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17... SECOND STAGE REGULATION SCREW SECTION
23... SECOND STAGE UPPER SPRING RECEPTION
16... FIRST STAGE REGULATOR

14... SECOND STAGE SPRING

12a... FLAT CONTACT SECTION

F... FUEL

8... FUEL PATH

12... PUSH ROD

3...NOZZLE TIP

4... INJECTION HOLE

7... OIL STORAGE

6... NEEDLE VALVE

5...NOZZLE NUT

10... FIRST STAGE LOWER SPRING RECEPTION
9... FIRST STAGE SPRING

22... FIRST STAGE UPPER SPRING RECEPTION
1... VALVE BODY

13... SECOND STAGE LOWER SPRING RECEPTION
15... FIRST STAGE REGULATION SCREW SECTION
2...BODY COVER

18... SECOND STAGE REGULATOR
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(54) Title: INTERNAL COMBUSTION ENGINE HAVING FUEL INJECTION VALVE WITH MECHANISM FOR REGULAT-
ING NEEDLE VALVE SPRING FORCE, AND METHOD OF REGULATING FUEL INJECTION VALVE
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(57) Abstract: An internal combustion engine having a fuel injection valve,
where, in the fuel injection valve, needle valves are pushed up and opened
against force of needle valve springs by pressure of a fuel sent under pressure
from a fuel injection pump, thereby injecting the fuel from an injection hole
formed in a nozzle tip head section. The fuel injection valve has two of the
needle valve springs, and a screw-type regulator for regulating a spring force
is attached to each of the needle valve springs, and spring force of the two
needle valve springs are independently regulatable by the corresponding two
regulators. In assembly and regulation of the fuel injection valve, a valve
opening pressure can be easily and highly accurately regulated in two stages
without removing the fuel injection valve from a cylinder head and with the
valve assembled in the cylinder head.
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