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(R) IGNITION SYSTEM NOMENCLATURE AND TERMINOLOGY

1. SCOPE:

To provide standard terminology and definitions with regard  to ignition
systems |[for spark-ignited internal combustion engines.

2. REFERENCES:

2.1 Applicdble Documents: v
SAE J973, Ignition System Measurement Procedure

<::> 3. TYPES OF IGNITION SYSTEMS:

3.1 Electronic:

A system in which the coil curreént is controlled by semiconductoqs. The
semiconductors can be contro}led by mechanical breaker points or |other means.

3.2 Breakerless:

A system like 3.1 except the semiconductors are controlied by medns other
than mg¢chanical breaker points.

3.3 Distriutoriessi(Static Distribution System):

A system which omits the conventional spark voltage distributor.

3.4 Magnetq:

A system which utilizes a permanent magnet on a rotating part of the engine
to generate energy. It may be conventional (3.5.1), electronic (3.1),
breakerless (3.2), or distributorless (3.3).
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- specified conditions.

Inductive:

A system which stores primary energy in a coil (inductor). (The energy can
be discharged into a coil by mechanical breaker points, semiconductors or
other means.)

.1 Conventional (Kettering): A system which consists of a coil, spark

voltage distributor, battery and mechanical breaker points to control coil
current.

Capacitor Discharge (C.D.):

A system which stores primary energy in a capacitor.

NOTE: As an example, an ignition system could be an electronic, breakeriess,
distributorless system.

PARAMETERS:

Availabje Secondary (Spark) Voltage:

The minfmum voltage at the spark plug termipa¥ with the terminal
‘open-cifcuited and insulated from ground. . Voltage to be measured| under
Required Secondary (Spark) Voltage:

The maxjmum voltage required at the spark plug terminal to breakdpwn the
spark pJug gap. Voltage to be measured under specified conditionfs. '

Voltage|should be measured under full load (wide-open throttle) apd a
variety|of part-load conditions, transients and cold.

Ignitiop Voltage Resetrve:

The difference between the available and required secondary (spark) voltages.

An adeqgyate reserve is necessary for the ignition system to tolerpte
moisture, corona of the ignition cable, partially fouled spark plugs, etc.

Open-Citcuit Coil Secondary Voltage-:

The voltage measured at the coil output terminal with secondary cable
disconnected.

Loaded Secondary Voltage:

The voltage measured at the spark plug terminal with the secondary cable
disconnected from the spark plug and a noninductive (1% M ohm + 1, 10 watt
0.0005%/V maximum voltage coefficient, dielectric strength that exceeds the
system voltage) load resistor connected to the cable spark plug terminal.
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Secondary Voltage at Primary Current Switch On: Voltage which is induced
in secondary winding due to rate of change of primary current at switch on.

.6 Supply Voltage:

. The direct current (DC) voltage at the input terminals of the ignition
system, under specified conditions.

.7 Peak Coil Primary Voltage:

The peak_of the first half-cycle of the voltage at the coil primary
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Minimum Operating Specified Speed (Cut-in):

terminals after discharge of the ignition.
.8 Arc Voltage:
The instantaneous voltage observed across the spark-gap during arging.
.9 Spark Cyrrent:
The instantaneous current observed passing through the spark-gap altectrodes
during qrcing.
Spark fnergy:
The endrgy dissipated between the spark-gap electrodes as determined by the
;?gsgrel of the product of spark voltage and spark current during current
Spark Energy: Optional method (see SAE J973).
Spark Duration:
The length of time a spark is established across a spark-gap (in|the
spark-gap) under specified conditions.
Rise-Time:
The time reguired (microseconds) for the secondary available voltage to
rise from 1 to 90% of the peak voltage under specified conditions.
Rise tme—gradient—10—to90%K¥—divided by —therise—time—inmmitroseconds.

The minimum engine speed at which the ignition system distributes a
. specified spark voltage, conditions of test to be specified.

Average Supply Current:

The DC input current to an ignition system, under specified condi

tions.
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Peak Coil Current:

The peak current flowing thrdugh the'Eo}T'priméry winding, under-specified
conditions.

Coil Interruption Current:

The peak current flowing through the coil primary winding at the time of
interruption.

Timing Lag:

The interval between the timing event and occurrence of a 12.KW|spark under
speciffied conditions. (Usually expressed in engine degrees)per (1000 engine
RPM.)
Energiging Interval (Dwell Time or Dwell Angle):

The ingerval during which the capacitor (CD ignition) is being charged or
the cofil current (inductive ignition) is flowing.

Ignitipn Coil:

A trangformer with an air or magnetic core used to step-up a Tow primary
voltage-to a high secondary voltage.

Single Ended Ignition Coil: An.ignition coil with a single output
secopdary winding.

Doubjle Ended Ignition Coil: An ignition coil with one secondary winding
that| has a high tension~terminal at each end of the winding.

Groupd Spark: A spark which takes place simultaneously at the|l exhaust

stroke of another_(cylinder when a spark occurs at the compresslion stroke

of a[cylinder.
Distriputor:

A devipe which distributes the spark voltage to the various spark plugs.

Externbd=Primary (Ballast) Resistor:

A resistor, if used, that is connected in series with the coil primary
circuit.

Ignition Cables - Metallic:

A high voltage cable with metallic conductors. This cable routes the high
voltage from the coil to distributor and distributor to spark plugs.

@
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(::f 4.23 Ignition Cables — Nonmetallic:

A high voltage cable similar to ignition cables - metallic (4.22) except
with nonmetallic conductors such as carbon fibres.

4,24 Ignition Trigger Device:

The device used to initiate the discharge of the energy stored in the
jgnition system.

4.25 Stored Energy:

Theoretlically, the amount of energy stored in the storage element
(capaciftor or coil) of the ignition system. This value doesynot [take into
considgration inefficiencies or losses in the system.

4.25.1 Indudtive System:

W= 1/2 Li2 : (Eq. 1)
Whereg:
W = Energy (joules) stored in coil inductive field
L = Coil primary inductive (henrias)

Coil primary interruption cutrent (amperes)

4.25.2 Capaditor Discharge System:

Ws-1/2 cv2  (Eq.2)
T Wherg:
W = Energy (joules) stored in the étorage capacitor
C = Storage capacitance (farads)
V = Voltage “olts) across the storage capacitor at the mdment

dischdrge begins

( ) The (R) is for the convenience of the user in locating areas where technical
revisions have been made to the previous issue of the report. If the symbol is
next to the report title, it indicates a complete revision of the report.
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