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To all, whom, it may concern : 
Be it known that I, FREDERICK WILLIAM 

LANCHESTER, of 53 ?agley road, Edgbas 
ton Birningham, in the county of War 
wick, England, have invented certain new 
and useful Improvements in the Manufac 
ture of Piston-Packings, of which the fol 

3. 

20 

25 

30 

40 

45 

55 

lowing is a specification. 
This invention relates to an improved 

method of manufacturing metallic spring 
piston rings. The usual method of manu 
facturing such spring, piston rings is 
broadly to take rings of metal of suitable 
width, cut out a portion of the circumfer 
ence of the ring, compress the ring till the 
ends of the gap abut, and turn or scrape 
the outside of the now non-circular ring to 
circular form. It will be seen that this 
method involves at least three steps, thus, 
initial, turning of the ring, cutting the gap, 
and final turning or fitting. Now it is 
found in practice that rings manufactured 
as above suffer from the defect that the 
pressure exerted by the ring against the 
cylinder in which it works is not uniform 
all around its circumference, and further, 
that it requires much skill on the part of 
the mechanic, and the expenditure of con 
siderable time, to obtain a satisfactory fit 
of such rings in their working cylinders. 
The object of the present invention is to 

reduce the number of processes required in 
the production of spring piston rings, and 
to obtain a high degree of accuracy, with 
out the employment of hand fitting. 
The present invention consists in a meth 

od of manufacturing spring piston rings, 
which includes the use of a former of such 
a non - circular figure, that a ring blank 
shaped from it, when reduced in circumfer 
ential extent by the removal of a portion 
of the circumference, becomes on compres: 
sion a circular ring of the required finished 
S1Ze. 

The present invention also consists in a 
method of manufacturing spring piston 
rings, which includes the use of a former, 
having the non-circular figure obtained by 
cutting radially a circular ring and insert 
ing a spacing piece in the cut to expand the 
III)?. 

?? present invention also consists in the 
method of manufacturing spring piston 
rings, which includes the use of a former composed of a circular ring, this ring being 

cut radially at one place, and sprung open 
by a spacing piece inserted in the cut, 
With reference to the accompanying drawings, Figure 1 is a side view of a form 

9f machine suitable for carrying out the 
invention. Fig. 2 being an end view, and 
Fig. 8 a plan of the same. Fig. 4 shows 
diagrammatically another form of machine, 
and Figs. 5 and 6 show one method of ob 
taining the master pattern from which the 
rings are to be copied. 
In carrying the invention into effect ac 

cording to one mode of operation a former 
or master pattern is provided, the shape of 
which is obtained either by calculation or 
by the Springing outward or spreading of 
a ring of uniform cross section. To con 
struct the former in the latter way, a ring is prepared, preferably of the same diame 
ter as the outside diameter which the fin 
ished ring is required to have. This ring is 
Split radially at one place, sprung open, and 
Supported in its sprung position by a gap 
piece h inserted in the cut, the length of this 
gap piece being such as to provide that 
when rings made from this former have 
their ends sprung together, they shall have 
the proper degree of springiness. The size 
of this gap therefore depends upon the na 
ture of the material of the ring, and the 
outward pressure which the ring is required 
to give, and the length is best found by 
experiment. After the gap piece h has 
been inserted, the ring and gap piece are 
clamped between two disks 2, 2. These 
disks are mounted upon a spindle a, which 
is supported in bearings y, mounted on the 
bed of the copying machine, as shown in 
Figs. 1 and 3. Also mounted upon the 
spindle a is a chuck 2 which carries the 
blank b from which the rings are made. A 
gearing 3 and 4 rotates the spindle ae. To 
the bed of the macline are fitted bearings 
5, 5, which carry a shaft p. The shaft p is 
free to rotate or rock in the bearings 5, 5. 
Upon the shaft p is keyed an arm w, carry 
ing a roller e so positioned that the rollere 
can bear upon the former, composed of the 
sprung ring a and the gap piece h. An 
other arm g is also keyed to the shaft p. Freely journaled upon the shaft p is an arm 
d, having an extension passing across and 
clear of the bed of the machine, and sup porting at its end a weight f as shown in 
Fig. 2. A set screw provided in the arm 
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d is adapted to bear against the cranked 
end of the arm g. The effect of this is that 
the weight f tends to pull down the end of 
the arm , and to move the arm d toward 
the center line of the machine. This move 
ment, however, is limited by the screw v 
bearing against the arm g, which is keyed 
to the shaft, p. The bearing of the screw v 
upon the arm gtends to rotate shaft p, but 
this rotation is controlled by the roller e 
on the arm w coming in contact with the 
former. It is obvious therefore that if the 
shaft a, and consequently the former, is ro 
tated, the arm u will be moved to and from 
the axis of the spindle ac, according as the 
radius of the part of the former immedi 
ately under the roller e is longer or shorter. 
Upon the end of the arm dis provided a 
bearing 6 carrying a spindle 7, to one end 
of which a milling cutter c is attached, and 
to the other end a gear wheel t. Two other 
gear wheels 8 and 9, carried upon spindles 
mounted upon the arm d connect the wheel 
it with the gear wheel 10, mounted upon a 
sleeve 11, carried freely upon the shaft p. 
Also fixed upon the sleeve 11 are pulleys 8. 
If the pulleys s are rotated therefore, rota 
tion will be communicated to the milling 
Cutter 6, 
The action of the apparatus is as fol 

lows:-A blank b having been inserted in 
the chuck 2, and the machine set in mo 
tion, the milling, cutter a will rotate, re 
moving metal from the blank b, as the lat 
ter is rotated by the gearing 3 and 4. The 
depth to which the cutter a can remove 
metal from the blank b is regulated as be 
fore stated by the roller e following the 
contour of the former, and thereby control 
ling the position of the arm g, and conse 
quently the cutter c. Before cutting off 
the finished rings, however, it is preferable 
to Submit them to a grinding process, to 
give a more highly finished surface, the 
grinding may be done in the same or a 
similar machine, and conveniently by sub 
stituting a grinding wheel for cutter G. 
After having their contour completed, the 
rings parted off from the blank b, are cut 
radially in two places to remove a gap of 
the required extent, this gap being propor 
tional to the gap piece h inserted in the 
former. 

It will be understood that the inside of 
the blank may be shaped by a process simi 
lar to that by which the outside was cut. 
According to another method, the ma 

chine may be used as shown in Fig. 4. 

1,118,784. 

According to this modification, two cutting 
tools is and l are mounted upon a slide m, 
the took being adapted to turn the outside 
of the blank b, and the tool l the inside of 
the blank. The slide m is connected by a 
link 12 to an arm 13 pivoted upon a bracket 
14 secured to the bed of the machine. The 
upper end of the lever 13 carries a roller e, 
as in the first modification of the machine, 
this roller e bearing upon a former n, which 
may be made up in a similar manner to the 
former already described. The former n 
and blank b are mounted upon a spindle, in 
a similar manner to the first described 
modification. In the form of machine 
shown in Fig. 4, the roller e is kept in con 
tact with the former by the weight f upon 
the end of an arm , pivoted upon a bracket 
15 secured to the bed of the machine. The 
arm a carries a limb 16 having a ball at its 
upper end adapted to work in a socket upon 
the slide m. 

It will be obvious that any suitable known 
form of copying lathe or milling machine 
may be used for copying the dummy with 
out departing from the score of this inven 
tion. 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
ters Patent is:- 

1. A method of manufacturing spring 
piston rings consisting in making a former 
of circular form of the finished size of the 
piston ring, cutting such former in one 
place, holding such former open to a non 
circular form by means of a gap piece, re 
producing said non-circular form in metal, 
and cutting a piece out of said metal ring 
of equal length to said gap piece, as set 
forth. 

2. A method of manufacturing spring 
piston rings consisting in making a circular 
former of the finished size of the ring, cut 
ting said former in one place, holding open 
said former to a non-circular form by 
means of a gap piece, forming a blank in a 
copying machine from said non - circular 
former, and cutting out from said blank 
a portion equal in length to the amount by 
which said former was held open, as set 
forth. 

In testimony whereof I affix my signa 
ture in the presence of two subscribing wit 
OSSOS 

FREDERICK WILLIAR LANCHESTER, 
Witnesses: 

???N ????AN, 
HARRY DAvis. 
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