
With metal parts. m 

In the improved brush. With the manufacture 
of which the present invention is concerned, the 
wires between which the brush material is held 
are formed with flat opposed faces, so that the 
layer of brush material, whether tWisted into 
helical form or left as a flat layer, Will be trans 
versely supported at its center portion for a dis 
tance equal to the width of the stem. Wires. As 
a result, not only is such material more firmly 
attached to the stem than where the latter is 
formed of ordinary round wire, but the layer of 
such material will be held in more compact Coil 
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dition between the Stein wires and also not tellu . . 
flare widely at its respective outer edges. 

Furthermore, it has been found that by em 
ploying stem wires of the form just described, 
a layer of brush material may be placed there 
between and firmly compressed and gripped by 
the wires by forcibly pressing the latter together, 
irrespective of further gripping action obtained 
by twisting such wires about their common axis, 
as in the familiar twisted stem type of brush. 
Compression of the brush material by the appli 
cation of pressure greater than can be generated 
by the action of twisting stem wires together in 
the conventional way, makes it possible to use, 
successfully, crimped or otherwise compressible 
brush material which is too stiff or too resistant 
to compacting to be suitable for use in brushes 
made by conventional methods. The amount or 
layer thickness of Such brush materials can also 
be increased over that which is usable in 
brushes made by known methods of the art. In 
deed, a layer of brush material of considerable 
longitudinal extent may thus be permanently re 
tained in flatwise condition, i. e. without twist 
ing the corresponding sections of the Stern Wires 
at all, and, equally important, such layer may 
thus be held in such compressed state without 
danger of displacement during the operation of 
twisting the stem wires. Based on the foregoing, 
a significant advance has been found possible in 
the manufacture of brushes of tile type in ques 
tion whereby they may be made from continuous 
strands of brush materialso as to eliminate han 
dling short lengths of such material, which en 
tails a great deal of care. At the same time it is 
rendered possible automatically to perform the 
successive operations involved in making Suchi 
brushes so that not only is a Superior product ob 
tained, but the cost of manufacture may be na 
terially reduced. 
To the accomplishment of the foregoing and 

related ends, said invention, then, consists of the 
means hereinafter fully described and particu 
larly pointed out in the claims, the annexed 
drawings and the following description setting 
forth in detail certain means and one mode of 
carrying out the invention, such disclosed means 
and mode illustrating, however, but one of vari 
ous ways in which the principle of the invention 
may be used. 
In said annexed drawings: - . 

- Fig. is a side elevation of the improved form 
of twisted stem brush referred to above, wherein 
the brush material is retained in the form of a 
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flat layer, the twisting of the stem wires stopping 
short of said layer; 

Fig. 2 is a similar side elevation of a twisted 
Sten brush in which the twisting has been car 
ried through the entire extent of the brush 
proper; 

FigS. 3 and 4 illustrate more or leSS diagram 
matically the manner in which brushes of the 
form illustrated in Fig. 1 may be assembled; 

Fig. 5 is a similar diagrammatic perspective 
view illustrating the method of manufacturing a 
succession of Such brushes from a continuous 
layer of brush material; 

Fig. 6 is a diagrammatic plan view of an ap 
paratus designed similarly to manufacture a suc 
cession of brushes from a continuous layer of 
brush material where the brush is either of the 
form illustrated in Fig. 1 or that illustrated in . 
Fig. 2; 

Fig. 7 is a diagrammatic view in side elevation 
of one portion of the apparatus illustrated in 
Fig. 6; 

Fig. 8 is a similar side elevation of another 
portion of Such apparatus; 

Fig. 9 is a similar side elevation of still another 
portion thereof; and 

Figs. 10 to 12 inclusive illustrate modified forms 
of the brush adapted to be produced in accord 
ance with our new method. 
In order better to understand the improved 

method and apparatus which constitute the pres 
ent invention, the brush product designed to be 
made thereby, as illustrated in Fig. 1 and in 
modified form in Fig. 2, Will first be described. 

Referring to the form illustrated in Fig. 1 (see 
also Fig. 3, which shows the same form of brush 
in process of being made), it will be noted that 
half-round wires , or the equivalent doubled 
portions of a single wire of half-round Section, 
are twisted together to form the stem S of the 
brush. However, the layer of brush material B 
instead of being inserted between Such inter 
twisted wires with resultant helical disposition 
of the material, is inserted only adjacent the end 
or point 2, where the component wires of the 
stem are doubled on each other, and the twisting 
of the wires begins beyond, but immediately ad 
jacent, such inserted layer of brush material. 
In other words, the sections 3 of the wires , be 
tween which the brush material is heid, are 
not only parallel but straight, and the brush ma 
terial projects therefrom in corresponding 
straight form, i. e. extends through and croSS 
wise of the stem in the form of a flat tuft. In 
order that Such flat tuft may be Securely held 
between the stem wire sections 3, the latter, foll 
lowing insertion of the layer of brush material, 
are forcibly compressed together, it having been 
found that where the opposed faces of the Stem 
wires are flat, as described, they will upon being 
thus compressed have sufficient frictional en 
gagement with the brush material to Secure 
against displacement a layer of the latter of 
substantial longitudinal extent, as shown in FigS. 
1 and 3, even under Severe conditions of use. 
Where it is desired that the brush have the 

typical form of the familiar twisted stem type, 
the twisting of the components of Said Stem 
will be simply continued to include the layer 
of brush material previously inserted and com 
pressed in the manner just described. In Such 
case it will ordinarily be desirable to employ 
a layer of brush material B of greater longi 
tudinal extent, which upon completion of the 
twisting operation Will assume the helical form 

4 
illustrated in Fig. 2, the stem S' being formed 
of two wires, or doubled wire portions, having Op 
posed flat faces, just as in the first-described 
form of brush. It should be observed that at an 

5 intermediate step in the manufacture of Such 
fully twisted form of brush the latter will be 
substantially identical with the form illustrated 
in Fig. 1, the layer of brush material being 
initially placed in flat form between the opposed 

0 faces of the stem wires and the latter being 
pressed together with sufficient force to retain 
such layer against displacement at least during 
the further twisting operation which results in 
the helical form of brush as illustrated in Fig. 2. 

Figs. 3 and 4 illustrate one way in which the 
simpler form of brush shown in Fig. 1 may be 
conveniently made. After inserting the layer B 
of brush material between the doubled portions 
of the wires adjacent the point 2, the projecting 

20 portions of the wires which are to constitute the 
twisted stem are passed through an aperture 5 
in a fixed abutment, 6. Such wires are then 
pulled forcibly, i. e. to the right as illustrated 
in Fig. 4, so as to press the layer of brush ma 

25 terial against said abutment and crowd the same 
compactly into the space between the Wires 
allotted to such material, So as to insure a de 
sired optimum thickness of such layer, as Well as 
that the strands composing the same be con 

30 pacted closely together. Thereupon the por 
tions 3 of the wires between which the layer of 
brush material B has been thus inserted and com 
pacted are forcibly pressed together between 
movable jaws 7, , so as to close Such portions 

35 laterally upon the layer of brush material; fol 
lowing which the portions of the wires lying 
beyond abutment 6 are gripped as between jaWS 
8, 8 which are mounted for rotation about the 
longitudinal axis of the brush. So that upon being 

40 rotated the portions of the wires in question will 
be tightly twisted together to constitute the stems 
of the brush, as illustrated in Fig. 1. 

It will be understood that in the step of Com 
pacting the layer of brush material between the 

45 doubled portions of the wires the latter require 
to be deformed beyond the yield point of the ma 
terial whereof they are composed so that Such 
portions, with the compacted brush material ly 
ing therebetween, will remain substantially in the 

50 relation produced by the action of the jaws or dies 
7, T. To secure this result the stem wires should 
have certain cold working properties, such as pos 
sessed by several types of stainless steel instead 
of being formed of highly resilient or Spring Steel. 

55 Such compression step, furthermore, Will desir 
ably effect a substantial reduction in the area of 
the space between the stem wire portions in which 
the layer of brush material is confined and thus 
compacted. Particularly in the case of crimped 

60 or otherwise compressible brush materials, Such 
area may be reduced so as to be only from 10% 
to 15% of the original area, defined by Such wire 
portions when the layer of brush material is in 
serted therebetween. By thus providing the 

65 greatest practical area, possible for the insertion 
of the brush material, the assembly operation is 
greatly facilitated; then upon reduction of Such 
area, by externally applied pressure to the extent 
indicated, the brush material will be very firmly 

70 gripped through the entire extent of the con 
tacting portions of the stem wires. A measure 
of the compression achieved is afforded by the 
ratio of the original area of the loop in which the 
brush material is inserted compared with the 

75 loop area after it is reduced by the externally 
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applied pressure. Maximum reduction would of 
courses be obtained if the loop were initially of 
circular outline, and then flattened until its sides 
were parallel and closely adjacent, the amount 
of such reduction being varied depending upon 
the degree of compressibility of the brush mate 
rial. Thus if the latter be composed of nylon 
strands, for example, less reduction will be re 
quired to Secure a firm grip than if composed of 
fine crimped wires. If crimped brush material, 
for example, be compressed by pressures on the 
order of 10,000 to 20,000 lbs./sq.in. or more, a 
wire retaining member which may have a tensile 
Strength of only 100 lbs. Will generally be of suf 
ficient strength to retain such material in sub 
stantially. Such compressed condition although 
the retaining member obviously would have pulled 
apart if it had been attempted to compact such 

of such member about such material. 
Once such material is thus compressed it tends 

to retain its compacted form since much of the 
heavy pressure employed was necessary to do the 
Work of deforming the components of such mate 
rial and to overcome frictional resistance of such 
components relative to each other. 

The method of manufacture just described not 
only insures that the brush material will be se 
curely held in desired form between the straight 
portions of the doubled stem wire, but also greatly 
facilitates the manufacture of the brush by re 
ducing. Such manufacture to Several relatively 
simple, operations. Moreover, such method of 
manufacture, lends itself to a further improve 
ment in operation whereby brushes of the type in 
question. may be made from continuous strands 
of brush material, So as to eliminate handling 
short lengths of the latter, which has always 
presented a serious problem in the manufacture 
of twisted stem type brushes. 
Such continuous method of making brushes of 

the form illustrated in Fig. 1 is schematically 
illustrated in Fig. 5 where the layer of brushima 
terial B is of indefinite longitudinal extent, be 
ing drawn from a supply roll 0 over a guide roll 
it and thence being subjected to the operation 
of a series of instrumentalities on the order of 
those illustrated in Fig. 4 in the manufacture of 
such brushes individually. It will be understood 
that such layer of brush material will be ad 
vanced with a step-by-step movement through 
these instrumentalities, by means of Suitable 
clamps which engage with the layer, and in addi 
tion to producing such intermittent movement 
thereof serve to retain the stranded material of 
the layer under the desired degree of tension. 
Since similar clamping means are employed in 
the further modified form of apparatus illus 
trated in the remaining figures of the drawings, 
it has been deemed unnecessary to include a 
showing thereof in Fig. 5, which, as stated, is 
wholly schematic. 

Accordingly, it will suffice to state that the 
layer B of brush material lying beyond, i. e. 
to the right of roller , will be advanced at in 
tervals a fixed distance so as to present succes 
sive portions of such layer for operations, as will 
now be described, to be performed thereon. The 
first such operation will consist in placing trans 
versely of the layer, which in effect constitutes a 
continuous web, a pair of stem wires f, preferably 
forming parts, as previously explained, of a 
doubled wire, flat on one side and with the flat 
faces opposed. Such wires may be thus doubled 
so as to encompass the web, or the doubling may 
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6 
be previously performed and the wires then 
slipped crosswise of the layer or web of brush-mas 
terial. The next step illustrated in such figure-is 
the forceful compression upon the layer of the 
sections 3 of the wires which contact therewith, 
such compression being performed between ope 
posed relatively movable jaws. 2, 12 which core 
respond with previously described jaws-7, 7, and 
are located in alignment with a pair of rotatable 
jaws 3, 3, that correspond with jaws 8, 8 of the 
apparatus illustrated in Fig. 4. While the jaws 
12, 2 are pressed together, the rotatable clamp 
ing jaws f3, 3 will be rotated, just as in the case. 
of such previously described construction, SQ as 
to twist the stem wires together up to the edge of 
the layer of brush material. The stem wires will 
thus become attached to the layer and be carried 
along therewith to the next stage. 
While the stem wires are shown as being applied 

to the continuous layer or web B of brush na 
terial at a point in advance of jaws 2, 2, it 
will be obvious that such application of the stem 
wires may be made at the point of location of the 

ping jaws. 3, are properly Spaced apart. The 
extent of the successive advance movements of 
the layer or web of brush material should equal 
the transverse width of the flat tuft B to be sev 
ered from Such layer to form the finished brush. 
Accordingly, the severing means, which will con 
veniently comprise two coacting shear blades 4, 
4, will be located a distance beyond the: clamp 

times 
the width of the flat tuft in question. In Fig.5 
the finished brush which is shown as just having 
been severed from the continuous layer or web 
of brush material is shown removed a short dis 
tance beyond the line of severance. The means 
whereby the layer or web is advanced in the man 
ner described may be conveniently located bes 
tween the jaws. 2, 2 and the shear blades. 4, 
4, such means, operating of course. Only: when 

Said jaws are separated. 
As previously indicated, the further modified 

Construction of apparatus illustrated in Figs... 6 
to 9 inclusive embraces additional automatic fea 
tures for forming brushes of the twisted stem type 
including means for twisting the stem wires 
throughout their entire length. So as to present 
the layer of brush material in helical form, as 
shown in Fig. 2, instead of in the form of a flat 
tuft as shown in Fig. li. In this machine, as in 
the one last described, a continuous layer. of 
brush material B', i.e. one of indefinite-length, 
is utilized, just as in the apparatus last described. 
As shown in Fig. 6, such layer may be subdivided 
into a series of parallel layers or webs. which are 
guided through a corresponding series of tubes 
20 past opposed pairs of clamp jaws 24, 21 and 
22, 22 which are designed to be alternately closed 
upon and so grip the layer or web of brush ma 
terial. These jaws are respectively operated by 
hydraulically actuated pistons 23 and 24, which 
are in turn controlled by a system of electric cir 
cuits and limit switches, as will be presently de 
scribed. While jaws 2t, 2 occupy a relatively 
stationary location, the other pair of jaws 22, 22 
are mounted on a carriage 25 that is reciprocable 
on suitable ways or guides. 25d, aligned-with the 
direction of travel, which it is desired to inpart 
to the layer or web B3 of brush material. This 
carriage is thus reciprocated by. anhydraulically 
actuated piston 26, operation of which is cor 
trolled in proper, correlation with that of pistons 
23 and 24, So that on pressing a button (not 
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shown) which turns on the electric power for 
the controls and for starting an hydraulic unit 
operating the various cylinders, oil under pres 
sure will be supplied through valve 2 alternately 
to the cylinders which actuate the pairs of jaws 
2,2 and 22, 22, and through valve 28 alternately 
to opposite sides of the cylinder in which piston 
26 reciprocates. Thus when jaws 2.É, 2 are in 
open position, jaws 22, 22 will be closed to grip 
the layer of brush material therebetween and 
simultaneously piston 26 will be actuated to move 
the carriage 25 forwardly, i. e. to the right as 
illustrated in Figs. 6 and 7. Upon completion 
of such movement, jaws 2 ?, 2 f will in turn be 
closed jaws 22, 22 thereupon opened, and simul 
taneously said piston 26 will be moved in the 
reverse direction to return the carriage, and thus 
such last-mentioned jaws carried thereby, to 
starting position. . . . 
..The extent of the forward movement of the 

carriage 25, will be controlled by contact of an: 
arm 30 adjustably mounted thereon with a limit 
switch 3, the action of which, through the elec 
trical control circuit, is to reverse piston 26. 
Upon return of the carriage it sets a secondlinit 
switch 32 which is then subsequently energized to 
start another cycle of operations, as Will be 
presently described after completing the descrip-. 
tion of those which follow the intermittent for 
ward feeding of the brush material. 
. In the mounting of clamp jaws 2, 2 and 22, 
22- it is necessary that provision be made for 
adjusting the position of each pair longitudinally 
of the layer of brush material, as well as for 
adjusting the extent of forward movement of 
the carriage and thus of said second pair of clamp 
ja:WS. The distance through which such nove 
ment is had will, as in the previously described. 
construction, equal the transverse Width of the 
successive sections to be severed from the con 
tinuous layer or web of brush material to enter 
into the formation of the individual brushes 
which the machine is set to make. The first 
step. in the actual fabrication of the brush is to 
assemble with successive sections of the layer or 
web. B. of brush material the doubled pieces of 
Wire. Which are to form the stems of the brushes. 
Such wire W (see Figs. 6 and 9), is designed to 
be fed vertically upwardly closely contiguous to 
One edge of the layer of brush material just be 
yond the path of movement of the clamp jaws 
22, 22, as they are moved forwardly to advance 
successive sections of such layer. Adjacent such 
point, but located on a plane an adjustable dis 
tance below: the layer, are two opposed shear 
blades 35 and 36, the latter of which is adapted . 
to be moved by an hydraulically actuated piston. 
37 to cut off the upwardly projecting section of 
Said wire W. The adjustment of this cutting-off 
device will be such that the section of the wire 
thus severed will have its mid-point located op 
posite to the edge of the layer of brush material. 
Adjacent such mid-point of the section of wire 
thus severed are two spaced-apart forming dies 
38 which, when moved transversely of said layer 
of brush material, are adapted, in conjunction 
With a stationary pin 39, to bend the severed sec 
tion of Wire so as to laterally enfold such layer. 
Dies. 38 are thus reciprocated by an hydraulically 
actuated piston 49, operation of which is in turn 
controlled conjointly with that of piston 37 which 
actuates Shear blade 36 as well as piston 26 which 
serves to reciprocate carriage 25. A stop 4', 
which lies between the forming dies 38, serves to 
hold the wire after being doubled over the layer 
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8 
of brush material from returning on the with 
drawal of the forming dies 38. The doubled-over 
portions of the Severed section of wire W, it will 
be seen, constitute the stem wires - of the brush 
previously described. . . . . . 

. Following the application to the layer of brush 
material, the next advance movement of the 
latter will deliver such doubled stem wires - to 
clamps 4 and 42. These are mounted for rota 
tion about the common axis of the stem wires, 
and means for rotating Said jaws, as well as for 
opening and closing the same, will be automati 
cally controlled so that these operations will 
occur in proper sequence with other operations 
which remain to be described. . . . . . 

Located between the rotatable jaws 4 and 42 
are two relatively vertically reciprocable dies 43 
and 44, one disposed to lie above and the other 
below the layer of brush material with doubled 
Sten Wires attached thereto as described, said 
dies having depressions 43a and 44a in their 
Opposed faces adapted to receive such wires. 
Such depressions, however, are of less depth than 
the thickness of the wires so that when the dies 
are forced together by means of hydraulically 
actuated pistons 45 and 46, respectively con 
nected thereWith, the dies will exert pressure di 
rectly on the wires and forcibly compact the 
layer of brush naterial therebetween. An elec 
trically controlled valve 47 controls in turn the 
Supply of pressure fiuid whereby said pistons are 
actuated, the timing being such that while said 
dies. 43 and 44 are forced together to compress 
the Stern Wires tightly into place With the brush 
naterial therebetween, a valve 48 which controls 
the actuation of piston 37, and valve. 49, which 
Similarly controls the actuation of piston 40, will 
cause a fresh Section of wire W to be severed, and 
Such Section doubled upon the portion of brush 
layer 38 which is to enter into the next succeed 
ing brush. 

Upon completion of the closing movement of 
the clamps or dies 43 and 44, a limit switch 50 is 
actuated to start power driven means , (not 
shown) whereby clamp jaws 4 are caused to 
rotate a sufficient number of times to twist the 
stem wires held therebetween up to the point 
Where the latter are pressed between said dies 43 
and 44. After said jaws have completed such 
redetermined number of turns, cutting-off 

mechanism in the form of a reciprocable double 
shear 5i will be operated by an hydraulically 
actuated piston (not shown) to sever the layer 
of brush material on the near side of the closed 
dies or jaws 43 and 44 and trim off any protrud 
ing strands on the further side of said dies. 
On completion of the operation of cutting off 

the brush material, a limit switch 52 is actuated, 
Such Switch in turn actuating valve 47 to open 
the jaws or dies 43 and 44, the shear or cutter 
5i being at the same time withdrawn. If a brush 
of the flat type illustrated in Fig. 1 is desired, 
Such brush is now completed and may be dis 
charged from the machine by opening the aligned 
rotatable jaws 4 and 42 whereby the respective 
ends of the stem wires have been gripped dur 
ing the operations last described above. On the 
other hand, if a helically formed brush, such as 
illustrated in Fig. 2, is desired, following separa 
tion of dies 83 and 46 and withdrawal of the 
shear or cutter 5, a further rotative movement 
is imparted to said jaws 4t in the same direction 
as before. So as to complete the twisting of the 
remaining porticins of the stem wires between 
which the brush material has been pressed by 
action of Said dies. As previously explained, the 
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compressive action of the latter is sufficient so 
that the severed section of the layer will be se 
curely held between the stem wire portions dur 
ing this further twisting operation, i.e. the com 
ponent strands will not be displaced so that after 
the requisite number of turns a finished twisted 
stem brush of helical form is produced. The lat 
ter will then be ejected from the machine by 
opening the rotatable jaws 4 and 42 and the ma 
chine thus prepared for another cycle of opera 
tions. 

It will be understood that the brush material 
B3 will be supplied to the machine from a suit 
able rotatably supported spool or spools (not 
shown) located at the left thereof as illustrated 
in Fig. 6. Such material may consist of any of 
the usual materials employed in making brushes 
of the type in question, such as crimped brush 
wire, crimped or straight nylon or other syn 
thetic brush material, cord, or any other fila 
mentous material that may be conveniently pro 
vided in continuous lengths. While, as in the 
case of the simpler form of mechanism illus 
trated in Figs. 4 and 5, such material may be 
directly drawn from the spool on which it is 
supplied in the form of a flat layer, where the 
width of such layer is increased in order to make 
a brush of correspondingly greater longitudinal 
extent, such material will have a tendency to 
bunch unevenly in the course of its passage 
through the machine. This difficulty is overcome 
by sub-dividing the material by means such as 
the tubes 2 illustrated in Fig. 6 which serve to 
maintain an even distribution of the material 
transversely of the layer or web. The tubes 20 
are located closely adjacent each other so that 
upon emerging from such tubes and being en 
gaged by the dies 43 and 44 such sub-divisions 
of course entirely disappear, and the component 
strands will be spread uniformly throughout the 
entire transverse width of the layer of Web. 

Figs. 6 to 9 inclusive being wholly schematic, 
it has been deemed Linecessary to illustrate the 
electrical circuits in which the Several linit 
switches are included, since the interconnections 
of Such devices for the purpose of effecting the 
sequential operation of a series of valves or like 
instrumentalities is of course well understood. 
Similarly, it has been deemed unnecessary to 
illustrate the means whereby oil or equivalent 
fluid urider pressure is supplied to the cylinders 
for the Several pistons which actuate the differs. 
ent instrumentalities, as described. 
Once the operation of the machine as illus 

trated in said Figs. 6 to 9 inclusive is started, suchi 
operation Will continue aiutomatically until the 
Supply of Stranded brush material is exhausted. 
Such operation will be entirely automatic and 
finished brushes may be turned out at the rate of 
from thirty to sixty per minute. Moreover, such 
brushes, whether of the flat, or helical form, will 
not only have the brush material secured between 
the stem wires with a degree of firmness nothere 
tofore obtainable, where, as in the conventional 
method for making twisted stem brushes, previ 
ously cut short lengths of stranded brush materi 
all are utilized, but the placement of the material 
will be accurately controlled so that no further 
trimming of the finished brush is required. 
While the stem wires between which the brush 

material is secured are preferably formed as 
shown by doubling a single wire at an intermedia 
ate point, it will be understood that the two wires 
required for the purpose may be otherwise pro 

5 
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15 

10 
which the layer of brush material may be con 
fined. Thus instead of being bent or folded at 
point 2 the stem wires , illustrated in Figs. 3 and 
4, may comprise separate wires “tacked together 
at the point in question, as at 53 in Fig. 10, by 
brazing or welding. The stem portions extending 
beyond the other side of the layer of brush ma 
terial may likewise be welded together as at 54 
and 55 instead of being secured together by twist 
ing. Where it is not important that the end of 
the stem be rounded (as by doubling) or that it 
terminate closely adjacent the layer of brush ma 
terial, the two component wires may merely be 
twisted together as at 56 (Fig. 11). Indeed, this 
may also be done when a single wire is doubled to 
form the two stem wires, the ends of such wires being joined as by twisting at 57 (Fig.12) while 
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vided, so long as such wires are suitably secured 
together so as to provide an area or space within 5 

the doubled portion is twisted to form a stem 58 
terminating in a handle loop 59. Various other 
modifications will be apparent to those skilled in 
the art as being capable of manufacture by our 
new method. w m m 
Other modes of applying the principle of our 

invention may be employed instead of the one ex 
plained, change being made as regards the means 
and the steps herein disclosed, provided those 
stated by any of the following claims or their 
equivalent be employed. 
We therefore particularly point out and dis 

tinctly claim as our invention: - - - 
1. In the manufacture of brushes of the twist 

ed stem type, the steps which include doubling 
transversely of a layer of brush material, at 
spaced intervals therealong, a series of elongated 
stem forming members, whereby portions of the 
latter are brought into contact with -opposite 
sides of such layer, the point of doubling being 
adjacent one edge of the latter, subjecting the 
layer contacting portions of Said members to ex 
ternally imposed transverse pressure, whereby 
Such layer Will be compacted and remain firm 
ly held between Such portions by the compressive 
action thereof, and then subsequently transverse 
ly Severing such layer between successive men 
bers. 

2. In the manufacture of brushes of the twisted 
stem type, the steps which include doubling trans 
versely of a layer of brush material, at spaced in 
tervals therealong, a series of elongated stem 
forming members, whereby portions of the latter 
are brought into Contact with opposite sides of 
Such layer, the point of doubling being adjacent 
One edge of the latter, Subjecting the layer coni 
tacting portions of said members to externally im 
posed transverse pressure; whereby such layer 
will be compacted and remain firmly held be 
tween such portions by the compressive action 
thereof, twisting together the portions of said 
members lying beyond such layer to form a stem, 
and then subsequently transversely severing such 
layer between successive members. . . . . 

3. In the manufacture of brushes of the twisted 
stem type, the steps which include doubling trans 
versely of a layer of brush material, at spaced in 
tervals therealong, a series of elongated stem 
forming members, whereby portions of the latter 
are brought into contact with opposite sides of 
such layer, the point of doubling being adjacent 
one edge of the latter, subjecting the layer con 
tacting portion of said members to externally im 
posed transverse pressure, whereby such layer 
will be coinpacted and remain firmly held be 
tween such portions by the compressive action 
thereof, twisting together the portions of said 
members lying beyond such layer to farm a stem, 
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while the portions of said member in contact with 
such layer are still under pressure, and then 
transversely severing such layer between succes 
Sive members. 

4. In the manufacture of brushes of the twist 
ed stem type, the steps which include doubling 
transversely of a layer of brush material, at 
spaced intervals therealong, a series of elongated 
stem forming members, whereby portions of the 
latter are brought into contact with opposite sides 
of such layer the point of doubling being adja 
cent one edge of the latter, subjecting the layer 
contacting portion of said members to externally 
imposed transverse pressure, whereby such layer 
will be compacted and remain firmly held be 
tween such portions by the compressive action 
thereof, twisting together the portions of said 
members lying beyond such layer to form a stem, 
while the portions of said member in contact with 
such layer are still under pressure, relieving such 
pressure, thereupon twisting together such last 
mentioned portions to form a continuation of 
such stem, and then transversely severing such 
layer between successive members. 

5. In mechanism for making brushes, means 
for advancing by successive steps a continuous 
layer of brush material, means adapted to apply 
to opposite sides of such layer, at one point of 
rest in its path of movement, a pair of opposed, 
elongated Stein forming members, a pair of op 
posed dies located to engage such members at a 
Subsequent point of rest of such layer and com 
press the latter between said members means op 
erative to secure such members together perma 
nently to grip such brush material therebetween, 
and means operative to sever such layer at a 
point spaced from such stem members after such 
stem members have thus been pressed against 
such layer by said dies. 

6. In mechanism for making brushes of the 
twisted stem type, means for advancing by suc 
cessive steps a layer of brush material, means 
adapted to apply to opposite sides of such layer, 
at one point of rest in its path of movement, a 
pair of opposed, elongated stem forming nem 
bers, a pair of opposed dies located to engage said 
members at a subsequent point of rest of such 
layer and compress the latter between said nem 
bers, and means adapted to engage the ends of 
said members and twist the same together, said 5 
twisting means being controlled to operate While 
said dies are closed. 

7. In mechanism for making brushes of the 
twisted stem type, means for advancing by Suc 
cessive steps a layer of brush material, means 
adapted to apply to opposite sides of such layer, 
at one point of rest in its path of movement, a 
pair of opposed, elongated stem forming members, 
a pair of opposed dies located to engage said 
members at a subsequent point of rest of Such 
layer and compress the latter between said mem 
bers, and means adapted to engage the ends of 
said members and twist the same together, Said 
twisting means being controlled to operate in 
itially while said dies are closed and thereupon to 
continue operation after said dies have opened. 

8. In mechanism for making brushes of the 
twisted stem type, means for advancing by Suc 
cessive steps a layer of brush material, means 
adapted to apply to such layer, at one point of 
rest in its path of movement, a pair of opposed, 
elongated stem forming members, a pair of op 
posed dies located to engage said members at a 
subsequent point of rest of such layer and com 
press the latter between said members, shearing 
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12 
means. adapted to sever, such layer transversely 
at a point intermediate of the stem forming mem 
bers thus applied, and means adapted to engage 
the ends of Said members and twist the same to 
gether, said twisting neans being controlled to 
operate initially while said dies are closed and 
thereupon to continue operation after such layer 
has been severed and said dies have opened. 

9. In mechanism for making brushes of the 
twisted stem type, the combination with means 
for advancing by successive steps a layer of brush 
naterial, of means adapted to apply to Such 
layer, at one point of rest in its path of movement, 
a pair of Opposed, elongated Stern forming men 
bers said iheans including a pin located adjacent 
one edge of such layer, and a pair of forming 
dies reciprocable past said pin across Such layer, 
whereby a length of Such elongated member may 
be doubled over said pin to contact opposite sides 
of Such layer. 

10. In mechanism for making brushes of the 
twisted stem type, the combination with means 
for advancing by successive steps a layer of brush 
material, of means adapted to apply to such layer, 
at one point of rest in its path of movement, a 
pair of opposed, elongated stem forming men 
hers, said means including a pin located adjacent 
one edge of such layer, a pair of forming dies 
reciprocable past said pin across such, layer 
whereby a length of Such elongated menber may 
be doubled over said pin to contact opposite sides 
of such layer, and a stop between said dies 
adapted to retain such doubled member in place 
upon retraction of said dies. 

11. In the manufacture of brushes of the 
twisted wire stem type, the steps which include 
applying at Spaced intervals to a layer of the 
stranded brush material, pairs of opposed, elon 
gated members, one on each side of such layer, 
twisting the portions of each such pairs of men 
bers lying beyond such layer, subjecting Such 
layer to pressure between said members before 
and during such twisting operation, whereby suc 
cessive sections of such layer are clamped be 
tween said members and then severing Such 
layer between successive pairs of said members. 

12. In the manufacture of brushes of the 
twisted stem type, the steps which include apply 
ing in succession at spaced intervals to a layer of 
stranded brush material, pairs of opposed elon 
gated members, one on each side of Such layer, 
applying pressure to such paired elements thus 
placed so as to leave such layer laterally con 
pressed and clamped therebetween, preliminarily 
to twisting the latter to secure the respective 
severed portions of said layer therebetween and 
then severing such layer between Successive pairs 
of Said members. 

13. In the manufacture of brushes, the steps 
which include doubling transversely of a layer 
of brush material, at spaced intervals therealong, 
a series of elongated stem-forming members, 
whereby portions of the latter are brought into 
contact with opposite sides of such layer, sub 
jecting the layer contacting portions of such 
members to externally imposed transverse pres 
sure effective closely to compact such layer there 
between, securing such members tightly about 
such material to hold such material in substan 
tially such closely compacted relationship, and 
severing such layer between successive members 
thus secured to Such layer. 

14. In the manufacture of brushes, the steps 
which include applying at spaced intervals to a 
layer of brush material pairs of opposed elongated 
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members, one, on each side of such layer, sub 
jecting the layer contacting portions of such 
members to externally imposed transverse pres 
sure effective closely to compact such layer there 
between, securing such members to hold such ma 
terial in Substantially such closely compacted re 
lationship, and severing such layer between suc 
cessive pairs of said members thus secured to 
such layer. 

15. In brush making mechanism, means opera 
tive to advance a continuous layer of brush ma 
terial, means operative to advance a continuous 
length of Wire adjacent such layer, means opera 
tive to cut off sections of such wire, means opera. 
tive to double such sections about such layer 
transversely thereof at spaced intervals there 
along, externally imposed pressure means opera 
tive to compact such brush material between the 
portions of Such sections embracing the same, 
means Operative to secure such portions together 
tightly about such material to retain such ma 
terial Substantially thus compacted, and means 
Operative to Sever Such layer between successive 
Sections of Wire thus applied. 

16. In brush making mechanism, means opera 
tive to advance a continuous layer of brushima 
terial, means operative to apply elongated stem 
forming members to opposite sides of such layer 
at Spaced intervals therealong, externally in 
posed pressure means operative to compress such 
brush raterial between such members, means 
operative to Secure such members tightly about 
Such raaterial to retain such material substan 
tially thus compacted, and means Operative to 
Sever Such layer between successive pairs of such 
members thus secured to such layer. 

17. In brush making mechanism, means opera 
tive to advance a continuous generally flat layer 
of brush material, means operative to apply a 
pair of opposed elongated retaining members to 
Opposite flat sides of such layer at one station 
in the travel of the latter, pressure means Opera 
tive to engage Such members in the region of such 
layer and compress such layer transversely there 
between, means operative to secure such mem 
bers together to retain such material thus com 
pressed, and means adapted to sever such layer 
of brush material between successive pairs of 
Such members thus secured to such layer. 

18. In brush making mechanism, means oper 
ative to advance a continuous generally flat layer 
of brush material, means operative to apply a 
pair of opposed elongated retaining members to 
opposite fiat sides of such layer at one station in 
the travel of the latter, pressure means opera 
tive to engage such members in the region of 
layer and compress such layer transversely there 
between, twisting means operative to twist por 
tions of Such members extending beyond such 
layer together to retain such material therebe 
tween while maintaining such externally im 
posed pressure thereon, Said twisting neans be 
ing also adapted to twist the portions of such 
members gripping Such layer of brush material 
therebetween after release of such externally im 
posed preSSure, and means adapted to sever such 
layer of brush material intermediate successive 
pairs of Such linenbers prior to twisting of the 
material gripping portions of the latter. 

19. In brush making mechanism, means oper 
ative to advance a continuous generally flat layer 
of brush material, means operative to apply a 
pair of opposed elongated retaining members to 
opposite flat sides of Such layer at one station in 
the travel of the latter, pressure means operative 
to engage such members across the entire lateral 
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extent of Such layer and compress such 'layer. 
therebetween, means operative, to secure such 
members to retain such material in locally.com . 
preSSed condition, and means adapted to sever. 
such layer of brush material intermediate suc 
cessive pairs of such members. 

20. In brush making mechanism, means opera 
tive to advance a continuous layer of brush ma 
terial, means operative to apply a pair of op 
posed elongated retaining members to opposite 
sides of Such layer, pressure means operative to 
engage such members in the region of such layer 
and compress such layer therebetween, twisting 
In eans operative to twist portions of such mem 
bers extending beyond such layer together to re 
tain. Such material Securely therebetween while 
maintaining such externally imposed pressure on 
Such layer, and means adapted to sever such lay 
er of brush material between successive pairs of 
such members. 
2. In brush manufacture, the steps of ad 

vancing a continuous layer of brush material 
dra Win from a Supply thereof in the form of a 
relatively narrow elongated flat body, doubling 
an elongated sten-forming member transversely 
of Such layer at a first station to engage, such 
layer between straight parallel portions thereof, 
the point of Such doubling being closely adjacent 
One edge of Such layer and Such member extend 
ing beyond the other edge of such layer, subject 
ing Such layer-engaging portions of Such member 
to heavy externally imposed pressure to compact 
such layer therebetween, securing together the 
portions of such doubled member thus extend 
ing beyond such layer while maintaining pres 
sure on such layer-engaging portions, releasing 
such pressure, severing such layer at a following 
station in the advance thereof at a point there 
on following such stem member thus affixed 
thereto and after another such stem member has 
been thus doubled about such layer at such first 
station, and thereafter twisting together Such 
straight parallel portions of such stem member 
having the severed portion of such layer gripped 
therebetween. 

22. In brush manufacture, the steps of ad 
vancing a continuous layer of brush material 
drawn from a supply thereof in the form of a relatively narrow elongated flat body, doubling 
an elongated stem-forming member transversely 
of such layer to engage such layer between 
straight parallel portions thereof, the point of 
such doubling being closely adjacent one edge of 
such layer and such member extending beyond 
the other edge of such layer, subjecting Such lay 
er-engaging portions of such member to heavy 
external pressure to compact such layer there 
between, securing together the portions of Such 
doubled member extending beyond Such layer 
While maintaining pressure On Such layer-engag 
ing portions, releasing such pressure, further ad 
vancing such layer, and thereafter transversely 
severing such layer at a point intermediate Such 
member and a following member affixed to Such 
layer in like manner. 

23. In mechanism for making brushes of the 
twisted stem type, means operative to advance by 
successive steps a continuous layer of brush ma 
terial, means operative to apply transversely to 
such layer, at one point of rest in its path of ad 
vance, a pair of opposed elongated stem-forming 
members, a pair of opposed dies located at a sub 
sequent point of rest of such layer and operative 
to engage such members to compress Such layer 
therebetween, twisting means operative to en 
gage the end portions of such members and twist 



the same together, and shearing means opera 
tive to sever such layer transversely at a point 
spaced from such stem members subsequent to 
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such twisting operation. 
RUBEN O. PETERSON. 
WERNON K. CHARVAT, 
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