














TECHNICAL INFORMATION

¢ Effect of Fuel on Spark Plug Selection

Spark plug selection of heat range and gap spacing should
follow manufacturers’ guidelines. When converting to alternative
fuels see the spark plug selection chart. (figure 9)

While most engines are designed for a specific fuel and
placed into service with specifications tailored to that fuel,
some operators are making conversion to different fuels or
multi-fuel operation.

APPROX. OPTIMUM AVERAGE MANIFOLD SPARK PLUG SPARK PLUG IGNITION

FUEL TYPE ENGINE COMP. RATIO OCTANE RES. NO. HEAT REQUIRED HEAT RANGE GAP SPACING VOLTAGE REQUIRED

Natural Gas (methane) 14:1 (plus) 115-120 DECREASE coLD CLOSE HIGH
LP-Gas 9:1-12:1 95-105
Gasoline 8:1-11:1 85-100
Kerosene 5:1-7:1 35-50

Distillate 4:1 25-30 INCREASE HOT OPEN Low

FIGURE 9

Low energy fuels often contain contaminants which can decrease spark plug life due to deposit build-up. (Figure 10)

LOW ENERGY FUEL SOURCE TYPICAL COMPOSITION
Natural anaerobic decomposition of organic 55% methane and 45% C0 o with small amounts of oxygen and
Landfill gas landfill waste. nitrogen, and contaminants such as sulfur compounds, halides,

acids and solids.

Natural anaerobic decomposition of organic waste
from sewage, animal waste or waste from
vegetable and alcohol mills.

65% methane and 35% C0 5 with small amounts of oxygen and

Digester gas nitrogen, and contaminants as above.

Blended fuel Landfill or digester gas enriched with natural gas. | Depends on fuel concentration.
FIGURE 10
@® Shielded Extensions, Non-Shielded Extensions, Gaskets and Terminal Nut @
Spark Plug Shielded Extensions Spark Plug Non-Shielded Extensions
EXTENSIONS »= __ TEFLON IGNITION RODS TEFLON DIELECTRIC SHIELDS . ALUMINUM EXTENSION RODS
5/8-20 LENGTH _PART#  REORDER# LENGTH _PART#  REORDER# I LENGTH _ PART#  REORDER#
4" SE-AT 11497 3" DS3 13601 3" SCE3 13587
LENGTH PART# REORDER# 6" SE-6T 11504 4" DSA 13602 4" SCE4 13588
4" SE4B 92966 8" SE-8T 11505 5" DS5 13604 |I 5" SCES 13589
6" SE-6B 94462 10" SE-10T 11506 6" DS6 13607 | 6" SCE6 13590
8" SE-8B 92821 8" DS8 13609 | 8" SCEB 13591
10 SE-10B_ 11500 10" DS10 13610 | 10" SCE10 13502
37420 H TERMINAL NUT 12 DS12 13611 12 SCE12 13594
- — 14" DS14 13612 14" SCE14 13595
G PARTs_REROETY - Eoo
T O 20" DS20 13615 20" SCE20 13509
IRt 24" DS24 13617 | 24" SCE24 13600
0 SE100 11503 #50KV RESISTANCE #8-32 INTERNAL THREAD
GASKETS
LENGTH _PART# _ REORDER#
14MM__ N678 91954
18MM__A678 91591
7/8MM__ A478 94349
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TECHNICAL INFORMATION

® Integral Coil Features ®
Integral coils must be installed at a maximum of described below are designed to be used in
5 Ib-ft after the spark plug has been installed to conjunction with ignition systems utilizing an
follow coil manufacturer instructions for integral (transformer) coil. These plugs along
tightening. Over-torque can cause damage to with the use of integral coils have been approved
coil and/or plug, resulting in possible engine by Canadian Standards Association for Class1,
damage. The “T” type and “G” type spark plugs Group D, Division 2 hazardous-location service.
“T” TYPE SPARK PLUGS “G” TYPE SPARK PLUG
A “T” type spark plug is shown in A “G” type spark plug is
Figure 11. Typical plugs are the shown in Figure 12. Typical
RTM82WPCC, RTM77N, plugs are the RGC80N,
RTM78N, RTB78N, RTB8ON, RGC80F and RGC77N in the
RTL85G, RTN79G, TJ83, 7/8” line and the RGM86N in
RTWB80N and RTW83F. These the 18mm line. These utilize a
coils require that the shell 1”7 upper female threaded
turnover has a 13/16” thread to shell.
accommodate the female
threaded coll.
FIGURE 11 FIGURE 12
® Shielded Extension Features and Installation ®

Typical Shielded Spark Plug

1-1/16"

Shielded Extension

Teflon Ignition Rod

Grommet Spring Assembly
included with 3/4" -20 shielded extension

NOTE: This extension assembly can only be used with spark plug with a 1” well
depth such as RHL79G, RHL89G, RHN79G, RHM77N, RHM83N, RHM85G,
RHW79N, RHB81N. The following have a 2” well and require a brass rod adapter:
RHM78PP, RHM78WPCC, RHW77N, RHW78N, RHW8ON, HW83F.

B Install spark plug and tighten to recommended torque.

B Take center rod and install spring assembly and rubber grommet
with at least 1-1/2" of center rod extending from bottom.

B Insert center rod with spring assembly and grommet into

shielded spark plug.

B |Install shielded extension over the center rod pushing the
grommet and spring assembly down to the shell. This will
ensure the center rod is in contact with the terminal of the

spark plug.

B Tighten shielded extension to a maximum of 5 Ib-ft.
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SPARK PLUG ANALYSIS

An effective way to diagnose an engine’s
operating conditions is to examine the used spark
plugs for abnormal conditions. If all systems of a
given cylinder are in proper working condition, the

recommended spark plug will take on deposit, gap
wear and insulator coloring characteristics which
must be considered normal. By indexing each
plug to its respective cylinder and location during
removal, the technician can later scrutinize the

plug under magnification to determine the
possibility of engine abnormalities.

This procedure can be very useful if conducted as
part of regular maintenance inspections. The
following series of photographs and explanations
may serve as a guide to spark plug and engine
analysis; conditions will vary from engine to
engine.

NORMAL

Appearance. Slight even wear on electrodes, very light
deposits, a coloring of brown or grayish tan. Very clean,
deposit-free firing ends are common on LP and natural gas
applications.

Indication. Correct spark plug for application; cylinder from
which removed is “healthy.”

WORN OUT

Appearance. Very pronounced wear on electrodes, widened
gap space.

Indication. \Worn condition creates high voltage requirement
and stresses the ignition system. Replace with equivalent
heat range, perform routine ignition maintenance.

BRIGED GAP
Appearance. A deposit lodged between the electrodes
which “short-circuits” the ignition voltage.

Indication. Flaking off of combustion chamber deposits.
May happen after long periods of constant speed and load
operation followed by cyclic accelerations.

OIL ASH DEPOSITS

Appearance. Light colored (generally grayish) crusty build-up
on spark plug firing end. May vary in density from very soft
and flaky to extremely hard and rock-like.

Indication. Residual deposits from oil entering the
combustion chamber in small amounts and being burned.
These deposits, depending on oil additives, may be
non-conductive and harmless. However, sufficient quantities
of these deposits may build to mask the entire firing end and
affect initiation of combustion. Should the deposits be
conductive, the potential is great for core nose tracking and
misfire.

LANDFILL GAS DEPOSITS

Appearance. Light colored (generally white) crusty build-up
on spark plug firing end. May vary in density from very soft
and flaky to extremely hard and rock-like.

Indication. Residual deposit from an engine operated on gas
from a landfill. This type of fuel is often referred to as “dirty”
gas, thus the naturally occurring deposits. These deposits
may be non-conductive and harmless, but sufficient quantities
may build to mask the entire firing end and interfere with the
initiation of combustion. Should the deposits be conductive,
the potential is great for core nose tracking and misfire.
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DETONATION

Appearance. Electrodes or insulator fractured/physically
broken as if by mechanical means.

Indication. Engine operated under abnormal combustion-
detonation (uncontrolled burning or exploding of the fuel/air
charge). Generally due to excessive temperature from
over-heating, improper fuel/air ratios, over-advanced timing,
cooling system blockages, insufficient engine tolerances, or
improper balance of fuel mixture and timing.

PRE-IGNITION

Appearance. Overheated spark plug with electrodes and/or
insulator melted.

Indication. Engine operated under abnormal combustion-
pre-ignition (ignition prior to timed spark). Pre-ignition generally
results from excessive temperatures created by “hot spots,”
possibly carbon, sharp valve edge, gasket protruding into the
chamber, or improper heat range plug.

CORE NOSE TRACKING

Appearance. Ignition marks etched into the insulator core
nose, or its deposits, that travel from the center electrode up the
core nose to ground within the shell bore. These marks are
often black in color.

Indication. Misfire may occur as the ignition spark has found an
alternate path to ground as opposed to the desired path of
arcing from center electrode to the ground electrode. Tracking
can be caused by any of the following conditions: Conductive
deposits on the insulator core nose, too wide a spark gap, too
lean a fuel/air ratio, increased cylinder pressures at time of
ignition.

CARBON FOULED

Appearance. Soft, black sooty deposits covering firing end.

Indication. Possible problem in the fuel delivery system — overly
rich. Weak ignition system, flashover or secondary voltage, leak,
or extremely low compression. More common to gasoline fueled
auxiliary type engines.

TORCHED SEAT

Appearance. Cutting torch effect in the thread and seat area of
the plug shell.

Indication. Plug was not seated properly, could not dissipate
heat and allowed gases to blow by the threaded area.



CHAMPION SPARK PLUG ANALYSIS

Usure normale Détonation
Normal Detonacidn

Usure totale Préallumage
Desgastada Encendido prematuro

Bridged Gap Core Nose Tracking

Traces de cheminement de Iisolant
Formacidn de trayectorias en la nariz

Ecartement obstrué
No existe separacion entre puntas

0il Ash Deposits Landfill Gas Deposits

-
.

-

Carbon Fouled Torched Seat

Dépots résiduels d’huile Dépots résiduels de gas d’enfouissement Calaminage Siége brilé
Depdsitos de cenizas aceitosas Depdsitos de gas de vertedero Cubiertas de carbon Asiento quemado
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