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(R) FUEL INJECTION EGIUIPMENT NOMENCLATURE 

Forewor~Fuel injection equipment is in worldwide use and the application of such requires precise ter- 
minology. 

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

1. Scope and Fie/d of Applicatior~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 

NorE—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 Documents—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 Pus~~cAT~oNS—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 PueucnrioNS—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 

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 PusucAT~or,s—Available from ANSI, 11 West 42nd Street, New York, NY 10036-8002. 

ISO 2710—Reciprocating internal combustion engines—Vocabulary 

SAE Technical Standards Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent inhingement 
arising therefrom, is the sole responsibility of the user." 

SAE reviews each technical report at least every five years at which time it may be reaHirmed, revised, or cancelled. SAE invites your 
writte~ comments and suggestions. 	 r~, 	 .~ r 
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SAE J830 Revised OCT92 

ISO 7876—Fuel injection equipment—Vocabulary 

ISO 7967—Reciprocating internal combustion engines—Vocabulary of components and systems 

3. Fuel InjecNon Pumps 

3.1 Basic Definition 

3.1.1 FuE~ IN~ECrioN PuMP—A device which delivers metered volumes of fuel under pressure through a sep- 
arate nozzle or nozzles. 

3.2 Principle of Operation 

3.2.~ .JERK FUEL INJECTION PuMP—An injection pump in which the force required to move the plunger is re- 
ceived directly from the prime motivator. 

322 Accunnu~roR Fue~ IN~ecrioN 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 PunnP—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 de- 
vice. 

3.3 Form of Energy Input 

3.3.1 MECHANica~ FuE~ Irv~ECrioN PuMP—An injection pump which is actuated solely by mechanical means. 

3.3.Z ELECTRICAL FUEL INJECTION PuMP—An injection pump which is actuated solely by electrical means. 

3.$.3 HYDRAULIC FUEL INJECTION PuMP—An injection pump which is actuated solely by hydraulic means. 

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

3.4 Mode of Energy AppUcation 	 ~ 

3.4.1 RECIPROCATING FUEL INJECTION PuMP—A mechanical injection pump without an integral camshaft for re- 
ciprocating the plunger(s) of the pumping element(s). 

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

3.4.3 DRivESHaFr FuE~ IN~ECrioN 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 actuat- 
ing the plunger(s) of the pumping element(s) and having any of the types of attachment defined here- 
in. 

3.5 Cylinder Arrangement 

3.5.1 SiNG~E CvuNOER FuE~ IN~ECrioN PuMP—An injection pump with only one pumping element and one out- 
let. 

NoTE—A single cylinder pump serving only one engine cylinder may be termed "individual fuel injec- 
tion pump." 

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

3.5.3 CvuN~RicA~ FuE~ tN~ECrioN PuMP—An injection pump in which the axes of its pumping elements are 
arranged cylindrically and concentrically with the driveshaft axis. 
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SAE J830 Revised OCT92 

3.5.4 RoTnRV FuE~ IN~ECrioN PunnP—A driveshaft injection pump in which the axis (axes) of the pumping ele- 
ment(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.C).Z 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.~ BASE MOUNTED FUEL INJECTION PunnP—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 Fu~NGE MouNreo FuE~ IN~ECrioN PunnP—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 H~cH F~rvcE MourvrE~ FuE~ IN~ECrioN 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 Si~e MouNrEO Fue~ IN~ECrioN PunnP—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 ENO Fu~NCE MourvrEO Fue~ IN~ECrioN PuMP—A driveshaft injection pump having a mounting flange ar- 
ranged perpendicular to the driveshaft. 

.3.7.6 CiRADLE MOUNTED FUEL ~NJECTION PUMP—A C~fIV2Sf18ft Iflf@CtI0f1 pURIP ~78VIC19 8 Cy~I~1C~fICB~ R10Uflt1119 SUf- 
face 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. 

3.B.Z PORT AND HELIX MErEa~NG—A system of inetering 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 S~/St@~Tl Of ffl@t@flfl9 incorporating a movable sleeve by which port opening and/ 
or closing is controlled. 

3.8.4 IN~Er MeTEaiNG—A system of inetering by controlling the amount of fuel entering the pumping cham- 
ber during the filling or charging portion of the pump cycle. 

3.8.5 ~/ARIABLE STROKE METERING—A SySt2R1 Of fTl@t@f1~9 b}/ CO~tfO~~lf19 th2 P~UIl9@f Stf01(@. 

3.8.6 VA~vE MErEa~NG—A system of inetering by cyclic operation of valve(s) to control the effective pumping 
stroke. 

3.8.7 SHUrr~E (D~sPV{cEMEr,T) MerEaiNG—A system of inetering by variable displacement of an auxiliary free 
piston. 

3.8.8 Cnnn L~~—The geometric difference between the base of the cam profile and the cam peak. 

3.8.9 P~ur,GeR STROKe—The nominal distance through which a plunger moves between two successive re- 
versals of its direction of motion. 

—3— 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j8
30

_1
99

21
0

https://saenorm.com/api/?name=267e73b4f271143954578b4d100387ad


SAE J830 Revised OCT92 

3.8.10 P~uN~Ea LiFr ro Cur-oFF PoRT C~osiNG—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 deliv- 
ery. 

3.8.11 ANG~e ro CuT-oFF PoaT C~osiNG—The angular movement of the driveshaft equivalent to plunger lift 
to cut-off port closing. 

3.S.iZ PLUNGER LIFT TO SPILL PoaT OPerviNG—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 ANC~E oF SPi~~ PoRr 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 geo- 
metric delivery. 

3.8.15 SPi~~ PoRr—The port which is opened by the movement of the plunger at the end of the geometric 
delivery. 

$.8.1 F) INLET Poar—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 GEOMErRic FuE~ DEUVERV SrROKE—That part of the plunger stroke between the beginning and end 
of geometric fuel delivery. 

3.5.~8 RETRACTION VOLUME ~UNLOADING VOLUME~ —TFl@ VOIUfII@ by WF11CI1 tIl@ VOIU~YIE' Of tFl@ hl9h pf@SSUf2 SyS- 

tem is increased after the end of delivery. 

3.8.19 GeonnErRic RETRACTior, Vo~unne—The geometric volume by which the volume of the high pressure 
system is increased after the end of geometric fuel delivery. 

3.8.20 RETancr~or, SrROKE—The calculated or real part of the plunger stroke corresponding to the retraction 
volume or the geometric retraction volume. 

3.8.21 EFFECT~vE STROKE—The difference between the delivery stroke and the retraction stroke, geometric 
or otherwise, respectively. 

3.S.ZZ REMAINDER STROKE—Th2 paft Of tIl@ PIUf1gBf StfOIC@, if any, between the end of geometric fuel deliv- 
ery stroke and the end of the plunger stroke. 

3.8.23 HeA~ C~eaRANCE—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 Fue~ DeuveRV—The metered volume of fuel delivered by a fuel injection system during one working 
cycle. 

3.8.25 GEOnnErRic FuE~ DEUVERV—The nominal volume of fuel displaced as defined by the geometric fuel 
delivery stroke. 

3.9 Components and Assemblies 

3.9.1 INJECTION PuMP AsseMS~Y—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 E~EMENr—The combination in an injection pump of a pumping plunger and its barrel. 

3.9.3 PuMPiNC Assenns~v—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 MErERiNC SPi~~ VA~vE—A controllable valve the operation of which controls the commencement and/ 
or termination of the geometric delivery by permitting spill from the pumping chamber. 
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3.9.5 SP~~~ VA~vE—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 IN~er Vn~ve—An automatic valve which permits fuel to enter the pumping chamber. 

3.9.7 MErERiNG IN~eT VAwE—A device which pertorms inlet metering. 

3.9.8 DELIVERY VA~ve—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 Ho~oEa—A device which retains the delivery valve and associated components and 
sometimes forms a pump outlet. 

3.9.10 IN~ecTioN PuMP HousiNC—The housing which contains or holds the functional components of the in- 
jection pump proper including the driveshaft or camshaft when incorporated in the pump. 

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

3.9.12 CoNTao~ Roo (R,acK)—The rod by means of which the fuel delivery is controlled. 

3.9.13 CoNTRO~ AaM (PiNioN)—An intermediate component or assembly which engages the metering device 
(plunger) and the control rod (rack). 

3.9.14 MeTeRiNC S~EEVE—A movable component by which sleeve metering is achieved. 

3.9.15 MnxiMUnn FuE~ STOP (Fuu Lono SroP)—A device which limits the maximum fuel delivery of an injec- 
tion pump for a given application. 

3.9.16 Hv~anu~~c HE,an AssEnns~v—The assembly containing the pumping elements, and metering and dis- 
tributing components and may include the delivery valve(s) for a distributor fuel injection pump. 

3.10 Auxiliary Devices 

3.10.1 ExcESS FuE~ DEVice—A device (automatic or manual) which permits, for engine starting only, a fuel 
delivery in excess of that controlled by the maximum fuel stop. 

3.~~.2 BOOST CONTROL ~BOOST PRESSURE CONTROLLED MAXIMUM FuE~ SroP)—A device which limits the maxi- 
mum fuel delivery in relation to the engine boost (charge air) pressure. 

3.~0.3 ALTITUDE CONTROL ~ALTITUDE CiONTROLLED MAXIMUM FuE~ STOP)—A device which limits the maximum 
fuel delivery in relation to the altitude pressure (barometric pressure) where the engine operates. 

3.10.4 ToROUE CoNrao~—A device which modifies the maximum fuel delivery at speeds below engine rated 
speed. 

3.11 Gene~al Terms 

3.11.1 DIRECTION OF RornrioN—The direction of rotation is designated "clockwise" or "counterclockwise" 
when viewing the driven end of the driveshaft. 

3.1'I.Z FUEL INJECTION PuMP SPEE~—The speed of the injection pump driveshaft when incorporated in the 
pump; alternatively, if the driveshaft is not incorporated in the pump, the frequency of delivery from 
an outlet. 

—5— 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j8
30

_1
99

21
0

https://saenorm.com/api/?name=267e73b4f271143954578b4d100387ad


SAE J830 Revised OCT92 

3.11.3 IN~ECrioru OROER—The order in which the several pump outlets, with a specific direction of driveshaft 
rotation, deliver fuel. Where applicable the outlets shall be numbered in ascending sequence with 
number one nearest the driven end of the camshaft. In other cases the outlets shall be identified. 

3.11.4 RES~oun~ PRESSURE—The mean pressure at the high pressure outlet of an injection pump before the 
start of any event related to the next working cycle. 

3.11.5 PHnsiNC—The geometric (commonly angular) relationship of the delivery periods between two or 
more fuel injection pump or system outlets. 

3.11.C) STATIC PHASING ~SPILL PHASiNG)—A method of phasing in which the beginning or end of delivery is 
established by observation of changes in spill flow. 

3.11.7 DvNnM~c PHAS~r,c—A method of phasing in which a specific event in the injection cycle is established 
while the injection system is in operation. 

4. Fuel lnjectors 

4.1 Main Definitions 

4.1.1 FuE~ IN~ECroR—Assembly comprising a nozzle (2.2) and a nozzle holder (2.3) through which a me- 
tered volume of fuel under high pressure is injected into the combustion chamber. 

Specific designs of injector may include the noule as an integral part of the nozzle holder (which is 
specified in SAE J347/J1984). 

4.1.2 Nozz~E—Valve comprising two principal components, namely the noule body and the needle (valve 
needle), through which the fuel is atomized when open. 

4.1.3 Nou~E Ho~~ER—Assembly to which the noule is attached for location in the c~linder head. It com- 
prises all parts of an injector except the nozzle. 

4.2 Principle of Operation 

4.2.1 AronnizE ►rioN—Conversion of liquid fuel under high pressure into a high velocity spray(s) of very small 
droplets. 

4.3 Method of Operation 

4.3.1 (Cor,vENrioNa,~) FuE~ IN~ECTOR—Injector actuated solely by the pressure of the metered fuel. 

4.3.2 MECHANICAL FUEL INJECTOR—In)@CtO~ BCtUSt@CI by 2XteTf13I fll@CI18f11C2I fll@8f1S. 

4.3.3 E~ECrR~cA~ FuE~ IruECTOa—Injector actuated by appropriate electrical means. 

4.3.4 Hvoanu~~c Fue~ INrECTOa—Injector actuated by hydraulic means separate from the fuel pressure. 

NoTE—An injector may be actuated by a combination of the four methods of operation given in this 
clause (e.g., hydromechanical, etc.). 

4.4 Means of Angular Location 

4.4.1 FixEO F~o,NGE-LocArEO IN~ECTOR—Injector where the angular location in the engine is determined by a 
fixed (integral) flange on the noule holder body. 

4.4.2 Fu~rs-LocArEO IN~ecroR—Injector where the angular location in the engine is determined by the flats 
on the noule holder body and the corresponding shape of the retaining flange or clamp. 

4.4.3 BALLIDOWEL-LOCATED IN~ECTOa—Injector where the angular location in the engine is determined by a 
ball or dowel on the nozzle holder body and a corresponding slot in the mounting hole. 

4.5 Types of Attachment 
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4.5.1 Fu~NGe-MouNTeo FuE~ IN~ECroa—Injector held in the engine by means of a loose or integral flange ar- 
ranged perpendicular to the axis of the injector and secured with a minimum of two studs or bolt(s). 

4.5.2 CLAMP•MOUNTED FUEL INJECTOR-IIIJ@CtOf Il@ICI in the engine by means of a single or double finger 
clamp and secured with stud(s) or bolt(s). 

4.5.3 SCREW-MOUNTED Fue~ IN~ecroR—Injector held and secured in the engine by means of a gland nut. 

4.5.4 ScaEw-IN FuE~ IN.rECTOR—Injector held and secured in the engine by means of an external thread on 
the nozzle holder body or nozzle retaining nut. 

4.6 Nozzle Holder Types and Components 

4.G.~ HIGH SPRING NOZZLE Ho~oER—Design where the spring is remote from the pressure face. 

4.6.2 Low SPRirvG Nou~E Ho~oER—Design where the spring is near the pressure face. 

4.6.3 Two SPRir,G Nozz~e Ho~oEa—Design which provides two stage nozzle actuation. 

4.6.4 Coo~en Nozz~E Ho~oER—Design which contains passages through which a coolant is passed. 

4.6.5 NoN-~EnK-oFF Nou~e Ho~oeR—Design which does not require a back-leakage connection. 

4.G.C) NOZZLE HOLDER Boov—Component having integral fuel passages and to which all other components 
are added in forming the nozzle holder. 

4.6.7 AoaPrEa P~a,re—Component positioned between the nozzle and the noule holder body to provide a 
lift stop for the nozzle needle. 

4.6.8 Nozz~E HOLDER CAP Nur—Component which covers and seals the adjustment feature for nozzle 
opening pressure. 

4.6.9 SPiNO~E—Component of some length positioned between the spring and the needfe. 

4.6.10 SPRiNG SeAT—Short spindle used in low spring injectors. 

4.6.11 PRESSUae•Ao~usr~r,G Sca~nr—Screw by means of which the spring force on the needle is adjusted. 

4.6.12 PaESSUaE-Ao~usriNC SH~nn—Shim by means of which the spring force on the needle is adjusted. 

4.6.13 NEE~~E LiFr A~~usTiNG SHirn—Shim by means of which the needle lift stop is adjusted. 

4.F>.14 SPRING Cna NuT—Component which houses the spring and may function as an adjusting screw. 

4.6.15 FuE~ IN~Er CoNNECrioN—That part of the noule holder to which the high pressure pipe is attached. 

4.6.16 FUEL INLET CiONNECTOR; Ir,~er Sruo--Adaptor attached to the nozzle holder body which functions as 
an inlet connection. 

4.6.17 E~Ge Fi~reR—Type of fuel inlet filter housed in the inlet connector or noule body. 

4.6.18 BacK-~Ea,wa~E CoNNECTioN—Part of the nozzle holder to which a pipe is attached to remove back- 
leakage. 

4.6.19 Nozz~e RErniNiNG Nur (Nozz~E CaP Nur)—Component which secures the nozzle and adaptor plate 
where applicable to the nozzle holder body. 

4.620 GvrNO Nur—Freely rotating threaded component assembled coaxially on the noule holder body, 
used to attach an injector to the engine. 

4.6.21 HEAr SH~e~o (SeA~)—Component used to reduce the heating effect on the nozzle from combustion. 

4.7 Noule Types 
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4.7.1 PINTLE Nozz~e—Nozzle which has a needle with a profiled protrusion (the pintle) which extends 
through a coaxial hole in the body. 

4.7.2 DE~nv (THROrr~E) PiNr~E Nou~e—Pintle nozzle with a needle protrusion profile which throttles the fuel 
flow during the initial lift of the needle. 

4.7.3 Fu~rreo PINTLE Nou~e—Delay pintle nozzle with one or more flats on the needle protrusion profile 
which influences the fuel flow during the initial needle lift. 

4.7.4 PiNTa,ux Nozz~E—Delay pintle nozzle with auxiliary hole or holes which permit fuel to bypass the throt- 
tling stage of the initial needle lift. 

4.7.5- Ho~E-rrPE Nou~E—Noule with one or more injection/spray holes and a needle which does not affect 
hole area. These are commonly termed single- or multi-hole nozzles. 

4.7.6 V.~i.~. ~ ` ~VALVE" NEEDLE COVERED ORIFICE~ NOZZLE—HOI@-~/PE f10ZZI@ WItFI IfIJ@CtI011~Spf8y IlOI@S pOSI- 

tioned in the body seat which are covered by the needle when closed. 

4.7.7 POPPET Nou~E—Noule with an outward opening mushroom-shaped needle. 

4.7.8 Coo~e~ Nozz~E—Nozzle with a body containing passages through which coolant is passed. 

4.8 General Terms 

4.8.1 IN~ecroR SHANK D~anneTER—Diameter of the injector which determines co-axial location in the engine. 

4.8.2 IN.,ECroR SHANK LENGTH—Distance from the primary sealing face of the noule retaining nut (with noz- 
zle fitted) to a reference point on the nozzle holder determined by the particular type of injector at- 
tachment. 

4.8.3 PRessuRe FACe—Faces on the noule body, nozzle holder body and adaptor plate where applicable 
which are held together in an assembled injector to form a fuel-tight seal. 

4.8.4 BACK-LEAKAGE; L~►K-oFF—Fuel which leaks through the clearance between the needle and the nozzle 
body. 

4.8.5 INJECTOR (NOZZLE~ OPENING PRESSURE ~NOP~ —LOW2St hyd~3UIIC PfeSSUf@ ~SpPIIBd 3t a SIOWIy If1Cf@aS- 

ing rate) at which flow through the injector commences. 

4.8.G INJECTOR (Nou~e) WoRK~r,~ PaESSUaE—Stabilized nozzle opening pressure for the correct function of 
the injector in the engine. 

4.8.7 INJECTOR ~NOZZLE~ SETTING PRESSURE—NOZZI2 OPBfllll9 Pf@SSUf@ clt WI11CIl 8n If1J@CtOf IS If11tISIIy S@t t0 

ensure the correct working pressure after stabilization. 

4.8.8 IN~ecroR (Nou~e) C~os~r,c PRessuaE—Highest hydraulic pressure at which the needle starts to close. 

4.8.9 SEALING FACE—Face upon which the injector seats to make a gas-tight seal with the engine. Com- 
monly this face is on the nozzle retaining nut. 

4.S.~O DIFFERENTIAL ANGLE—Dlff@f@f1Ce bG'tW8ef1 the angles of the mating conical sealing surfaces of the 
needle and noule body. 

4.5.11 DIFFERENTIAL R,aT~~Ratio of the needle guide diameter to the needle seat diameter. This is ex- 
pressed in terms of the diameter values in millimeters (e.g., 6 x 3). 

4.8.12 SP~v CoNE ANG~E—Included angle of the cone embracing the axes of the injection/spray holes in 
a multi-hole nozzle. Particular nozzle designs may have more than one spray cone angle. 

4.8.~3 SPRAY DisPeasA~ AN~~E—Included angle of the cone of fuel leaving a pintle or poppet nozzle or a 
single-hole injection/spray hole in a hole-type nozzle. 
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4.5.~4 SPRAY CONE OFFSET ANGLE; SPRAY INCLINATION ANGLE—Af19I8 b8tW8@fl tI18 1XIS Of tI12 Spfdy COfI@ 1n9I@ 

and the axis of the nozzle. 

4.8.15 OveRU~P—Length of the throttling (delay) portion of the pintle penetrating the orifice in a delay pintle 
nozzle, measured closed. 

4.8.16 Nou~e SAC; Sa,c Ho~E—Chamber within a hole-type noule tip from which the fuel enters the injec- 
tion/spray holes. 

4.8.17 Nou~e Sa,c Vo~unnE—Volume within a hole-type nozzle tip between the needle and the entry to the 
injection/spray holes determined with the nozzle closed. 

4.8.18 Nozz~E SEar—Contact line/surface between the needle and body of a closed nozzle which prevents 
fuel flow to injection/spray holes. 

4.8.19 INJECTOR D~,ao Vo~uME—High pressure volume contained inside an injector between the needle 
when seated and the bottom of the cone of the inlet connection. 

5. Unit lnjeciors 

5.1 Main Definition 

5.1.1 UNir IN~ECTOa—An assembly which combines the features of a single cylinder pump and an injector 
in one unit through which a metered volume of fuel under high pressure is injected into the combus- 
tion chamber. 

5.2 Types of Unit Injector—Unit injectors are categorized by three principal features. These are: 

a. Actuation (Energy Input) 

b. Timing Control 

c. Metering Control 

Possible forms of these features may be mechanical, hydraulic, electrical, or electronic. A full descrip- 
tion of a unit injector shall specify all the previously mentioned features. 

Example—A mechanically actuated unit injector with electronic timing and metering control. 

5.3 Components 

5.3.1 TnPPEr (Fo~~oweR) AssEMS~v—The component(s) that transmits linear movement to the plunger from 
external driving parts. 

5.3.2 TAPPer Hea,~—A separate part of the tappet assembly that contacts the external driving parts. 

5.3.3 Tr+RUST PAo--That part of the tappet assembly which is positioned between the tappet head and the 
plunger. 

5.3.4 TAPPET Boov—That part of the tappet assembly which slides in contact with the tappet guide. 

5.3.5 TAPPer Gu~oE—The component or feature of the body that guides the movement of the tappet or tap- 
pet assembly. 

5.3.6 TAPPET RETAINER—Tlle CO~Y1pOf1@flt th3t retains the tappet assembly in its assembled configuration 
when the unit injector is not mounted in the engine. 

5.3.7 ReruRN SPRiNG—The component(s) that maintains contact of the tappet with the external driving parts 
and returns the plunger to the beginning of its stroke. 

5.3.8 UNIT INJECTOR Bo~v—An assembly or sub-assembly which contains the pumping element. 

5.3.9 Nou~E SPaiNG HousiNG—The component which holds the nozzle spring and has fuel passages. 

5.3.10 Nozz~E SPaiNC—The spring which applies a predetermined force to the needle of the nozzle. 
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5.3.11 SPRING HOUSING RETAINING NUT ~SPRING HOUSING CAP NUT~—TI18 COn'ip0112f1t WF11CI1 S@CUf@S tllE Spflfl9 

housing and intermediate parts where applicable, to the unit injector body assembly. 

5.3.12 Nozz~e RETAINING Nur ~NOZZLE CnP Nur)—The component which secures the noule and adapter 
plate where applicable, to the spring housing. 

5.3.13 Nozz~e ,aw~ HOUSING RETAINING NUT ~NOZZLE AND HOUSING CiAP Nur)—The component which secures 
the noule, spring housing, and other components to the unit injector body assembly. 

5.3.14 MErERiN~ DevicE—An integral device which determines the quantity of fuel injected. This may utilize 
one of the metering processes defined in Section 3 of this document. 

6. Governors 

6.1 Basic Definition 

6.1.1 (ENG~r,E SPeEO) GovERr,oR—A device which compares the setting speed to actual speed and, under 
specific operating conditions, causes a modification to the fuel delivery into the engine in order to ad- 
just the actual speed of the engine toward the setting speed. It may or may not be part of the injection 
pump. 

6.2 Types 

G.Z.1 SINGLE SPEED GOVERNOR—A 90V@~flOf WI11CF1 regulates from one specified engine speed. In cases 
where the specified speed is the maximum permissible operating speed, this governor may be cafled 
a Maximum Speed Governor. 

6.2.2 ~DLE AND LIMITING SPEED (MIN-MAX~ CiOVERNOR—/~ 90V@ff10f W111Ch f@9U~8t@S 3t th2 IC~~Ifl9 SpBBd afld th@ 

limiting speed of the engine. Intermediate speeds are determined by the control lever position and 
engine load. 

G.2.3 MULTIPLE-SPEED GOVERNOR —A 90V8ff10f which regulates at one of several predetermined engine 
speeds. 

6.2.4 A~~-sPeEO (Va,R~ne~e-sPEEO) GovERNOR—A governor which regulates at any selected engine speed, be- 
tween two predetermined limits. 

6.2.5 CoMSiNa,rio ►v GoveRNOR—A governor which has similar features to an idle and limiting speed governor 
but with an extended upper and/or lower controlled speed range. 

6.3 Governor Action 

NoTE—The dynamic behavior of the governor depends upon the relationship between the output sig- 
nal and the speed error value. The relationship may have differing characteristics for different 
values of the setting speed signal. 

6.3.~ PROPORTIONAL-ACTION GOVERNOR ~P GOVERNOR~—A 90V@fflOf WhEfe tF12 OUtpUt SIgnBI IS p~OpOftIOn1I t0 

the speed error value. A change in load results in a change of steady-state speed. 

G.3.Z PROPORTIONAL INTEGRAL GOVERNOR (PI GovEar,oa)—A governor where the output signal consists of a 
signal proportional to the speed error value modified by a signal which is proportional to the time inte- 
gral of that speed error value. A change in load may or may not result in a change of steady-state 
speed. 

6.3.3 PROPORTIONAL ~NTEGRAL ~IFFERENTIAL ~aOVERNOR (PID GovERNOR)—A proportional integral governor 
which additionally corrects the output signal proportionally to the rate of speed change. 

6.4 Method of Operation 

6.4.1 MECHnNicA~ GovERNOa—A governor where the speed input signal is determined by the centrifugal ac- 
tion of a flyweight assembly and the output signal operates directly without any external amplification. 
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6.4.Z MECHANICAL-HVDRAULIC GovEaNOa—A mechanical governor with hydraulic amplification of the output 
signal. 

6.4.3 MECHnNicA~-PNEUMnric GoveaNOa—A mechanical governor with pneumatic amplification of the output 
signal. 

6.4.4 PNeunnAric GoveRNOR—A governor where the input signal is determined by the inlet manifold pressure 
and the output signal operates directly. 

6.4.5 Hv~RAUUC GovERrvoR—A governor where the speed input signal is hydraulic pressure and the output 
signal operates directly. 

6.4.6 E~ECrRONic/E~ecrRic GoveaNOR—A governor where the speed input signal(s) is determined by an in- 
put sensor(s) and the electrically/electronically amplified output signal operates directly. 

6.4.7 E~ECrROHVOR,auuc GovEaNOR—An electronic/electric governor with additional hydraulic amplification of 
the output signal. 

G.4.8 ELECTROPNEUMATIC GovEaNOR—An electronic/electrical governor with additional pneumatic amplifica- 
tion of the output signal. 

6.5 Characteristics/Terms 

6.5.1 (GovERn,oR) Ir,PUT SiGNA~—The signal supplied to the governor which is a measure of a system condi- 
tion, e.g., speed, load, temperature. 

6.5.2 (GovearvoR) SPEEO INPUr SiGNA~—The governor input signal which is a measure of the instantaneous 
engine speed. 

6.5.3 GOVERNOR SETTING SPEED SIGNAL—Th@ S19111~ SUPP~I@d t0 th@ gOV@ff10f WhICh IS 1 R128SUf@ Of th@ S@t- 

ting speed. 

G.5.4 SETTING SPEED—A steady-state speed on a speed-power characteristic curve determined by the 
speed setting device, according to the required engine power. The setting speed may also be defined 
as the theoretical speed on the governor characteristic curve at which there would be zero fuel deliv- 
ery. 

6.5.5 SPee~-POwER CHAaACreRisric CuRVE—A curve of steady-state speeds over the engine power range for 
a given speed setting. 

G.5.6 GOVERNOR CHAFiACTERISTIC ~CONTROL ROD~ CURVES—TIl@ CUN@S WF11CF1 SIIOW tF12 f@I3tI0f1Shlp b@tW@efl 

governor output signal and the steady-state speed of the pump or engine, for different given operat- 
ing conditions. 

6.5.7 SPEe~ ERaoR Vn~uE—A measure of the instantaneous difference between the speed input signal and 
the current setting speed signal. 

6.5.8 GovERNOR OurPUr SicNA~—The signal delivered by the governor which is used to adjust the fuel deliv- 
ery. 

G.5.9 GOVERNOR GAIN ~LEVER R,aT~o)—The ratio of the governor output signal to the speed error value. For 
mechanical governors the lever ratio is the ratio of the control rod travel to axial travel of the fly 
weight. This is equivalent to steady-state governor gain in such systems. The lever ratio may be 
constant or variable over the entire range of the output signal. 

G.S.~O MINIMUM SENSITIVITY OF THE CiOVERNOR (INSENSirivirv)—The maximum variation of input signal which 
does not produce a change in output signal, expressed as a percentage of the full range of the input 
signal. 

F).5.11 GOVERNOR REGULATION ~SPEED DROOP)—The speed difference between the no-load speed and a 
specified speed, at a given power or load, expressed as a percentage of the specified speed, for a 
fixed speed setting. (Previously used terms are pull-off, run-out, and permanent droop). 
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6.5.12 SPee~ DROOP GovEaNiN~—Governing where for a specified setting speed the speed droop is greater 
than 0%. 	 ' 

6.5.13 IsocHRONOUS GoveaNiNC—Governing where for a specified setting speed the governor maintains one 
steady-state speed over the load range. The speed droop is 0%. 

6.5.14 OvERSHOOr—The transient excess engine speed due to sudden acceleration resulting from a sud- 
den reduction in load. 

6.5.15 UN~ERSHOOT—The transient drop in engine speed due to engine deceleration or due to sudden load 
application. 

6.5.16 LoAO Cor,rRO~—Direct control of the injected fuel quantity by the engine or vehicle operator. 

6. FJ.~~I SPEED Cor,rRO~—The governing principle which adjusts the injected fuel quantity in attempting to 
maintain a selected engine speed whilst subjected to changing load. 

6.5.18 RESPONSE (RecoveRV Tinne)—The time that it takes for the engine speed to attain a value within some 
specified tolerance of its final steady-state value when it has been disturbed by a specified sudden 
change of load or demand. 

6.5.19 ToaouE CoNTRO~—The modification of the maximum fuel delivery at speeds below engine rated 
speed. 

6.5.20 NECa,TivE ToROUE CoNrRO~—Where the torque control increases full load delivery with respect to an 
increase in speed. 

6.5.21 Pos~T~vE ToROUe CoNrao~—Where the torque control decreases full load delivery with respect to an 
increase in speed. 

6.5.22 ToROUE CoNrRO~ T~vE~—The maximum change in control rod position as a result of the operation 
of the torque control device over its speed range. 

6.5.23 LoAO BACK-UP ~TOR~UE BACK-uP)—Where the fuel delivery curve has the characteristic shape of in- 
creasing fuel delivery as speed decreases from the maximum rated speed. This can be either the nat- 
ural fuel delivery curve or be achieved using a positive torque control device. 

6.5.24 F,asT I~~E SPEEO—An increased low idle speed setting often used with cold engine start and during 
engine warm up. It may be either manual or automatic adjustment. 

6.5.25 HicH lo~e—The maximum no-load governed speed. 

6.5.26 ANTi•sTnu—The prevention of excessive undershoot of engine speed on deceleration. 

6.5.27 GOVERNOR CONTROL LEVER ~THROTTLE LEVER~—TI1B CI@VIC2 by ~Tl@af1S Of WI11CF1 tI18 S@t POlnt Of CI@f113f1C) 

signal (e.g., speed, load, torque) is supplied to the governor. 

6.5.28 SErnNG SroP—A device or means by which the limits of travel of the governor control lever can be 
set. 

6.5.29 WoRK CAPncirr—The maximum work available from the governor as its output shaft or arm moves 
through its full available travel. 

6.5.30 MAx~MUnn FoRCE—The maximum value of the force at the output arm at some specified position of 
the travel. 

6.5.31 Mnx~MUM ToRouE—The maximum value of the torque at the output shaft at some specified position 
of the travel. 

6.5.32 GoveRNOa DRive ToROUe—The torque required to drive the speed sensing element of the governor. 
This normally only applies to independent governing devices. 
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