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s soumedlungr no boat owner wants to think about: the time
when all who live in higher latiludes ure foreed to plece their
vessels mlo hibemnatiom for the winter months, Dependime on the
region in which yvou store your bout, thet period may be as bong as
eizhit months or as short as three, Regandless of the duration, lor
miist 1 goems like an eternity, partoulirly when thae first warm,
sunny springs dey rolls aromd. |

As many boat owners whe have undergone a wintorization |
evolution know, there's more 1o this procedurs then simply
Anniyg autilresze through the engine and gencrator and depining
the water tanks. Not only do a varety of systems require careful
arrention 1o prevent frost damage, bt the winterzatnn exorcise
also presents an ideal opporuniy (0 conduct rouline maintenance
oL @ vanely of vessel systems

Several questions must be posex] where winterization and
sturage are concerned. Among them: Will vour vessel be stored
afloat or ashore? il will be stored afloat, will it be used
penodically during the off scason? In some regions its possible 1o
nse 2 boat year round with minimal winterization of systems,
while in other locations vessels nwst be hauled becase of iee
a1l exiverne tenperatures,
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Abeve: Water heaters may present a challenge when it comas
b Hushing the potable woter systom with nonsoxic antifreess
foke called “roatox”], The water heoter should ba drained of
all water crd teen I-'P]-'FI:L‘-Wd bex aawiied Filling it weith nesndes. 1§
it becomes filled with nontox and is lef that wiry while stored,
it may be difficult fo climingte the taste and adar laler.

Interestingly, in my expenence vessels that are located
m more moderate climates suffer the most damage from
freezing, Because these vessels often remain afloat and
rely on partial winterization or shorepuwer-supplied
clectric: heat, they are more susceptible to damage than
buuts that are haunled and fully decommissioned and
winterized, Fehing on electricity to prevent a vessel's
systemns from freezing, whether the boar iz afloar or
ashore, & nsky at best. Power outages ocour (sspectally
during fall storms), cirewit breakers mip, and shorepower
cables become loose or are inadveriently unplupged,

In short, it's best nol (o depend on "active”
wiilerieation (that is, winterization thatl ulilfees dectricity
to prevent [reesdng). Additonally, leaving a vessel alloat
tor winter storage, espectally in hamsher dimates where
internuitent use s not possible or contemplated, carmes
with it inherent risks: deck druns and bilge pumps may
clog or freege, ive may acoumulate on deck or arousnd
the hull, and problems are less likely to be noticed
because of reduced traffic. Unless you plan to use or
check on your vessel regularly in the off season, it's
Dessit to hanl our for winrer storagee,

Keep in mind that if the temperamre rends to il
rapidly m your area (it's i the 4is one week and in the
2ibs the next), then it’s best to winterize eardy, Allhough
vessels afloat may stave ofl reexing for a bit after
lesnperatures have dropped below 32° and i el
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Top left: Potable waler Ffilkers, such as the wholeboot madsl
shown here, should be drained, the filker element remeved,
and flushed with nontee. Install o new filler element in fha
spring once all nontes has been tharcughly fAushed aul. Top
right. Holding tanks should bs o3 armphy s possible beforo
beginning the wintarizotion procesz. Flush tham so thar
affluent o weler does not romain in the botom ef the tank
or hosas. Above: Mz vessels e couipped with o wicariehy
of pumps in disporate bocations, from showsr sump 1o engine
raw water. Be eertain thot every pump is reated during
winterization, Outafthe-way companents, such as this
solf-priming diephrogm pump, can onsily be overlonked,

Lkt 24 hoars of sublreezing wealbier o place a hoat's
systenns in freese extremis, there's no worse feeling then
lymng in bed on a blustery fall night wondering if you
wiiled one weckend too long to winterze, In short,
when in deubt about the weather, winterize early. Also
remember that systems containing [resh water and
those thar contain wiler on or near the deck, such as
washdown spigots, tend o [resse lirst, particularly on
vessels that have already been haubed out and Wocked.




Abeve lell: Mast pumps vsed for air condifioning are not
solpriming and must be “lorcefed” nontos 1o be propearhy
winderizad. Grovinsfeading nontox 1o the pump whilp ir's
running i3 wsually all thet's raguired for it i pumnp fuid 1o the

air condifioning condensers and related plumbing. Above right:
If o pleg i removed and is lost or domaged after winderizafion,

the repiacement must be branze. Bross showld nover be used in
resw-water applications, as it is susceptible o dexincification,
This dazincified buass seo stainer plug was on the verge of
feailing. IF it had failed, it would have coussd the vassel 1o flood

There are emsentially two approaches 1o winterization,
Berause they cany no official taeies withm the industry,
Ill refer 1o thermn as “tumkey” and “assembly required” In
the tumbey approach, every system and component that
i5 disussemnbled or accessed in any way is returned to
its priginal condition upun completion of the vessel's
winleriation, Importantly, this includes raw water
pumps for propulsion enygines and generators. Thar
means sy plumbing components {both raw and
fresh water), hoses, pipes, and clamps are completely
rezssembled and remain in a ready-to-Jaunch, ready-
1o use condition. The assembly-required method of
winterization, on the other hand, leaves many systems
i & comdiion where they must be reassembled belore
the veseel can be uncled and wsed

As one might cxpect, there are advanlages and
disadvantages 1o each approach. While they still require
commissioning, turnkey winlerized vessels are ready
to launch and use without delay. They remain in a
seaworthy stare and thus run lule nsk of flooding or
other dinnagre afler being launched, Ideally, their engines
regquire nathing more than opening raw-warer seacneks
before starting and motoring away rom the slip, And,

= 11
"J"'.l'iﬂ]'ﬂll.'.u” Frour Wessel m

signibcantly, turnkiey winterized vessels arc, in most
cases, completely winterized by one mechanic,

A potential drawback to turnkey winterizations
involves the sforementioned raw water pump and its
irpeller. Some vessel operators and professionals believe
theat leaving an impeller inztalled in its pump housing for
lomg periods ol idkeness contributes to premature flure
1 prefer to change impellers annuwdly, and thus | have not
forand this 1o be a problem. There's a pood chance
the impeller that was in the pump when vour engine
ez from the factory sat swffed inside the pump hody
without being mirmed {or a considerable amount of Gme.
{Rememnber: the impeller was most likely nstalled at the
pump factory, not by the engine manufacturer, so the
wlle period may be mesured in years)

Conversely, assembly-required wintenzed vessels
demand the services of a mechanic to reassemble any
phimbing or propulsion system components that have
been left in an incomplete state of affairs. If the mechanic
who winterized your vessel no longer works for the
yard when spring wrrives, or i he or she has 2 less than
perlect memory, its possible itens will be overlooked or
assembled incorrectly, There's lietle doulst that i's eusier
arwl more etheient to reassemble 2 component or system
immediately after the wintenzation process is completsd
a5 opposed to waiting several months.

"The primary resson many yards opt for the sssembly-
required approach is that less dme is required to
complete the winterization, which may be relevant if
temperatures [l precipitously and there is a sudiden
nllux of vessels to the yard. Remember, however, that
the affected systems will have 0 be reassembled at sorme
point. Invariably, this eccurs durng the spring, which
only exacerbuates the rush that most vards experience
during this period. In my opinion, the advantages of
trmkéy winleriation fr ourweigh its drwlacks,

POTABLE WATER SYSTEMS

Because the potable waler system is in the greatest
daryrer of freezing as the thesmometer Galls, memy
profeasionzls preler 1o begmn a vessel's winterization here,
"The options for winterization of potable water systems
inelade fluzhing with noptesxde antifrecze (often
relerred Lo as "nontox” within the industry) or using
a combination of compressed air followed by nontox.

T protect yourself and the envirunment, never use any
conventonal, permanent antifreeze- the e used mside
an engine’s closed cooling system—to winterize 2 vessel.
Remrdless ol its color ar claime ahout nontoxicity, this
antifreeze, in addition 1o belnyr costly, is inappropriate for
user in potable warer systems and should not be allowed
toy floow into waterways,
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If o sancock is closed while o vessal is afloat, woter remeains
traipped within that seacock. IF it is ot opencd once the vessel is
oshore, or drained using o plug, it moy freeze and frachme

Nontex, which iz 2 propretary, propylene glveol
hased, pink antifesse, s specifically desigmed 1o be wsed
i potable warer spstenis. Apsin, it mast moe be confused
or interchanged with permanent nontosic antifrecze that
1= designed for use in an engme’s closed coaling system.
Mol vanieties of nontox are meunt to be used full
strength rather than diluted, although some may be
diluted. Be cortain you inwlerstand the propertics of
the variety you choose and be cormain it's capable of
prodecting your equipment al the wemperarores o which
Fou anticipate your vessel 10 he exposel. Diluting nontox
that's not designed Lo be used at less than full strength
may lewd to severe freeming dameagne, As this mixture
freczes and tums Lo 1o, it will expand with considerable
foree, enough to shatter heavy steel, cast iron, bronze,
and nonmetallic components, It's noemal, however, for
full strength nontox 1o take on 2 slushy appeasnce
when expused Lo eczing temperalures,
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"The procedure Jur using nontox reguires thar all or
as much water as pogssible, whether fresh or salt, be
remaoved from the syatem thar's being winterized. For o
potable watcr systern, storage tanks, water hesters, and
plumbing pipes, tubes, and hoses should be cmptied
by opening drain valves or by remaving Jdran phags or
prhambing tngs artached o the borom of the unk
ur system. While using the system’s own pump is an
oplion, this places wimecessary wear and (ear on this
typically costly component. Draining the system via
gravity, thercfore, is (he preferred approach. Unless a
water heater 15 drained manuzlly, via a drain valve or
disassembled firting, it will remain full, (Beflore draining
a weater heser, be cermin its cirewdt breaker iz of and
remaing so until il b been reconunmsioned in the
springs.) Water filters, includingr those vsed to Gller water
produced by watermakers, should be wpened, the filker
elerment removed, and the howsmg drained and (hen
reassembled without the filtor element mstalled. Al
cumponents that arg disassembled to facilitate druning
should then be reassemblog,

If eompressed air i wedlable, it can be phaabed n
imineately atter the water pumng and pumped through
the potable water system at low pressure (20psi is
sufficient} to remove any remaining water. Then, bypass
plumbing should be mstalled ar the water heater to
prevent it from being filled with nontox. This bypass
approgch also minimizes the amount of ancfreese
required and reduces the odor, tste, and foum G
are: cominon ulter the potable wiler system s
recommissioned. Bypsss plumbing typically consists
of potable water-spproved hose or whatever type of
plumbing is used Lo connect the water heater to the
rermamder of the system, such as polyethyvlene mbing,
PV hose, copper, and so forth, Conscientions builders
and bostyards often prepare wnd supply this bypass
plumbing to e owner with the vessel or as part of a
winlerteation kit for fumee wse,

Once the bypuass plumbing is in place, the system must
be flushed with nontox. As an akernative 1o nontox,
some yards and owmers prefer Lo use inexpensive
vodka, as it imparts virtwally no taste, odor, or [oaming,
Whichever liguid 8 ueed, a2 e as possible should he
left within the vessel's plumbing, Tre mission is o mix
willy and displace small guanties of remaining potable
water, e it has done this, there's no reason for it to
remain in the phombings,

Fior the ssume reason that water heglers ae bypassed,
the addition of nontox 1o waler storage tanks also should
he avoided. As long ax potable water tanks are empry,
there’s no need 1o Jush them with nontox, A small
wnwunt of water remeindng i 4 tnk will not be haemdl,



oven if the waler [reeses, provided it has room to
expand. Iowever, it the tank &5 rregularly shaped (for
example, if the top of the tank i narrower than the
bottom, which i very unusual), then all of the water
st e removed or nontox should be added,

Nontox should be drwn into the system where
the plumbing would ordinarily attach 1o Gie waler
tank, A hose dropped directly mto a gallon containes
of antifroeze offen works very well. (Several gallons may
e neesded to complete the process.) Turm on the pump,
and nontox will be pumped into the system. Once the
syulern 1= fully pressurized, all spipots and taps should be
apened, Begin by opening the taps that are farthesr from
thie pumap, and move sicoessively closer s you provesd,
Lesive each tap apen until a solid streum ol aontilresze
izsnes forth. Doan’l forgel showerheads and sumps,
[reshwater flush toilets, ice makers, and deck washdown
spignts. If possible, is prefemable to stmply drain and
bl o™ doe makers, a5 the nontoxic aniilresze (asle
ey he noticeable i the Grst several batches of ioe after
the system has e comumissioms]. (I compressed air is
wiavadlable, canned air desipned for clening computer
equipment may be used w blow out the ice maker.)
For watermakers, carcfully follow the manufctiurer’s
recommendations for winlerizng, storing the systom.

Once every tap and apigot has besn winterized, open
all of them aymm :and allow the renmining nontox 1o be
pumped ont of the systen, Then, reconnect the hose
belween the system's pump and the water rank.
T mltiphe tanks feexd @ single pumy, be certuin the
plumbmy between cach of the tanks and the pump has
been flushed with antifreese, Frully, remove the bypass
plumnbing at the warer heater and, a1 the cirouit bresker
[raned, atlach Lags to the breakers for the potzble water
pump, water heater, and watermaker (o mdicate that
these components have been wanterized, A new wrter
filter element may be installed either at (s tiae or
when the vessel s commissioned.

RAW-WATER OR SEAWATER PLUMBING

All ol the lollowing mudelines for winterizing the
remainder of your bont's systems assme that the vessel
has been Bauled and stored ashore,

Systems that utilize v or sen water lor couling,
washing, or Qushing also require winterization. Other
than the engine and renenitor, which will be discussed
later, these indude the air eonditioning and reffeperation
systems, deck washdowns, row-water flush toilets, and
hydraulic stabilizers (if not operating on the enpine’s
open cooling circuwil and bilre pumps).

Aw eomditioning and water cooled relrigeration
systems olien present the greatest challenge where

Winarizing Yenr Viasiedl -
h

Winferizing sanitafion syslems calls Far the removal or
displocement of all row water from plumbing ared Ndues. For
treshwater flushing systerms, such as the voouum toilet shown
heve, he reshwater phmbing also must be flushed with aoakox

All parts of the sonitoficn Sysbenm Ihrl:u!:_ﬂ': which wnber ar
ellluent moves must be wintorized wing noatesde cnliliesze, &
portion of the syser thot is ellen overkookad iz tha ovarbodard
dischenge o mescarotosr parng, sch o3 the one shown here

winterization is concerued, Most utilize a single raw-
water intake scecock, strainer, and pumps that distrbutes
waller 1o one or mors condensers. Most air eonditioming
and rfrfrigcralinn ravw-geater paumps are mod of e self-
priming varedy; (hal is, they sre desipned o operare
below the vessel's watedine. “Therefore, they will not
draw antifreeze out of 1 contziner. A sinple gravity-leed
system nay be sel up by drlling @ hole in 2 bucket (T
preter to use a S-gallon plastic pail, ofien relermed to as
a spackle bucket) and mstulling @n inexpensive, 1-inch
plastic through-hull fitting and inline calve with 22 or
3-toor length of hose,

Open, clean ont (i necesary), and dradn e raw water
slrainer [or this system, then poanr nontox into the
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stramer unfil it s out the seacock (outside Uhe vessel).
Then, discormect the hose belween the stramer and the
pomp and attach your “flush bucket™ hose to this hosc.
The connection doess’t have to be completely iquid
tight; it’s OK if some nontox leaks out during the flush
process, as long as most ol it is drawn inte the pumyp.
Holding the bucker above the pump, poar in 2 couple of
gallons of nontox, open the vahee on the bucket, und
then start the air conditioning system. Uking 2 helper
whe is standimg outside the vessel, allow nontox to be
drawn into the system until 2 clear, red stream is visible
abd eensh amel eery iy ot ricy weler discharge (cach
condensers typically utilices its own above-the walerhins
discharge through-hull Lling). Whesn you're finished,
keegr your ush bucket handy. You'll use it agnan for
winterizing the engine and pencrazor.

Unlike ar conditioning cooling purnps, seawater deck
and anchoe washdown pumps wnally are self-primingr,
which negates the nocd for the flush bucket approach.
These pumps olien cun be winterized by simply pouring
noneox inen their siediness, Bepin b -::lp:rninp_{. eleaning,

intey the stramer until it is visible exiting the through-hull
under the bogat,

I your vessel is eomipped with a hydravlic system that
WACK iT3 0% pump, as opposed to the envine's raw
cooling water (e, for fin stabilizers, thrsters, or
wingdlasses], it oo must e winteizel, Beruuss it's
typically not practical 1o operate these systems aod
pumips alier the vessel has been hauled, two choices
exiat. (ne option is o drew nontox into the system via
the stramer before the vessed s hauled. The other option
i5 to drain the rew water cooling route for the system,
blow it out with compressed uir, and then “graviny-
charge” it with nontox wsing your flugh bucket after the
bt has been hanled oul. Either way, it's imperative
that raw waler not remain within the plumbing or heat
exchanger of a hydraulic system.

Surntation systems, whether they ulilize fresh or raw
weater, redquiire winlerzaton. I the toilet uses rw warer
for Qushing, then nontox st be purmped or dravwn into
the system at the source, which, once again, is the intake
seseock and steainer, Follow the same procedure tha

J Left: Don't forget o winkerize deck woshdown pumps, spigots, and skainers, Located in faraway ploces, thess are ofon overlocked,
| with dire conssquences. Right: Monfux may be paured directy into the rawweter sirainer in crder 1o flush the angine as il running
| Don'tlet the engine run for marn than a few seeonds without either woter or noatax baing drewn inla the sraines

and drainimg the steainer, Then, close e seacock and
apen the deck washidown spigot (if there's water in the
deck hose, be sure o draim 111, MNow, £l the straincr with
nontex, snd have a helper tm on the punp while you
continie 1o pour nontex into the strainer. Allow the
purnip oy deear o the antifrecre until 0% vistble oo deck,
at which point (e pump can be switched off, Then,
repeat the procedure that wis cammied out for the air
comlitioning: straifver: open the seacock and pour nontox
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wais useal lor the air conditioning system and waslwlown
pomeps, allowing the atilfeeze o be drawn into the
systermn until it oxits at the tollet, ‘Lhe Qush portion of the
toilet requires nothing more than pouring nontox into
the bowl and flushing several times. The holding tank
showld be comnpletely emptied before hanlout. For

the remainder of thiz procedure, prepare by donning
rublsér ploves and eye protection and by haviong blesch
and spray disinfectant on hand, After all of the heads
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Bilge pumps and their associated plumbing must be Aushed
with nontosr [f waker leoks into the bilge during storage and
the pump operotes, it will need to be rewinterized

have been winterized, the holding ank’s overboard
discharpe or macerator must also be fhashed with
nomte You will need a S-gallon hucket, prelerably one
that has a remavalde lid (don’t use your flush bucker;
than must remain clean). Place the bucket umder the
overboand discharge seacock; then, using an assistans,
engragre the pump cither until rontox s visible or untl
the: bucket i nearly full {it may require more than one
Lll-up betore nontax has made s way through the
gystem), The bucket's contents can be dumped, carelully,
it 1 shoreside toilet. Treat the bucket and any spilled
eflluent with the aforementioned cleaning products,

All bilge pumps, whether of the submersible or remore
vanety, must be flnshed with nomox 1o prevent frost
damage in the pumps themselves and in their plambing,
Typically, this requires nothing more than powring
et indo e bilge surrounding the pump and either
allowing the autematic switch o trigeer the pump or
engraynmyy it manually. ITowever, if the bilpe is especally
large or if the pump s not m the lowest section of the
balgre, 1t may be necessary to remove the pump—most
submaersible hilze pumps can be easily released from
Lheir bases without the nse of rools—and imunerse i in
a container of nontox. Your flush bocker may work well
tor this task. Simply pour a gallon or more of nontox

Wirtan iy Yeoun Vsl H

o the bucket and immerse thwe pump in & This is also
a good time Lo inspect the pump for debris that may
be lodged in the sirainer base or around the impeller.

Bilre pumps will remain winlerieed after nontox has
been pumperd through their impellers and pomps, but i
the vessel leaks warer into the bilre from the decks or
cabin 1oy, the water thut sceunmbares in the bilges will
[reee, a5 will the pumps il they operate. If this is the case
abroard your vessel, you have two clwices, First, you may
matall a garboard plugr et will allow the bilge (o dmin
of its own accord, without the nesd [or the bilge pamp
to operate. Second, you could visit the vessel periodicully
to add more nontoe oo the bilpes, replacing that which
has Been puniped out with the acenmmlated water

Tty timeal itemis thiat are worllye of mention are
Iy ronie lusating: systems and chiller style combimestion
hesting and air conditsoninys, Hydronic hearers typically
utilize a diess] fired famace to hear iguid that s then
circulated to radiators throwghoul the vessel via flexible
or metallic plumbing. In mosr cases, the Lguid thet is
used for conveying hewt & an sntifreeze solation. Uhe
concentration of this antifreeze solution must be tested
toy crtre: Lhal it is sullicent o prevent freezing wmber e
ternperature conditions thar are anticipated, I it's not,
and the system [reezes, extensive damage may ocour.

Challer systems work in a sinilar fashion except that
they cool and heat water nsing an electric henmetic
eompressor rather (han diesel fuel. The Baguid they
circulate throughout the veszel also dhould be an
antifrceze solution, snd ils concentration mnst also be
verihad. In many cases, particulady where cliillers are
eoncerned, the svslem's antifreere concentration is
msufhcient to provent freezing. (ve encountered
systems (hal were hiled with ordinary water, which
not only freezes but also promotes corrosion,) Often,
this deliciency is not discovered until the vessel is
moved to a freezing climate lor the Grst time.

EMNGINE AND GEMNERATOR
Winterization of the cngincis), penerator(s), wing
engine, and thedr related systems should be carvied o

i Lhe segquence desoribed belosy,

Begin by adding the appropriate quantity of stabilizer
W the vessel's fuel tanks. Be cortain (o use stabilizer
rather than a bivcde or cetane booster. Stored fiel,
particularly during cold winter months, ruredy encounters
biologicul srowth. Fuel “enhancers” or cetane booslers
may be added when the vessel is commissioned. Tdeally,
stabilizer should be added during the final fillup in onder
to ensure thar it's circulated and aritated sufficiently
isicle the tnks Tr's best to avoid fully toppioge ofl e
el tanks mameliately belore stovage; leaving the tanks
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seven-tenths to nine-tenths lull will sllowr sufficient room
for expanision as the luel warms in the spring. It's ensy Lo
identify boals that have nel been afforded this cxpansion
roor, beeanse e vents begin (o drbble filel as spring

approaches and temperatures s,

Adthough chaoging fisel filters when it's not necessary
can reduce efficiency [ slighty direy Gler does 2 better
Joby of capturing dirt than a sueaky-clean ome), changing
lilters scasonally makes sense. Starting off 2 new sewson
with clean flters means they arc less lkely to roquire
replacement midseason. Both primary and secondary
filters should be replaced at this time, including those

Unee the filers have been replaced, min each engine
and peneraror on i freshwater fhush for as Teast 15 mnutes.
This accomplishes two poals. First, il lushes salt and
debris out of the engine's mw water cooling cirenit ane
exhast system. Second, it ensures that the fuel filvers
fuwve been properly reassernbled and that ne gir has been
mirosluved inee the feel systermn. (W lhen i engines ue
wdhng, fuel muves through e system relatively dowly;
thhus, trapped air may take several mimstes to ke its way
from the Alters 0 the el mjection pump wnd mjoctors.)

There are twor options for opetating an engine on 2
freshwvater flush. The first and simplest calls for simply

Leh: Hoot axchangars frequentty becone foulad with morine e ar 7ine anode debsis Winrarizalion abbards the boal ewner on ideal
eppartunily I inspact and serviee crifical componentz and squipment such as this. Right: While its lavel should be chacked, the
coalent in fhe recovery or overflow tank showkd not be considered an goourae representation of the concertrotion and associoted
freeze prolecfion of fe coclant thet's in the engine. Always drow engine coolont direclly kom the expansion fonk when testing it.

used for generators and wing engines. While the Gher
clements are our, closely inspect the inside of the filer
bardics and owls for an secumulution of din, delds, or
waler, Il Lthey are dirty, tis 1= the time 1o disassemble
and clean them.

It s eritically important that the antileess cookant used
in the engine’s closed cooling swstem be of the PrOpCT
concentration (o avold freere dummee. The most acecurate
method of checking coolant concentration or strength is
by using: & redractometer, which is cupable of tesring both
ethlene bused and propylene pheeol-hased cookt. Tn lien
of this, a “lloatmg ball™type tester may be wsed. Ideally,
e mmmaure shoulkl be a 50-540 sohiion of coolant and
distillex| water, which affonds [feese protection down to
minus HI°F, 28 well us sappropriate comosion protection,
Understreayh coolant should be fortified with new,
unliluted ookt watil the required concentration s
achieved, IFthe conlant appewrs nmddy or resty, or i in's
e than two years old, i1 should be replaced.
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closing the row-waler intake seacock, opening or
remowing Lhe lid on the: rw water strainer, umd
inserting a garden hose into the opening, Tom on the
garden hose und then staret e EOFME, MmNy it at no
miwre than idle spesd, The garden hose flow rate should
b adjusied so that it's always supplyving sligrhthy mure
water than the engine’s raw-waler pump is able (o
draw —that is, the strainer should be overllowing into
the bilge. IM vou choose this method, the engine room
hilge puanp should not be winterized until wiier the
engine fhushing procedure is complete,

The second approach utilizes the Qush bucket.
Disconnect the hase hetween the strainer and the cngine
al the strainer, lnsert vour flush bucket hose into the
engine inluke hose. {The interface docs not have to be
entirely liquid tight. I find that wrapping 1 wet sg
arcnpng] e twn hoses i sullicient o allow JHIUIEAET WAL
B Place (lie grarden hose oo e flush bocket wod
secure 1t there by tyige il to the bucket’s handle. Becuse




of the heirhi ol the bucket, the hose often wants 1o Gl
out of place. T on the hose, {1l the bucket, @nd then
turn: ofl the hose. Start the engine and ohserve the level
of watcr in the buckel, As il begins to fall, mm an the
prarden hose, adiusting it flow to be approxmately the
samd a8 or sliphtly more than the engine's flove eate, |
Lol it EBramwly g insgall & vabee, such g Usose avadlable at
hardware aund home nprovement stores, on the emd
of the hose so you don'l bave to lesve the hoar cach
tme you need to tum the hose on or ol Because of
the huckets volune and the buffer it provides, an
overtlowing rate of flow is not 95 necessary as it s
when vging the previously described strainee methodd,

The reason for allowing U eogine Lo dres water oax
ol eilher the strainer or the flush buckel at its vwn rale i
to prevent looding ol the enyine’s cxhanst system and
ultimately the eylinders themselves. Additionadly, the
“open” flow melhod allows the rate at which water is
supplied to and nsed by the enging 1o be monitored. A
pressuriesd supply of water shoubd never be attached
direetly 1o an enging  whelher the engine is ranning
O Ikl

After the engnne has been flushed with fresh water
for 15 minutes or longer, move on to changang the
crankeass and transmission ol which will now be
warm and casily pumped. If vou condect remilar ofl
anlyss, this 14 an ddeal tme to take samples from hoth
the erankease ol the mmsmission.

Alter completing the il change, prepare (o
nontox theough the enpine, Drain as much fresh wazer
Irom the engme and cxhanst system as is possible and
practical. Larger exhaust systems and heat exchangers
are capable of holding a considerable amount of water,
whict: will unly serve to dilute the nontoxic antifreeze
as it passes through the system. Additionally, if the
waler B drained, it's often possible 1o use less nontox,
Mot heat exchangers have easily accessible drain
plugrs, while you may have to search a bit 1o find drain
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plugs m exhanst elbows and wulllers, If you can’t track
these down or # you are unaure about which plugs to
remove, don't be overly concerned; it simply means
you'll need to vse more nontox In order to cnsure that
the system has een properly freeze-protectexl.

Fee prepared to cither dumgs pallon contners of nonto
s the sei strainer or Bl your S-gallon flosh buckel with
nontox. Using an assistant who is outside the boat (but
not standmg behind rhe exhaust outlet), start the cngine
and allow it 10 num at dle while pouring nontox inte the
strainer or fhosh buckee. Do this until a solid stream of
nndilired nonox exits the exhanst. in donbe, use more
nonoes; oo mnch can't be ron through te system, Onee
this poal hus been ackieved, shut down the engine, Tl
ooling system is now winlerized and by minning the
engme unmediately after the oil and transmission fluid
have been changed, you've coated all vieal, internally
lubricated parts with clean oil.

Odnee: the engine s been stopped for a fow minates,
check the crankease fluid level, amd add or rermove ofl
a3 necessary, Some types of tranemission fluid cun be
vhecked while the engine is al rest; others must he
checked while the engine is manning and a1 operating
temperature. If yours is the laller type, place 2 tag at
the helin as u reminder to do this when the engine is
commisioned in the spring, Finally, give the entite cngine
d Al coating of corrosion inhibitor, such as CRC 6 56

The many syslemns on your boar deserve proper
attention ar the end of each sepson so that they can
survive the winter and serve you properly when the time
for spring commissioning amives. i,

Foar snfarmation o gz your lomdor's sutboard, see
the Héb Eoctras fir thc o ot pacssgeniaben.com,

Seve vzvms and aperater Steve T Auionis Marine
Consuitring (ctevecdmurinecomiadimgin), frociding consalting
seroees fo bet beeyers, aooners, and the smarine tidusiry,
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: - = Parts identification
%E’EG@E‘B Corp = Fast paris shipments
=Tirw Lobmms Ford Expeets™ » Free spare pﬂI'IE lizts
w * Complete cruising kits
SR = Help from knowledgeable boatmen
Klmarnack, Virgmen 22402-1838
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