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Specification 

 

1. Title of the Invention 

 

Combustion Chamber for Direct-Injection Diesel Engine 

 

2. Utility Model Claims 

 

A combustion chamber for a direct-injection diesel engine configured so that fuel is 

injected from a fuel injection nozzle toward a side wall of a combustion chamber at the 

top of a piston, the combustion chamber for a direct-injection diesel engine characterized 

in that a lip is formed at the peripheral edge of the combustion chamber inlet, and fuel 

from the fuel injection nozzle is set so as to impact the side wall of the combustion 

chamber at approximately a right angle. 

 

3. Detailed Description of the Invention 

 

The present invention relates to a combustion chamber for a direct injection-type diesel 

engine (referred to below simply as a direct-injection diesel engine). 

 

A typical combustion chamber for a conventional direct-injection diesel engine is a 

spherical combustion chamber B with a lip (generally known as a squish lip) L, as shown 

in FIG. 1, at the top of a piston P. Note that N is a fuel injection nozzle. 
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The small diameter of the combustion chamber B increases the swirl and the squish in 

the upper portion of the combustion chamber, and slows the outflow of flames from the 

combustion chamber B to the gap during the latter stage of combustion, thus ensuring 

sufficient combustion in the combustion chamber. 

 

However, injected fuel f from the fuel injection nozzle N reaches the bottom of the 

combustion chamber along the spherical inner wall surface N, resulting in significantly 

worse white smoke, odor, HC, etc. 

 

It is an object of the present invention to overcome this problem with combustion 

chambers having a lip in direct-injection diesel engines by providing a combustion 

chamber for a direct-injection diesel engine configured so that fuel is injected from a fuel 

injection nozzle toward a side wall of a combustion chamber at the top of a piston, 

characterized in that a lip is formed at the peripheral edge of the combustion chamber 

inlet, and fuel from the fuel injection nozzle is set so as to impact the side wall of the 

combustion chamber at approximately a right angle. 

  

An example of the present invention will now be described with reference to FIG. 2. 

 

 

(2) 
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FIG. 2 is a longitudinal cross-sectional view of the combustion chamber for a direct-

injection diesel engine in the present invention, in which 1 is a piston in the direct-

injection diesel engine, a combustion chamber 3 with a lip 2 is formed around the 

peripheral edge of the inlet in a portion of the top 11, and the side wall 31 is sloped 

outwardly so that the injected fuel F from the fuel injection nozzle 4 impacts the side 

wall at approximately a right angle R.  

 

Because the combustion chamber 3 in the present invention is configured as described 

above, the injected fuel F makes an impact that causes it to rebound at the side wall 31 

of the combustion chamber 3. Because this significantly reduces the proportion of fuel 

in the combustion chamber reaching the bottom 32 along the side wall 31, together with 

the effect of the lip 2, white smoke, odors, HC, etc., are significantly reduced. 

 

4. Brief Description of the Drawings 

 

FIG. 1 is a longitudinal cross-sectional view of a combustion chamber of the prior art, 

and FIG. 2 is a longitudinal cross-sectional view of the combustion chamber of the 

present invention. 

 

1 ... Piston, 2 ... lip, 3 ... combustion chamber, 4 ... fuel injection nozzle, 11 ... top, 31 ... 

side wall, 32 ... bottom, f ... injected fuel. 
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FIG. 1 

 

 

 
 

 

FIG. 2 
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TRANSLATOR'S DECLARATION: 

I, Frank McGee, hereby declare: 

1. I am well versed in both the Japanese and English languages and have over 30 years of 
experience translating Japanese technical documents into English. 

2. The attached translation of document JP_S58102720_U to English is accurate and complete to 
the best of my knowledge. 

I declare that all statements made herein of my knowledge are true, that all statements made on 
information and belief are believed to be true, and that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code. 

 

Executed this 16th day of May, 2025, at Wolfeboro, New Hampshire. 

 

 

___________________________ 

Frank McGee 
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