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6. Claims... (C. i23-65) 

This invention relates to pistons for compression-igni 
tion and other type internal combustion engines, and more 
particularly concerns a piston which is designed, or adapt 
ed for use, in the cylinder of a two stroke-cycle internal 
combustion engine, which cylinder has two opposed fuel 
gas intake, or by-pass passages. 

In general, pistons for internal combustion engines 
have heretofore been variously constructed for the pur 
pose of improving their operating effectiveness and ef 
ficiency. For example, in such pistons the crown sur 
face thereof has been provided with a vertically extend 
ing fuel gas directing baffle (U.S. Patent 2,136,416), or 
with recesses for the valve heads (U.S. Patent 2,420,474), 
or with spiral troughs, or scoops (U.S. Patent 2,709,992), 
or with an arcuate-shaped groove that curves around the 
center of the piston crown surface (U.S. Patent 
1,841,796), etc. However, these and other similar pis 
ton crown developments have not satisfactorily, or suc 
cessfully, solved the problem of effecting maximum pis 
ton crown construction simplicity coupled with maximum 
piston power output, particularly in pistons adapted for 
use in internal combustion engines of the miniature, type 
that are utilized for operating airplane models and the 
like, or in which the piston reciprocates in a cylinder hav 
ing two opposed fuel gas intake, or by-pass passages, 
and two opposed exhaust gas passages. 
One object of my invention is to provide a novel piston 

which solves the indicated problem. 
Another object is to provide such a piston which has 

certain structural and functional features of advantage 
over the similar prior art pistons. 
A further object is to provide such a piston hav 

ing a flat or other shaped circular crown surface pro 
vided with a straight diametrically extending groove of 
substantially rectangularly-shaped configuration, which 
groove functions to determinedly direct and scoop up 
the fuel gas entering the cylinder in such manner as to 
attain a more effective and efficient distribution, mix 
ture, or turbulation of said gas in the cylinder prior to 
its explosion, than heretofore possible, and a resultant in 
crease in the power delivered by the piston. 
An additional object is to provide such a piston in 

which the said fuel gas directing groove in the piston 
crown surface is arranged in straight crosswise aligned 
relation with said cylinder fuel gas intake passages of a 
two stroke-cycle internal combustion engine, and which 
groove may be provided in the form of one of a variety 
of different configurations that are all substantially equal 
ly equally effective in carrying out the function, and 
purpose previously indicated. 

Pistons for internal combustion engines of the type 
indicated are normally pivotally connected with one end 
of a link, or connecting rod, by a crosswise extending 
pin that is anchored in the wall of the piston head, the 
other end of which rod is joined with the crankshaft of 
the engine. Such prior art pivotal connecting arrange 
ments between the piston head and the connecting rod, 
particularly in the miniature type internal combustion 

engines referred to, require a certain amount of skill, 
care and time, to effect the proper assemblage thereof 
during the engine manufacturing process. 
Another object of my invention is to provide a piston 

head structure having a novel and simple separable con 
necting arrangement for pivotally joining the said con 
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necting rod with the piston head in such manner as to 
facilitate the assembly procedure thereof during the en 
gine manufacturing process and thereby substantially 
eliminate the said skill, care and time heretofore required. 
Another feature of my invention resides in a novel, 

simple and rugged piston structure that embodies both 
means adapted to attain maximum operating efficiency 
thereof, as well as means adapted to facilitate, in time 
saving manner, its connection with the crankshaft of 
the internal combustion engine with which it is asso 
ciated. 
With these and other objects in view, which will be 

come more apparent from the following detailed descrip 
tion of several practical and illustrative embodiments of 
my improvements shown in the accompanying drawings, 
my invention comprises the novel piston structure, ele 
ments, features of construction and arrangement of parts 
in cooperative relationship, as more particularly indicat 

5. ed and defined by the hereto appended claims. 
In the drawings: - 
Figure 1 is a top plan view of a novel piston for in 

ternal combustion engines, which piston embodies my 
invention. 

Fig. 2 is a side elevational view of the piston shown 
in Fig. 1. 

Fig. 3 is a side elevational view of the piston shown in 
Fig. 1, but with the crown portion thereof partly broken 
away along a line as indicated by the arrows 3-3 on 
Fig. 1. 

Figs. 4 and 5 are views similar to Fig. 3, but of modi 
fied piston crown portions in accordance with my inven 
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tion. 
Fig. 6 is a top plan view of my improved piston in 

association with a cylinder of a two stroke-cycle internal 
combustion engine of the type having two opposed fuel 
gas intake, or by-pass passages, and two opposed ex 
haust gas passages. 

Fig. 7 is a central, elevational, cross-sectional view, 
taken substantially as indicated by the arrows 7-7 on 
Fig. 6, but with a top portion of the engine, cylinder 
block, or head, added. 

Fig. 8 is a sectional view, similar to Fig. 7, but taken 
as indicated by the arrows 8-8 on Fig. 6. 

Fig. 9 is across-sectional view of the piston cylinder 
only, taken as indicated by the arrows 9-9 on Fig. 7, 
and 

Fig. 10 is a plan view of a spring element which forms 
part of my invention. 

Referring to the drawings, in which similar reference 
characters designate corresponding parts, one form of 
my piston invention is shown by itself in Figs. 1 and 2. 
Figs. 6, 7 and 8, show my improved piston in working as 
sociation with certain well known parts of a two stroke 
cycle internal combustion engine of the miniature type 
used for operating airplane models and the like. While I 
have shown my improved piston in association with such 
a two stroke-cycle engine, it is to be understood that my 
piston invention is not to be construed as limited in its 
application and use to such engines and that it can be 
utilized with other types of internal combustion engines 
where the inventive features of the piston structure can 
provide substantially the same, or similar, structural and 
functional advantages and beneficial results. 
The piston shown in said figures generally comprises, a 

cylindrical preferably light weight metallic piston head, 
1, having a flat circular piston crown surface 2, a plu 



3 
rality of piston ring side grooves 3, a straight diametrical 
ly arranged substantially rectangularly-shaped fuel gas di 
recting groove 4, and a separable connecting device for 
a usual connecting rod R, which device is mounted within 
the cylinder head 1 and includes a cylindrical element 5, 
an expandable ring-shaped spring element 6 and two 
small metallic pins 7 and 8 that are secured in the upper 
end of the element 5 and are adapted to be slidingly pro 
jected into slightly larger socket-like anchoring or re 
ceiving apertures 9 and 19 formed in the cylinder head 2. 
The upper end of the usual type piston coinecting 

rod R is pivotally mounted within the cylindrical element 
5 by a crosswise extending pin 11, the ends of which are 
seated in side wall apertures 2 and 13 of the element 5, 
and the lower end of said connecting rod R is pivotally 
secured in usual manner to the engine crank shaft, not 
shown. 
As indicated in Figs. 7 and 8, usual type piston rings 

14 may be mounted in the piston ring grooves 3, when 
ever the cylinder arrangement in which the piston oper 
ates, is suitable for piston ring cooperation, in well known 
manner. However, the piston of my invention may also 
be provided with a piston head that is devoid of such a 
piston ring arrangement and instead the upper end side 
edge surface portion of the piston head may be reduced 
somewhat in diameter, or an annular groove formed in 
the outer piston wall surface at this location to prevent 
binding of the piston due to heat expansion of the metal 
during operation of the piston. 

In Figs 6, 7, 8 and 9 are indicated certain well known 
combustion engine parts with which the piston of my in 
vention is adapted to be cooperatively associated. The 
said indicated parts generally comprise a metallic piston 
cylinder 15 having two similar opposed fuel gas intake, or 
by-pass passages 16 and 17, and two similar opposed ex 
haust gas outlet passages, or ports 18 and 19. The usual 
type engine head is partly indicated at 20 and a threaded 
aperture is shown at 23 in which a standard or con 
ventional glow type, or other spark plug (not shown) is 
mounted for the purpose of properly igniting the fuel gas 
that is compressed by the piston in the cylinder portion 
above the fuel intake passage and exhaust gas outlet port 
arrangement, in timed relation with the two stroke-cycle 
principle of operation of a combustion engine having the 
parts indicated. 

In accordance with the well known principle of opera 
tion of a two stroke-cycle internal combustion engine of 
the type with which my piston invention has been shown 
associated to illustrate a practical and exemplary use 
thereof, the two stroke-cycle is substantially as follows: 
The fuel gas from the gas supply flows from the upper 

end of the two opposed fuel intake, or by-pass passages 
16 and 17, directly into the upper portion of the cylinder 
15 and during the upward movement, or stroke, of the 
piston head , the fuel gas is directed and scooped up by 
the groove 4 and is then compressed in the upper cylinder 
portion above the fuel intake passages and exhaust gas 
ports. A spark from the spark plug then ignites the com 
pressed fuel gas and the explosion of the gas causes 
the piston to move downwardly so as to carry cut its 
downward stroke. As the piston crown surface passes 
downwardly along the exhaust ports 18 and 19 the burnt 
gas escapes therethrough, and this escape action of the 
burnt gas is assisted by the simultaneous entry of fresh 
fuel gas through the by-pass passages 16 and 17. After 
a short period of operation of the engine, sufficient heat 
is developed in the upper part of the cylinder wall and the 
therewith associated parts, to effect the spontaneous ex 
plosion of the compressed fuel gas in properly timed rela 
tion with the engine cycle, without the aid of a spark 
from the spark plug and the sparking operation of the 
latter may consequently be discontinued. The spark plug 
used may be of the type that glows when sufficiently 
heated so that the glowing action of the plug will function 

2,926,644 

0. 

5 

20 

30. 

40 

4. 5 

6. 

4. 
sparking action after said short heating-up period of 
operation of the engine. 

have found in practice that the power developed by 
the downstroke of the piston can be increased in the order 
of about ten percent by providing the piston crown Sur 
face 2 with a groove 4 as shown. The width of the rec 
tangularly-shaped groove 4, as more particularly shown 
in Figs. 1 and 3, is substantially one-half of the diameter 
of the piston, and the ends of the groove 4 terminate at 
points that are spaced a distance of about 5 percent of 
the piston h23d diameter from the edge of the piston 
crown surface. The bottom surface of the groove 4 is 
of arcuate shape, the radius of which is in the order of 
.7 to 5 times the diameter of the piston. The side walls 
of the groove 4 are in perpendicular relation with the 
flat circular piston crown surface. - 
By providing the arcuate groove 4 in the piston crown 

surface as shown, the fuel gas flowing from the upper 
ends of the fuel gas passages 16 and 17 will be deter 
minedly directed, or caused to flow by the groove towards 
the central area of the upper portion of the cylinder 5, 
instead of being permitted to flow in a haphazard manner, 
as heretofore, with the prior art piston crown surface 
arrangements. The cavity formed in the piston crown 
surface by the groove 4 will also effect scooping accumu 
lation of more fuel gas for compression. Furthermore, 
the groove 4, in performing its fuel gas directing function, 
increases the mixing of turbulating action of the fuel gas, 
and effects a shore, iiiform distribution thereof, before it 
is compressed and ignited, thereby effecting better fuel 
conditioning and a resultant more efficient operation of 
the engine with which my improved piston is associated. 

Substantially the same beneficial and advantageous re 
sults can be accomplished by providing a piston structure 
having a groove in the piston crown surface thereof, as 
illustrated by the modified forms of my invention shown 
in Figs. 4 and 5, the width of each of which grooves is 
substantially the same as the width of the groove 4 al 
ready described. Since the piston structures of Figs, 4 
and 5 are otherwise the same as the piston structure pre 
viously described, those parts of the piston structure of 
Figs. 4 and 5 which are similar to the already described 
piston parts have applied thereto the same reference char 
acters with the exponent “a” and "b' respectively added 
thereto for purposes of differentiation. 
The modified groove 22 of Figure 4 has two straight 

bottom segment surfaces 223 and 22 that diverge up 
wardly relatively to each other from the piston axis, or 
enter, to termination points directly adjacent to and 

spaced from the edge of the piston crown surfaces as pre 
viously indicated. The angle of inclination of each of 
the bottom surface segments 22 and 22 of the groove 
22, is in the order of 5 to 25 degrees with the horizontal 
piston crown surface. 

Fig. 5 shows a modified groove 23 having a botton 
surface 238 and similar opposed end surfaces 23 and 
23 that are inclined relative to the flat piston crowii 
Surface 2 at an angle of about 45 degrees. The bottora 
Surface 23 of the groove 23 is in parallelism with the 
piston crown surface 2b. The outer or termination ends 
cof the inclined surfaces 23b and 230 are spaced from the 
edge of the piston crown surface 2a a distance which 
in length is equal to about 5 percent of the length of the 

to effect or assist the ignition of the fuel gas without 75, 

piston head diameter. - 
The improved means, or device, for connecting the 

piston rod R to the piston head 1, will be more readily. 
understood by referring to Figs. 7, 8 and 10 and the 
following further description thereof: 
The piston head it is open at its bottom end and is pro 

vided with an internal cylindrical wall surface 24 of the 
same diameter throughout, in which is formed an annu 
lar Spring ring receiving groove 25 at the location shown. 
The cylindrical metallic element 5 is of slightly lesser 

outside diameter than the internal piston head surface 
24, so that the element 5 can be slidingly inserted into 
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the bottom end of the piston head 2 and moved to its 
properly seated location shown in Figs. 7 and 8. 

After the upper end of the piston rod R has been con 
nected with the element 5, by the pin 11 inserted through, 
and having its ends seated in, the wall apertures 12 and 
13, the element 5 is inserted in the bottom end of the 
piston head 1 and moved upwardly until the pins 7 and 8 
are seated in the socket-like apertures 9 and 10 and the 
top surface of the element 5 is in contacting relation with 
the internal flat circular surface at the upper end of the 
cylindrical surface 24. The spring ring 6, which may be 
formed of spring brass, or the like, is then expandingly 
seated in the groove 25 as shown, thereby locking the 
element 5 against removal from the piston head 1. 
The pins 7 and 8, that are secured in the upper end 

of the element 5, function to prevent lateral movement 
of the element 5 relative to the piston head 1. 

Since the weight of the element 5 is added to the 
weight of the piston head 1 in its reciprocating movement 
in the cylinder 15, it is desirable that the weight of the 
element 5 be kept at a minimum and for this purpose 
the metallic mass thereof can be reduced in any practical 
manner, for example, by the elimination of metal at the 
top end thereof as effected by the provision of a circular 
aperture 26. 
Of course, the novel piston developments specifically 

shown and described, can be changed and modified in 
various ways without departing from the invention here 
in disclosed and more particularly defined by the hereto 
appended claims. 

I claim: 
1. A piston for use in the cylinder of a two stroke 

cycle internal combustion engine which cylinder has two 
opposed fuel gas by-pass passages and two opposed ex 
haust gas passages; comprising a piston crown surface 
provided with a diametrically arranged elongated con 
cave arcuate groove of Substantially the same width as 
said passages arranged in crosswise aligned relation with 
said cylinder fuel gas by-pass passages between points 
directly adjacent to the edge of said piston crown surface. 

2. A piston for use in the cylinder of a two stroke 
cycle internal combustion engine which cylinder has two 
opposed fuel gas by-pass passages and two opposed ex 
haust gas passages; comprising a flat circular piston crown 
surface provided with a diametrically arranged rectangu 
larly-shaped elongated groove of substantially the same 
width as said passages arranged in crosswise aligned rela 
tion with said cylinder fuel gas by-pass passages, the bot 
tom surface of which groove is in parallelism with said 
flat piston crown surface and the outer ends of which 
groove diverge angularly upwardly to a termination point 
directly adjacent to the edge of said piston crown surface. 

3. A piston for use in the cylinder of a two stroke 
cycle internal combustion engine which cylinder has two 
opposed fuel gas by-pass passages and two opposed ex 
haust gas passages; comprising a piston crown surface 
provided with a diametrically arranged elongated groove 
of substantially the same width as said passages arranged 
in crosswise aligned relation with said cylinder fuel gas 

other from diametrically opposed points directly adjacent 
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by-pass passages, the bottom of which groove is defined 60 
by two straight flat surfaces that converge toward each 

to the edge of the piston crown surface to the center 
point of the piston. 

4. A piston for use in the cylinder of a two stroke 
cycle internal combustion engine which cylinder has two 
opposed fuel gas by-pass passages and two opposed ex 
haust gas passages; comprising a piston crown surface 
provided with a diametrically extending elongated groove 
that is arranged in crosswise aligned relation with said 
cylinder fuel gas by-pass passages between points short 
of the piston crown edges, the said groove having a bot 
tom surface of arcuate concave configuration and sub 
stantially flat side walls that reach their maximum height 
in the central portion of said piston crown surface. 

5. A piston for use in the cylinder of a two stroke 
cycle internal combustion engine which cylinder has two 
opposed fuel gas by-pass passages and two opposed ex 
haust gas passages; comprising a circular piston crown 
surface provided with a diametrically extending rectangu 
larly-shaped elongated groove that is arranged in cross 
wise aligned relation with said cylinder fuel gas by-pass 
passages between points short of the piston crown edges, 
the said groove having a bottom surface arranged in 
parallelism with said flat piston crown surface and outer 
end areas diverging angularly upwardly to said points 
short of the edges of said piston crown surface and having 
substantially flat side walls. 

6. A piston for use in the cylinder of a two stroke 
cycle internal combustion engine which cylinder has two 
opposed fuel gas by-pass passages and two opposed ex 
haust gas passages; comprising a circular piston crown 
surface provided with a substantially V-shaped groove 
that is arranged in crosswise aligned relation with said 
cylinder fuel gas by-pass passages between points short 
of the piston crown edges, the said groove having sub 
stantially flat side walls that reach their maximum height 
in the central portion of said piston crown surface. 
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