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I ntroduction

The glowplug is used to provide ignition for the fud/ ar mixture in asmilar manner to aspark plug
in apetrol engine. A spark plug could dso be used in our modd engines running with our specid
fuds but would then require added equipment and complexity with the possbility of interference
with the radio receiver. However, glowplugs cannot be used with an engine running on petrol
(likewise without added equipment).

A dowplug istheignition sysem for your nitro powdered RC vehicle. Insead of aspark-ignition
system such asthose found in automobile engines, the remarkably smple glowplug is wha we use
to ignitethefud in our engines. It doesn’t have asingle moving part or adjustment; its only
functioning component isasmple, gationary coil of wire A glowplug isthe ignition sysem for
your |C-powered engine. Instead of a spark-ignition system such asthosefound in full sized race
engines, the remarkably smple glowplug iswha is used to ignite the fud in our engines. It doesn’t
have asingle moving part or adjustment; its only functioning component isasmple, sationary coil
of wire.

Use of thisHowTo

ThisHowTo can be used referred to for non-commercid purposes. Heli's only permits use of the
primer for non-profit activities. Please note the following on the photocopied document: This Mini
HowTo was crested & Hdi's only. Copyright 2002

Please include alink with the full URL so people can accessit online as well.
http:/ / www.angelfire.com/ spacel hdlisonly/ GlowPlugMiniHowTo0.PDF

| cannot provide permission to reproduce the Glow Plug Mini HowTo, ether in print or replicated
on awebdite, to those in a for-profit organization. You can, of course, give the URL to anyone
interested in this Web resource.

Background Information

The content of this section exists only to describe, the function, use and sdection of aglowplug in
generd

While surfing the Internet and reading lots of forums | noticed that RC modd Helicopter pilots
dways ask what gowplug to use. Thereis not much to be found aout glowplugs and RC mode
Helicopters on the Internet. | hope thismini HowTo can hep the RC modd Hdicopters pilots

sdecting their optima glowplug.
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Why thisHowT o

ThisHowTo ismanly written so RC modd Hélicopter pilots can understand there mode engine
and glowplug. In my opinion one of the most important parts of the RC modd Hédlicopter. You
can fly like Curtis Youngblood but is yore engine is not running smooth you dill fly like crap ;-D.
Thismini HowTo is compiled of severd pages| found on the Internet and | asked permission to
usether knowledge for this mini HowTo. The origind pages are lised in Appendix B.

Only with the knowledge of the origina writers | could make thisHowTo. | herby thank them for
there knowledge.

ThisHowTo is by no means complete; thereis probably more on glowplugs than mentioned in this
HowTo. If you have more tips ore information about Glowplugs or comments on thisHowTo let
mail to me & posgmaster@helisonly.freeserverscom.

IsthisHow-To available in other languages?

Not a the moment, Kurt from www.flyheli.de wantsto trandaeit in German.

What is a Glowplug

Every RC modd Hdicopter engine needs aglowplug for the ignition. Depending on thingslike the
percentage of nitro used in the fue, the outsde temperature and the humidity you might need to
sdect the right glowplug.

Without the benefits of dectronic ignition, the two-cyde enginein your RC modd Hdicopter has
to rely on the physics of the two-stroke principle. Upon initid start-up, the glowplug needs alittle
help - in most cases, aglow battery. When the engine is running, the heat generated by the
combustion process continues to keep the glowplug lit.

Wha actudly happensto the plug during the whole cycle? It actudly gets hotter a the
ingantaneous combudtion point, and then cools as the new mixture arrives from the intake. Too
cool and the engine misfires or dies. Too hot, and the mixture detonates prior to the complete
compression. Thisis cdled pre-detonation.

Glowplugs are numbered 4, 5, 6, 7 or labdled with names like HOT, MEDIUM or COLD.

All glowplugs are not created equd. The housing, wire dement, type of plating and hole size
determine the relaive temperature range of aglowplug.
How does it work

As every manufacturer uses different names or sgns for ther glowplugs, you cannot say that ano.
6 from brand A isthe same asno. 6 from brand B. To sart the motor we must first heat up the
eement (the smdl coil of wireindde the plug) by connecting it to abattery. Mot plugs are
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designed to use 2 volts but some can only handle 1.5 volts. Make sure which one you havel A 2-volt
plug will not get hot enough on 1.5 volts for easy starting while a 1.5-volt plug will burn out on 2
volts (the coil mdts). Once the motor is running the battery can be disconnected. However, the
plug will continue to glow with an orange heet to provide ignition. How doesit do thiswithout a
battery?

The generd rulesto follow are: The faster you run the engine, the cooler the plug. The higher the
Nitro content the cooler the plug. The higher the compression, the cooler the plug. If you usea
tuned pipe choose acooler plug. The Very Hot plugs are for four-strokes. If your 2-sroke engine
needs one of these, then it'stimefor arebuild.

With modd engines, you can dter the ignition timing by changing the heet range of the plug. It's
not an exact science, but without changing to spark ignition, it'sthe best you can do. Essentidly,
the qudlity plugs are supplied in the following heat ranges. Very hot, Hot, Medium/ Warm, Cold,
Very Cold.

A warmer plug will advance theignition; acooler plug will retard the ignition. If you run an engine
with too cold aplug, you'll get less power, an unrdiable idle and an enginetha'sapigto sart. If
you run an engine with too hot aplug you may get pre-ignition which can dso result in less power,
overhedting, damage to the plug and in extreme cases damage to the engine.

Sating an engineis one of the functions of aglowplug. When aglow igniter is atached to a
gowplug, it causesthe glowplugs coil to “glow” white-hot. Thisignitesthe air/ fud mixturein the
cylinder when the engineis garted. Once the engineisrunning, the heat generated during
compression and combustion keeps the glowplugs ement hot enough to continue igniting the fud
mixture on it own without help of an externd power source. In the smplest terms possble, that's
how aglowplug works.

Contrary to what many has previoudy been lead to believe the following is an explanaion of how a
gowplug functionsin amotor. The plug isinitidly heated by gpplying a voltage (typicaly 1.5 volts)
toit. Thisisto causeit to glow s0 asto ignite the fud & compresson and sart theinternd
combugtion cyce. Oncethe cycle has sarted, the power source can be disconnected, as with the
heat generated & combustion the CATALYTIC Reaction generated between the methanol and
platinum in the plug coils become sufficient to keep the process going.

The cataytic reaction is areaction whereby platinum will glow in the presence of methyi dcohol
vgpor. Thiswill hgppen without any externd power source being gpplied.

With aglowplug engine, ignition isinitiated by the gpplication of a 1.5-volt power source. When the
batery is disconnected, the heat retaned within the engin€'s combustion chamber remains
sufficient to kegp the engine running. Ignition timing is ‘automatic’: At higher rpm, the plug
becomes hitter and, gppropriaély, firesthe fud/ ar charge earlier; a reduced rpm, the filament
became cooler and ignition is retarded.

Idle Bars and Other Stuff

Agan, contrary to what many believe, theidle bar on aglowplug is not necessarily what its name
would suggest. It isin tact to sop any fud not vaporized from dousing the plaiinum coil of the
dlowplug by dispersng it away from the coil. Why are plated coils not as good as platinum dloy
coils?Plated coils suffer from very quick degeneraion as the plating bresks down under operating
conditions. As bits of plaiing come off, the plug is effectively becoming ahotter and hotter unit
until in acompardivey short timeit isno longer ableto perform itsfunction.

Conversdly, aplainum dloy coil will fill degenerae, but asit is platinum dloy throughout, the
surface remains as platinum aloy and the plug continues

giving much the same characterigtics for quite along time.

Plated coils are very poor vaue when compared to platinum dloy coiled glowplugs.
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What isa Turbo plug

Glowplugs are available in two configuraions. sandard and turbo. Most engines come with a
sandard plug. They feature agraght, threeded housing tha threed through the cylinder head into
the combusgtion chamber. Turbo plugs feature adifferent type of housing; the end tha goesinto
the combusgtion chamber istepered. Thetgoered end maes with ahead tha is specidly designed
for use with turbo plugs. The head isdso tgpered to accept thistype of plug. The supposed
advantages are less compression legkage around the glowplug and less disruption of the gasesin the
combustion chamber. The holein the cylinder head tha exposes the gowplug to the arr/ fued
mixture in the cylinder is much smaler, and there are fewer rough edgesto create unwanted hot
gpoots.

Theturbo plug on the left usesits tgpered housing to sedl it to the cylinder head. The sandard plug
on the right uses a copper sed.

Which type of glowplug should | use?

Knowing HowTo control dl of this has seemed to be ablack science, espedidly to the novice. If dl
things are equd - the same pipe, same fud, same engine, and same dutch - then it is possible to
bdance three areas to achieve the maximum performance from each of your model

engines - heat range, nitro percentage, and pipe length.

OK, you've blown the glowplug that wasincluded with you engine, S0 it'stimeto get anew one.
Which one do you buy?You could try to find the same plug, if information about its brand and
type was induded with your engine. More likely, you will have to choose from the brands and types
of plugstha are avalable a your locd hobby shop.

It dl hinges on the fue we use (or part of the fud) and what the dement is made from. The
working part of the fud is methanol, which isatype of dcohol, but not the drinking kind, it is quite
poisonous. The dement is made from severd metads dloyed to make it srong enough to handle the
heat and vibration. The metd we are interested in isthe platinum. When platinum comesin contact
with dcohol there is a catdytic reaction between the two, which heats the platinum while causing
the dcohoal to ignite. So one helps the other.
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Heat range

Since the engin€ s timing is dependent on the size of the dement in the glowplug, it has become
very important to choose the correct heat range glowplug for agiven engine.

Turbo plugs are atype of plug with a cone shgped seet that fitsinto a gpecidly designed head insert.
They require no extra seding washer and have been proven to increase power over the entire
power-band of the engine. They are avalable in ranges of numbers 5 through 8. In mogt brands,
they are even further subdivided as* C”-hotter or “F”-colder. If you don't spesk Itdian or Joanish
[in those languages, C sandsfor Cdiente (hot), and F sands for Frio (cold)] then the eesiest way to
remember isthat f is associated with freezing, therefore it gandsfor cold). So you have, in order
from hottest to coldest, 5TC, 5TF, 6TC.,..... down to 8TF.

Sandard plugsfit most engines. They require acopper-seding ring, and are avalable in heat ranges
from 5 through 9, with 9 being the coldest. While these plugs are subgtantidly different, the same
basic principles apply to both types of glowplug.

Usng different HEAT RANGE plugs controls glowplug temperaure. Just like motorcar spark
plugs, glowplugs come in different heat ranges from hot to cold with maybe hadf adozen sepsin
between. If in doubt, use the plug specified by the engine manufacturer. Using a hotter plug than
normd will advance the ignition point and a colder plug will retard the ignition. The only way to
determine exactly the right heat range plug is by usng an accurae tachometer. The plug tha gives
the highest rpm (for the same fud and propeller) isthe correct plug.

Wha about the pressure of the fud/ ar mixture? Thisis determined by the compression ratio of
the engine and normdly is fixed by the manufacturer with possbly some smal change dlowed for
by fitting or removing shims under the cylinder head. Not something to play with unless you know
wha you are doing.

Thethickness of the glow wire will make the difference between aHOT, MEDIUM or COLD.
Each manufacturer offersarange of plugs, aplug is usudly identified by a code that indicatesits
effective operating temperaure; not the operating temperaure of the engine or the outsde arr, but
the rdative temperature of the glowplugs coil. Each manufacturer hasits own unique temperature-
rating system; the process can be confusing, however, because a universd rating system does not
exig for gowplugs. So what should you look for in areplacement plug?

Some generd rules about plugs are determined by the size of the engine and the type of fue used.
Smdler engines usudly require hotter plugs, while larger engines favour cooler plugs. Enginestha
run fuel containing a high percentage of nitro favour the cooler plugs as well, while those that run
on less nitro prefer hotter plugs (nitro fudsfor car enginestypicdly indude 10 to 25 percent
nitromethane). For example, asmdl, .12 Sze engine tha burns high-nitro fud would favour a
warm plug in amid-range temperature (smdl engine = hotter plug; high-nitro fud = colder plug).
The same plug might dso be suitable for a.21 Sze engine running low-nitro fud (large engine =
colder plug; low-nitro fud = hotter plug).

The sze of your engine and the type of fud are easy enough to determine, o these guiddines
should get you pointed in the right direction. For racing nuts who want to get maximum power,
however, another dement that's not easily determined—yet should be taken into consderaion—is
compression ratio. The compression ratio of an enginewill dso be afactor in choosing the proper
plug. High-compression engines favour colder plugs, while those with lower compression favour
hotter plugs. Engine manufacturersrardy disclose an enginés compression ratio, so it may be
difficult to usethisinformation to sdect plugs unless you know how to caculate compresson or
can meesure it with a compression gauge.

Wha makes the subject of choosing aglowplug alittle confusing isthe variety of types tha
avalable. Each manufacturer offersarange of plugs, from asfew as three or four up to 10 or more.
A plug isusudly identified by a code that indicatesits effective operating temperaure, not the
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operaing temperaure of the engine or the outsde ar, but the relative temperature of the
dgowplugs coil. Each manufacturer has its own unique recommendations are sometimes included to
try to seer consumerstowards the correct plugsfor ther needs. The process can be confusing,
however, because auniversd rating sysem does not exist for glowplugs. For example, an O.S R,
plug is not the same as aMcCoy MC-9, dthough both are considered 2cold® plugs.

Nitro percentage

Now tha the engine is running decently, what changesto the plugs have to be madeif the nitro
percentage isincreased?

To do this you need to understand alittle more of the theory behind the process. In glow fud the
cadytic reaction is generated between the methanol and platinum only. Castor oil, synthetic ail,
nitro methane etc do not generate a catdytic reaction with the platinum.

Next you need to understand that acertain surface areaof platinum isrequired to generate a
sufficient catdytic reaction to keep the internd combustion process going. Also it is necessary to
dlow extrasurface areafor the reaction to be great enough when it diminishes with the available
methanol dropping as in the case a motor idle. Smply put, cold plugs ae manufactured usng a
thicker wireto give greeter surface areato fadilitate agreater and thus the required cataytic reaction
whereless methanol is present in the fuel mixture

So! More nitro means less methanol, which in turn means agrester surface areato platinum will be
reguired to generate asufficient cataytic reection.

Quddenly it dl makes sense! To work out which temperaure plug to use, you need to know how
much methanol isin your fud, not how much nitro or oil.

As arough rule of thumb;

80%: methanol or above, use ahot plug.
70%-75%: use amedium plug.
60%-75%: use acold plug.
65% or less useavery cold plug.
Nitro-methane burns hotter than methanol, the other principd ingredient in fud. Because
of the additiond heat, which is produced when changing to ahigher nitro content fud, the
easest way for aglowplug to withstand this higher heat isto changeto aglowplug that uses
athicker dement, in other words, a@colder plug’.
For engines with anitro percentage below 10% aHOT plug will do OK when the outside
temp is 15/ 20 degrees Cdsius.
For engines with anitro percentage between 10 and 25% aMEDIUM or COLD plug will
do OK when the outsde temp is 15/ 20 degrees Cdsius.
For engines with a nitro percentage aove 25% (for fools only) aCOLD plug will do OK
when the outsde temp is 15/ 20 degrees Cdsus.
A lot of teging and experience has yidded the following formulathat seemsto work pretty well.
For every 10% increase in nitro over what is normaly used, a corresponding changein plugs of one
range colder isrequired. So if the engine is running well with 30% using a6TF plug, then it will
probably make more power a 40% using a 7TF plug, providing that the weather hasn't changed
too much, and provided tha the heed clearance has been adjusted properly.
Exhaust pipes

Thethird item to consider isthe effect of pipelength on the glowplug. After some runtime, the
plug's condition will determine the proper pipe length. If the dement is pushed up insde, then a
hotter plug is required or the pipe should be lengthened. If the dement is gone, then the opposites
aretrue - use acolder plug or ashorter pipe.
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In both cases the head clearances should be adjusted but that will probably be the subject of a
future articles.

HowTo sdect asuitable glowplug in each category

Example with OSplugs

For R/C Helicopter

Running-in, Smaller than .32 capacity engines (for
beginners)

Engine types: 32SX-H

A3

For R/C Helicopter
With higher nitro fuel, to reduce overheating
Engine types: All O.S. helicopter engines

For R/C Helicopter
With higher nitro fuel, to reduce overheating
Engine types: All O.S. helicopter engines

A5

Engine types: All Four-stroke engines

Particularly in the case of very high performance engines, glowplugs have to be regarded as
consumable items. However, plug life can be lengthened and performance maintained asfollows:

Fit a plug suitable for the engine.

Usefud containing amoderae percentage of nitromethane unless essentid for contest use.

Do not run the engine lean, or leave the plug connected while adjusting the needle vave.

Use afud containing as low nitro as possible

Wha hagppensif you use the wrong plug?

If you have used aplug that istoo hot or too cold for your gpplication, thiswill be reveded in one
of two ways. If the plug is too hot, the engine may suffer from detonation, pre-ignition and high
running temperaures. D etonation occurs when the fuel mixture explodes quickly rather than
burns. You don't want this to hgppen because it can damage the engine. The tdltde signs of
detonation are a?miss® in the exhaudt tone a high speeds and a pitting of the cylinder head around
the glowplug and the top of the piston. Severe detonation can cause the coil ement of the
gowplug to come loose, and this can severdy damage the engine. The primary cause of detonation,
however, is excessive compresson. Smply using ahot plug will not usualy cause detonation; so
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don't be arad to experiment. If you're usng high-nitro fud and have increased the compression by
reducing head dearance, however, ahotter plug may just push the enginetoo far and cause damage.
At the very least, an excessvely hot plug will cause pre-ignition, in which the fuel mixture begins
burning well before the piston reaches the top of the cylinder.

Using aplug that istoo cold will result in aloss of accderation and top speed and will cause poor
engineidle. If the plug is much colder than it should be, you might notice an excessive rav-fud
discharge from the exhaust pipe. Don't confuse this with an excessively rich fue mixture.

Wha makes aglowplug hotter or colder?

Many dements influence a glowplugs temperaure range, but primary is the thickness, length and
composition of thewire used to form the coil. Other factorstha affect a glowplugs temperaure
indude the sze of the hole in which the wire isingdled; the type of platiing used on the glow-plug
housing and the materid the glowplugs housing is made of .

These gowplugs have very different eectrode designs, but despite the visble differences, dectrode
design has no bearing on plug performance.

Many dements influence a glowplugs temperaure range, but of primary importanceisthe wire
used to form the coil — itsthickness, length and compostion. 1t will beimpossbleto find out
anything about the compostion of the wire because most manufacturers keep it asecret, but the
wire can certainly be measured. Other factorsthat affect aglowplugs temperature indude the 5ze
of the holein which thewireisingdled; the type of plating used on the glow-plug housing and the
materid the glowplugs housing is made of.

The best way to keep track of your glowplugsisto sorethem in their origina packaging; the plug
typeis printed right on it. A visud ingpection won't help you much, since some plugs don't have
any temperature information printed on them; tha's why the origind packaging comes in handy.
Isonetype of plug more durable than another?

If the fud mixtureis properly adjusted, one plug should last aslong as any other. When the fud
mixture ison the leen sde, the hotter plugs tend to be more susceptible to damage as aresult of
ther typicdly thinner dements. The qudity and consgstency of the materid within the glowplugs
eement can dso affect durability, and this varies anong manufacturers but can be sorted out with
experience. S yes, within the various brands, there are dight advantages to colder plugs, but these
advantages are not enough to justify choosing them if the result is diminished performance.

Tips

If your glowplug falls, aways check if the coil isok. If the coil is missng do not sart the engine
agan, but dean it firgt thoroughly, so the broken coil want do any harm to the rest of the engine. A
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repeat of glowplug failure is pointing to too much compression or dirt partides in the engine. If
you do not use your enginefor along time (more then aweek), put some after run oil in the engine.
The layer of oil will prevent the metd partsfrom rusting. A better solution isto run the enginefirst
on amethanol/ il mixture (no nitro!) for 30 seconds and then goply some after run ail. Nitro isthe
part of the fud that isadhesive for moisture and therefore cregting possible rust forming. Rust
partides can cause premature glowplug and engine falure!

H elicopter:

If you can buy three plugs.
For example an EnyaNo. 3, No.4 and No.5 and try them dl, starting with the No.3 plug, and see
which one works best for your particular set-up (i.e. providesthe most power a thetop end
combined with ardiableidle and smooth transtions).
Thefollowingisalist of engines using different fuds and slencers and the plugs:
0OS323H 16000rpm with 17% oil, 10% nitro and amuffler, runs best on aHot plug (Enya
No.3)
0OS32H 16000rpm with 15% oil, 16% nitro and a muffler, runs best on aHot plug (Enya
No.3)
0OS323H 16000rpm with 15% oil, 16% nitro and atuned pipe, runs best on a Medium plug
(EnyaNo.4)
0OS32H 16000rpm with 17% oil, 10% nitro and atuned pipe, runs best on aHot plug
(EnyaNo0.3)
0S32SX 17000rpm with 17% oil, 15% nitro and amuffler, runsbest on aMedium plug
(EnyaNo.4)
OS61SX 16000rpm with 17% ail, 10% nitro and amuffler, runs best on aMedium plug
(EnyaNo0.4)
OSB1SX 16000rpm with 17% oil, 15% nitro and amuffler, runsbest on aMedium plug
(EnyaNo.4)
OS61SX 16000rpm with 22% ail, 15% nitro and amuffler, runs best on aHot plug (Enya
No.3
Plug conditi)ons

Theterm @reading aplug® is commonly heard in the pits, but how isthis done?In addition to the
conditions that have been previoudy mentioned, the plug should be visudly ingpected for colour.
The smplest accessory to check isthe glowplug but it is dso the onethat gives you the exact image
of the engine hedth. The thread is slver colour but is made with an dloy composed by Platinum
and Rhodium! To keegp acongant look a glowplug will help you to understand HowTo make the
carburetion. In the following way:
Take the glowplug away and look & the threed:
If thethread has adark colour and the plug seems humid, the carburetion istoo rich and
the engine does not work a its best. You haveto lean the carburetion closing the full speed
neadle
If the plug body (the part surrounding the dement) iswet and the eement is shiny, and in
itsorigind location, then change to a2colder plug® (assuming that your engine temperature
ison the cool sde).
If the plug body is dry, and the dement is shiny, the plug is correct for the conditions.
If the spird of the plugisalittle bit pressed and bent it meansthat the engineistoo
compress. If you areracing on asealeve track, with 25% or more nitro could be the man
reason. Than you need to check under head shimsand in case insart atenth.
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If the plug body is dry, and the dement isadull grey, the engine is running too lean -
changeto a2hotter plugP to correct the condition.
If thethread has adull, as sanded, it meansthat the carburetion istoo lean (poor of fud)
and you can damage the engine. You run therisk to bresk the thread and to make it fdl
down on the top end of the piston, damaging dso the deeve. In both these cases, we
suggest you to replace the old with anew plug.
Apart from when actudly burned out, a plug may need to be replaced because it no longer ddivers
its best performance, such as when:
- Filament coil has become digtorted.
Filament surface has roughened while.
Foregn matter had adhered to filament or plug body has corroded. Engine tendsto cut out
when idling.
- Sarting qudities deteriorae.
Rules of thumb.

You can only 2Read® your plug in anearly new state [Wire like new and shiny] agrey plug can ill
operaewd|. But after it hastotaly gone grey performance can gart to fal off. To tes just put ina
new plug and if thereis no difference in performance save the gray one or put it back in. If your
engine does not fed or run right tray anew plug before making mgor tune changes
- Wireand surrounding bottom of plug wet, with like new shiny wire = rich Sde of optimum
power 85%
Wire and surrounding bottom of plug sarting to dry and wire garting to gray = Very dlose
to optimum power 95%
Wire and surrounding bottom of plug dry, wiretotdly gray but not digorted optimum
power 100%
Wire and surrounding bottom of plug dry, wire disorted = dightly leen DANGER
Wire and surrounding bottom of plug dry, wire broken and distorted or burnt up =
extremey lean possible engine damage!
For ultimae power acompetition modeler will juggle combinations of plug, compressons and type
of fud (mainly nitro methane content) but this is way beyond the needs of the sporting flyer.

The pro’s best kept tuning secrets

One of the best-kept secrets of the most experienced nitro racers and engine tunersisthat you can
net some serious horsepower gains by experimenting with various glowplugs. As mentioned eerlier,
aglowplug istheignition system for anitro engine.

Anyone who has ever worked with spark-ignition systems knows that ignition timing can have a
profound effect on engine performance. 2l gnition timing® iswhen the fud mixtureisignited in
relation to the postion of the pison and crankshaft during the compresson stroke.

When the piston is & top ded centre (TDC) of the cylinder, the crankshaft's journd, to which the
connecting rod is atached, is pointing straight up. This putsthe piston a the highest point of its
trave in the cylinder; therefore, the crankshaft isa 2zero® degrees. The crankshat mudt rotaea
full 360 degreesto make afull cyde, so the amount of crankshaft rotation in degreesis used to
measure the eventsthat take place indde the engine; for example, ports opening and closng and
ignition. Although you can't measure or definitively set when ignition takes place insgde anitro
engine, it hepsto be ableto visudize what's hgppening when you experiment with different plugs.

Example 1:
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The fud mixturesignition is precisdy a the moment the piston reachesthe very top of the
oylinder. Thiswould effectively mean the ignition timing is teking place & zero degrees of
crankshaft rotation. Ingdling ahotter plug in the same engine makes the fud ignite sooner because
less compression is needed to hea the plug's dement to the point tha the fud will ignite.

Example 2:
Theignition occursto degrees before the piston reeches TDC. In ignition-engine-speek, that would
meen that thetiming is st to 10 degrees advanced, or 10 degrees BTD C (before top dead centre).

What does all this mean?

Smply knowing that plug temperature will affect when combustion takes place will, hopefully, help
you understand why choosing the proper plug will improve performance. Generdly, it's best to try
to advance the timing or flash point of the fud — in the case of nitro engines, as much as possible
without going too far. If the mixture isignited too early, then performanceislost and pre-ignition
and detonation may occur.

Picco's engineers don't use plug to tune the engine; they smply find the proper plug for the
goplication and gick with it. They haven't seen much difference in performance from changing to a
dightly hotter or colder plug. They do, however, admit that getting too far avay from the ided plug
temperaure will have anegdive effect on power production.

To choose which plug is correct for the weether, fud, and pipe on aparticular day, sart with wha
you normdly set-up. Warm up the engine, fly for 5 minutes and get ahead temperaure. Tunethe
engine by sound and sght on the fidld until it s;emsto be2on the pipe® and flying cleanly,
hopefully not too lean.

Be sureto check it periodicdly to kegp from getting too hot atemperature. If it ssemsvery hot,
(over 250 °F, ca120 °C) on aRaytek temp gauge, or over 215 °F (ca100 °C) on an Exergen
temperaure gauge), then you need to changeto ahotter plug. Tha'sright, ahotter plug. The
engineisrunning too lean in order to keep the colder plug lit. Remember you're trying to get the
plug to fire earlier 0 you need athinner dement, which will light quicker. The generd ruleis- the
hotter the engine runs, the hotter the plug, the colder, the engine the colder the plug.

Using shimsinto Nova Ross factory engines:

Cubic Cgpacity Shimsin mm
2,1cc 0,3mm
2,5cc 0,3mm
3,5cc Sart 0,3mm
3,5cc Short stroke 0,6 mm
3,5cc Short sroke 1B 7 ports 0,3 mm
3,5cc Long stroke 0,6 mm
3,5cc Long groke Maine 0,3mm
8,3cc 02 mm
10cc 0,2 mm

Very important:

During theingdlation of aturbo glowplug on the under head verify tha no dust or any other
materid come indde because they could make precarious the sed of this glowplug during the
compression
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Engine manufacturersrarely disclose an enginé's compression raio, so it may be difficult to usethis
information to sdect plugs unless you know how to caculate compresson or can measureit with a
compression gauge.

Thisinformation isbest used when adding or removing head shims. More or thicker shims lower
the compression; fewer or thinner shims rase it. Remember: when adjusting head clearances with
shims, aplug change may be necessary.

Thefinal analysis

I hope you know more about glowplugs and what to do with them. Most people don't think about
glowplugs until they don't work. It's precisaly then tha thisinformation should be most useful. Just
keep in mind that there isn't amagic glowplug that will suddenly make your engine scream asit
never has before glowplugs are one of many dementstha factor into overal performance.

While mogt of thismay sound likeit isalot to remember, it isimportant to redize tha getting the
most performance out of your engine takes alittle patience and thought. But with alittle practice
and maybe alittle@cheat sheet® it can become second nature to ‘know your glow-plug’.

Appendix A: Available glowplugs and application
COX

Cox

1295H S.

Penrose, CO

81240

Type Classfication Application

Cox Glow Head Pee Wee & T.D. .020

Cox Glow Head Td .010

Cox Glow Head .049 Med,Bw,DF,Baby Bee

DuraT rax

1610 Interstate Drive
Champaign, IL
61826-90

TEL: 800-637-7660
FAX: 217-398-1104

EMAIL:

WERB: http:/ / www.duratrax.com/ index.html

Type Classfication Application

Slver Soort Hot | ded for low-nitro gpplications

Glowplug

Cabon Speed  |Medium-hot Dedgned for informd racing and sport uses
Glowplug

Gold Racing Cold Competitive racers and higher nitro fud mixtures
Glowplug
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Enya

FAX:

EMAIL:

WEB

Type Classification Application

3 Hot Small engines

4 Medium-hot Universal, Low Nitro
5 Medium Universal, Nitro

6 Cold All ranges, high Nitro
Fox Manufacturing Co

5305 Towson Ave.

Fort Smith,

AR 72901

TEL: 501 646 1656

FAX: 501 646 1757

EMAIL:

WERB: http:/ / www.foxmanuf acturing.com

Type Classification Application

Standard
Short 1.5 Volt

Standard Long
1.5 Volt

RC Short 1.5
\Volt

RC Long 1.5
Volt

Miracle Plug
1.5 Volt

Gold STD
Long Plug 1.5
Volt

Gold RC Long
1.5 Volt

Standard
Short 2 Volt

Standard Long
2 Volt

RC Short 2
\Volt

RC Long 2
Volt

Pro 8 Short

Pro 8 Long
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Hanger 9

FAX:

EMAIL:

WEB

Type Classification Application
Hanger 9 2-Cycle Performance Plugs (2)
Hanger 9 ExtraLife Sport Plugs (2)
Hanger 9 4-Cycle Performance Plugs (2)
Hanger 9#9 Ducted Fan Perf. Plugs (2)
Hanger 9 # 3 Performance Plugs (2)
Hanger 9 4-Cycle Super Plug (2)

HPI

HPI

15321 Barranca Parkway

Irving, CA

92618

TEL: 949 753 1099

FAX: 949 753 1098

EMAIL: frank@hpiracing.com

WEB: http:/ / www.hpiracing.com

Type Classfication Application

(C3 Hot

K & B Manufacturing

K&B Modd Products
P.O.Box 98

SeraMadre, CA 91025 U.SA.
Td: 626.359.9527.

FAX: 626.301.0298

EMAIL: tech@mecoa.com.

WEB: http:/ / www.moddengine.com/ kbindex.htm

Type Classfication

Applicdion

R/ C Long Plug

IdleBa

R/ C Short Plug

Idle Bar

HP Long Plug

HD Svee
Sarvice

IL Long Plug

ISShort Plug

4-Cycle Plug

Lion Electronics Taipan

8IRWIN STREET,
BELLEVUE.
WESTERN AUSTRALIA
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Td: 61 8 92501929
Fax: 61 8 92744423
EMAIL: lion@tnet.com.au

WEB: http://www.tnet.com.au/~lion/

Type Classfication Application
T HB Blue Cool High nitro content fuels. High compression engines.
ring Hot fud
THG Green | Medium Excdlent R/ Cidle. Faultless throttle pick up.
ring Medium hegt range coil
T HPPurple | Cold Competition use glowplug. Extreme R.P.M. engines
ring and Competition fue
THRRedring | Hot Sandard or FAI 80/ 20 methanol and oil fud. Low
Ccompresson engines.
T HSSlver Medium Fecidty for Four Sroke Motors.
ring
THY Ydlow | Medium High performance good R/ C idle. Low nitro
ring content fuels.
McCoy products
McCoy
2117 N. Second Ave
Upland, CA
91784 TEL: 909 982 3888

FAX: 909 946 6823
EMAIL: n2plugs1950@msn.com

WEB: n/ a

Type Classification Application

MC14 GLOWPLUG, MC-14, 4-CYCLE ENGINES

MCAC GLOWPLUG, MC-4C, 4-CYCLE ENGINES

MC50 MC-50 GLOWPLUG

MC55 MC-55 GLOWPLUG W/ IDLE B

MC59 GLOWPLUG, MC-59, HOT LOW TO MED NITRO
MC8 GLOWPLUG, MC-8, MED-COLD, NITRO FUELS
MC9 GLOWPLUG, MC-9, COLD, NITRO FUELS
Model technics

Modd Technics

Vanguard Way Shoeburyness

Essex SS39QY

Td +44 (0)1702

202244 —

Fax +44 (0)1702 298744

EMAIL: motec@moddtechnics.com

WEB: http:/ / www.modetechnics.com/

Type

Classfication

Application

Fire Power F2

Extra Cold

Fire Power F3

Cool

Fire Power F4

Cool
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Fire Power F5

Medium

Fire Power F6

Warm

Fire Power F7

Hot

Max Flash M3

Cold

Max Flash M4

Cool

Max Flash M5

Medium

Max Flash M6

Warm

Max Flash M7

Hot

Max Flash M8

ExtraHot

NELSON COMPETITION ENGINE

121 Pebble Cresk Lane
Zdienpole, PA 16063

Td: 724-538-5282

FAX:

EMAIL: nelcomp@fyi.net
WEB

Type Classfication Applicetion

Cone Cool

N ovaRossi

NOVAROSSI di Cesare Rossi & C s.n.c
Via Europa 20/A
25040 Monticelli Brusati

BRESCIA
FAX:

EMAIL: info@novaross.it

WEB: http:/ / www.novaross.com

Type Classfication Applicetion

Cc1 Extrahot 08to2cc.

c2 Hot 2to35cc.

C3 Medium 35to6ce.

c4 Cold 6to 10 cc.

C5 Extracold Nitro fud and RC Nitro 5%

C6 Cold Nitro 10% from 10-13 cc.

Cc7 Cold Nitro 15% from 13-15 cc.

C8 Quper cold Nitro 22% from 15-30 cc.

C.5/RC Hot 25to 6c¢cc. with protection band
C.7/RC Cold 6to 15cc. with protection band
C.4/A Average Aluminum

Co/ A Cold Aluminum

C8 A Cold Aluminum

CASSpecid  Hot Foecid 3.5¢cc 10cc
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C5SSpecid  |Average Foecid 3.5¢cc 10cc

C.6SSpecid |Cold Specid 3.5cc 10cc (till 25% nitro)
C.7SSpecid |Cold Specid 3.5cc 10cc (over 25% nitro)
C8SSpecid |Cold Fecid ultra

C5TC Turbo |Hot
C6TCTurbo [Hot
C7TCTurbo |Hot
C8TC Turbo |Hot
C5TF Turbo |Cold
C.6TF Turbo |Cold
C.7TF Turbo |Cold
C.8TF Turbo |Cold
oS

OSMax

1610 Interstate Dr
Champaign, IL
61822

TEL: 217 398 8970
FAX: 217 398 7721

EMAIL: enginesupport@areatplanes.com
WEB: http:/ / www.0Sengines.com

Type Classfication Application
Mog widdy used O.S glowplug. Recommended for

No.8 mogt current O.S (and many other) 2-groke engines

Tvoe E Specid long-reach plug recommended exclusively for
w 0.S(and many other) 4-gtroke engines

Type RE Secid long-reach plug designed excdlusvey for O.S

\Wanké rotary engine

Recommended for most current O.S (and many other)
A5 2-gtroke engines particularly for 1/ 10" & 1/ 8" scele off-
road car engines

Dependable O.S qudity makes A3 the most durable
A3 and longest-lasting glowplug available & an economicd
price

Recommended for high-nitro fud and high r.p.m.
Engines, paticularly 1/ 8" track racing car engines

R5

Paris Racing

Paris Racing

4254 Independence Sreet

Chino, CA

91710 TEL: 909 465 1189

FAX: 909 465 0089

EMAIL: tech@parisracing.com
WEB: http:/ / www.parisracing.com
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Type Classficaion Applicdion

T6-TC Paris Racing Top Turbo Plug for .12 (hot)
T6-TF Paris Racing Top Turbo Plug for .12 (cold)
T7-TC Paris Racing Top Turbo Plug for .21 (hot)
T7-TF Paris Racing Top Turbo Plug for .21 (cold)

Swanson Fireball Glowplugs

FAX:

EMAIL:

WEB

Type Classfication Applicetion
Red Hot

Short (Red) Hot

Long (Red) Hot

Standard
(Yellow)

Sd, Short
(Yello)

d, Long
(Yelo)

Fireball (Blue)|Super Cool

Firebdl, Short/Cool

(Blue)
Firebdl, LongCool
(Blue)
Fireball R/C
Idle Bar
Firebdl R/ C
Short
Firebdl, R/ C
Long

Fireball
Car/Racing
(Silver)
Firevdl Slver
Short

Firebadl Slver
Long
Thunderbolt

Globd Hobby Digributors

18480 Bandilier Circle

Fountan Vdley, CA 92708 TEL (714) 963-0133
FAX:
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EMAIL:

WEB: http:/ / www.globalhobby.com

Type Clasdficaion Applicaion

No. 3 Plainum Excdlent for helicopters & aerobatics. Best mid-range.
Plug Smdler coil. Bdl top sem for ignition syssem hook-up.
Four-Cyde For four-stroke engines Works especidly well in larger
Glowplug displacement and Magnum brand four-strokes.

(H:(')[r)n.p ition For high performance_ two-groke engines vvith pipes.
Plug Great for RC cars, or if you burn out plugs quickly.

R/ CLong Low Pricel Usein dl sport 2-cyc. engines above .10-.15
Glowplug sze. Idle bar improvesidle and trangtion response.
Sandard Long For patern engines and other 2hotter® running engines
Glowplug without idle and trangtion response trouble.

R/ C Short Usein dl sport 2-cycle engines with thin heads (typicdly
Glowplug bdow .10-.15 sze). Idle bar for idle & trangtion.
gﬁ;]dad Short For 2hotter® running smal engines with thin heads
Tiger Shark

FAX:

EMAIL: http:/ / www.hobbycraft.com/ tshtml

WEB:

Type Classfication Application

3 Hot 3.5-6¢cc

3s Hot 0.8-6¢cc

3i Hot 3.5-6¢cc

3is Hot 0.8-6cc

4 Medium 6.5-15cc

4 Medium 6.5-15¢cc

5 Cold Nitro Fud

5i Cold Whit idle bar for Nitro Fud

6 \Very Cold High RPM and Hi-Nitro fue

7 Medium Cold Boas

8 Medium Cold Boa and Hi-Nitro Fud

S Medium 4-Cycle and Large Engines

H Hdi Engines

Traxxas

Traxxas

1100 Klein Rd.

Plano, TX

75074

TEL: 800-818-3381
FAX: 972-265-8014
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EMAIL: traxxas@airmail.net
WEB: http:/ / www.traxxas.com

1-888-T-R-A-X-X-A-Sfor cugomer service 8:00 am. to 4:00 p.m. Centrd Time Ther cusomer

sarvice dept is very friendly and will answer any questions you may have

Type Clasdfication Application
Std Long Nitro

HD Piped Eng
Trinity

Trinity

36 Meridian Dr.

Edison, NJ

08820TEL: 877 380 0040

FAX: 732 635 9410

EMAIL:

WEB: http:/ / www.teamtrinity.com

Type Classfication Application
R5 Hot

R6 Medium Hot

R7 Cold

R8 ExtraCold

R12 Pixi Glowplug Heed

TP6S Average

Webra

WEBRA MODELLMOTOREN GmbH & Co.KG
Eichengase 9

A-2551 ENZESFELD

AUSTRIA

Td: ++43 (0)2256-81122-0

Fax: ++43 (0)2256-82306

e-mall : malto:webra@webra-austriaa

Web: http:/ / www.adis.at/ webra fra mot.htm

Type Clasdfication Applicaion

Webra-2 Hot( short coil) For amdl engines

Webra3 Medium 3-20 cc universd

Webra-4 Hot 10-20 cc (Low Nitromethane)

Webra6 ExtraHot 4-groke or low RPM for 20-23 cc no or Low
Nitromethane

Webra7 Cold Universd High Nitromethane
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Appendix B Internet Links
Used Internet Links:

IC online

WHAT ISA GLOW PLUG?

Explanation and tuning of aglowplug

http:/ / www.ic-online.co.uk/ glowl.htm

O.S T Seriesglow plugs

Explanation of aglowplugs and turbo glowplugs

http:/ / www.os-engines.co.jp/ english/ line_up/ plug/ plug.htm
FlyHdi

Ligt of severd glowplugs

http:/ / www.flyheli.de/ duehkerzen.htm

The Worldsfinest 1.8 scde buggy page

The Glowplug ory

Explanation of glowplugs and relaion with Fud and exhauds
http:/ / www.twf8.ws/ new/ tech/ tip/ dowplug.html
Warringah Radio Control Society I ncorporated

Glow Plug SHection

By Brian Gardiner, and Centrd Coast Mode Aero Club Inc.
http:/ / www.wresorg.al/ artices/ 10.htm

Hobbytech & ModésInc.

ALL ABOUT GLOW PLUG by Seve Pond

http:/ / www.hobbytech-models.com/ tips tips' glow.html
Grandpas-hobbies

Russl Aisbitt

lig of engine, fud and Glowplugs

http:/ / www.grandpas-hobbies.com/ glowplug.htm
Bennett-Racing

How to 2READ® your glow plug.

Rules of thumb

http:/ / www.bennett-racing.com/ moden/ techtips nitro/ gowplug.htm
HOLDFAST MODEL AERO CLUB

howglowplug

cadytic reaction

http:/ / www.holdf astmac.com.au/ howglowplug.html
Novaross

Givealook to your glow plug

Shimming your glowplug

http:/ / www.novaross.com/ avvertenzel ing/ look _glow.html
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