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To all whom it may concern: 
Be it known that I, HAROLD WESSON, a 

citizen of the United States of America, re 
siding at Springfield, in the county of 
Hampden and State of Massachusetts, have 
invented certain new and useful Improve 
ments in a Method and Apparatus for Fin 
ishing Curved Surfaces, of which the fol 
lowing is a specification. 

This invention relates to an improved 
method and apparatus for accurately finish 
ing and polishing the surface of an object 
of suitable rigid material, such, for example, 
as steel, of sufficient malleable properties to 
be rolled. 
The invention is particularly adapted for 

use as a means for very accurately sizing 
the cylindrical surfaces of cartridge cham 
bers of revolver cylinders, rifles, machine 
guns and other fire arms. It is, however, 
adapted for other uses, as, for example, the 
finishing of race ways for roller bearings. 
and in fact any surface of circular cross 
section. 
According to the present method of finish 

ing a surface of the above-described char 
acter such, for example, as a cylindrical 
cartridge chamber, the cylinder is first 
drilled and reamed to an approximate size, 
after which it is finished by an expensive 
process of fine reaming and grinding. 
By the use of the present invention, the 

finishing of the cylinder is effected by means 
of highly polished rollers preferably of 
hardened steel. These rollers are caused to 
roll upon the surface and are, at the same 
time, forcibly pressed against the same. 
Preferably, the rollers will be slightly 
tapered and may be forced with great pres 
sure against the surface to be finished and 
at the same time rolled upon such surface by 

a COe 

spondingly tapered surface. As the rolling 
is effected, the master member will be caused 
to gradually move in an axial direction, 
thereby causing the finishing rollers to be 
expanded in the cylinder until the surface 
has been brought to the exact dimensions re 
quired. m 
The amount of axial movement of the 

tapered master member may be accurately 
determined by a trip or stop which will cause 
the finishing operation to cease when the 
desired diameter has been obtained. 
The above-described means of finishing a 
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curved surface not only results in the pro 
duction of a cylinder of extremely accurate 
dimensions, but, at the same time, imparts to the surface a highly polished or glass-like 
finish. This is of the greatest importance, 
especially in the making of cartridge cham 
bers for fire arms, since it is well known that 
"hard extractions are due to the expanding 
of the shell in a chamber which has not been 
accurately sized and polished to a sufficient 
degree of smoothness. 

t will be apparent that the invention may 
be used as a means for sizing and polishing 
the outer surface of a roller or other similar 
object, by causing the hardened finishing 
rollers to roll abolit such outer surface, the 
rolling and pressing movement of the same 
being effected by a master member having a 
tapered inner surface. 

It is recognized that a series of tapered 
rollers and a tapered master member, in 
Some respects resembling the mechanism 
herein disclosed, have been used for the pur 
pose of expanding tubes into the crown sheet 
or head of a boiler. Such devices, however, 
call for no extreme degree of accuracy as 
to the dimension of the rolled tube, and no 
means is provided for, causing the advance 
ment of the master member to cease or for 
otherwise causing the finishing process to be 
discontinued at the instant at which the 
rolled surface has been brought to an exact 
predetermined dimension. 

In the drawings illustrating the mecha 
nism used in practicing the invention - 

Fig. 1 is a section through a roller bear 
ing, showing one form of the improved tool 
of the present invention adapted to finish 
an internal roller race way. 

Fig. 2 is a cross section through the line 
2-2 of Fig. 1, looking in the direction of 
the arrows. 

Fig. 3 is a section through Fig. 1, along 
the line 3-3, looking in the direction of the 
arrows. 

Fig. 4 is a longitudinal section through a 
revolver cylinder illustrating a tool for fin 
1shing a cartridge chamber, in accordance 
with the present invention. 

Fig. 5 is a section on the line 5-5 of Fig. 
4, looking in the direction of the arrows. . 

Fig. 6 is a side elevation of a drill press 
having parts modified in-accordance with 
One embodiment of this invention. 

Fig. 7 illustrates a portion of the same 
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drill press with certain parts moved to dif ferent positions. 
Fig. 8 is a longitudinal section through a 

modified form of tool, adapted to finish the 
outer surface of a conical roller. 

Fig. 9 illustrates a modification. 
Referring more particularly to Figs. 1, 2 

and 3, illustrating a form of the invention 
adapted to finish the internal race way of 
a roller bearing, 20 represents the bearing 
member having a cylindrical race way 21 to 
be finished to accurate dimensions and pol 
ished. The improved tool by which the fin 
ishing is effected, in accordance with the 
present invention, comprises a series of 
slightly tapered rollers 22 preferably of 
hardened, highly polished steel, mounted in 
a roller cage 23 having a head 24 by means 
of which it may be inserted into and with 
drawn from the work piece. 
The roller cage comprises a body portion 

25 (Fig. 3) having recesses 26 to receive the 
rollers, and the rollers are provided at each 
end with a pin 27 movable radially in a slot 
28 in the roller cage. 
The end of the roller cage opposite the 

head 24 may be of reduced diameter and the 
slots 28, at the same end, may be open at 
their outer ends to facilitate the insertion. 
of the rollers. The rollers may be prevented 
from accidental displacement from the roller 
cage by means of a ring 29 which may be 
forced over the end of the roller cage, there 
by closing the open ends of the slots. 
As a means for rotating the rollers 22 and 

at the same time forcibly pressing them 
against the surface 21, there is provided a 
master member 30, preferably of hardened 
steel, the same being slightly tapered to 
conform with the tapering of the rollers 22. 
The invention in the form illustrated in 

Figs. 1, 2 and 3, may be used as follows:- 
The bearing is placed upon a jig or work 

holder 31 having a stop 32 projecting into 
one end of the bearing. The rollers are 
then moved inwardly toward the axis of the 
roller case, this being permitted by the ra 
dial slots 28, and the roller cage and rollers 
inserted in the bearing, so as to bring the 
end of the roller cage against the stop 32. 
The tapered or conical master member is 
then inserted by means hereinafter to be 
described, and is rotated and gradually 
thrust endwise during its rotation so as to 
cause the rollers 22 to roll the surface of the 
race way and at the same time be forcibly 
pressed against the same, so as to slightly 
increase its diameter in accordance with the 
axial movement of the master member. 
At the instant at which the surface 21 

has attaired a predetermined diameter, a 
further movement of the master member 30 
is automatically prevented by means herein 
after to be described. By this means the 
race ways of a number of bearing members 
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may be finished with extreme accuracy to 
uniform dimensions and the surfaces highly polished. 

In Fig. 4 is illustrated a revolver cylin 
der 33 having cartridge chambers 34 to be 
accurately sized and polished by means of a 
tool of the above-described character having 
tapered finishing rollers 35 mounted in a 
roller cage 36 and a tapered master member 
37. This tool may be similar to that illus 
trated in Figs. 1, 2 and 3, being merely 
varied in proportion to suit the relative di 
mensions of the work piece. 
Although four rollers are illustrated, it 

will be apparent that three or five, or any 
suitable number may be used, depending 
upon the form of the work piece to be 
finished. If desired, the finishing tool may 
be provided with a knurled head 38 to facili 
tate its removal. 
The jig or work holder for the revolver 

cylinder 33 may be provided with a plu 
rality of stops 39, one for each cartridge 
chamber, which not only serve as means for 
receiving the end thrust of the roller cage 
but are also effective as a means for accu 
rately positioning the cylinder to receive the 
master member. 
One means for rotating and advancing 

the master member is illustrated in Figs. 
6 and , which show an ordinary drill press 
40 modified in accordance with one embodi 
ment of this invention. 

In the form illustrated, a work piece, as 
for example the revolver cylinder 33 of Fig. 
4 is mounted in the usual indexing head 41 
of the press and may be provided with any 
suitable clamping means 42 to hold the same 
in place. The tapered master member 37 is 
secured in a chuck 43 rotated by means of a 
spindle 44 which may be moved down 
wardly during rotation by means of a ver 
tically movable quill 45. 
The quill 45 is provided with a rack 46 

in meshed engagement with the teeth of a 
pinion 47 which is keyed to a shaft 48 hav 
ing fast thereon a rock arm terminating at 
one end in a handle 49 and at the other end 
in a heavy weight 50, which normally tends 
to rotate the shaft 48, and through the inter 
mediary of the rack and pinion cause the 
chuck and the master member to be lowered. 

Secured to a collar 51 carried by the quill 
45 is an adjustable stop comprising a rod 
52 extending upwardly through the quill 
guide 53 and provided with a stop or other 
suitable movement-limiting means herein 
disclosed as a nut. 54 and lock nut 55 thread 
ed upon the end of said rod. 
By means of a drill press modified as 

above described, the accurate finishing of 
the surface in the work piece may be ef 
fected as follows:- 
The workpiece, as for example, the re 

volver cylinder, may be secured to its jig 
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in the indexing head of the press and prop 
erly positioned with the axis of the cylin 
drical surface to be finished in line with the 
axis of the chuck. The cylinder will then 
be clamped in place and the finishing tool 
inserted. The master member will be in 
serted in the chuck, and the chuck permitted 
to lower as far as permitted by the finishing 
rollers. The drill press will then be set in 
operation whereby the rotation of the mas 
ter member will cause the finishing rollers 
to be rolled around the inner surface of the 
cartridge chamber, and at the same time the 
weight 50 will constantly tend to move the 
master member 37 downwardly so as to ex 
pand the rollers and gradually increase the 
diameter of the cylinder. This process will 
continue until the nut 54 engages the upper 
surface of the quill guide 53, at which point 
further downward movement of the master 
member will be prevented. 
After finishing one chamber of the re 

volver cylinder, as above indicated, the 
clamp 42 may be loosened and the next 
chamber brought into proper relation with 
the axis of the chuck by a rotation of the 
indexing head, in the usual manner. The 
rollers and roller cage may then be removed 
from the finished. cartridge chamber and 
inserted in the next chamber, after which 
the above-mentioned process may be re 
peated. 
After finishing one end of the cartridge 

chambers, in this manner, the revolver 
cylinder may be inverted, if desired, and 
the other ends of the cartridge chambers fin 
ished in like manner. 
By carefully adjusting the position of the 

stop 54, 55, the finished diameter of the 
cartridge chamber may be accurately deter 
mined, after which any number of cartridge 
chambers may be finished to exact and uni 
form diameters. 

If desired, the tapered master member 
may be provided with a lifting disk 55 
which may be secured by a nut or any suit 
able fastening device 55' at its end, where 
by the tool may be automatically withdrawn 
from the cartridge chamber at the comple 
tion of the finishing operation, instead of 
removing the same by hand by means of the 
knurled head 38. 

In Fig. 8 is illustrated a modified form 
of tool in accordance with the present in 
vention, but adapted for finishing the outer 
surface of a conical roller or similar object. 
In this form of the invention, 56 illustrates 
a work piece supported on a stop 57 carried 
by a jig or work holder 58. The finishing 
rollers 59 are held in a roller cage 60 which 
may be suppprted by the upper surface of 
the jig. The master member in this form 
of the invention comprises a socket-shaped 
element 61 having an inner tapered surface 
62 to engage the tapered finishing rollers 59. 

8 

The movement of the master member of 
the form of the invention illustrated in Fig. 
8, as well as that illustrated in Fig. 1, may 
be effected and controlled by means similar 
to the modified drill press of Fig. 6, or by 
any equivalent means. 
When it is desired to finish a portion of 

the inner surface at the end of a long cylin 
der, so that the use of the stop such as that 
illustrated at 32 (Fig. 1) as a means for 
limiting the endwise movement of the roller 
cage and rollers, becomes impracticable, the 
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head 24 of the roller cage may be so posi 
tioned as to engage the cylinder end at 
which the master member enters as a means 
for limiting the endwise movement of such 
parts. . . . 

It will be understood that the invention 
is in no manner limited to the specific form 
herein disclosed for purposes of illustration, 
but that changes and modifications may be 
made within the scope of the appended 
claims. 
What I claim is: 
1. The method of imparting, to an article 

of suitable rigid material, a finished surface 
of revolution of a very high degree of 
smoothness and extreme accuracy of dimen 
sions, which consists in first machining said 
surface, by any appropriate means, to a very 
close approximation of the desired finished 
form and then subjecting the same to a treat 
ment by rollers of relatively small curvature 
having hard polished surfaces, said rollers 
being forcibly pressed against said surface 
while being rolled along the same, the roll 
ing and pressing being continued until said 
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surface has been highly polished, and com pressed with precision to a predetermined 
dimension, and being discontinued when said 
dimension has been attained. 

2. The method of making a cylindrical 

105 

hole, having a surface of glass-like smooth 
ness and extreme accuracy of dimensions, in 
an article of suitable rigid material, which 
consists in first drilling a hole in said article 
and reaming the same to a close approxima 
tion of the desired finished size, and then 
subjecting the same to a treatment by rollers 
having hard polished surfaces, said rollers 
being forced outwardly so as to be pressed 
against said surface while being rolled along 
the same, the rolling and pressing being 
continued until said surface has been highly 
polished and the hole increased with preci 
sion to a predetermined diameter, and being 
immediately discontinued when said diame 
ter has been attained. 

3. Apparatus for imparting, to an article 
of suitable rigid material, a surface of revo 
lution of a very high degree of smoothness 
and extreme accuracy of dimensions, com 
prising a series of finishing rollers having 
hard smooth surfaces of circular cross sec 
tion but of gradually increasing diameter, 
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and a master member also having a hard 
surface of circular cross section but of grad 
ually increasing diameter, said finishing 
rollers and master member having their sur 
faces in rolling contact, means for rotating 
said master member and at the same time 
imparting thereto an axial movement where 
by said finishing rollers are pressed laterally 
against the surface to be finished, and means 
comprising a stop for automatically arrest 
ing said axial movement of said master 
member after movement of a predetermined 
extent. 

4. Apparatus for compressing and polish 
ing the material surrounding a hole in an 
article of suitable rigid material, to give the 
same a cylindrical surface of glass-like 
smoothness and extremely exact and uniform 
dimensions, comprising a series of finishing 
rollers having hard smooth conical surfaces 
all converging in One direction, a master 
roller having a hard conical surface con 
Verging in the opposite direction, said finish 
ing rollers being so disposed as to roll with 
in the cylindrical surface to be treated when 
in rolling contact with said master roller, 
means for rotating said master roller and at 
the same time imparting thereto an axial 
movement whereby said finishing rollers are 
pressed outwardly against the surface to be 
finished, and means, comprising a stop, for 
automatically arresting said axial movement 
of said master roller after movement of a 
predetermined extent. 

5. The method of making a cylindrical 
hole, having a surface of glass-like smooth 
ness and extreme accuracy of dimensions, in 
an article of suitable malleable metal which 
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consists in first drilling a hole in said article, 
and reaming the same to a close approxima 
tion of the desired finished size, and then 
subjecting the same to a treatment by rollers 
having hard polished surfaces, said rollers 
being forced outwardly so as to be pressed 
against said surface while being rolled along 
the same, the rolling and pressing being con 
tinued until said surface has been highly 
polished and the hole increased with preci 
sion to a predetermined diameter, and being 
immediately discontinued when said diame 
ter has been attained. 

6. Apparatus for compressing and polish 
ing the metal surrounding a hole in an arti 
cle of suitable malleable metal, to give the 
same a cylindrical surface of glass-like 
smoothness and extremely exact and uniform 
dimensions, comprising a series of finishing 
rollers having hard, smooth conical surfaces 
all converging in one direction, a master 
roller having a hard conical surface converg 
ing in the opposite direction, said finishing 
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rollers being so disposed as to roll within 
the cylindrical surface to be treated when in 
rolling contact with said master roller, 
means for rotating said master roller and at 
the same time imparting thereto an axial 
movement whereby said finishing rollers are 
pressed outwardly against the surface to be 
finished, and means, comprising a stop, for 
automatically arresting said axial movement 
of said master roller after movement of a 
predetermined extent. 

In witness whereof. I have hereunto signed my name. 

HAROLD WESSON. 
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