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1. 
This invention relates to a finishing device for 

grinding, burring and finishing material, such as 
metal. The device is used particularly in con 
nection with finishing the internal Surfaces of 
tubular articles. - - 

An important object of the present invention 
is the provision of a finishing device of new and 
novel construction including a mandrel or other 
similar driving element which is adapted to have 
fastened thereto a finishing element, such as a 
plurality of layers or plies of material, such as 
fabric, or of sheet abrasive material, such as 
sandpaper, the mandrel being adapted to be re 
ceived in a pocket formed in the sheet material. 
Another important object of the invention re 

sides in the provision of a finishing element in 
the form of a pad, including a plurality of layers 
of material, the layers of material being suitably 
stitched together and provided with a pocket 
therein, into which an element is adapted to be 
removably inserted for driving the finishing 
element. 
A further object of the invention is the pro 

vision of a new and improved mandrel for having 
locking engagement with a plurality of sheets of 
material whereby the mandrel may be removably 
inserted in a pocket formed in the sheets of material. 
A still further object of the invention is the 

provision of sheets of material cut to the proper 
configuration and stitched longitudinally thereof 
On both sides of its longitudinal center line to 
form a pocket for receiving a driving element. 

Still another object of the invention resides in 
a plurality of layers of material to form a finish 
ing device by stitching together a plurality of 
layers of material, the material having an abra 
sive Surface, the abrasive surface being so ar 
ranged so that opposite sides thereof provide 
the material contacting surfaces adaptable for 
rotative movement in opposite directions within a 
tubular object. ... " 

Numerous other objects and advantages will be 
apparent throughout the progress of the follow ing specification. 
The accompanying drawing illustrates a selec 

tive embodiment of the invention, and the view 
therein are as follows: 

Fig. 1 is a detail perspective view of one form 
of finishing device and embodying the invention; 

Fig. 2 is a detail transverse sectional view on 
the line 2-2 of Fig. 1; . . 

Fig. 3 is a detail perspective view of one form, 
of mandrel or driving element; 

Fig. 4 is a detail transverse sectional view show 
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2 
ing the manner in which the finishing element 
may be used for finishing the inner surfaces of 
tubes and the like; 

Figs. 5, 6 and 7 are detail plan views showing 
various forms of finishing elements or pads, each 
constructed of a plurality of layers of abrasive 
material and being stitched thereon to provide a 
central pocket for the reception of a mandrel; 

Fig. 8 is a detail transverse sectional view of 
a modified form of mandrel showing the manner 
in which the mandrel may be inserted in the pocket of the finishing element; 

Fig. 9 is a detail transverse sectional view of 
another modified form of mandrel showing the 
manner in which the mandrel may be mounted 
with respect to the finishing element; and 

Fig. 10 is a detail transverse sectional view 
the line O-O of Figs. 2, 4 and 9. 
The particular construction herein shown for 

the purpose of illustrating the invention com 
prises a finishing element or pad which may 
comprise a plurality of layers of material 2. The 
layers of material 2 are superimposed one upon 
the other and are stitched along the line 3-3 
on opposite sides of the longitudinal axial cen 
ter line of the element to provide a recess or 
pocket 4 to receive a driving element such as a 
mandrel 5. The mandrel 5 may be made of metal 
and provided with a slot 6, Fig. 3, to provide space 
legs and 8 as shown in Fig. 3. The mandrel 5 
may be inserted within the pocket 4 so that the 
two center plies 9 of the material 2, Figs. 2 and 4, 
may be received within the slot 6 of the mandrel. 
The outer layers O, O of the material may con 
prise the pocket forming part of the element 
and extend about the legs 7 and 8 as clearly 
shown in Figs. 2 and 4. 
The mandrel disclosed in Fig. 8 may comprise 

a flattened mandrel f, being greater in . One 
cross-sectional dimension than in the other 
whereby a relatively flat mandrel is provided. 
This flat mandrel is adapted to be inserted 
within the pocket 4 as clearly shown in Fig. 8 
whereby two plies of material 2 will be on oppo 
site sides as shown in Fig. 8. The use of a flat 
tened mandrel in many instances is desirable in 
that it may be applied and removed quickly and 
readily, and, because of its flattened construc 
tion, Will cause rotation of the element upon ro 
tation of the mandrel without the mandrel ro 
tating with respect to the element itself. 
The embodiment shown in Fig. 9 comprises 

a mandrel f2 provided with slots 3 and 4 form 
ing exterior legs 5 and 6 and a central leg or 
prong. T. The mandrel is adapted to be in 
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serted within the pocket with two layers of the 
material received in a slot 3 and the two re 
maining layers received in the other slot 4 
whereby the positive driving connection is pro 
vided between the element which is made up of 
the plies of material 2. The central leg or prong 
f7 is the part which is received within the pocket 
4 of the element with the outer legs f5 and is 
arranged exteriorly. of the outsides of the mates: 
rial. In the embodiment shown in the drawing, 
four layers or plies of material 2 are used in 

0. 

forming the element or pad but it is obvious s - 
that a greater or lesser number of sheets of mate 
rial or plies may be used if desired. 

4. 
which the element is made may be fabric or it 
may be an abrasive material, such as sandpaper 
or emery cloth. It is desirable that the element 
be composed of a plurality of layers of mate 

rial stitched together as indicated at 3 to provide 
the pocket 4 into which the mandrel may be 
inserted. The mandrel may be of any desired 
shape or construction, such as the mandrels 
5 fior. 2; ortheamandreisimay be of any other 
desired shiapes or “configuration capable of per 
forming the function intended. The mandrel, 
whether it be the mandrel 5, or 2, may be a 
Separate element adapted to be mounted in a 
chuck of a revolving machine part or it may be a 

The material from which the element fisscons-lists tools of a machines. Regardless of the shape, size 
structed is preferably cut from sheets-of mates.- .. 
rial, such as fabric, Sandpaper or emery cloth, de 
pending upon the type of finishing desired. The 
configuration of the material may be of any-par 
ticular shape preferred for performing the metal 
finishing:Operation on the inside of-cylinders and 
other-tubes. The element f*may comprise layers 
or plies of material. 2 configurated-to-best suit 
the purpose; there: being various forms desirable, 
such as shown in Figs: 1. and 5, to inclusive: 
Teplies of material. 2; as shown in Fig. I have 
relatively straight sides: converging downwardly 
toward the outer rendin a relatively cone shaped 
formation. The inner-ends: of the material may 
be cut alongia, relatively straightline, as clearly. 
shown in Fig: . . . 

Fig. 5 discloses as finishing element or pad 
constructed of, a plurality of layerss of material 
2, the oppositeside-walls being relatively straight 
and thens converging inwardly at oppositeriends 
along; the lines: 85 terminating, intos relatively 
straight ends. 9, Fig.5: The element. disclosed 
in Fig. 6 also comprises a plurality of sheetss of 
material having ana, outer. configuration similar 
to that disclosed in Fig. 5; but havingside-slots. 
20; .20i formed therein whereby-ther-element may 
be used to performa, certain particular, type of 
finish. . . . - 
The finishing element: disclosed in Fig 5 may 

have a relatively straight outer end 2?. with in 
chined side: edges: 22, the inclined side-edges. 22 
inchining sharply as at :23 and terminating into 
abluntend 24. . . . Regardless of the shaperof the sheets of maates 
ria:from Which the element-, -is-made, or the 
kind of material which is: used, the sheets are all 
stitched together; asiindicated at 3: . The stitch. 
ing may be conventional fabric stitches, or, the 
Stitches:may comprise:metal staples if desired. 

In some instances; it is desirable-that a rela 
tively smooth finish or lapping: beshads whereby 
the element may compriser layers-of soft fabric 
Stitched together as indicated at 3eto, provide the 
pocket 4: Abrasives material may be applied to 
theifabric pads orielements if and when desired. 

Iricases where it is: desired to have the-sheet 
material 2 made of abrasive materialistch: as 
Sandpaperor emery cloth, it is desirable that the 
abrasive: be applied...to the exterior surfaces as 
indicated at 25,...Fig. 10, whereby theres will be 
anabrasive surface-adapted for contaet. With the 
inside of the tubesregardless, of whether theiman 
dreis rotated in themanner indicated by the di 
rection of arrows in Fig. 4; or:whether themate 
rial is rotated in...a5. direction. Opposite-to, that 
shown.in:Fig. 4: 

The: broad aspect of the invention: resides' in 
the provision of a finishing element, which: is 
preferably composed of a; plurality of superims 
posed layers of material. The 3 material' from 

20 

or: construction of the mandrel, its only purpose 
is to provide a drive for the element . 

In cases where the sheet material 2 of the ele 
inertifi is abrasive material, it may be desirable 
to have the central part 26, Fig. 7, smooth with 
the abrasive-on-opposite sides-as-indicated at 27, 
Eigel, 
While the device...herein shown and described 

is particularly-adapted for the interior finishing 
of cylinders and other tubes, it may, of course; 
be: used for such other, purposes-as-conditions 
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require.: . - 
... Changes may be-made-in-the-form, construc 
tion; and arrangements of the-parts without: de 
parting from-the-spirit:of the invention or sacri 
ficing any, of its advantages, and ; the right...is 
hereby reserved to make all such changes as fair 
ly-fall within...the scope of the following, claims. 
The invention is hereby, claimed as follows: 
1. A finishings device embodying a finishing ele 

ment, a pocket formed in said element, and a driv 
ing memberireceivable.in said pocket for-rotating 
said element, and a pair of outer.prongs...integral 
with- and spaced...from-the-member, and between 
which-member...and said, prongs, portions of said 
elementare-disposed. 

2. A finishing device embodying a finishing-ele 
ment made up of a plurality-of-layers of abrasive 
material, saidismaterial-being stitched longitudi 
nallyson.both sides of its-longitudinal-axial center 
line so-as-to-provide a pocket therein, a maradrel 
having; a plurality of slots: foraed: therein, and 
extending lengthwise thereof to provide a central 
prong and outer spaced legs, said central prong 
being receivable, in said pocket, and said.slots-re 
ceiving layerssofimaterial. 

3. In a finishing, device; a finishing element 
embodying, a plurality of layers of material 
stitched-together, said:layers of material being 
provided with an abrasive surface on their exte 
rior sides only, a-prong insertable between said 
layers, and-exterior prongs rengageable with the 
outside of some-of said.layers: 4. An abrading device embodying an abrading 
pad, said paid embodying:a::plurality of plies as 
sembled together and secured at spaced points ad 
jacent and along an axis extending-lengthwise of 
the spad, to providesa-pocket, a driving element 

65 

5. 

received in said pocket and a-finger-on' Said driv 
ing element engaging an outer face of Saidabrad 
ing pad operatingtonnaintain the element against 
slipping...in the: pocket and with respect to said 
pad. 5: A devices for finishing; the insides of tubular 
members, embodying: a relatively flexible finish 
ing element having an:interior. pocket therein, 
adapted to receive a driving.: element,...a driving 
element including a finger receivable in said pock 
et, and other finger; means associated with said 
finger and engageables with the outside face of 
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portions of the finishing element, to thereby pre 
vent relative rotation of the finishing element 
with respect to the driving element. 

6. A device for finishing the insides of tubular 
member's embodying a relatively flexible finishing 
element, stitching through said element and 
forming a pocket adapted to receive a driving 
element, a driving element embodying a plurality 
of prongs, one of said prongs being receivable in 
the pocket, and portions of said finishing element 
being disposed between said prongs. 

7. A finishing device embodying a finishing ele 
ment made up of a plurality of layers of material, 
the layers of material being stitched together to 
form a pocket therein adapted to receive a driv 
ing member, a driving member including a pair 
of outer prongs engageable with the outside of 
the finishing element, and a Central prong re 
ceivable in said pocket, and portions of the ele 
ment being also disposed between the outer and 
Central prongS. 

8. A finishing device embodying a finishing ele 

O 
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6 Y 
ment made up of a plurality of layers of material, 
the layers of material being flexible, means for 
securing said layers together, said means and the 
layers of material defining a pocket for receiving 
a driving element, and a driving element includ 
ing a central prong receivable in said pocket and a 
pair of outer prongs engageable With the exterior 
of the Outermost layers of material. 
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