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This invention relates generally to an abrasive device 
and more particularly to a ?exible abrasive brush adapted 
to be utilized for polishing, deburring or cleaning curved 
and contoured, internal surfaces. 

In accordance with conventional polishing or deburring 
practices the internal surfaces of relatively small tubular 
devices have been deburred, cleaned and polished by ap 
plying a rotating wire brush. A brush of this type, when 
made with wire bristles, may develop scratching ac 
tion to the workpiece as contrasted with an abrasive action 
whereby wire brushes can not be utilized where scratches 
on the ?nished piece would be objectionable. The wire 
brush may be used on internal surfaces of tubular struc 
tures provided that the diameter of the brush is ap 
proximately equal to the internal diameter of the tube, 
whereby it is necessary to provide for a plurality of 
brushes of dii‘ferent diameters for treating the internal 
surfaces of tubes of different diameters. The Wire brush 
lacks lateral ?exibility whereby it is not applicable to 
curved tubes or pipe elbows. The wire brush also lacks 
?exibility in that it does not operate e?iciently with re 
spect to internal surfaces having threads, ribs, grooves or 
other types of internal surfaces in the form of concave 
curves. For example, the wire brush must be made up 
of wires havingr su?icient stiffness to function properly 
and in order to have this stiffness the wires lack the ?exi- 1 
bility to contact all parts of internal surfaces with varying 
diameters as prevails with shoulders, threads, ribs or 
grooves. 
More ?exibility is obtained in a brush with Tampico or 

other ?ber bristles than with a wire brush. The ?exi 
bility is needed for irregularly shaped ori?ces and for 
var ing diameters within the same hole, but the increased 
?exibility aiso accounts for a proportionate decrease in 
the abrading action of such a brush. The abrading ac 
tion can be improved by applying abrasive grain after 
dipping the brush in oil, grease or other binding medium, 
but except for extremely ?ne polishing operations this 
method is quite ine?icient due to the rapid loss of abrasive 
and frequency with which it must be replenished. 

Another device for deburring, cleaning and polishing 
internal surfaces consists of one or more strands or strips 
of sandpaper or abrasive coated cloth wrapped around 
the end of wooden or metal rod and held midway of 
the length of the strip, or strips, in a longitudinal slot at 
that end of the rod while the other end is attached to and 
rotated by a power tool. The centrifugal force of ro 
tation keeps the ends of abrasive strips in contact with 
the internal surface and the device has more ef?cient 
abrasive action than wire or fiber brushes, but because 
the centrifugal action tends to unwrap the abrasive strips, 
the device usually must be inserted into the opening which 
is to be cleaned or polished before the power is ap 
plied, and its operation also is fairly well limited to uni 
form diameters of straight tubular sections. 

Accordingly, the principal object of this invention is 
to provide abrasive apparatus for deburring, polishing or 
cleaning the internal surfaces of irregularly shaped ori 
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?ces as well as a tubular structure including surfaces such 
as those presented by threaded ribbed or grooved in 
ternal surfaces. 

Another object of this invention is to provide a ?exible 
abrasive device which is especially adapted to polish, de 
burr or clean the internal surfaces of curved tubular struc 
tures such for example as pipe elbows. 

Stiil another object of this invention is to provide an 
abrasive device of ?exible character with respect to its 
diameter whereby a given size of device may be utilized 
for polishing, deburring or cleaning internal surfaces of 
di?erent diameters whereby it can be utilized to treat 
tapered holes or. holes ‘having progressively different di 
ameters with shoulders. 

Still another object of this invention is to provide ap 
paratus adapted to polish, deburr or clean external sur 
faces having concave or angular contours such as those 
formed by two adjoining members of a structure. 

In accordance with this invention there is provided a 
brush having bristle-like abrasive members. 

Further in accordance with this invention there is 
provided a brush with a central stem of twisted wires 
serving the two-fold purpose of holding one or more 
sheets of abrasive coated materials in a spiral arrangement 
around the stem and of supplying a means for rotating 
the assembly. 

‘he full nature of the invention will be understood from 
the accompanying drawings and the following descrip— 
tion and claims: 

Fig. l is a front elevational view of a ?exible abrasive 
brush constructed in accordance with this invention. 

2 is an end view of the abrasive brush illustrated 
in Fig. 1 taken ‘from the ieft hand end thereof. 

Fig. 3 is a cross sectional view illustrating a modifica 
tion of this invention having a single sheet of abrasive 
material. 

Fig. 4 is a cross sectional view illustrating another 
modi?cation of this invention comprising a folded abra 
sive sheet. ‘ 

Fig. 5 is a cross sectional view illustrating another 
modi?cation of this invention comprising three folded 
abrasive sheets. 

Fig. 6 is a cross sectional view illustrating still another 
modi?cation of this invention consisting of a single sheet 
of abrasive material having four folds therein. 

Fig. 7 illustrates a sheet of abrasive material in ?at 
form which has been prepared for application to the 
modi?cation of the invention illustrated in Fig. 4. 

Fig. 8 is a side eievational view of another modi?ca 
tion of this invention comprising an accordion pleated 
abrasive sheet. ' 

Fig. 9 is a detailed view illustrating the arrangement 
of the sheet illustrated in Fig. 8 with respect to the wire 
supporting mechanism. 

Fig. 10 is a perspective view illustrating another modi 
?cation of this invention. 

Referring to Figs. 1, 2, 4 and 7 of the drawings there 
is provided in accordance with this invention a flexible 
abrasive coated cloth which is shredded to provide in 
dividual abrasive strips 11 at the ends thereof. The 
sheet may be so shredded as to provide uncut strips or 
bars 12. Thus, a shredded abrasive sheet is formed 
which may be folded in half as at 14 to form a folded 
sheet having the arrangement illustrated in Fig. 4. For 
supporting the abrasive sheet and forming it into a spiral 
abrasive brush as illustrated in Figs. 1 and 2, there ‘is 
provided a Wire member 15 which may comprise either 
two wires 16, 17 or a single wire initially bent to form 
two parallel supporting members 16 and 17. The 
folded sheet 14 may be placed between the two adjacent 
wire members whereby they may be twisted to hold the 
abrasive sheet in the spiral formation shown in Figs. 1 
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and 2. Member 15 may also comprise a shank portion 
18 adapted to be held in a chuck for rotation. 
One or more sheets 14 can be twisted into spiral ar 

rangement between a pair or a multiple number of wires 
and for convenience in the manufacture of this device a 
double width of sheet can be folded with the abrasive 
side of the sheet exposed instead of using two separate 
sheets back to back, provided the parallel slashes are 
continued through the folded edge as well as through 
the two free ends of the sheet. Two or more such 
double sheets can be grouped into a single unit and 
twisted into a spiral arrangement between two centrally 
disposed wires. With a group of three or more double 
sheets it is well to use three or more wires to obtain 
a more uniform spirally arranged distribution of the 
shredded ends, and thereby develop a structure quite 
similar to that of a ?ber brush. The same effect is ob 
tained by using a relatively long single sheet of abrasive 
and folding it back and forth upon itself, and twisting it 
into a spiral arrangement between a multiple number 
of wires as shown in Fig. 6. 
The spiral structure of the abrasive sheet forms a gen 

erally cylindrical brush member, the bristle-like members 
10 and 11 of which have abrasive surfaces. If desired, 
the sheet may be coated with abrasive material on one 
side only, or both sides of the sheet may be coated for 
providing bristle-like members which present an abrasive 
surface regardless of the direction of rotation of the 
brush. 
The brush may be chucked in any suitable driving 

mechanism and applied to the internal surfaces of a 
tubular member and rotated at relatively high speed, 
preferably between ?ve and ?fteen thousand R. P. M. 
The abrasive bristles are forced by centrifugal force into 
grinding contact with the internal surfaces regardless of ' 
their contour. Because of the abrasive action, these in 
ternal surfaces are deburred, polished and cleaned re 
gardless of the con?guration of the particular surface. 
The bristles may be of any desired width from 1A5 of 
an inch to one inch, depending upon the nature of the 
surface being polished. For example, a screw thread 
would require a relatively narrow bristle whereas a plain 
surface with or without a shoulder would probably re 
quire a relatively wide bristle. A brush of this type may 
be used within a tube having substantially the same dia 
meter as the brush or a diameter down to less than 50% 
of the outer diameter of the brush. It is preferable, 
however, that a brush having a diameter of the order 
of six inches be used to polish a tube having an internal 
diameter of the order of ?ve inches. This proportion 
may be taken as typical for tools of different diameters. 
The intended use of a brush determines the diameter 

of the wires forming member 15 and the number of 
twists per inch. If a brush is to be used in a straight 
tube, the wire size may be relatively large to provide 
sufficient stiffness to prevent off-center rotation. Also 
the number of twists per inch may be relatively high. 
Alternatively, a brush for use in curved tubular struc 
tures should comprise relatively small wires having a 
smaller number of turns per inch. 

Figs. 3, 5, 6, 8 and 9 show other modi?cations of 
this invention. For example, Fig. 3 illustrates the use of 
a ?at sheet of abrasive material having shredded por 
tions 30 and 31 joined together at the mid point there 
of by means of a unitary band 32. In this modi?cation 
of the invention, it is probably preferable that both 
sides of the abrasive sheet may be coated with an abra 
sive material. Fig. 5 illustrates the use of three separate 
abrasive sheets 40, 4?. and 42 folded as illustrated in 
Fig. 4 and bound together by three strands 5t}, 51 and 
52 of twisted wire. Fig. 6 illustrates the use of a single 
abrasive sheet 60 of material having four folds therein. 
A sheet such as that shown in Fig. 7 would be pro 

vided with four attaching members 12 separated by three 
continuous shredded portions and having two outer 
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shredded end portions. in this modi?cation of the in 
vention it is not necessary that both sides of the sheet 
be coated with abrasive material as a coated surface is 
presented to the work regardless of the direction of ro 
tation of the brush. 

Figs. 8 and 9 illustrate an unshredded sheet of abrasive 
material 54 which is initially accordion pleated, then 
laid between a pair of wires 16 and 17 and twisted to 
form a spiral brush member. This modi?cation also 
requires a sheet coated on only one side with abrasive 
material. 
The desired spiral arrangement cannot be attained with 

a plain and solid or continuous sheet of abrasive mate 
rial. The attempt to form such a sheet into a spiral be 
tween twisted wires would result in a distorted tubular 
arrangement of the sheet in which both of its ends would 
be torn by a shearing action of the twisted wires, but 
the objective is readily obtained by folding the sheet into 
a series of closely spaced pleats running at right angles 
to the direction of the two centrally located wires. 
Twisting the wires will cause the sheet to form itself 
into a spiral arrangement around the wires with ruffled or 
serrated edges formed by adjacent sides of each pleat, 
thereby providing means for abrading action between 
threads, in grooves and in other depressed areas of in 
ternal surfaces. 

Such a brush, made of a continuous pleated sheet has 
sufficient ?exibility so that a given diameter of brush 
can be used for reasonable variations in diameters of in 
ternal areas, but it is relatively stiff and especially 
adapted for deburring and cleanup operations requiring 
considerable abrading action rather than for internal pol 
ishing operations. 

Fig. 10 of the drawings illustrates an abrasive brush 
comprising a folded sheet metal handle member 55, a 
plurality of abrasive strips or bristles 55 and an abrasive 
retaining portion 57. The bristled members 56 may be 
formed by shredding a rectangular sheet of abrasive 
coated cloth or other material and a plurality of such 
sheets may be assembled and inserted between the lips 
of bristle retaining member 57. These lips may be bent 
toward one another into compressive relationship to the 
abrasive material thereby to provide a ?rm support for 
this material. This type of brush may be utilized for 
deburring, cleaning and polishing ?at interior surfaces 
within a tube, or it may be utilized for performing the 
same operations on the exterior surfaces of metallic or 
wood products. A brush of this type is especially adapt 
ed to deburr, polish or clean surfaces having irregularities 
such as threads or shoulders. 
From the foregoing description of this invention it 

will be apparent that the abrasive brush is adapted to 
polish, deburr or clean internal surfaces of almost any 
conceivable con?guration. It is self-centering with re 
spect to a tubular member as it would naturally seek a 
centered position due to the effects of centrifugal force 
on the individual bristle members. The outer ends of 
the bristles take the major portion of wear when the 
brush is applied in accordance with the preferred meth 
0d, and, therefore, it naturally wears to smaller and 
smaller diameters and can be used on tubular surfaces 
of smaller and smaller diameters as the wear progresses. 
While this invention has been described as particularly 

applicable to the internal surfaces of tubular structures, 
it will be readily understandable that this invention is 
equally applicable to internal surfaces regardless of their 
contour so that internal surfaces may be deburred, pol 
ished or cleaned whether they be tapered, shouldered or 
include threads, ribs or grooves. It will be equally un 
derstandable that the invention may also be applied to 
contoured external surfaces having concave curves and 
inclusive angles such as those between adjoining mem 
bers of various structures. 

Other modi?cations of this invention may include a 
multiple number of sheets in place of the single sheet 
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such as that shown in Fig. 3, the multiple number of 
sheets being held between a pair of wires as illustrated in 
Fig. 3. The invention may also be modi?ed by provid 
ing a greater number of loops of abrasive material with 
a proportionately greater number of wire strands. In 
this case the wire strands may be of relatively smaller 
diameter, thus facilitating the twisting of the larger num 
ber of wires both upon themselves and upon the greater 
mass of coated abrasive material. A greater number of 
smaller wires also supplies the structural strength equal 
to that of a smaller number of larger diameter wires. It 
is to be noted that the provision of the looped or folded 
ends 14 contributes to greater convenience and economy 
of manufacturing an abrasive brush from continuous 
strips of abrasive material 10 than would prevail with 
the use of a larger number of shorter pieces of coated 
abrasive material. It should also be noted that the vari 
ous modi?cations of this invention may comprise abra 
sive sheets coated with abrasive on one or both sides of 
the sheet, as will be determined by the particular ap 
plication of the brush. 
The invention claimed is: 
1. An abrasive brush comprising a stem formed of a 

number of twisted wires and an abrasive sheet disposed 
between said wires and folded in a series of pleats, said 
wires holding said sheet in a spiral form with the pleats 
extending transversely of said wires to permit twisting 
distortion of said sheet. 

2. An abrasive brush comprising a stem and an abra 
sive sheet folded in a series of pleats, said stem holding 30 
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said sheet in a spiral form with the pleats extending trans 
versely of said stem to permit twisting distortion of 
said sheet. 

3. An abrasive brush comprising a stem and an abra 
sive sheet supported on said stem and folded in a series 
of pleats. 
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