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< t't)tttl(ttll or floiri,Sltrttrr ,\tlslr'rtr. 'lllrc scr,orrritu'\':\'si('r)r is lirt,.tclrrrr:)-st('ili.
' r'otllpJt'it'iv isolaterl it'olrr tlri'lltittlrt'r- sr-s1r,ur.itrr,c ilrr.It.iirrlur'\\-iiICf qo(,r
'l':lr tirc lrrltc. oi tire ltoilt'r'n'hi1t'tlrc ir'('ou(lilt'\'\\.atct') u-Jrit,h is iroilins 1o

,:,- rtcanr, is ori thc shcll sirlc or ihc ltoilcr..
' rirlll f irc; irortr i,hc boilct'tcl tltc stcaui rli'urrt ri-hclc thc u-atcr.is scpat'aicr1

. ilrc stctur. Tlrc rlly raitrlliictl stt:lurr tlrctr llort-s blck to llrr: t,ngirrc r.oorll
I. it, (h'ives shilt servict' tttt'iroqcucnrtol scts (SS'fG), coolrrrl, Lullroqr:1gy11or.

- CTG), antl thc ruuin plopulsion tiri,lritrcs.
r',rr-ision is tttrtrlo irr sottic ship. fol rlecrhit,clrirrg llrc prollrilsion lulbincs nuci
.'iion qcal's h'onr tlic trt'opcilcl slrtit: so 1hl1 ihc shilt can bc rh'ilcn throuq-h
.',.:itcr l)v ciectlic tttotols titollntc(l intcgllilll' on lhc ltroltcllcr sl1rft.q. 'f irt'
:,c ruotors crn lcccivc l)o\\-cr fi'orir thc bltLcr'1', r'r,orn rlic.cl cngincs, o1 f1o1r

-^)C rirotol gcrret'u1ol rc1s.
- iirrlirtti. \\thcn thc t'cactot' is in opclalion, t.lrc lon'cl iclcl ot' tlr(' r'r'ut,ior,

.:t'i1IlcliL is kctrt, isolatcrl litrti lrcl'sonncl cunrrot out.('r tlris splr,c. \\'ii.irirt r
llulcs aitcr'-.ltttttlon'n thc lcrtctor courl)rl't lr)('1)t, lon'o. lclcl crrrr lrc crrtclerl

: - rtt tit rrl-titttcnlurcc tlot'it.
.Lit:ld of tltc Sl rT;jacAr t'tttcrior rcrluccs tlrc lrrrlirrtion to u lcr.t'l sur'lr tlrlrt

- il crujsc iasting thc life oi ilrc I'ellctol,, tlr(, 1\.cl'iig1 t.r'eu.r1t,irrlrt,r,g-i1l
: lc:s rarliaiiorr tlrltti irc u-otrlrl rlirt'ing l iiit,tirrrc il'olil \-lirys nurl cosrrril
rrri nrriural rerlioa<'iivit,v iu 11rc sr,u, lir'. tlrinl;ing \\.irtcr'. urrrl qlou1rl. I1

-. iil' ol ollcrat.ioD iltc alt-t'liqc t'i'ctt' rrrcnrlrcl' rcccilc(l 1e:s thltr lltc Ilulcarr
- ..:r,lulcis allou'able rariiatiou rkrslt.qc lor. orrc n'ccli.

i,r1t. '\ 1,v1ticai scherluic lor' :taltuir ilotrr u colcl conriitiotr iollon.s:
.:'lttlitl's bclolc tctlirrg tturict'u'n.v--onc lr)il1r slilrts t pr.cci.ilicll clrccliolT,
-- a ihol'ough clrccli oi all t'cltctol contlol crlrriltnrcrri. Tltc in-1tolt,5-11r,.1r
ctiqint' r'oottt lttttl t'cactot' cotitirrrtrreul, r,hcclis syslcrris linecl up fo1

- r)n.

ilotrrr beiolc rutricr-tlay iitttc- cnqiucr,r'irrg^ rhriy scciion stlriigls tlrc
C'ouuitr-rcc prrliirrq r'orl-..

.,trrl onc-ltali ltortt',. bcfolc tturlcr'-y'rr1. iirrrc -,r'cut'tur.silrr'1u11 ..rrr1l1ct.rl--
r-l lli) plirrialy looql lntl -ctcurri litrcs.
-i- titinttics bcfolc ttutlt'L-n"ltv tititc-' u'lu'rrr ul) tul'l)ill(,s. I)rrl irirliogeti-
-,..is in oirclation.

lr rrrirnii-cs liciorc irnrlcr'-n'av tirrrt, r'cltrlr. to ut.rr't'r' lrr,lls.

- I{ow the Deck officer can Promote Efficient Boiler operation. Sorirr--:'t'1's:ccllt 1rl it'tll thlt thc t'ttgittccr"s orrlv Lcrrsou lor ltltxr-ing itrltc-* is 1o
: lrt'crttllott tlrtsf ovct'tlrc clcari tullsirlt', unri cou.urlucnllv tlrcv t,cirrsp to
.l,t's 1o llc lllori-n ott tltcil n'lticlr. Iu urrrlr'r'.trrurling oi'1lrc r.r'rsorr lul

- 'itlrt's ttiltt' telttllt't'tlrt'iI r'clrrt'ttirrcc to q|ltDi llre 1)(,(,('s:lrl.y pt,r'trrirsiorr.
'lt'trctl iti lroilt'r's leavcs lL lrtvt't'ttl .oot, ou ilic <trrt-ricle o{ tlrc stnull ri'uter.
.il,rtt.l)' tIis<'tt:scrl. 'l'lris sool is rttirlt'silrr]rlc i'ol ilrc tollos'ing r'('lsolls:
'uoL ltt'ts as ltn ittsLtllttot'rtrtrl slou'. lrcril, t,r'lLusi'r'r'to llrc n-tt1t,t.ri-illrin
'. (2) Tl tltc :<lot Lt'ttltirts in u lroilcl rvlrcrr fir'r's lu'e sr,r,rrlcr1, ii, air.ollrs
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Inoisture fl'om the air; the tttoistulc activutes the sulfuric acifl in t[e soot,, an6
this ltcid iti tttt'tt altacks tlie nictal of t,ht: tubes rlnrl boiler clrurrr. (3) If allorvecl
to t'ettrllin tot-r long, lhe soot ltacks into lr solicl nrass anrl can ire lcuoyccl only
by tedious hancl clcaning. 'fo nraintain rnaxirnnni boiler cfficicncy, tlbcs s6oulcl
be blorvn, rvhile uncler way, once cvery 4-hour l'ateh ancl, rvhile in port, trvice
a rlay. \\thcn "tubes ale blou'n," higli-pressnre stearn is admittcd to perforatccl
trtlles (linou'n as soot blou'cr elernents) rvhich arc permancntly instaliccl rvitSin
tlic boiler'. Tlie clements are rotatccl so tliat stcaru jets frorn the perforations
play on all the tr.rbe surfaces rvithin the boiler, clcaning tliem thoroughly. Tlbcs
should bc blorvn rvhen tlie rvincl is abeam. The officer of the deck should also be
arvare tliat maxinrtttlt cfficiency usually is sen'ed by steaming with a light brorvn
haze

4.3. combustion rn rnternal-combustion Engines. The fuel for an in-
ternal-conrbrtstiou cnginc is bru'ned u'ithin the cngine ancl the prorllcts of
cornbustion pass clirectly through the engine, resulting in the transfomiation of
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FlG. 4.3 ONE CYLINDER OF A SPARK lGNrTtoN oR coMpREsstoN tcNtTloN ENGTNE (FOUR
STROKE CYCLE) SHOWING THE FOUR PHASES IN ONE COMPLETE FIRING CYCTE

heat into nrccltanictl eltcrgv. Thclc arc basic rliffcrences in the threc comlnon
tylltl-s of cotrlbttstion cltttttbcrs in intelnul-colilnrstion cngincs. In t|e spalk
ignition, cotntttonly rcfcrrctl to as the gasoline engine, corrbu.stion charnbers
are locatcd in cach cylincler and cornpri-sc thc space between the top of the
piston and thc top of the cylintler. Fucl is achuittccl pcriorlically ancl i-q ignitecl
by an eleetlical sparli. Thc fucl ancl air are mixed in the carburcbor ancl entcr
thc coliillustion charnbcr togcther. The gasoline cngine is seltlorn seen in naval
I'esseis or boats non' ltccausc of its extrcnc luel fire hazard.

The corlprcssion ignition or cliesel engine is a reciprocaling engine very sirni-
lar to the spalk ignition enginc shorvn in Fig. 4.3. Thc rnain differences are that
tlie fucl is ignitccl in the rliescl engine by the high tenrperature of tlie highly
cotnPressed air in tlic colnbustion chanrber'; air only is taken in o1 t|e intake
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