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UNITED STATES PATENT office. 
GEORGE H. CHANDLEE, OF WASHINGTON, DISTRICT of coLUMBIA. 

PISTON-RING, 

1,360,498. Specification of Letters Patent, Patented Nov.30, 1920. 
Continuation of application serial No. 766,801, filed May 10, 1913. This applicaton filed July 16, 1915. 

Serial No. 40,318. 

To all whom it may concern: 
Be it known that I, GEORGE H. CHANDLEE, 

- a citizen of the United States, residing at 
Washington, District of Columbia, have in 
vented certain new and useful Improve 
ments in Piston-Rings; and I do hereby de 
clare the following to be a full, clear, and 
exact description of the invention, such as 
will enable others skilled in the art to which 
it appertains to make and use the same. 
This invention relates to gas engines and 

has particular application to the means and 
method for reducing carbonization in the 
cylinders of the same, this application be 

5 ing a continuation of my co-pending appli 
cation for Letters Patent filed May 10, 1913, 
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Serial No. 766,801. 
It is well recognized that one of the prin 

cipal factors subversive of the efficiency of 
an explosive engine is the carbonization of 
lubricating oil within the cylinder. Conse 
quently it is the practice to use a relatively 
light grade of cylinder oil, but even this, 
when supplied in excessive quantities, as is 
frequently unavoidable, results in the grad 
ual accumulation of a hard deposit in the 
engine cylinder and on the exhaust valve. 
This deposit not only collects about and in 
terferes with the action of the valve and 
the igniter, but under the high temperature 
of the exploding charges is exceedingly 
liable to be raised to the point of incandes 
cence with the result that premature igni 
tion of the charge takes place, driving the 
piston back in the cylinder and causing dis 
agreeable and destructive shocks in addition 
to impairing and decreasing the efficiency of 
the engine. 

Furthermore in the operation of modern 
high speed gas engines, the friction engen 
dered between the rapidly moving piston 
equipped with the ordinary packing rings 
and the cylinder is so great that to prevent 
wearing and scoring it is necessary to sup 
ply oil in such quantities that a consider 
able portion of the resultant carbon, instead of being carried from the cylinder with the 
exploded charge settles therein and accu 
mulates around the exhaust valve, on the 
end of the pistons and the igniter, conse 
quently greatly decreasing the efficiency of 
the engine. 
Another point to be taken into considera 

tion with present day gas engines is that the 
peripheral cross diameter of the pistons 

must be relatively wide, for if a narrow pis 
ton be employed the gaseous charge is liable 
to leak past the same from one side of the 
piston to the other. Consequently such a 
Wide piston naturally provides a relatively 
large frictional contact surface which ab 

6 

Sorbs a large percentage of the energy of . 
the engine. 

I have found by experience that such det 
riments as carbonization and frictional wear 
On the engine may be remedied and elimi 
nated to a marked degree by the use of pis 
ton packing rings embodied in my inven 
tion, and at the same time the cylinder will 
be efficiently lubricated with a minimum 

65 

70 
consumption of oil, thus not only avoiding . 
the objections incident to the excessive use 
thereof, as above set forth, but also attain 
ing a considerable saving in the amount and 
consequently the cost of the lubricant. 
In the practice of my invention, I equip 

the ordinary E. engine with a suitable 
number of packing rings, each of which is 
formed with a series of novel peripheral 
grooves which are designed to receive the 
lubricant until the level of the lubricant in 
each groove lies at the outer edge of the 
webs or solid parts of the ring forming the 
walls of the groove. As a result of this con 
struction, while the total width of such ring 
may be the same as that commonly employed 
in the art, the frictional bearing surface 
constituting the solid parts of the ring will 
be half, or less than half of such ordinary 
ring. This will be seen from the fact that 
my piston ring may be considered made of 
alternate circular webs and separated rings' 
of lubricant, the latter during the reciproca 
tion of the piston being confined in major 
part in the groove by the circumscribing 
walls of the cylinder. Thus the lubricant in 
the groove acts also as a seal to prevent the 
escape of gases from one side of the piston 
to the other, and I attain the same advan 
tages in this respect as are inherent in the 
ordinary wide piston ring without the dis 
advantages of frictional wear on the cylin 
der walls. Furthermore, I propose to so 
construct the webs forming the grooves in 
the ring, that the outer or peripheral edges 
of the webs are relatively thin so that they 
may be readily worn to compensate for, and 
accommodate the form of ring to any irreg 
ularities in the inner wall of the cylinder. 
With the above recited objects and others 
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of a similar nature-in view, my invention 
consists in the construction, combination 
and arrangement of parts set forth in and 
falling within the scope of the appended 
claims. - W 

In the accompanying drawings: 
Figure 1 is a longitudinal sectional view 

taken through a cylinder of a gas engine 
equipped with my invention, the piston be 
ing shown in elevation. 

ig. 2 is a similar view taken through a 
portion of an engine cylinder and showing 
the piston in elevation and as equipped with - 
two forms of packing rings embraced in my 
invention. f 

Fig. 3 is a detail sectional view of a por 
tion of one form of piston ring embodying 
my invention. 

Fig. 4 is a detail elevation of the piston ring. 
Referring now to the accompanying draw 

ings...in detail, the letter A designates an or-. 
dinary form of engine cylinder provided 
with the usual water jacket B. Within the 
cylinder reciprocates the piston C, which in 
the present instance is shown as provided 
adjacent the ends with circumferential 
grooves 1, constructed in accordance with 
my invention. 
The ring as illustrated comprises an an 

nular body 2 which may be of cast iron or 
other suitable material and is provided at its 
Outer periphery with a series of circumfer 
ential webs 3. These webs 3 are made by 
forming the annular casting with a series 
of spaced grooves 4, each groove being sep 
arated from the neighboring grooves by one 
of the webs. Upon reference to Fig. 3 of 
the drawings, it will be seen that the webs 
are approximately V-shaped in cross section 
with the peripheral edge 4 of each web 
forming a bearing surface which contacts 
with the inner wall of the cylinder during 
the reciprocation of the piston. The grooves 
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3 of course narrow as they recede into the 
body of the annular casting, the bottoms 
or apices of the grooves being formed by 
the bases of the webs. 
Upon reference to Fig. 4 of the drawings, 

it will be noted that the ring is “milled’ to 
form a stepped lap, thus permitting the ring 
to be compressed when forced into the cylin 
der with the piston, so that by its resiliency, 
it will fit Snugly against the inner wall of 
the cylinder with the desired result. 
When a ring is positioned in its groove 1. 

in the piston, as shown in Fig. 1, it will be 
seen that the circumferential grooves form. 
ing pockets for the reception of the lubri 
cating oil which will be confined to some 
extent by the Surrounding cylinder wall so 
that the ring to all intents and purposes is 
made up of tapered circumferential webs 

65 
alternating with oppositely tapered rings 
of lubricating oil 6. As the piston recipro 

1860,498 

cates any wear on the ring takes\place at 
the outer pointed circumferential edges 5 of 
the webs, so that the latter will wear as 
indicated by the dotted line in Fig. 3, and 
thereby compensate for any irregularity in 
the cylinder wall. At the same time the 
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webs and the rings of lubricant contained 
therebetween, prevent the escape of gas from 
one side of the piston to the other. 
Now it is evident that my ring has ap 

proximately, one-half or less than half of 
the frictional contact surface of the ordinary 
piston ring, although it is of the same body 
width as the ordinary ring. This reduced 
frictional contact surface is due to the ta 
pered form of the spaced webs, the reduced 
outer edges of which are the only parts of 
the ring which contact with the cylinder 
Wall. 

Therefore the same amount of lubricant is 
not needed as is required for a modern high 
speed engine having the piston rings made 
with continuous or unbroken peripheral 
quently after each explosion in an engine 
carbon generated is relatively small. Thus, 
instead of settling in the cylinder the car 
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cylinder contacting surfaces, and conse-, 
90 

equipped with my invention, the amount of . 

bon will be carried through the exhaust with 
the exploded charge. In other words, in 
reducing by fully one-half the amount of 
cylinder oil required for proper lubrication, 
I correspondingly reduce the resultant car 
bon so that after each explosion, the cylinder 
does not contain a quantity of carbon which 
is so excessive that it cannot be carried out 
with the exploded charge. 

It will be noted that by the employment 
of a method and means herein described, the 
frictional contact surface of the piston is 
greatly reduced and at the same time exces 
sive carbonization is avoided, the result be 
ing that the efficiency of the engine is in 
creased and the life of the working parts 
of such engine prolonged. 

In the illustrated embodiment of the in 
vention the marginal ribs constituting the 
line-contact edges are provided with con 
vergent faces one of which is disposed at a 
right angle to the axis of the ring and con 
stitutes an end face thereof. 

It will be noted that in whichever position 
the ring is placed on the piston, the lower 
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end face of the ring is at right angles to the 
ring axis and to the cylinder wall, while the 120 
adjacent wall of the lowermost circumscrib 
ing groove, is at an acute angle to the ring 
axis and to the cylinder wall and is in out. 
ward convergent relation to the said end 
wall. The result is that in the down stroke, 125 
the lower end face scrapes the oil from the 
cylinder wall, permitting only a small quan 
tity to pass into the groove. This is because 
the end face is at right angles to the cylin. 
der surface from which it is scraping oil. 130 
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On the up stroke, the lower wall of the cir 
cumscribing groove, drags over the cylinder 
wall at an acute angle to it. This acute angu 
lar relation of the lower groove wall to the 

5 cylinder wall, of course, permits the oil to 
pass out of the groove and beyond the said 
lower end face, more readily than it could 
pass by the said end face and into the groove. 
Furthermore, it will be noted that the suc 

10 cessive lines of contact between the lower 
groove and the upper end face of the ring, . 
serve to retard the flow of oil from the lower 
groove past the upper end face of the ring, 
to a greater degree than is the flow of oil 

15 retarded from the lower groove past the 
lower end face. In other words, more of the 
oil that is intercepted by the ring is turned 
back toward the crank case, than is permitted 
to find its way, ultimately above the ring, 

20 all in performance of a fundamental objec 
tive of the present invention, which is to 
prevent carbonization. 
What I claim is: . 
1. A resilient packing ring for effecting 

25 a quick wearing fit to a cylinder Wall hav 
ing circumscribing grooves in its cylinder 
contacting periphery, with mutually adjacent 
walls of adjacent grooves converging toward 
and meeting at said periphery, with result 

30 ant ribs whose vertexes constitute substan 
tially the entire intial cylinder contacting 
portion of the ring. w 

2. A resilient packing ring for effecting a 
quick wearing fit to a cylinder wall, having . 

35 a continuous succession of circumscribing 
grooves in its cylinder-contacting perphery, 
with mutually adjacent walls of adjacent 
grooves converging toward and meeting at 
said periphery, with resultant ribs whose 

40 vertexes constitute substantially the entire 
initial cylinder contacting portion of the 
ring. 

3. A resilient packing ring for effecting 
a quick wearing fit to a cylinder wall hav 

45 ing its cylinder-contacting face circumfer 
entially grooved with a plurality of resultant 
circumscribing ribs, the side walls of each 
of which ribs meet at the said periphery and 
afford a contacting line which lines consti 

50 tute substantially the entire initial cylinder 
contacting portion of the ring. 

4. The method of effecting a fit between 
a cylinder and the longitudinally extensive 
portions of a contacting periphery of a 

55 resilient piston ring therein, which consists 
in circumferentially grooving the outer pe 
riphery of the ring with resultant spaced 
circumscribing ribs having convergent walls 
and resultant peripheral cylinder-contacting 

60 lines, that constitute substantially the entire 
initial contacting portion of the ring, plac 
ing the ring within the cylinder and then re 
ciprocating the ring with its outer periphery 
in contact with the inner periphery of the 

65 cylinder until the lines of contact are worn 

down and resultant longitudinally extensive 
spaced contacting surfaces for the ring ensue. 

5. A resilient packing ring having its 
cylinder-contacting face circumferentially 
grooved, with a plurality of resultant end- 70 
less ribs, the side walls of each of which 
ribs meet at the periphery and afford a 
cylinder contacting line which lines consti 
tute substantially the entire initial cylinder is 
contacting portion of the ring, the outer 75 
walls of the ribs being at right angles to the 
axis of the ring to effect an efficient scraping 
of the wall of the cylinder in both directions 
of the movement of the ring therein. 

6. A resilient piston packing ring having 80. 
faces converging to one or more peripheral 
line contacting edges constituting substan 
tially the entire initial cylinder contacting 
portion of the ring. ~ 

7. A resilient piston packing ring having 85 
faces converging to one or more peripheral 
line contacting edges constituting substan 
tially the entire initial cylinder contacting 
portion of the ring, one of said faces being 
at right angles to the axis of the ring. 90 

8. A resilient piston packing ring having 
faces converging to one or more peripheral 
quick Wearing contact edges constituting 
substantially the entire initial cylinder con 
tacting portion of the ring, one of the said 95 
faces being at right angles to the axis of 
the ring and constituting an end face of the 
ring. 

9. In an explosive engine, a piston, a 
resilient piston ring having its crank end 100 
face disposed at an angle to the ring axis 
and having a circumscribing, peripheral 
groove, the side wall of the groove next said 
crank end face substantially meeting said 
crank end face at its outer edge in outwardly, 105 
convergent relation thereto, said wall of the 
groove being at an angle to the ring axis 
that is less than the angle of said crank face 
to the ring axis. 

10. In an explosive engine, a piston, a 
resilient piston ring having its crank end 
face disposed at right angles to the ring axis 
and having a concentric groove, the wall of 
the groove next said crank end face sub 
stantially meeting said crank end face at 
its outer edge in outwardly convergent rela 
tion thereto. 

11. The combination with an explosives 
engine piston, of a resilient packing ring 
thereon, the ring having a concentric-groove 120 
at its crank end face, the wall of the groove 
at the Clank side of the groove being in out 
wardly convergent relation to the crank end 
face of the ring, which crank end face of 
the ring is at a greater angle to the ring 
axis than is the said wall of the grove. 

12. In an explosive engine, a piston, a 
piston, packing ring having a circumscrib 
ing rib for impelling oil in one direction 
to a degree greater than in the opposite di- 130 
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rection, wherein the side walls of the rib are disposed at angles of different degrees to the 
axis of the ring. 

13. An explosive engine resilient piston 
packing ring for effecting an initially quick 
and gradually retarded wearing contact with 
the cylinder wall, wherein the cylinder con 
tacting face consists substantially of one or 

more circumferential ribs, of which the side 
surfaces converge toward and substantially 10 
meet at the periphery of the ring. 
In testimony whereof, I affix my signature, 

in the presence of a witness. 
GEORGE H. CHANDLEE. 

Witness: - 
A. ELLIsoN. 


