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UNITED STATES PATENT OFFICE 
2,480,871 

Ruben 0. Peterson, University Heights, glio, as 
signor to The Osborn Manufactuagicompany, 
Cleveland, Ohio, a corporation of 6fio 

Application November 6, 1943, sees No. 509,226 
(Cl 15-80) : 4. Clains. 

The present improvements, relating as indi 
eated to rotary brushes, have more particular re 
gard to brushes of the coil knot, or twisted tufts 
type in which the brush material coral prises a 
series of twisted tufts, formed by dotitaling asid 
then twisting a bundle of standed brush, matea 
rial, usually wire, such tufts being secured att; the 
point where doubled by being passed through 
apertures in a suitable support such as a disk in 
the case of a rotary brush. One form of stich 
twisted tuft:type of brush which has been exter. 
sively marketed is disclosed in Patent.No. 1,493;670 
to C. E. Galvin, dated: May 13, E924. The brushika 
lustrated in this patent is specifically designed 
for use; as a rotary brush composed of one or role 
disks from Which the twisted tufts of brushi, Isaa 
terial extend radially. An adaptation of the 
same coastruction to what is known in the trade 
as a cup brush is shown in Patent. No. 2,062,047 
to F. J. Bickel et al., dated November 24, 1936. 

GOrae objection which has heretofore beer, en 
countered in the use of brushes of the fesregoing 
construction, whatever the type, has been the una. 
eVea. Wiping or digging action of the ends of the 
twisted tufts, which constitute the brushing elea 
meats. In other words, when a bundle of 
stranded british material is formed into a tuft is 
the rehanner described above, the olter ends of 
One-half of the strands will obviously project: in 
one direction and the other half in a substantially 
Opposite direction. Event where such ends are 
not spread apart or crimped as in the above cited 
Galwin patent, this difference: in angularity pre 
sented by the outer ends of the strands results in 
a markedly different action on the work-piece, 
the sides of the tufts that tend to dig into the 
work producing a much harsher cutting effect 
and greatly increasing wire breakage. In other 
words, as the brush is held in place against the 
work-piece, the side of the tuft that tends to dig 
into the work cuts a deep groove while the other 
side merely wipes, or burnishes the surface. 
One principal object of the present invention 

is to overcome this asymmetrical effect in brushes : 
composed of tufts made from twisted bundles of 
Wire, or like strands. 
To the accomplishment of the foregoing...and 

related ends, said invention, then, consists of the 
means hereinafter fully, described and particular 
ly pointed out. in the claims. 
The annexed drawings and the following de 

Scription set forth in detail one' method arid one 
product exemplifying my invention, Sueir dis. 

S. 

e) 

2. 
ever, but 0ne of variots:applications of the prin 
ciple of Fay invention. 

In said annexed, drawings: - 
Fig.1 is a side-elevation of a circular brush sec 

tien embedying my preseat, improvements, such 
Seetiola beiag suitable for use in a rotary brush 
either Siragly or ia plural assembly; 

Figsle is a sectional detail-on-plane a--a Fig.1; 
Fig. 2 is a cential section through a cup. brush 

illustrating the manner in which a section as 
shown in Fig. l. nay be adapted for use in this 

Fig. 3 is a broken sectional view of a modified 
foerta of Stich cup, brush 

Figs 4 alad 5 respectively illustrate two other 
incidificatios. iia construction of such cup biash; 
Fig. 6 is a view, anore, or less diagrammatic in 

character illusteating the action on the work 
piece of astwisted bush.tuft such as is utilized in 

20, Bay is proved brush assembly; 

25. 

Big 7 shews an axial section of a modified cir 
cular brush on the order of that shown in Figs. 1. 
and 1a; 

Fig. 46 is a side elevation of a portion of the 
bush elenaeat propegia such modified construc 
tiar; and 

Fiss 8-aad 9 are central sectional views of fur 
the Faodified fortans of cup brushes. 

be retary brush section illustrated in Fig. 1, 
3. Ceragilises: a stippertin the form of a metal disk 

tie which the brush elements; of particular in 
terrest heisewith, are designed to be attached. 
Stich Stiepert; Inay of course take various forms 
depeiading lipoa the particular type of brush in 

35. Wolved and the thanaer in which the latter re 
elliges te se: notiated for use. Said disk I will 
ordinaries be: provided, as shown, with a central 
opetailag. adapting; the same to be mounted either 
eElea:StiegleGaetal hub or directly on an arbor or 

46 like divisig naeanber. Said disk is further pro 
Wided acets its periphery with a series of smaller 
aperttites. 3 whish are equidistantly spaced and 
which fossia: the rhearis whereby the individual 
brush eleinerats of tufts 4 are attached to said 

These tufts are respectively formed of doubled 
aad twisted bandles of parallel arranged, 
stranded brush material which will ordinarily 
consists of wires 5 drawn to various degrees of 
firietiess deriding tip or the character of the 
operation to be performed by the brush. The di. 
assetee of Sachsbündles of brushimaterial is such 
as to perits the same to be inserted through the 
agentires 3, in the disk, whereupon the bundle is 

closed procedure artnd product eonstituting, how 55 bent double ages itself aid the two extending 
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portions are twisted together. Preferably such 
twisting is rather tightly done and is carried out 
uniformly to the end of the element or tuft as 
illustrated in the lower right hand portion of Fig. 
1. However, as illustrated in the lower left hand 
portion of the same figure the outer ends of the 
brush elements may be left less tightly twisted so 
that the ends of the component strands. Will 
spread apart at a greater angle than in the body 
of the element. 

elements shown in the respective lower Corners 
of Fig. 1, the bundles of re-bent twisted brush 
material which constitute the brush elements are 
alternately twisted in opposite directions. In 
other words, the direction of twist is reversed 
in successive elements or tufts. 
the reversal in direction of twist in successive 

10 
In any case, i. e. as illustrated in the brushi 

4. 
versely inclined or trailing strand ends. How 
ever, if the next succeeding element is opposite 
ly twisted so that such strand ends will engage 
the work in opposite fashion to that just de 
scribed, the cutting effect will be balanced on 
both sides of the brush face and instead of hav 
ing the cut w of varying depth, a cut w' of uni 
form depth will be produced. . . 
A brush section comprising a central Sup 

porting disk with radially disposed brush ele 
ments carried thereby substantially as illustrated 
in Fig. 1 may be readily adapted for use in a 
cup type brush as illustrated in Figs. 2 to 5 inc. 

As a result of . . . 

elements or tufts, the two sides of the completed 
brush section will present an approximately equal 
number of Strand ends which project for Wardly, 
i. e. in the direction in which the section may 
be rotated, and which project rearwardly or in 
a direction reverse to that in which the strand 
ends travel. In this manner the action of the 
two sides of the brush face may be rendered sub 
stantially uniform and it is rendered possible to 
control the harshness of the brush. When a 
very harsh brush is desired, even though it in 
volves increased wire breakage, the tufts can be 
so coiled that one has the outside half in a posi 
tion to dig into the work while the adjacent tuft, 
being coiled in the reverse direction, has its 
other half tending to dig into the work, thus 
making the brush symmetrical with respect to 
its two sides. By varying the angle at which 
the forwardly projecting strand ends incline to 
the body of the brush element or tuft, the angle 
of dig and thus the harshness of the brush can 
be controlled. The strand ends which incline 
in the opposite or wiping direction serve to sup 
port the others as well as to produce a com 
plementary light brushing effect. 
In order to retain the radially extending brush 

element or tufts 4 in circular alignment, as well 
as to laterally support the same adjacent their 
points of attachment to disk, circular disks or 
plates 7 of somewhat larger diameter than said 
supporting disk are attached to the respective 
sides of the latter. Said disks have central 
apertures 8 corresponding with aperture 2 in said 
supporting disk, and except for their outer por 
tions (ros?ly contact the latter, the three disks 
being firmly secured together as by spot welding 
at points 9. The outer peripheral portions of 
disks T are formed with circular beads 9 which 
fit over the looped or re-bent inner ends of the 
brush elements 4, and with lips or flanges if 
which are disposed so as to closely and more 
or less resiliently press against the sides of Such 
elements just beyond their points of attachment 
to the central or supporting disk. The complete 
brush section thus provided is adapted for use 
either individually where a brush of only rela 
tively narrow working face is required, or a series 
of such sections may be assembled side-by-side 
to provide a cylindrical brush of any desired 
longitudinal extent. 
The action just described may be better un 

derstood by reference to Fig. 6 which illustrates 
in an exaggerated manner the effect of a Single 
brush element composed of twisted strands such 
as described above. As shown in such figure, 
the forwardly inclining strand ends 6 will cut 
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In Fig. 2 a single such supporting disk 5, 
with a corresponding series of twisted tufts 6 
carried thereby, is utilized. Such disk in this 
case instead of being flat is transversely curved 
So as to be concave in cross section, and is mount 
ed between two annulli fi and 8 of correspond 
ing concave section. The inner edge of the out 
ermost annulus 5 is formed with an axially 
projecting flange 9, the inner edge of which is 
flared outwardly so as to engage the inner edge 
of the inner annulus 8. In order Securely to 
clamp disk 5 which carries the brush elements 
between said annuli fi and 8 a spacing ring 20 
is interposed between the inner edges of said 
disk and the inner annulus, i. e. adjacent flange 
9 On the Outer annulus. 
It will be observed that the upper edges or lips 

of the cupped annuli fi and 8 extend into con 
tact with the bases of the series of brush elements 
carried by disk 5 so as to support such elements 
at desired angle to the axis of the brush as a 
Whole. Successive tufts 6, as in the case of the 
circular section illustrated in Fig. 1, will be 
twisted in reverse directions so that the strand 
ends thereof will incline oppositely as shown in 
the case of the tufts illustrated in the central 
portion of Fig. 2. 

Fig. 3 illustrates another form of cup brush 
in which in addition to a series of twisted brush 
elements or tufts 6 carried by a concave disk f$ 
a second series 2 of such elements carried by 
a ring 22 is disposed inside the first so that the 
face of the brush will present two rows of twisted 
strand ends. The brush supporting disks or 
rings 5 and 22 are mounted in a holder of sub 
stantially the same construction as in Fig. 2 
except that ring 22 takes the place of the inner 
annulus 8 and the spacing ring 23 is of slightly 
different form from spacing ring 20. 

Figs. 4 and 5 illustrate a form of cup brush 
in , which the twisted brush elements or tufts 
25, one series of which is shown in Fig. 4 and a 
double series in Fig. 5, are supported so as to 
lie in substantially parallel relation instead of 
at an angle to the axis of the brush as a whole. 
Except for the fact that the disks 26 and 27 
whicin carry Such brush elements are in both 
cases flat and that the outer annulus 28 is of 
somewhat different contour, the construction of 
the two forms of cup brush illustrated in Figs. 
4 and 5 respectively is substantially the same as 
that illustrated in Fig. 3. 

In the double cup brushes illustrated in Figs. 
3 and 5, where two sets of twisted brush elements 
or tufts are utilized, the ring that carries the in 
ner series of such elements may be regarded as 
the equivalent of the inner annulus in the Sim 
pler form of the brush in which a single series 
of brush elements is utilized. In other words, 
such inner annulus merely becomes the support 
ing means for the inner series of brush elements. 

into the work-piece W more deeply than the re- 75 While the manner in which a cup brush is env 
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ployed is different from that of the rotary brush 
illustrated in Fig. 1, the action of the twisted 
tufts of brush material will be the same in that 
the forwardly directed ends of the twisted strands 
tend to dig or bite into the work more than do 
the trailing strand ends. 
This action is equalized and the brushing ef 

fect rendered symmetrical throughout the ex 
tent of the brush face just the same in the case 
of such cup brush as described above in connec 
tion with a rotary or cylindrical brush. Further 
more, the principle involved may obviously be 
applied to other types of brushes, even brushes 
having flat faces and designed for reciprocatory 
rather than rotative movement. 
The modifications in construction illustrated 

in Figs. 7-9 inclusive involve the substitution of 
a simple ring for a disk with peripheral apertures 
as the tuft carrying element in the brush. Such 
substitution permits the tufts to be crowded more 
closely together so that more brush material can 
be employed in a brush of given size. Accord 
ingly the modification will be especially desir 
able in Small annular or cup brushes. 
As indicated in the general description of the 

drawings, the brush shown in Figs. 7 and 7d is 
of circular type and in general similar to that 
shown in Figs. 1 and lia. However, the twisted 
tufts 30 of brush material instead of being in 
Serted through apertures in a Supporting disk are 
passed around an annulus or ring member 3 
preferably of circular cross section. Thus the 
bases of the tufts may be crowded into close con 
tact with each other; in fact in the case of a 
brush of small diameter the tufts will be substan 
tially in contact throughout their length. 
The Support for the annulus which thus carries 

the tufted brush material is likewise modified in 
the construction thus illustrated in Figs. 7 and 
Tct in that the opposed circular disks or plates 
32 between which the brush element is clamped 
have their inner edges oppositely re-bent to form 
a hub 33 whereby the brush as a whole may be 
mounted on its arbor. 
In the modified cup brushes illustrated in Figs. 

8 and 9, two series of tufts 30 of brush material 
closely mounted on annuli 3 are utilized as in 
the construction just described. However, inci 
dentally to placing such brush elements in the 
cup-shaped holder 34, the tufts instead of being 
radially disposed with respect to such annuli are 
turned at an angle to the plane of the latter. 
The concentric rows of tufts are held in place 
and further supported by an inner cone-shaped 
member 35 and a filler 36 of oppositely conical 
shape, these parts being secured together either 
by a flanged annular projection 37 rising from 
the base of cup member 34, as shown in Fig. 8, 
or by flange 40 integral with the filler 36, as il 
lustrated in Fig. 9, the base of the cup being 
simply brazed to such filler. In the latter case 
the bore of such filler may be threaded as de 
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6 
sired to permit mounting of the brush directly 
onto a threaded arbor. 
Other modes of applying the principle of my 

invention may be employed instead of the one ex 
plained, change being made as regards the mech 
anism herein disclosed, provided the means stated 
by any of the following claims or the equivalent 
of Such stated means be employed. 
I therefore particularly point out and distinct 

ly claim as my invention: 
1. In a brush, the combination of a support 

and a plurality of twisted brushing elements car 
ried thereby, such elements being aligned in the 
direction of their active movement in use, and 
certain of Such elements being twisted in one 
direction and a substantially equal number of 
such elements substantially uniformly distribut 
ed in such alignment being twisted in the op 
posite direction. 

2. In a rotary brush, the combination of a sup 
port of generally circular form and a plurality 
of twisted stranded tufts carried by said support 
in a circumferentially aligned series, certain of 
Said tufts being twisted in one direction and a 
Substantially equal number of such tufts substan 
tially uniformly distributed in such series being 
twisted in the opposite direction. 

3. In a rotary brush, the combination of a 
Support of generally circular form and a plu 
rality of twisted stranded tufts carried by said 
Support in a circumferentially aligned series, al 
ternate tufts in such series being twisted in op 
posite directions. 

4. In a rotary brush, the combination of a 
Support of generally circular form including a 
brush material retaining element adjacent the 
periphery thereof and a plurality of tufts of 
Stranded brush material looped around said ele 
ment in a circumferentially aligned series, and 
doubled back on themselves, and the doubled 
portions of each tuft being twisted upon each 
other, the direction of such twist being reversed 
in successive tufts, whereby widthwise symmetry 
of the brush face is attained and preserved as it 
is worn down in use. 

RUBEN O. PETERSON. 
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