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Foreword— Fuel injection equipment is in worldwide use and the application of such requires precise terminology.

This SAE Standard is intended to achieve a universal vocabulary for fuel injection systems and the components
thereof.

1. Scope— This SAE Standard establishes a vocabulary and definitions relating to the components used in fuel
injection systems for compression ignition (diesel) engines.

Definitions are separated into six sections by topic as follows:

Section 3— Fuel Injection Pumps
Section 4— Fuel Injectors
Section 5— Unit Injectors
Section 6— Governors
Section 7— Timing Devices
Section 8— High Pressure Pipes and Connections

NOTE— When the word "fuel" is used in the terms listed it may be omitted providing there can be no
misunderstanding.

2. References

2.1 Applicable Publications— The following publications form a part of this specification to the extent specified
herein.  The latest issue of SAE publications shall apply.

2.1.1 SAE PUBLICATIONS— Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J347— Diesel Fuel Injector Assembly Type 7 (9.5 mm)
SAE J1949— Diesel Engines— High Pressure Fuel Injection Pipe End Connections with 60 degree Female

Cone
SAE J1958— Diesel Engines— Steel Tubes for High Pressure Fuel Injection Pipes (Tubing)
SAE J1984— Diesel Fuel Injector Assembly— Type 28 (9.5 mm)

2.1.2 ISO PUBLICATIONS— Available from ANSI, 11 West 42nd Street, New York, NY 10036-8002.

ISO 8535-2— Compression-ignition engines— Steel tubes for high-pressure fuel injection pipes
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2.2 Related Publications— The following publications are provided for information purposes only and are not a
required part of this document.

2.2.1 ISO PUBLICATIONS— Available from ANSI, 11 West 42nd Street, New York, NY 10036-8002.

ISO 2710— Reciprocating internal combustion engines— Vocabulary
ISO 7876— Fuel injection equipment— Vocabulary
ISO 7967— Reciprocating internal combustion engines— Vocabulary of components and systems

3. Fuel Injection Pumps

3.1 Basic Definition

3.1.1 FUEL INJECTION PUMP— A device which delivers metered volumes of fuel under pressure through a separate
nozzle or nozzles.

3.2 Principle of Operation

3.2.1 JERK FUEL INJECTION PUMP— An injection pump in which the force required to move the plunger is received
directly from the prime motivator.

3.2.2 ACCUMULATOR FUEL INJECTION PUMP— An injection pump in which the force required to move the plunger is
drawn from an energy accumulator.

3.2.3 SERVO FUEL INJECTION PUMP— An injection pump in which the force required to move the plunger comes
from an energy source external to the pump, with or without an intermediate intensifying device.

3.3 Form of Energy Input

3.3.1 MECHANICAL FUEL INJECTION PUMP— An injection pump which is actuated solely by mechanical means.

3.3.2 ELECTRICAL FUEL INJECTION PUMP— An injection pump which is actuated solely by electrical means.

3.3.3 HYDRAULIC FUEL INJECTION PUMP— An injection pump which is actuated solely by hydraulic means.

NOTE— An injection pump may be actuated by a combination of the above three energy inputs (e.g.,
hydromechanical, hydroelectrical, etc.)

3.4 Mode of Energy Application

3.4.1 RECIPROCATING FUEL INJECTION PUMP— A mechanical injection pump without an integral camshaft for
reciprocating the plunger(s) of the pumping element(s).

3.4.2 ROLLER FUEL INJECTION PUMP (ROLLER PUMP)— A reciprocating injection pump with a roller tappet.

3.4.3 DRIVESHAFT FUEL INJECTION PUMP— A mechanical injection pump with an integral driveshaft or camshaft for
actuating the plunger(s) of the pumping element(s).

Such a pump may consist also of a separate cambox having mounted on it a number of individual fuel
injection pumps.

3.4.4 CAMSHAFT FUEL INJECTION PUMP— A driveshaft fuel injection pump with an integral camshaft for actuating the
plunger(s) of the pumping element(s) and having any of the types of attachment defined herein.
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3.5 Cylinder Arrangement

3.5.1 SINGLE CYLINDER FUEL INJECTION PUMP— An injection pump with only one pumping element and one outlet.

NOTE— A single cylinder pump serving only one engine cylinder may be termed "individual fuel injection
pump."

3.5.2 IN-LINE FUEL INJECTION PUMP— An injection pump having the axes of its pumping elements arranged parallel
to each other and in one plane.

3.5.3 CYLINDRICAL FUEL INJECTION PUMP— An injection pump in which the axes of its pumping elements are
arranged cylindrically and concentrically with the driveshaft axis.

3.5.4 ROTARY FUEL INJECTION PUMP— A driveshaft injection pump in which the axis (axes) of the pumping
element(s) rotate about a common axis to perform the working cycles.

3.6 Type of Distribution

3.6.1 MULTICYLINDER FUEL INJECTION PUMP— An injection pump having multiple pumping elements and an equal
number of outlets.

NOTE— A multicylinder pump serving more than one engine cylinder may be termed "block type fuel
injection pump."

3.6.2 DISTRIBUTOR FUEL INJECTION PUMP— An injection pump in which the fuel deliveries are directed to the
appropriate nozzle(s) by at least one distributing device.

3.7 Type of Attachment

3.7.1 BASE MOUNTED FUEL INJECTION PUMP— A driveshaft injection pump having a flat mounting plane which is
parallel to the driveshaft axis and at right angles to the axis(es) of the pumping elements.

3.7.2 BASE FLANGE MOUNTED FUEL INJECTION PUMP— A reciprocating injection pump with a mounting flange at
right angles to the axis(es) of the pumping element(s) and with the fuel inlet, fuel control mechanism and fuel
outlet above the flange.

3.7.3 HIGH FLANGE MOUNTED FUEL INJECTION PUMP— A reciprocating injection pump with a mounting flange at right
angles to the axis(es) of the pumping element(s) and with the fuel inlet, fuel control mechanism below the
flange.

3.7.4 SIDE MOUNTED FUEL INJECTION PUMP— An injection pump with a mounting face parallel to the pumping
element(s) and parallel to the axis of the camshaft (whether included in the pump or not).

3.7.5 END FLANGE MOUNTED FUEL INJECTION PUMP— A driveshaft injection pump having a mounting flange
arranged perpendicular to the driveshaft.

3.7.6 CRADLE MOUNTED FUEL INJECTION PUMP— A driveshaft injection pump having a cylindrical mounting surface
coaxial with the driveshaft.

3.8 Fuel Metering Process

3.8.1 METERING— The process of establishing any required fuel delivery within the operating range of the fuel
injection system using various means of control.
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3.8.2 PORT AND HELIX METERING— A system of metering by means of one or more oblique grooves in the plunger
and one or more ports in the barrel, or inversely.

3.8.3 SLEEVE METERING— A system of metering incorporating a movable sleeve by which port opening and/or
closing is controlled.

3.8.4 INLET METERING— A system of metering by controlling the amount of fuel entering the pumping chamber
during the filling or charging portion of the pump cycle.

3.8.5 VARIABLE STROKE METERING— A system of metering by controlling the plunger stroke.

3.8.6 VALVE METERING— A system of metering by cyclic operation of valve(s) to control the effective pumping
stroke.

3.8.7 SHUTTLE (DISPLACEMENT) METERING— A system of metering by variable displacement of an auxiliary free
piston.

3.8.8 CAM LIFT— The geometric difference between the base of the cam profile and the cam peak.

3.8.9 PLUNGER STROKE— The nominal distance through which a plunger moves between two successive reversals
of its direction of motion.

3.8.10 PLUNGER LIFT TO CUT-OFF PORT CLOSING— That part of the plunger stroke from initial movement of the
plunger to the position at which the cut-off port closes, determining the beginning of geometric delivery.

3.8.11 ANGLE TO CUT-OFF PORT CLOSING— The angular movement of the driveshaft equivalent to plunger lift to cut-
off port closing.

3.8.12 PLUNGER LIFT TO SPILL PORT OPENING— That part of the plunger stroke from initial movement of the plunger
to the position at which the spill port opens, determining the end of geometric delivery.

3.8.13 ANGLE OF SPILL PORT OPENING— The angular movement of the driveshaft equivalent to plunger lift to spill
port opening.

3.8.14 CUT-OFF PORT— That port which is closed by the movement of the plunger at the beginning of geometric
delivery.

3.8.15 SPILL PORT— The port which is opened by the movement of the plunger at the end of the geometric delivery.

3.8.16 INLET PORT— A port which admits fuel to the pumping chamber.

NOTE— The inlet port may or may not serve also as the cut-off and/or spill port(s).

3.8.17 GEOMETRIC FUEL DELIVERY STROKE— That part of the plunger stroke between the beginning and end of
geometric fuel delivery.

3.8.18 RETRACTION VOLUME (UNLOADING VOLUME)— The volume by which the volume of the high pressure system is
increased after the end of delivery.

3.8.19 GEOMETRIC RETRACTION VOLUME— The geometric volume by which the volume of the high pressure system
is increased after the end of geometric fuel delivery.

3.8.20 RETRACTION STROKE— The calculated or real part of the plunger stroke corresponding to the retraction
volume or the geometric retraction volume.
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3.8.21 EFFECTIVE STROKE— The difference between the delivery stroke and the retraction stroke, geometric or
otherwise, respectively.

3.8.22 REMAINDER STROKE— The part of the plunger stroke, if any, between the end of geometric fuel delivery stroke
and the end of the plunger stroke.

3.8.23 HEAD CLEARANCE— The distance between the top surface of a fuel injection pump plunger (or plunger
assembly) at the end of the plunger stroke and the nearest component that would limit its further movement.

3.8.24 FUEL DELIVERY— The metered volume of fuel delivered by a fuel injection system during one working cycle.

3.8.25 GEOMETRIC FUEL DELIVERY— The nominal volume of fuel displaced as defined by the geometric fuel delivery
stroke.

3.9 Components and Assemblies

3.9.1 INJECTION PUMP ASSEMBLY— An assembly consisting of the injection pump proper, governor, supply or feed
pump, and any other additional devices which together form a unit.

3.9.2 PUMPING ELEMENT— The combination in an injection pump of a pumping plunger and its barrel.

3.9.3 PUMPING ASSEMBLY— That combination of parts in an injection pump extending between the plunger foot and
the high pressure pipe (or nozzle in a pump injector).

3.9.4 METERING SPILL VALVE— A controllable valve the operation of which controls the commencement and/or
termination of the geometric delivery by permitting spill from the pumping chamber.

3.9.5 SPILL VALVE— A valve which by cyclic operation permits spill from the pumping chamber and therefore
controls the commencement and/or termination of the geometric delivery.

3.9.6 INLET VALVE— An automatic valve which permits fuel to enter the pumping chamber.

3.9.7 METERING INLET VALVE— A device which performs inlet metering.

3.9.8 DELIVERY VALVE— A valve located at the outlet of the pumping chamber.  Various types of delivery valves, by
suitable design, can perform one or more of the various functions listed as follows:

a. non-return
b. constant volume unloading
c. variable volume unloading
d. pressure time volume unloading (including reverse flow damping)
e. constant pressure unloading
f. variable pressure unloading

3.9.9 DELIVERY VALVE HOLDER— A device which retains the delivery valve and associated components and
sometimes forms a pump outlet.

3.9.10 INJECTION PUMP HOUSING— The housing which contains or holds the functional components of the injection
pump proper including the driveshaft or camshaft when incorporated in the pump.

3.9.11 FUEL GALLERY— The passageway(s) of an injection pump through which fuel is transferred to and/or from the
pumping elements.

3.9.12 CONTROL ROD (RACK)— The rod by means of which the fuel delivery is controlled.
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