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In presenting this paper it is my hope to treat the ractlcal
¥|deprather tﬂan enFt) rp Into a d|s>c/u53|%n as to the cPr% erclal
ﬁa ur % he purpose of more com;i)re ensweaydpacm%

the su ect efore ou IhavT had § ?mebueéarmts n ?
lantern 5| es mi e of actual insta athons N rk mg
satisfactory results. Fortified with these and other data, |
will now ndeav?ur briefly, and | hope clearly, to pourtray a
mercantle (nstallation.

m oIl Is an |dealf . 1t is pumped into th
kers m%uc %e same wa(y rehwat |spta?<en on %oar
th u% 0Ing awa}/ with all |rt an u&t so apgra atlr}g t0 all
oar omatic agﬁ |fances feed the ol Maces,
w ere |t Pro Uces an ev lfurns with ver |ttIe smoke.
Increases the output of the b0|Ier eaves no dirt of ashes behind;
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tp us ng our oldest auxiliaries, the. Irshman}s Charrota
t orsts F rmstrrl) % or ot erwrse on the retired
It is eaery controlled rg t, 51 gg torch tot e burn r
Penavave anq t]efr[ are lighted: Glose the valve, Bndt
fires are extinguis ed gaving no burnrn em ers 1o be con-
sumed wrtho t prog ucrn e er beginning there
were]nosarsrntee ses
orou )Bsatrsfred that asa eat- roducrn agent ol fuel
rs irmly éa lished we]wrll now drsc S IS re at e Va ue as

eat ‘producer, and the ecopomy that may reasona
expecte by its application and adoption, - We will endea our
to compar the ree most com (on soubstances emPoye In
produ mg eat, namely coal, wood an %etro eum oll

go IS rrep rnawd different manel varrous users

n the resu ts 0 tarne vary 50 materra t no_correct
aa can be formulated and’ established for estrmatrn the
number of barrels of or rerdlursrte to equal a ton of coal,

t s necesﬁar\y before sfe comparison ca{r ﬁ made on
th rs hasis to e the sPecr Ic and exact resu ts that a prob-
able user of fuel !< ining wit P As the ave{ %e
coal user does not nowt e exact results he Is securrn ro
his coal, so that he mfay e>ipress It In pounds of water
evaporated to Hounds of “coal consumed, we must assume
an average condition

For example, suppose coal cost 12s. 6d e[ ton_of 2,000 |b.
and t oretical numt%er of B.T.U be 13,000 to n
oun 55 Rer ent, 0 these H.U. are transmitted to t
ater assumrro at fue oll has_a theoretical heaf value o

d know %that 7 per cent 0 thr teoretrca
alue can be transmitted to the waerw erete %estw
dnparatu%rs empoye there will varl le 13,300 neat

In each pound ; 13, the effective number

opneat urﬁts rrFr)a poun t qgrnto 14,300,000, the heaf units
at mau

Eers 100

eutrred rnaton ofcoal ould rve In round num-
+ therefore (assu [rq the abOve condi trons to
e actual ones, one goun oll 'In steam pro ucing power

would e raotcal urvalen to two pounﬁtso coal,

Texas oll We a ou ]Z Ion ma rng
allons or 3- arreIs 0 orI e urvalent tlon of coal oIn
e above afsumftro% and at s 9. per barrel would equa

In price, coal at per ton.
he "American Socrety of Mechanical Engineers has es-
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tablished  the following relative proportions between coal,
wooc? and petro(feum r?il in condu%tr g boiler tests :—

wood equals -4 Ip. coal
2£qb wood gquals 11b. coal.

Othgr authorr%es eatrmate 2J Ip. of dpf wood echuals L1h. of
coa The ordinar wood used | frrrng ho ers contarns
hout 2 mper cept of water, therefore onl to- (? com
ustlrb terial 1S retpresented in eachg und o woo
total heat of combus on In_wood, is 10,9 and 75
er cent, of this fi ure rs% unjts, and re rfesents "but 56-5
er cent. of the available heat units'in thaf o averag coal
these uni s re regurred {0 vaﬁorr e 14 Ib water
a eac poun woo contains éere ore the net ahva
abeheat IS only7951unrts er oun of wood burned
rng er cent; of ‘moisture.” This rgure may be use g
sea roxrmatron in comparrn ertain m?unto woo
wrt1 | of a kno nva ue 0se th ecalcu éed amoun
eat a pouna of coal b 3 an acJua
tes sowe an evaporatron of o ater per goun

coal, then 13,035 7951 t ? onem expect
E%Ieé/raporate about 428 Ih, ofwater per Ib. of wood In the same

Summarrzrng the above resultﬁ elimipating the o%d fi urei
ang assumrﬂg vera%\e wel t of oll ? not the actua

W%%e orrf ﬁro uct ?e uce the followin

2000 . co%ﬁ Ik Owor nar maPI erghs45%0 Ib., equals

ne colr d of white o;1k werqhs 3850 Itf eguals r1711 IB
coal, equals 850 Ib. of ofl, egual to 122? lons e(w)a
1491Ee|%orcctoc;f beeech Ired or Iac(t)< oak weighs 3,250 1b., equal to
One cord ofgolt estnut} or elm, weighs 2,350 Ih., equals
1,044 1b. of coal eg
One cor of ave a%e pine werghs 2,000 Ib., equals 890 Ib.
coal e uaB ?
ges t dresults areb sedong dlqbu lit fcoaland
W00 ﬁ onteassum tront tthe ue rances are
of such a na{ure char%cter an esv\;r ? oduce an
evaporation of not Jess than 100 Ib. of water from an at 212° F.
to the gallon of oH burned
For & number of years the use of oil fuel was pretty well
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confrned to the Caspian Sea and the rivers in its nei hbour
the oIl bein I?ntrfu was used extravagant

fresh water bein plentitul steam was lentitul Iverrz
INg purposes W'} outfang/ risk of saltin g the Inside of the
borI rs which o rtse an important factor.

Of recent gears ol has been drscovered In various Parts of
the world, and its use has become more general for marlne pur-
Poses Engineers were not slow to récognize that jn order
0 produce %atrsfactor results the systent of controllrng and
andlrn it between the strN e fanks and the fJnac was
a most rm ortant factar; all grades may contain dirt, Dits
waste floafing and forer%n matter which are lable todrsur
the adjustme ts of the 1 stallaf}r/on whose dut%lrt 15 10 0 ervey

gr;e &rs&)o the Turnaces regularly, ana as nearly automatical

Phe successful agﬁlrcatron of oil to boilers is a strictl en

ineering feature d shquld rn n rnstance be delegated to

n%/ ?ne who IS not fa rlra with t e sub ec n rts varrous

etails. Ol | rs a_subt ?oo serva uf a bad mas-
er: any one e%rrou?o obtainin the hest re?ults ust{r %
ect nojie of the defails which go t ma e up a first-class plan

Ierences existing between the rghesta lowest f

] rrrngS 0constrtuetxe ethteev rrouse daeigoeels 0 efrr:renfcatti (art
g}gr tt rnsrta Iatron o rPPor ?randﬂﬂt) same.
This ern nl(tte as true, ow try and a[r er thra
8uestron y making three selectr ns rom the severa thousan
? ns of "hurners on file_or otherwise in_the patent o rces

reat Brrlt(arn United Stafes .and the Contdnent many of
t em unwie castrn s, and, like street mg IcIne ven ors
proguct ons on¥ plred erfection woul be attained.
Irst srn? alr as an atomizing agent.
%co )—=Us 9 steam as an ato rzrn%r ﬂent
r] —Centrifu a ctlron as an atomzing agent.

n the first ca\se owrn are. requisite” —

Stor(agbe or settrn tan r]tgrng gstem wrhst{arners
or mu ?xes also ?e arrve se ischarge side o gumIp
ca a le of keeping t eJ)esure cor]stant A meter Tfor measur-

t]e uantr dr se r) owers. Heaters. Burners.
r] en rne an auxrlra OWer.,
&r ang escribe t e?
Sett rng Tan There are two of these placed in some con-
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venient posmon e| her on bth seattlngs on strtn?ers or in
‘tween deck s each reenou to hold™12-15 houfs sulp
the main ob ec of t S being to se aratet e oll from
any water |tm ( P

|n su enm&t bﬁttom
of these tan sare was g tes 0f 10 % IVISIOHS WhIC pre-
vent the water_ from aﬁ

in mtxm Wlt the ol rough the

gttc mg (fr ro mg of the vesse Above these divisions is a

team coil for heatin the? to sﬂy 100° F. to 130°F. Ip

case gacudent the 5 % Fowed to fverflow theets
B vérflo geftt which allows the oil to run aﬁ
ynkers. . On each there Is a g tt(ge gﬁ Itted similar

wh t1s fitte on an ordlparg show the hetﬂht 0 o

notin t ount of water, or the cqnsumpt ﬂ checked

at he en eac waftch Each fank is fttted Ith a suction

ra|n [ptpe ormer about 8 in.from bottom

e latter at the hottom to drain off an¥hwater which

hhavtLte g ol s it s

o SALIPICES B Il M s i o
[namee t %WSWhtene”lf'|earﬁelngECESSaItatllg h? introdyc t]on Oq

Ié/ OCCUI’ an“explosion of the gases
|n t e urnace causin

|n Syste | eneral\ conveniently situated in or

rkear the st ke oIy |t% %ttons)hetn cicon\/yesy H ?
hunkers. t urners, and ou % st

Rlumps of su ta | esign and |ze %o ag le the ol V\f ase

osstemsou(P eacetaewwh 0es not emp o¥ e

ymps connecte forater ate use. Qil Is not so easy 1o

tth as water : oil leaks %o ngéstakeu temsevg ere ore

this batter reﬂm{es C?ggnTIHESSI n, a CCGSSI%WIe on a I'IE)

pan or save-all for ¢ As with
coal. all sorts of extraneoH atter Inds 1t }/ into the
bunkers then it becomes { of this cwi:] tng system
to provide means of |ter|n an temavm ese accu uLa-
tions w%hout dtsturbtng 8nt|nua P rfor ancg the
erefore strainers or mu boxesaefttte In duplicate

umps, t
gn t esuctton s| e o the é)ump, avm% \zpass a?owm
teon(ito ecea]ne whi other 1S at \work |sno
unusual to find a ter fitted on the kscharge 5|dfeo the um
to preev%rltjtmaenry particles of old packing, &tc., finding Its wa
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It gerng desrrable that a unrform pressure should be main-
tarne on the urN th eVMmap disch ar es into the ottlom
a large air vesse o‘ B au %e] s and sa et%va Ve:
Bom the latter agr ers ed ack tg eSﬁctron keeps
ressure stea rom the si e of this air vessel some
|st%nc% from the bottom aprtpe Is led to ﬁhe oll meter thence
fo the heater and urnﬁ IS essential that all piping . be
rr?n not co er also that exceedrng care he used in 'ma rn%

40 nts, |f he stokenold plates were to get covered, th
ves sae |ght e enda ?ered ,

Certain fuél olls are.of great viscosity, which mcreases as
the tem%rature falls: it is therefore ner:essa%/1 there shoul
means 0 eatrr}g oil In hhe bunkers so that It ax]more rea |
flow to t The usual manner of acco Prshrng th |s
IS bey #]Iacr corls ofafew turns of steam pipe near the suction

Arr BIowers—These ?enerallg take the form of Fioots’
Blowers, so well known ?\%ﬁ ||, and fitted with duplicate
steam grnes only one 0 fh IS n service at a ti e an
draws re€ air from’ the stokehold or heater as may be gesire
d;c arsges Into adt alr cush 03 tank w Ich marntatjns the
esrre bavre sure stead|ly, then le roug %J) e to front of
orters here a branch pipe |s ed to each burner, on which
IS fitted a sto vaveB ontro JJ
Heaters—T Fsear out 10m.m amete havrngaone in.
co Fergrpe coil Inside, 81n. diameter and 6 ft. long :oil enters
heater at one end and discharges at the other : either live or
ex aust steam can be ysed.

Burners—These consist of a jacketed he oil flowin
throu he pipe an ﬁe a?r ﬂotrv h B h the jacket surg
roun q the pip T at the outer en Ih are two vaIves
the one 10 contro the ol suBPy andt eot er the arrsu%ry

e’In connexion with an .insta|fa-

Fur ace]s IS 1S a feaf

tion which .on many 0ccasions doef not e[)t 8 coBsr erﬁtron
fo which It is justly due. T eresuto compustion erng eat
It mtensrt |she rred thev rrous conditions,na

when, where, an eratj at which, air 15 admitte tot
combtrstr n ch mber e condition oL alr whlen a mitte
controls the efficjency o Bts mixture wit h conse-
ﬁuentl Aits complete com ustroP Frerﬂueg com ée com
ustion Is (mpaired on accounto the method of its Introduction,
to a very high percentage.  The operator may try to increase
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tne rate of combustion without rarsrln h] tempeyature of
t e %ases thus resultrnq in smoke, unleds t ere IS 'admitted a
sufficient guantrty of oil to rarse the air to th esame temlrltertaf
ture as the comhustion ¢ m er eoreaey heat Is qrve
thus wastrn fuel. The dr Ticul tg is, therefore, to srrke the

PnEX medilm, so th at no exce? heat)wr e carried up, the

ev. In the ear}/ stages of com ustr%n th gases drstrI
ata 0 tem erature Isin raprd enter the tubed and pass
u tec rm unc?nsume There are varrous arrangements
wor uta ?ree that an extended front Is necessar%/

an t att e throat of the furnace be lineg, aso the bott%

tk dt e hot bric wrll co ume any ea tf%e %

ac sides of com ustronc amber be line s rg
the ower row of %u es, th e | ea being t]o obvrate t ng
t local |zrn% at and ama%rng the_ hoiler. Retar
one revolution p fitted i tupes will rove benefrcral

reason the actt at such devices not n}/

ated pro ucts camboustion romlpassrraqto reeR/ rou
the tub es likewise cause a unifor strr utio ghee
?a%e]selrn therr passage tnrough the tubes to the root of the
I

In thus ausltn a more uniform a}nd effective h atrng of
the tubes, the lianill 8 the eHd o{ e tubes to be burn&d s
Fndou tedly ﬁrmrnrs ed., Wit h as a fuel but Nittle soo(s
orms on the eatrn% surfacei W fre retarders are not use
In large t bes In an .ol fue mstal tion, 1t Is reason%ue {0

Presu at a certarnLPortron of the gases of combustion
each tTte funpel without coming into contact WJtasaa]yfue

the hoiler sur afes Where coal ™ however, IS use

In a Marrne hoiler, the resultrnq coating of the tub e? Vsoot
enerally reduces their s?cHona area t adegree suffic ent {0
ateriatly impede tlow of the gases of combu hon and rhe
ore un r such condrtrons t ases reach the hase o t
funne] at a canParatrve}/ ow emperature,  Where or IS
H)] h can be regarded as a fact that the v OC'EV

oW 0 the assrs reatert an when coal is use

Ehe efore retarq be used In the case of Marj net e
oilers : as an ar tot eproPer requlation of the su

an ir to the burners ror? are sometimes ranrr;

t at e man In charg e o the fires can observe t eco our of

ases le vrnﬁ top funnel.

G soline Engifie.—For purposes of raising steam in such an
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installation as the forer%rorng there IS frequentley fitted a smaII
auxiliary blower drrve by-an ol %r qaso Ine n|g|ne sufficient
to work; say, two buyners rn each boiler till there is sufficient
steam to wark the larger plowers,

tis noit In reriuent to find a combrnatron of steam with
thrs tg/lng Instal atron v[/)here the D. boller I {rtted or urnjn
coa oil, steam onny eing use onD boiler whenburnn
oll.  The accompanyirg drawing explains such an insta

n.
| haye heard the su H estion made of frttrn% a compressed
air tank I rge enou ? contain enough air o raise steam

The oI trcu ars an summ of the. v
a steamer Wi erest ou, T evesse as origina y |tte
with the Howden system of forced draft, and eseveral
trrPs under coa ue hefore the oll Rlant Was msta ed

| observe there Is recorded a Pressur
well kgown {0 engrneers that the htd drtX teat Pere
|s a determinin s evaporative efficlency

ctor as re%ar
This can be asc bed to two conditions, —
First, to the ISP cemgnt ﬁ a certain apr%unt of 0>W
in agrv n vol umeé) alr emorstnre qr the atmos ere
% . 1o the decrease raﬁrdrty of diffusion of the' com-
bustible dases with the . ox 9 due o th regen?e of the
mert moisture. HeBce scaf e the Torced draft fan was
fd at_times wrth eneficial resu ts It Is therefore reason-
etr; infer that when olperatrn ﬁ boil er ata nrven capacity,
the efficienc varres rnve th e umrdr

se
Stea er, y(
nerg 25 rn X 42 in. x 68 rn x 45 in. stroke x 180

pressur
Number of boilers, N mber of furn Avera

{ 32f 1 afctubes 55 eagt]

es, 2in. Inside. Tota

13 eter of rnacs 8 1n. ber 0
Eor naq t. Drameter oftr?t]J
trn surfdce,

%um ary of passa
Total steamrnEtmg 16 days, Ohourf 1 minute,
Steam prefsu oiler avr% Vac D. HP Cyl., 155 Ib.

R vg|u lons, 778 eP/mrnute totatJ 72 il
27Dregtargrérenby shrp,p 3231 knots. By screw, 4,226, Slip
S%eed average by ship 8-43 knots.
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24Iélorse Fl’ov§e2r4(l)\/lam Engines, 2,000. Auxiliaries (estimated),
Consumption, 2,970 barrels of 42 gallons, weight per barrel,

hoﬁr@\rrels p%r hour, 774, Miles per barrel, L09. 1H.P. per
Alrgressure at Fan | in, at posnlve blower, 11b.
Funnel temperature 540° F
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Fig. 4.
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The following letter from a friend of the author who has

been accustomegd to gea{ with oil fueﬁj for tﬂe past elghvt years,

will e mterestlrhg aFd Instructive.
Great care should be taken to have tanks thorou?h%clean

be uttin o* in, .No waste sh ou ever pe used for

out ﬂ or it is b%und to trouble sooner.or |

ﬁnd Lisua appens in heavy w at er when ship is ro I|ng

|

oW

Avihing which will sto he egulriy of e flow of o
tn tare zgf%t\??ﬂ a?fecaarnsseus oki u%(ﬁ X attenn?en agflven
The act s%ouIJ be boP e’in mlndV\hat any Ptt)re E
foon clogs t etubes an) runs up th econ?]uméptlon which neve
owers a(ngam unti tu es are swegt ot IS heavy an
%tIC X] cannot be blown ouﬁth rou hlw]nth s}eambowers

ust be swet or w IC gur pose I have found spnn%
scragers to answer best. [t will also ;t)ay to see that cargo line
g rains bﬁ re |oa n?fuel A little” water in O(Ijl will make
urneswoh adly, ca In? up the sprayr ugs and nozz sso
that the oot thie' 0| out sid e\ga}/ IS TS worse. wit e
alr sy st m than with steam, and the only remedy is to pul

each urner out and clean it
esence of water can eve%readllytoldlﬁy the er afi

soun WP[[] alr system, %Ut Wl[% ?] there’is such’a roar
the water is not noticed until t urners commence to pu

out
“The fuel Ioadln%hnesh uld have astr%ner with. \ |n holes
in it somevY]eee fo tere‘iners?t not above havin g

ma'}ter In t |nei and tan E ese reﬁauﬁl ns re
inata S R hen.ncn

row ed wit
use on W st 0ast this 1S qn a s%Fute necessity with an_ aiy
Pant 8 nf(lelnever used |tW|t ﬁteam stI!]II | do Hotthlnk
twou maeaveray nice working plant without a heater
With natural draft syfsterps th urnerss ould pnlnt s? as
toconvggeataou f lr) ner end, and | ratls
admitted from below, should ?omte downata |ht an
?st eentenn% raﬁt rives the Tlame up F ainst t e
urnace ar the better way IS to alfo some o t e a|r
ﬁ ? e in from the oHr quart {s of the furnace : |s keeps
ame so supplied that it will burn wit outi % ?ona
m|n|mum amo nt of oxygen. No more air should be allowed
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to epter_than will jUSt com Iete combustron The way to %et
at thrs IS on some calm H down draft until burn IS
t I {'\lﬁ make ﬁte m wit tsmof}rn Unﬁer natural draft

genera eapres?ure in ur ace 0 |n water ess
than atmosphere. This will be the least amount ﬁler traat

the plant ILrunwréh and hent ere.1s an wrndt
oRe nscg losed somewhat.  This rsave srmpemater
0 paper ut w ere the frremen are. dep en on to t
regulating it becomes another ue tron etto egtse ves
or-even atche for that matte er en the draft tg
the limit, for it grves them a wid el ?H o work on a
they can set the Burners once for al and aveyet to see the
fireman who was mterested I the fuel bill. However, a reat
deal can be done In the way of improvement in consumptign
without makrng it troublesome to ‘get steam without smok-

In
% Now with forced draft the matter becomes qurte eaﬂ/ for
%he fan cag he reﬂu ate onc% or tprce a watch, and a er
as been determihed what the dr ference between the fire-
room ang as Vp H IS repurre fo be and since theTftirn Ges aII
are regu ated with one_fan rt IS onWa question of loo rnr%;
the vr/ ter gauge once in a w rI ith one steamer burfij ﬂ
coa rt eessarp to carrZ in. ari Ipressgre t Tan,
oil the an a urnsovrr a Ca %n wereterers
Ir wind the fan rsstoRpe and sorﬁeo as pan dr g artM
BS 11n. %atrver retardrng of raﬁ

one at p ace ront a as S00N as gases are it the
should lowed a free path of escape Th eorepcall
cosrn te a per rn funnel” would have the same effect i
closin ash pans, but the plant will not work nearly so wel

In
P noﬁrer tnrn hich has.to be called to mange(p gineers’
attentron IS t t] 8 aftomrzrng agent is not Intenaed as a
jet. to Increase t ra]
réne and a arn ave seen them, as soon gs.the steam
starte down, lr or the compressof and speed it up.
he co gess rruns toosowrtlwr cause mo rngt rough
the not rno atomrzed pr y. It run?] ast rt
[ det the fire %%h nace and Into t con-
nexion, and to h steam 1t will be necessar to open u

a little more orI f course it is mucr} ess tr R kee
steam w1t asurplus of atomizing agent, for |twr andlemore
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oil than needed, and for that reason one never sees a compressor
runnrng rta)gtrgleort IS necessary. to allow a little margin poth in
draft and atomizing arr Sbutyrf oth fof these. be Irn(tthed as far
aspractrcabet en ou have the estW e tainah 8
Anything t at auses smo mg remedied at once,
for |t| not he ttle extra oil that is erng urnt at the {i %me—
(s e.sma est]quantrty more than th€ burner can nandle
0 it— but the extra“amount needed to penetrate the soot
thu‘s forme
Smo e rno smek the tubes should be swept every two
mots t east %\l some b ers troubl IS” experienced
Wit iac end of tu es :

akin ouh rrules will sto trs
asaruean have to eused \%rherethegborfers areforied?t

still they retard the draft and are mare or less troublesome in
t |smrers§vect and in small tubes the ol soot s00n ¢cho est em.
besﬁt

etsand tu estrs[(atshe&et as utan eng to
LTQU
rc
nuts sufrer

cases wgere troubllje of this kind has o cure an'
It n‘frcut
|s \r]er}/ nec ésary Pt rts ab so Y ean,
sca t not be noticed purping coa wr venoep
!< r Ilaave no doubt that™this Is on acc llrnto th e
wor for on lowering the ks tf e tube trou eceases
tbe sta The orh ressure on burners
shou low as Hactrcab h.Is gen ral 3/ about
to 2 Ib ressure accord gto the density of the
¥ Hg/ Rressure Wt eburnervalve can be run
0 en and anyth m?f at wil the strarners
0 through them, w ere t Press re e ﬁp
frn urner valves have t? he ﬁo retty well 0 n¥
ttle drift tPat comes ao}ngc gs |t ac nt| rl)ua er or
nce %ornﬁ rom one to t e othér. Almost all beginners
leve | Ig gressue and |t r% to malie som men, w o
ave not burned oil before, be |evet at the lower pressure i

ett?
have found jt much easier to break in new men ﬁnd edu-
cate them to beIreve that smokrn IS a crime, apd that they
are there to, saye o an %o ta a man w 10_Nhas heen im-
Eror{aer traine % d thin OWS a frt and canno(!

easo for bein eor | tob re

P opartrc ar
groper econ mfét g one nas to R arg -0Ut
n eve gt teamsnip. firemen, and even some
engineers, do not take kindly to it.
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Some men learn it qurcklg and some never learn, &ustlrke
frrrn o It 15 nof the oné who oes the most work who

cca phs ef rBost but he who carlr e the heat in the fire
\{Vt d be of an orange-red colour) and do the rrgh hr ng
at the right time.

“Anotﬁer sy tem whrch proves qgrrte handy | |s a smal| bell
or whistle led rom f e fo be blown ‘when smoke IS
seen.  ThIS IS esp clall nght forthe men bﬁlo learn
that too many ca Is brn eC ief oyt to chat with them.”

energd characterstrcs of the rnstallatron and burner
are sh wn In the accompanying plans.

We now come to steam as an atgmizing agent. In thig
case, lar e evaporators have to be rnstaIIed 0 make good
thewate Qst ; var |n from 5 Ioer cent, of total e a ora-
thon according ' to clas frnsta afion - instead of ajr wers
t ere IS a steam p Hp from the auxiljary steam- ogrng SYs-
Lem own and alo ?front of borlers wrth branch to edch

urner having a vajve tp control HJ I}/at each burner. The
%eneral characteristics of the instal and burners are shown

ﬁccompan Ing sketches.
olfowing particulars and summary may be interesting :

Steamer.

Principal Djmensions of Machinery,

Number of borlerg two, aII trhbes fitted with retarders.
Diameter, 11 ft ng7

Length between tubeplates ft. 4|n " Tubes inside diameter,

|n
S oorru&ated furnaces in each ; large diameter, 4 ft. 4 in.

eatin surface of one boiler made up as follows —
Tu es, ,291 Furnaces, 175. om C %m ers, 257.
ates, 101 Workin Pressure

fa I ea mg surface, %Po lefs, 5,650 %ﬂ

ISV sconverte urnr oll eIearI}/mJanuar
ameen e-room s(sa een In vessel since 1904,

H
1
1
!
d olfowingtable extends OVGI’ € Same perioda.

o
9h
nfh



Name.

n ﬁand.

oaﬁ

We?{ﬂd'
Colombo
g

Ialcutta

i
R

L

San Frisco.
ol

Frisco.

San Oif.'sco

San Frisco.
ol

i
San O|[ISC0

Hon%h(ong

«
ca

14 19

1310

5 8

19 18

139

2% 0

28 2

25 18

24 14

21 8
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1,058

1,074

1,515

1,550

1,700

Comparisons

[

03-5

02

03-3

03-4

03

02-3

03-0

00-3

1,003 04-5

| e Rl

10

(&2}

105

105

175

175

175

180

180

150

180

1810 1,743 081 180

A T;Be of burners Lassee,
T

of burners used Champion.

Vacuum.

in?.

2
23
23
23
23
2
23
23
23
23

23

of Fuel
‘é.%‘ -
= 51 S
LY
71T
25 19
%1%
10
P70 18
24 148
3 4
a4 1%
2 10
2% 18

10-24 18 8

100

99

89

90

10-7

89

105

23 9

17 8

2210

21

31

31

1410

O

=
—
[Sa)
o

7,900
8480
0,750
8,750
6,350
8,380
8,425
8410
8,490

5.250
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e of burners used McLean’s.
e of burners usendL%an 'safter 18months’ ex erience.
t IS VOyage none q e Engine-Room Staff had any
revm S experi nce with ol
Ee secon vol}/a e ¢om ared with the first shgws con-
siderable savmt fe 0.1mp ovemtents and increased experi-
ence on art of engine-room s
C, |twﬁ %epotr)servetp 1 mparing tﬁese data with the first two
Voyages, shows that con3| erable mcreasetnefftmenc has_bee
5 ured thus showin t even ?n a_first v?ya e oil fy I
|ns tton can be o eate with a fair degree of ‘success wit
|nte ?entt oug( Inexperienced_ crew.
T ¢ following eXxtract |s taken from a letter of the Chief
ngmee —
There are a lot of I|tt|e detalls which g? to make
burnlng successful the least alteration_of a burner
F will sh vra bl% ference In your fire. Then you ca
ve 100 |éte ort ?muc ourfurnac]e and accorad-
(ito condjtions of weather g?u have to ater con t|ons
elow t0 funt eg[essure of varylnngrci 5 [h.”
Megsrs Wallsen nfwa send on X
have een_most success In f|tt|n Steaﬂt Atomlzm Installa-
|0ns having now |tte ne r 3 th e Man 9
%Dlrector AL ang, Esq., uln e meW|t sun
rawings and other data, the g % urner use elnr%;th
Rusden & Ecles Patent, of wijjch t the sole right,
aiccompang rb% sketches w show the c aracterlsuc of
nsta ation and burner.

y courtesy | have geen pr|V|Ie te eruse Io apstracts
ofsundr t ers, an calc with this E)yste]ourecon-

sumpuo il works out h
WbtPOW come to the thir s(%em t to chanlca S rag/d

Li essyQu ?re all acquainte J the ofnozz esus]
or ?wns rl Ht ese u evi es ave a somewha
sf]mlar blem. ntecseo ol as the u| IS more wscoug
t anw ter it would seemt at great pressures uld be applie
tﬁ e fluid in order to effect a corres ondin rea |n

t e oil Into p arth efs From. th e ac om anvin es |t
will be seenthatt [uid assln through the ori ce un erth
actlon %avy Qressure has iMmparted to It a rotary}motl n

e “introduction. of spiral blades which s
F |entt/y near to the orifice so that tﬁ th ﬁ

arin

e rotation 0
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Fig. 5.
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OIL BUWNCR

Fig. 7.

will not Be reduceﬂ tfbro h th ctlo of sk|P friction in the
passagse etween t san P {hﬁ orifice,

Y/v urner is the inventlon of the Korting Broihers
knownp as the Kortlng Bumer, and Me%srs TreWa

Sen
Tl Ll it .

?are results of tests "'made with the K rtmag Burner
Hsm fuel sra}/edd ¥mechan|ca means which dp ﬁr {0
Peen conducted with great accuracy, and are worthy of
careful analysis.

Comparison of Oil Burning Trials with the Rusden &
Eclesand Korting Patent Burners and Coal Burning
Trials on Marine Type Boiler.

Particulars of Boiler with, which trials ivere carried out.

e T — i% fom

umoer og}urnaces .................................
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Water evaporate
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5|dg dia eteLOf furnaces . . ft. 7n.

(r ................................ ok
Eé%(aﬂeatn?metﬂ gctUbeS 1%&5@'5 uare feet
Erate area U %3erco aﬁ'.'.'.'.'.'.'.'.'.'.'.I'.'.'.'.'.'.'.'.'.'.'.I'.'.'.AO 0950

Al BTKORES S Satagarg 120 0. per square inch

Oil Burning Trials

o g Eifg;f%
eom

urners, &amﬂ

aml

gt e

tion of trial . 6 hours hours  _3 hours. _4 hours,
|ua£§ Io(%‘nfuoel e M?c ﬁte orn{o Texas Oil Texas 8|I

P

Avgraag stteeanr]n %rrg?a%e 1f ?b. 119 115 1b. 105 Ib.
: {4 %J Lo EEOWE SR WPF
ress“re..?....‘.’.'... a o ] 600 140

Tegr&{r)erature of ‘oil"at 50 F Nl E WPF
Q”%%'té/ Of';BW el Jeva 7558 1. 76900, 68501 14951 Ib
urne per

620 .~ 559-61b. 1222 b

u%(érﬂt VC(F))%Ir t%rh%léF 974-3 Ib.
ofoﬁ(actua@ by - b 22b 02
co 7-76 Ib. - - _
s
Wﬂ)ter %gor?(t)engj

1ot quantlty st

14751, 1491h.  14.06 Ib.

The above firm issyes the foIIowm% standing orders for
the guidance of captains and engineer
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Oil Fuel Burning.
Standing Ordr.

The foIIowmg rules are to he stnctl observed —
Each enginegr must acqhu Int_ himself thorourg;hl%/ with, the
E)nans on noard the vessel with the actual runi of the pipes,

cl
% BQge wells or. channels in w% of %he oil fuel tanks,
the_ Special suctions to same fr uel pumps.
b Oil Juel suctlons from settling tanks

¢) Fuel pump discharges.

%To sett n tan s and gravnatlon tanks.

d |to tan sand 3Eaces in u¥e for oil fuel.
? F|I |n Ipes from ek to oil Tuel spaces.

Heatl cons In settling tanks
Otl supply pipes fsrom g avnatlon tank to burners.

Instructions for Working Oil Fuel.

Each en in er comlng on watch, to examlne each well
e r%ace or eakage,. and’ report any such leakage immedi-
el

s
o the chle meer

set?ljsln'g tank%ot In use*s
orservce For fillin

ng |ne In off watch is to leave the pump to
igann su an avﬁatlon tanl’g In order, for t epenglheer
e en |heer when mE on watch is to see thatlﬁh

ol or [n process of be|n
the settling tanks th e\}/
verflo ﬂsot atan mov ent of the vesse oes
not mter ere wit esettmg te0|
Steam 15 then to be turned on to the heatln% COIISaoPd the
te perature of the ol raised to ”ﬂ IS e\%rees
not more than 20?de%ree and the ol l)sto e kept bet een
se tem ratures ours (the o éect eating the
ean waer thatma be cont |n same more
un: ut |t| of t e reatest mportance that th gtem era-
res dbe raised to ot ess than 180 degrees and not more

00 egrees as stated a ove
e stea gIS then t? ehe shut o{f and. the Oh aIIoweﬂ to

the time when It will be

required to use the tan

settle to within four or l(ve hours 0
he water which may settle is then to be drained off. The
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oil is then to heated agarn for two hours to bring down any
more Wwater w rq mag Zet be 1n_the oll.
. This water to be drajned off rmmedratel before the o(rl
in the tank Is to euse for suﬂp yrn% e ravrtatron tan
In vessel whrch are wit % a anks on greﬁ
car must exercrsed rn eeping the alternative tank fu
rarne %wa er
4) Whe % out to rarse steam on the boilers, care rs to be
ta en that the oil to be used for t IS purpose has een If
ossr Ie In thes ttIrn tank or%t least €1g r] hours, and that
eor has been eat escribed, and all water that may
haye settled drawn off
When startrng burners, steam should be rn{ected Into
fur ace before ol 15 turned on, and on no account is a light
aﬁo led till steam IS turne on
hrs ust be strrct atten %d cir otherwise a dangeerous
exp osrve asmrgt rmw iIch would have disastrous effects
R
Istrarner mudboxes on oil system to be examined

at least once a
OII( hre? engrneglr to report to captain any leakage from

saltwater has t ut into the boilers to
thesg hould% ?re uenﬁ tegted ysa'hnomgter an #ext
densrty ardses the orler must be’ examined af first oppor-
tunity” and extra scale removed.

The Chairman ; Some ten or twelye Hears a ﬁwe had two
Hgood papers on the question of oil fael eexRerrence

that trme as mostP/conrned to S0 eoft eRussra ryvers
Mr Hume has now ou tusas aenearer ome, and his
ea er IS a very welcome drt}on fo, t e which Wwere pre-
lously read. . The amount 0 detﬁ be ore us In the
oreset aerhgreg and shows ho orou 0yMr Hume
rasq to the'subject. He I1s now prepared. to answer any
questions or criticisms that may be introduced.

k.C R.N.R. : In the first page of the pape
the adthroarnreferg 10 the ver %b ect one dedp re‘qs to as rﬂ)d)

name te cost of runnriv% 0l ﬁrs wrtt] 8* uel compared
with coal. ~Of course we know that coal differs in price at
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different places So resumably, does oil. Still, a com-
Barrson ma % show which Is cheager on an verag
asls e where 8omParrsons of coal and é)l urngd
on the same shr are stated, are we {o un derstan that the
pound per hour ap |es {0 agoun or as compared with
a poung of coal ? r Hume : Just the same. nseveral
arts of the paper Mr. Hyme referstf Rressure oforI
umably that Is due t0 the umps forci gthe ol throl_%rh the
urner at S0 many [Poun s p square “inch. ume :
Yes.) In one of the dia ramst ere IS aﬁ rentI%/aJJerforated
rS)err? ratroDr$seS the oil come through a single nozzle or through

Mr, |-| ume expl%ned that it was a sd gle orifice that the oil
came th rou%h e or was atomizea Dy the air strrkrng It
as It came [% The air sprayed the orI Invarjous direc-
gons Mr Hu erlustrated he sglst}jm of shra Ing the orl

ﬁa further feerenge to the Contnun%r he said
the al e{ ? the |amete[0 0se Holes sometinies had a
great effect upon saving ol

Mr. J. McLaren : IS there any chance of the Oil dropping
{0 the hottom of the furnace ?

Mr. Hume : Yes: the hot bricks would burn it.

Mr.J. McLaren : Does the air strike just in front of the
orifice ?

Mr. Hume : It crosses the orifice at an angle of 60 degrees.
The oil con]es out and the air carries it. It is divided ur? into
little gobu

ear':\pt 'furhace' Farenden . How many burners are there in

Mr. Hume : There are two in each furnace.
Mr. Raimey . What is the shape of the flame ?

tt\{lr Hume | reads out like a lot of feathers, twisting
and turning every ay when burning.

The Chairman : IS there any part where the flame is most
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rn%ense in_the len%th of the furnace ? Does it go up to the
tues ? Does It Mcrease ?

Mr. Hume ; The flame increases as it leaves the burner.
Mr. Frank Cooper : What is the pressure of air and oil ?

Mr. Hume © The air ressure rsaIrttIe underapound The
orI IS anlythrn from 15t0 25 [b.  With steam aomrzrnN
ave a fittle more. The pressure of the qIl depend so
much you open your valve. 1t you open It wide you do not
requiré so much pressure

The Chairman : ?/ou are using steam you will require
to have a reducing valv

Mr. Hume : With steam, about 100 Ib. is the usual pressure.
That seems to be a pressure which suits very well for atomizing.

Mr. E. W. Ross: What is the oil like ? Is it dense or
fluid ?

Mr Hume : Fome of it is very thrchk Some rg it rs Irke
treacle and will not ump unless-it | eated t0 a p
p %rrcan oil Js qu te So thick as the Asiatic or Black S ea
ere IS a | steamers rom Constantza (SO Antwerp,
rkegr urp or when conf] g, 10 Antwera coal when
gorng ck.  They ta e the fire"bars out and change over.

Mr. FErank Cooper : | notrce seem% 0 make a great
porn%of %ettrn1g rid of the water ou the oll hefore 1t reaches
u go ahead an use steam to atﬁmrze
H What rstW %r anr%er of water being in the ol
efore it gets to t e burners If 1t is to be mixed with water
when it géts there ?

Mr. Hyme ; When at the burners the. oil does not mix wrth
water. It mixes wr% [ st am, that is to saklr a 0as ; Iter
passing through the burn rcogs it, and also wastes the ol

I Frank Cooper . | notice in the tabIe thdtthrs steamer
pay rncreasea her pressure She starte awa with

ally worked up to 180 Ib o not
know whether sheg aéj nglw hoilers oP a new certrfrcate nut
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usualli/ it js the other wzw about. Usu Ilg et reduced
from % as she allowed t carrgvmore res-
surteh tcttr)gvasnt at they could carry more pressure with 0|Ithan

Mr. Hume : The boiler pressure was always 180.

Mr. Cooper : Then eV|dentIy thfy were not able to get the
same stea ﬁ ressure vctflt the'coal.” 1t seems to me tha t\g
are verX In ehte to Mr. Hume for this p aﬁer but 0
not think oil fuel will be a very fine thing for" engineers.
seems to be more dangerous than coal.

Mr, W. E. Farenden : ?uld the author lve us the reduc-
tion In WEIﬂht of st me oil as com |th €0a I7 What
saving IS A gre wit as cochar W|t all What IS
recomimended as the best metho urnm 0 nder-

stand there are some hoats now being h UIt an fltte W|th
steam igray In Prefer%nce to ar, Lookmq at the Tigures |
the .tab | see that the consumptl%n B our 0
ol is 1-32 Ibs.” That is ver good W|th 2 w II- demgne
qua ru;%Ie ex ar]smn engine' we can get as g0od If no
res“ rom 0es Mr. Hm now a burner ca ed the
Wo Itlsaspray urner. | believe It IS one that Js comin
in very mg and perhaps he can Jell us how this Wol
ﬁray stan s in the merc ntile world. | aIsB understan
that” most of HM crmseﬁ for thIS ear are to be fitted wit
purners. _ Of course, they are alSo titted tor coal byrning,
so that any time when” requ red they can fire with coal.

Mr. John McLaren on5|der that we are very much
mdebteﬁ to Mr. Hume or t |s able paper. We have nhotor

cars a Ines driven Now we come. to steam
FR((; t|0t mEgPt fter V\)étnts some consideratio | o

o 0l
now somg |n%ltn I’GRA&I' fo the wear qear ?ea

tanks on oa[) e has referreg to
ELG see S t0 ne ajot of leaks W en carr Ifllﬂjme : ? |
burn RI oqe W% oné COEﬁ

stand a deal of rou n Use.
s o en o a line of steargers whi

w en returnm W até) eB/ 0 with t those
steame[s Ate they used for Ballast, or are t e}/ ept ebmgﬁ
[t 15 all space. How does it work OUMUgIrIIT? ue| on board %
It occurs to me that putting oil on board nust be tar more
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nsive than takrng c(pa But aqoarnst that the labour of
ar

coaﬁ Ing the oil on board ship must e cheaper than burning
Mr. W. McLaren : Our thank% are due to Mr. Hume for
brrnrgrn 50 practrcal a. pa er hefore Ehe Instrtute He has
reer totg Iprreeo 0il as 3s. de rrel, pt romwai
ave eard In the city it turns, ou atfa ouf 55, Iperbarre
VY] makes It rat er e en%we course, (? inst th a(J
ere IS a promise 0 water evaporated per poun

of or would like to He able to m%ke a comparison between
goa on a (poun per %oun SiS, as one rs somew a%

con use when toI that 10,080 1b. of oil 1s_equal to atonri
coal at 1 p is not much value for a ton of coa
There would certarn be a savr of space In dthe cubrﬁ
ca acrtz/ e oil works out at 2 ubrc feet, and the coa
ubic teet. If we take the figures 10,080 as ag arnét

0, another savrn pears In re to wer ht carrie
Mr ume IS urte at we oug tto ro ess and |t
e that | IS ocome P% e[t
Hlose prest e osrn the va ur coal fields.
daé rom that—an srnce ve hear a er read,
% to what]l hav re d el ew ere—| wou are 10 0
Qard afrtp an e areofor |tout% e
?x erience 0 The only exp rrence I ave ad wit
| has been in land work. ave heen told of the benefrts

a e treateq the case does not encourage Its adoption,
the ol were reduced In prrce it might be greatl adolpted
on shore. From some testS made in the testi qro m 0
Institute, oil came out well against the best Welsh coal.

l. Britton | It has been ?tated that the heat in the stoke-
hp s of steamers burnin IS 1N SOme . Cases terrrch a nd
that It re |res men |nure to heat to wor |nt 0se stokeholds.
I woud fo know what %p urneB berng used in
the new crursers The A atY ? een carfying out
extensive experiments at Haslar with oil fuel.

Mr. T. R. Stuart : Generallk/ one can teII some of the oil-
burr(ritn% crursehrs by the smoke t make.  Under such
conditions perhaps ‘Mr. Hume can te us somethrng of the

Wf?flareft et as co pﬁre with coal, but t ewzt € Insurance
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?ndrtron of the tubes in the smoke hox. We know what sort
of a non conductor burnt orI rs | should like to know the
drop-off in efrcrencg of a ship lik e a Cruiser; as to a greaé
extent, | believe th t rs why ‘the Admrral%has not ad

It, at least f or ver Ip ers. stdea er referred to py
Mr. Hume shows, in t e esultg tabulate eculrarrtres in the
differences of speeds and dis acements Wit practrca
the same horse power thus re errng e taples vg
tle use. f< when v}srn% Welsh coal at. 7,900 tons
acement, 106 nots wit horse-power is obtained.
nother case, with 8,490 tgns drso(lacement ahout 500 tons
ore the speed IS increase not with %I an increase
dhorse ower. [n anoth r instance, with the same |s
acement he speed is 18 less knots with a decrease
hout 40 horse- ower From experience of ships of that
ass | should that if the s eed were inc eased from
3ut|?e 0 knots, at Ieast J more horse-power would Dbe re-

DTS

S3

OO O

Mather ; The paPer is one of the mos ractical
that has bee read before the. nstrtue n is of all emore
value from the fact t]hat It is compiled from the resul % 8
actual experience in the nandling of the a garatrﬁs desch e
There are.a grea(t mang pornts in t]h Ra r well wort
coﬂsrderatron an HE deal of the | rm tion contaﬂ

I venture to, t e new to manfy ﬁve never
ﬁ actHa experience at sea with oil flel a(s ough 1. have
ad to do with varjous experiments ash re'and the %esrgn of
oll fuel burners, and | had no 1dea that there was such an ela-
borate arranoement of tanks necessary o gettrnlg any Wﬁter
out of the H des?rr ed In tt] LP per alée It t (5
mO[S('[ ora the s 'Q tte for? fue have the P Ircae
tanks holding from ‘twelve t been ours su 8
eans tan s of a very consi era e Size. r heatrrb%

the oll n(] 0se tanks d steam col fswrovrded w ro no do
Hreansa ditional work in the way of kee rn? 0i tf trght Thig
eating arran em nt.must take a c nsidera maount of

oo O, W e ol .s%'he 0se A yeay of
two ago | was (?or h pr?ock ard h?

n)g some work in one of
ing carrie ov]t on board a es >vrn

experiments were
appened to set ou

close by us, and when"the wind
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were nearly choked by the vqumes ?f thick black smoke,
ater on | ‘mad trrro on board one o the h ttleshrﬁf fhtted
or ol fue an urr r? part of the run the ?]r o ave
heen see from one e f the Channgl to t e other by the
cloud, of smoke. owever was improyed upon as the
exaoerrments proceeded and the Proper adHust ents were
had a oP portunit ofgon through the stokeho ds
while the trrals were bern% ade, and 1t was durte rmg)%ssr
0 hear an one g kin n ccount of the no se mad ?/te
urners. H 0 as Mr Humer It IS ossrbe
urn orIfueIwrt outmakrn suc anorse Fauléy om ustron
mrgqt ave somethin t t. but ] should’like to know
at no se IS gener I wrt all oll f eI rnstal ations.. # hlave
also o e orsF Y}errgconsrd(era hen using oil fue
some fand hoilers of the Babcock type, but not sobad as was
the case on board the battleship.

Mr. A, Rabertso What Is the average temperature in
the combustion chamber ?

Mr. Hupe then replied ; Mr. Farenden has %poken of the
Aorage of the oil. " It gs carried . In tan S in the
S rr[r he tfest method of burning the oil is, | tBrn the air
me hod. Atogether that seems~to give the best results.

e average consumption on the ten vovages of the steame
Hrentroneg Pa perr The W ?fggurner mentione
Mr. Farenden

s the hurner used_in the Roumanian boat
nnrnr% to the Continent T eAdmrra ty tests and the Nava
ex erl ents are confr entra It 1S not for the general ?oo
nat everybody ?( now the resg Its arrived M
cLaren has ase about eas an the marntenance of
bunkerﬁ The bunkers are urt \B ecially strong of plates
ab? ahlf rlch thick and Pussetst stand the
O ol Lerving oot “Qree?e%n% st stta ool naé
frlie Wrth“ il an hg hy ?ter

carryin ey are ) %10 ”r? e hgtaenvo{te meq out,
dyhegn Hrlle’d d/% wrtﬁ g e or IS put on board In trjr

sl G s
In some shrps the reductron in th ﬂnn " &aF

ﬁ and trimmin

has amounted to 75 per cent., and suchi a reduction means
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a hig savrnﬁ in wages and food. In regard to the commercral
as ect of the case, | would recommep gerson who con-
plate ab n? r] gthe uge of coal to cansider tBe relative
grerrts of b fore n]% egtron een made
KMr Brrtton 0 %e eat |nt stoke(o . In two or three
r trrgs that | have made from Lon on to Dovert e neat
not seem to he more than woukd e. ou nordrnary
stokehold | mig ta y at th e eat is a i e same as
ould be expenenc In th e ord marz stok e old not
nowwatt”? urner the F ing In the av ut |
ave cut thé fol owrnﬁ rema rom e Ship Gazette
of January, 26 —"Alt ou?h a tlhe destroyers | t e Nav
Estimates for the current financja }rear are t% do thelr stea
trraI on orIfueIechusrveI rovISIo erIstrII emade on them
the. urnrn% o[ coal. "THis Is not because there, Is any un-
re |a ity about liquid fuel.” On the contrarg oil has been
%prove SUCCEsS no onI[)lljrn conéunctronwrth oal, %taone

e Gadil frr?t of the turbine oasta destroyers to e tried
showrn? n 0 consumﬂtron of 1% I, ggr equrv&ent
on tria r designed s

and exceedin not an
alf. Inatime o g %o eve we hou}g be forced to q%ﬂ
ack on our native suppP/ of coal. and the furnaces have to
itted for this puroose t 15 not difficult 0 make the furnaces
aflaptable to boP niurdan soll)d fuel.” In regard to
g Inoys deposit form gont e tubes, I would say’that onI
ccurs In th case of smdke deposit. It is very hard toP
trate, and naturall teconsu tion increases until th %Jb
are again swept. . As to th evar Ing con itions of sRee the
ﬁ entroned in the table, that wag beca se of 1 evaryrnﬂ
inds. of weather exRenence ata | grven ar
actual data, and the. con |t|ons were en'rre o/rms

on the wealter, . ot“ghttrﬁay TSR MR e“’“é’W
6t?e tantjs E\Perle r%p hg 1g 0se tanksgare Fedab means
anort%mdp %uner Xcaest (”1
water In (e Ia eamounto ste]m that 1 used for
heat]ng ;1 sett mg varies %ccord\ng to(g e amount of water

l)nutt %not e o%n ah Itdwrotum i gvgsteo boencueselrp ea ) a
It dePen § on_the orP In rert?ar to nor nrust S ;ya Yn
dnsactusg%nAdmrralty experimerts are con |dent| an
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Mr. Mather : Do you find the same noise with a good
working burner ?

Mr. Hume : No. Steam makes a little more noise than air,
With the a|r system,_once you are under way, you can hear
ourselves ta ktn There i more of a hissing sound with the
team. thregret thatI caﬂnot say w att Y]era etempera-
fure of the tombustion chamber will b ases
tglerl)flu[torwl at about a little over 500°, WhICh | “consi er |s

The Chalrman ©Itis guite Im ossmle to comPIete the
discussion of such aBa er | onenlg IS |t thewsh ofte
meeting to have a flirther discussion, and if so, when ?

Mr. Frank Cooper : | beg to p roPose that this discussion
Re adjo Brned unt}l some conv%m(en Monday. The subject
as not been anything like threshed out yet.

The Chairman : There is an open date on February 18, and
another on March 18,

Mr. W, F. F seconded  the proposition_of Mr.
Cooper, an ]gaegtne “that the adjourned p(? iscussion” take
place on Fe rua;g 18

The proposition was agreed to.

The Chat mapn, then moved that a vote of th nks be accorded
e for his Interesting M’ %tv)ne to a ver
t

reat %f (sroube and hadl_? en th em er which ﬁ
Eeen escri Eractlcad e thought t as anout t
est escrtptton they coula give it.

Mr. E. W. Ross seconded the motion.

Mr. J. McLaren proposed, and Mr. A. H. Mather seconded,
a vote of thanks to the chairman.

mmuntcate% bly
The paragraph re welght of FueI O|I “Texas oil welghs
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about 765 [b. to the ?allon makmg 140 aIIons or 334 bar-
rels of oil e uwalent 0 a ton of coal on t e apove assumg
tion,” ﬁg)etie rs t e mislead mP as ﬁhe Specitic gravit

Texas oll gt 60 egrees Fah equa%a ut '950; or gbout

40 gallons jper ton of 2.240 b, bein tual facts,
To W?tlcﬁt ft e auth P repct)es as folfows The cetPor&tl ic value of
Texas oll fuel |s a

out 19,237 B U as. now l< ﬁorted
ara%rag s referred to 1.6, ein as sug
ata " to shoYv the wor mg })facom artson f r
rice of coal In Texas er ton of 2,0000b. as
stated Iso simply as a figure for compartson

ADJOURNED DISCUSSION.
Monday, February 18,

Chairman : MR, W. ¢c. RORERTS, R.N.R.

The Chairman, In opening the meettn% %atd he was sorr

hf did not hear the paper'read. The author would be ver
eased to answer ﬁ questions that members might put t
Im In regard to the”subject.

Mr. W. Lawrie : When Mr. Hu ergad htsgaperafortntgh
ﬁ?o the. members who toP art IH ISCUSSI ncon%atu aled
mon its racttcal excellency, and as one reads Into 1tthat view
1S conh We are givena consideraple amount of inf otrma-
ttonw Ic be fore the paper was printed, | think was confineg
to only a few engineers, and a her it Is ﬁlut mt}o print ang
ﬁlg eSINt0 OUr T ransactions, | think |t] Be the ‘means P
usmg n amount of knowled e on the subject not rfam/
go COT

t%tt'ttem trttett?e it st il el
the %aper IS more. t Xthebu _

an mtere?tmlg ume 5

rﬁrh oil 1s an ideal Fe |t|s umpeEmt
ers |n m ch the same way as fresh water is taken on boar
B g qey with all lirt an stt 50 40012 a'[IP to all
0ard. mattcaﬂ nceB eed the oIl'to the furnaces,
w ere It produces an eve urns with very i ttIe smoke,
Lnechreﬁ(sjes the output of the boiler, leaves no dirt or ashes

|
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{4 e e e o MRSl T
st vers IS SIS,
haI[ gese uaIrHrcatrons for oil burnrn ph ch 1 ta e It
r e beyond doubt, rt IS hard émosto &rs to rscuss them.
The satements recall the resr enfral address of Sir Marcus
Samue de rvered n th rs Ittle over twelve months
ago, when he told us hat IS firm were [etting run to
ste a con rderabe amount of crud? etroleum—I thrnk
Borneo—for which they could a market. Seein
the success that has attended the(p fue and the economy,
It rs astonrs ing that such shoul pen. | do not p
VY] hether 1t 15 so"yet or whether th eP/ ve fou a market for
e oll, bgt one would have tho t} ter readl rHume
paper an seernq the good resu rom t euseo Il on boar
? pf tt]at the oil whic¢h was run towastemrghthave heen used

En Ineers whom | have heard sReakmp of ol burnrnﬂ con-
sider ﬁ that It |s very fierce on the hoiler, and that t ere IS
ﬁmet ing rn the sta ment app eaLs rom ‘some of the slides
nonthes rep ereﬁ/ouseet e rontpart of the urnao}es
up Wrth so t e throats of the furnaces and
com tron ch am rne up wrt brrc as hrlgh as the frrst
o tubes. Dotepr atesta are ex osed
—# e urnace hetween the rrck du ont an heHrro t, not
su It se ms to me at t er tensrt ame must
more or less af ectt pate and | f ancy It rercer on the
noll er] than the ordin rY ohoal fuel. the desc trve Iett)er
whic Hume rves N rs aper rt IS taﬁedt tthe fu
ends rve trouble scae ets on the or er. You cannp
reme this very rea il ﬁ/ getting nside to remﬁve cale
¥v t sea lr(? 3\}/ nuts n the t]ubes ould not
ancy that they would stan nort eother sta%/ -nuts
exp%se tot ¢ flame In t eto(p t ec m ustronc amber at
pe number of good points t ataﬁ toh e arne ?/
'I% fue more than com ensates possr iff
tl sexperrence But Mr. Hume wil
hea Us whether [hey ave any [roubls, atnouh | t'e“earvé’ts
g gH]ast what rs 3/rdrnarrl oone on %oard oY%urnm§
;P One t rnﬂ SUWJ' e me somew at was to fin
that the Wallsend En rneerrng Company have
turnedoutnofewertha er hty oil- bu ning steamers.” Are they

S0l
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Ioved In any particular frade, or are they ordrnarﬁ car
|t(§r regard to settlrn tanks, | understand ﬁ ri
he orI |n an th naI owt e Water to se arate mtot ower
Parto the tank, where there are wa Pates and oth erd Vices
0 keep the w tera art from the i hat seems to me% st
acruﬂe wa ? aratrn It. Ithrnkrtmr%ht be p ossh
our chemical friends to come to our assistan here sot at t
ater mwht be removed In some more scientific’ fashion, sri
that the ght IVing out ow|ng to the watergettrn?_lrntotheo
%tbe ntirel revente% % know, as Mr. Hume sas
ojl 1s a good Servant ut a dmaster and ¢ nfesfs X
|t Bee 550 eone to atte dr o as a knowe %
{egt f at IS t0 say e ordina r[v] ireman 1S scarcely to
trus wit essels where the ave an engrneer on
watog in the stokehod as well a?] one in th eenﬁrner om,
oHrtewrthrnthepower oft een Ineer.in the sto ehoI
eal w pumg ?system and It must increas thewor
of the eng |ne ro F Whatrearran?emento the cre
necessa% Do _we have an engrneer of two extra, or a ew
Iremen ? There can be oubt of the. extra work
evo ving op the enr]rrneers an |ft e main enﬁrnesunder IS

ch arPe r cL yired special attention, 1 am afraid t eorIpumprn%
wauld % Ire S0 one eﬁ]se to devote attentroB to1t, Wh
rt IS nece sarx odea with the burner, can It be easrey with-
drawn n\t e furnace shou dangr stop age require to.becleared
or over au necessar er | r}/r terest mg fo me,
must t a I ave ve Iittle” fault to fiRd with
hope t ot er me Bers have had some
ex errencewr at t e able to deal with

e
th matteralrttle more faulythan 3/a

Mr. Perer Smitn : | regret | was not present when fhe pape
E/as rea gsgecra'i to gh ve mrsseé pthe VIEWS o# th% por‘

urners, an ther @etails thrown on th % screen.  In criticys-
mgapa | usually try to drsagree ith the auth r |n order

Prov e rscuss In this Case, however, | MV
suf iclent of the su ect havin a o exr%errenceo P ug
so | am not gorn% ive myself awa et mrs ead the
members. | consider, Rowever, th at . Hum |ven us
a, ver aIe and Instructive er whic eve wit ou discus-
sion, Will prove a very valua addition tot transactions of
the Instrtute
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Mr. W. E. Farenden ; | believe it has been found from

actuadl re?ults that %ne pound of oil Is equal to about I-/5
Boun s of coal, w%rc IS not such a hr%h (Lgure as that given
Hume |n heating power

Owin
of ol oun h)d eing. gre%ter than that o? coal, a
much sma erri trt .of air"is required to burn ol han
coaﬁ] From ol ere IS HO residue frﬂm the Iatter there
Is the accumulation of “ashes, mixed wit partrcles burnt
coaI and crnders [n. the 'letter which is printed in the
g rt)alﬁrer it is stated that Igreat care § ouId he
tak nto ha g

waste shoul evekrs tQOJgelJ(?q r(\:llleian E]efo { PUE‘“% OI OI' IINI%

pound to give trouble sooner orl % an usua uhaopens in
heav weather when ship IS ro [in eavrg Hume
hat method |}s]usu lly a oRt In cleaning out the tanks
eore puttin %eor s | understand 1t IS 'most necessar
to aveasueﬁ ﬁ/ cean ue |7 Iunderstand In somesteames
Use co the bunkers, an asoater usrn coa tose
lﬁrsa{ecle(aned ut%nd ol trntotem Vﬁ etno IS
usua ot [ﬁ% cleanin outof ose un ers7
me refers to the trou %J%rrenc %omeo fthe boilers

?h‘tn%%"?é e bk et of e ey taloth]ou?hs ey

a1 e
es t

trou esome |nt |s res ect, andrn small tu e oil soot soon
chokes them % esag Ilt s]ver essar to keeﬁ
these{oarts absolut clean, and scale h not e notice
ur [ ?hcoa wil] give no end of troub wrt o# ave no

at this is"on gccount of the brickwork, for on owerrng

thebrrcksthetubetrou Ieceassbutthe the sta nutssu ffer,
Can Mr. ume give Us an to the cos o rerr])arrs to
bol(ersusgnr? oll comp ‘ or e}rsusrng coal, as | think the
uR ese artso ebor ers —thatisto'say, the combustion
am []s tub es furaces, an stays must bemore when burn-
Ing oil than whnusrng coal ? Humeﬂoes not mention the
fla sh orr]t of the o1l"would he state—what |tre%urresto he ?
easo te %whether resrduum IS ern?u E)o an

ept tis the retuse oil or tar lett after benzine has en | en
0 %s nown in Russia an Roumania as massuth, s
gse as tlre on the state ral wayf in Roumanja, t ecru e o
eing excluded on account of its’ fow flash point, which is 73
degrées Fahr.
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Mr. Frank Cooper R N.R.) :When this paperwasberng read
Iwas |n Irned to atta ood deaI of im ortance tot eextra
resg e on e meer t e use of ol ude
ﬁ/ ar g ead rnce reading the paper
tthrou nd th tMr Hume as made a cIear casein
a our of o sa%arnst coal. He makes out that it rs as hea
gs 08 al, as efficient, fakes ug Ie?s space, and entws eﬁs labour,
es| este reat advantag doing away with coall g days.
\r’\rl rg aatn os¥aN OsaglS (oene 9 ttetereagrgt]wrélubeveryga orj t
not been anr]o gyurcher than |th sbeen p% V¥|r¥t ace,
our nﬁtrona cons rvatism. We 0 not like to ch ange rom

what has been. In the secon place, you cannot get oil ue]

at eV r?/ QON %t at the rI)resent day at anP/

g 0 the flas ornt of he olls that the se rfurn%

I elieve Sir Marcu amue told us that so eo e ol t e(}/
had such a |g ashgornt that the%/ could put a red-hat

Bg“g\r/erntt]oabucktof It and 1t would not do any harm.

at is wpat Sir MarcHs Samuel sard |n tHis room. |n
re?ard to some of the refuse t eg urn from the 3orne]o ?
[, lume stetes e three methods of tomiang oft 11t fifl
hrr“ g Htrrfu a? ?tron Iytake F|)t ? he third method
rs onl anot er way 0 usrn%; air as an atomrzrng aﬂent It
1S no in more t aH centF fugal .motion of the fa IS
srmw another method o mrzrng the ol Mr. Hume
ot ret nd to go into the commercjal aspect of the case
r] that |[s] e reason n oes ot %Ye Us an?/ %n es of
0l er aps |t may. be that the varies in different

gaces onsl gra? SIS t?te case wrth coal. | should like to
d my mee Erarse to this paper.

Mr. Jas. Andersop © | W sunfortunate In not bemr{r ablﬁ to
hear thi a er rearf but t ere are one qr two olnts w c
occurre rg rnce rea%ng It. nere r épanson
tween coal an Now the cost of t ecoa an t) cost of
orI co e ouf t e same,. The next question 0 urnrn I?
apital e endrtu[)e VErsus anes When rnsta
or |t eases the number o men N the stoke oI on
the other hand, as has been poj te [( would I ?st
% Ire an engineer In charge o the sto ehod mstea
fireman. | think it has been found necessary in the Navy to
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put a competent man in charge of the stokehold.  The question
s whether the cost of the ayXiliaries, plus the extra work in oll
tﬁk etc., wrtl ot counterhalance t esavrnq In wages ére to
the decrease of firemen. This IS a commercial nation, ||t
IS t0 be surtable for tramp steamers that is g point that
nost certarn Cro u —whether the savrnag In"wages will not
t(erba ance ¥ t}\ increased expenditure. Mention IS
ma eo Irt ettrn 0t eor Iwaso ce onatrra trrpw ere
a ship was g Eowm? {0 ﬁrrt %ettrn Into the oil |Iters
%a most neces aTr¥ thing that there Snould pe a co pete
dou le installation o rIters sot at one set can be over auled
while the other set Is In use. Then we come to th To(umdorng
system.  Mr. Hume says It ?]ho(u consist of a du r?
ow In nﬁarl y all séea ers t ug umpfor borIer feedrrlt
Pur 0SS ?s been displaced byth simplext rtae Qf pum
hi krt will be found to be almost necessary to (o the same
In th |fe case _ R mp,. It 1S claimed, gives a more
even low, utr eputso an arrvessel ofsuffrcrentcapacrt
th e Luct ation of pressure Js so shgh that |"think the dupléx
will be displaced, in this mstancea Y srm ex umg
Mr, Humea,sos § Lrs essentra t%a Iro
not co}og WHat is the reason for t can ot see It
romt paper.

Mr. F. M. Trm so Probabv\y conservatrsm on theloartofthrs
country is part e cause wh not been more
adopted thegrr ers not er ea % etdo rfawasatone
fim runnrng uccessulgont dewrt uel oraseason
butt eprrcewentu an }{( 0 dro |t Mentron has been
m of the exce |ve smoke given 0 ga hts. were
tted forbur ing o , ultthe okewassoba thati wai
ensed with. eor fue msta atron was remove an coa
su st]tutd ‘As Mr. Anderson k it s a cos%y
Installation with so many tanks and etars and 1t has to
gg(nlsrdered from the commercial point of view, compared with

Mr. S tua rt In the event of burldrng a steamertouseorlfue
what t oe burner would Mr. Hyme’put |n and how would
hebur he oil 7 Would he krndI Sg{rveadefrmeop n]ron on that
Pornt Is there an ot er rneo eamers, except t ose cgrrey
g tgat use Ol (ue [A ine of stearmers has n
ntioned using coaI and oil alternately on the voyage.
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8a|d them to frt fire- bars and carr?/ frremen for burning coal,

0es not seem clear wh gt ey should use oil; and if the reason
as the n‘frcul% of getti |t there does n%seemm ch cha ce
Qr outsrdese ers ettr% They would certainly get the
oll cheaper if they were i the trade.

Mr. Peter Smith & | do not think there is anY questronabou
the uccessdpf oll fue# [t ha beengrett wel %roe that ol
f e used success uIIPr The Great Edstern Railway has a
arge nymber of Iocomo ves fitted for burnin ga uel. “Aver
sentor drrver on that railway, who takes charge o the Rog
Harns gorn%; Cambri ea d Newmarket, sp ?ke to me very
of It, and sal |t ar su error 0 coal In manip ua
gon T ey can gette re&sug ? owing- ornt and
checkrnr? huttin Il Te pre ?nt esafety
valves er% [ifted an consequent 0ss of fresh water.
eg r wasted a drop of water. But, as Mr. Trmpfson
has pdjnted ou |t |s a questron of cost. Drrectl | fuel
comes Into use es the price: as for in tancﬁ E
motor cars and t rrce petrol. eala/ | do not thin
or fuel will ever ea commercra pr quct, because of
the item 0 Brrce Coa IS now orn% P itrue mllrch as
orI would t th ere are more? Ice prpg f ol were
tak e‘o tg) 0 an ar e .extent for marine purposes, the price
would become rohr Itive.

M. Lawrie | Ste%m is used as an atomrzrng gent from
?to 15 per cent, ﬂft e total evaporation of the bailer Is useg
or maintaining that atomization, Perhaps Mr. Hume cou
explarn why there Is such a wide difference In the iystems
rom 5 ? t[)er cent In large installations it would be a
tremendous of water.

Mr. H Mr Lawrie has asked a ue tion as to the
ction f t e fL n\e on the borler lt tes. q ﬂ oll tuel IS
etter OJ er ecause t 0 hot have {0 open the
urna 00rs as w the working coal frres
oors are opene f arr rus 86 n, rhr
estr ate of variation wou e some eﬁrees

P extremes, 0 treatme t must []esat In oll r?/ to t e
furnaces.  With ttaeo fUﬁ ﬁemt urnace doofs do not
require to be opened throughout the voyage. There |sconstant
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heat and the full effrcrency of the boiler is in that way secured
With . reg %r to th ﬁ nut on st]aey tuPes t e?/ arg protected
u wrth rick-wor R m trom being burnt. We
u[r they VY]ere vea/ nL burnt In any case, even wijt
coa frres T u)h e much more 5@ er "burnt wrt
o the are bricked up. n reneﬁr e
e i 5 09 1 el i
in il I S

rudruddrndhagsatsuahdﬁ s
enﬂagedqrn A number o? hogse bo%ts belon% 3 the/ V\h ?
Line that_carry the oil.. A number are also Yradin ﬂ in the
Caspian Se and the rrvers in Russra J” there are
some enera cargo ships b urnrng oil. The Red Star steamer
Kensifigton has. been so frtte ut wrng to the price of orI
and th rest{rctlonsr pose y the oc&< companies | re ard
ﬂ loading facl rtres "to abandon the use o or on
that stea er _ on on rt IS necessary to go to T ames

sy il o 1 e i i e
et rrdJ fat he water. When oil bunkers are taﬁen on %g r8

are not xpe te to ta ater ut water occasiona

et in through a rivet- tan sare ece sar
rmrt the' w tet t ett h S se -

rn the oil and lettjn ewater ro 0 ottom 0 t

settling tanks, 1t bein oa reaer vrt tha the oll. The

prrampfrr marrran err]nen ? t aten Hrﬁn engrrneer

guéarlrar amacI Gy ph ?dybealrnne the ené)rne Péor% aﬁd

er
under the controp tythe en Ineer. In man\z ses that is not
%o. It ISP t]m arecesso ghe ol bunkers which | ? requently

orward 0 e(borl 0 not think the use or e t rIs
ang extra work. The um can work aw(ay stead|

afe vajlve on the pre sure rpe 08S acH1 on th e
continyal discharge to™ the co trnua SU tron The next

maanfnf%ngnunnsnnnuaghm

?Snteowafo S & art er(rlrse egrralrén]rcneadtronnenovejrhatu orgrna
freremen(s deéhp f y g out ﬁ Hrner aHd Lenew rr
h uld do that wit

|t should be so esrgnedt at they co out any

great trouble.
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Mr. Lawkie : | had in my mrnd some shrps that | had
been in, and | know it was as much as on cou o to ge(s
into the stokehold to look at the ass
s?megrarn cargo getting into th em x snecessrt trngt
close attention” of the enginegrs, at such a time there is 4 lot
to do In the engrne -room without extras,

Mr. Hume : A man lias fo go into the stokehold now and
again, and perhaps clean his mud-box In the stokehold.

Mr. P. smith . May | ask if the tanks in these steamers
are specially built, ?(r do they form part of the vessel, the
same as a Water tan

t r'\a/tlrl Hbumet.o quast as.a vr(rjater -hallast TtﬁgkareTQtergnarle sltrtic
I utl ul I
e%e}d an teste wrt(h % head oLv{ater to th y K
e ship. e have to be about eignt teet abovet eupg
deck to stan ssification re urrements and dthe hulkheads
ha e to stand that. In refere‘a e to Mr. Fgren en’s t#estron,
as bee? ound that sl htZ over a cunic, foot o alr
er pint of water evaporates at 2 A reference has een

ade to the cleaning of the tank T efrIIrn eto he ta
IS drawn out, th vga lves opened teta d dqr

before any oil s ut TS s aped own, and an coal?/
ﬂflesglrla%ed e neeraerg/ Inoi%e no a?er Iettl?ndthee(}/tlawnaq

all. We ave HOt fgund thatt e up- eedp has heen any more
If s0 muc ir urnrnq oil as when burning coal.  If
an thrng it ess up 1o resent on the steamers

fich | have t0 The il sh_poinf_requi % by tn

cIassr Ication s é)cretres |s] ?(thr ess than 150°." That IS t

minimum ?] f thin a very safe one. The greater

?moHnt of the oil'used 15 Res | uynt, an aﬁoot IS on namg
black orI 135 to he heate

at IS av?r}/ thhck J
In the bun er hefore P raw It. Mazo?t IS
anothername for fueI Oh I Russrar] name for |

sort |'have not heen anle t ﬂett eresuto tne Wolff (Fp
urner to which Mr. Farendeh re erre Pl

out about It and t ou know, Mr. F ran oope has aske
about the extra duties tha t had to be one t IS 10__use

itting up for oil-purning unless thg work 1 done in a first-
class “manner.  The dangers attending oil are worthy of a
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first- flass installation.  If that be supplied the extra duties
devolving on the e?grneers are_not worth speaking of. The
centrifugal action of spra rn% 0l 'ft at It r(1et a twist [ und
o the burer. It separate rtsef roug t at centrru
rftron hut it re%urr%s alr to ur] n the ast ou
see the result R e Wa ?end Sl
Pany where it was hurne wrt the nattrra drau? ta dwr
he “closed stokenhold. Wrthout alr ol will no burn. Mr.
Smrth think, has an wer% epornt In reg(frr to comm r
cial orrces It d epends whether 'th eﬁe are ots a[t
sup and demand more than anything else, '| wou say
ng erson has ask e some qu strons In regar to cqal
versus oll. | think th at |ts nrought out retty” well In the
comparison made on the first P e of my paper. In that
co arjson_there is wood, co and oil. ~ 1" think that ex-
Par s tself B? far as. | can orther on In the paﬁer
here hs a table showing the resu ts rom a steaﬂt
Ives the consumption per h.p. at 108 pounds ; that rs wrt
n air system. At anoth Iace it sh ws | 26 and
ave compared t at wrt merﬁra ot at varrous
parts of the world. Com are oa rt IVeS a
saving of 35 er cent, Wrth Welsh coa obtarne t Port
?ard re rs per cent savrn% | think that shows ver
avoura r%r e next ustrop was in re%ar to first
cost. | think that rs a matter more orvrorrncrg ﬁo rnt]
than for me. | am pleased to see that My. Anderson thought
that duy Ircate filters w ?re necessarg They are verR/ necef
sarx east Ittle oil getting Into a burner clogs the who
up LIS necessar 100 en the butner and Waste more
smo rng rrny ybstance |s deposrte on the
ltb% It rs nerth rso lid ror Irgurd and is a bad conductor
ump does not matter very much

rt |s a d ?ex or a srm erson ﬁas
re?erre t? the useo Iron B lt hNIe of tﬁe Installa-
tion should be of iron, because” oil ahtack? ﬁgper aréd In a
short {im Flt becomes perforated with [itt es and leaks
accordrng tétoesn t come out in the form of a leak, but
oot va ; ansrn”e in htOIrrrr]rere grsrtoug]hrtmnear Iets aorle t”o'g t
Peco UL el c% it P b
Em(o £ 0n some yac

%t ac M. Timpson has spoken o
ts. | am inclined t0 attribute that to
installation.



4 OIL FUEL ON SHIPBOARD

Mr Timpson . It was a o&i number of ears ago, . S0
perh apf it was. ~ There Is a g?o number of I unches “using
ofl fuel in this country.

Mr Hume : Referring to Mr Stuarts question as to which
pe | would ﬁecommend hink the reshults grven in the
aeer answer t at That 'is about as much info Pon as |
ave on the subject. You see the results obtained from t e
Pree drffe(rent sgstems and | know og fo other system tha
these now reat mang/ krnds of di ferent burners ot
than th o? ave shown ur1 do not know anyr If eren1[
system o urnrng otheJ than those | hay egrven he nieo
amers | have réferred to as.burnin one wa r} coal the
ot er are the Roumanian rai wa oats runnr rom Con
stantza to Antwerg and Rotterda carry cargo both
\(rya S, an ch le(rnag ver from OH' to cgal aﬁ ntwerp or Rritt%r-
am. | think & fair estimate for suc ac ange-over shog
nothing under twent -four to thirty hours |n the or |nar
coure 0 ‘ ”l) an exceptiondl trial, where eye
has Irtte It to 0, 4 man comes at once and }
It T aI arﬁ;
They 0 then

s ff<ats do not ca r?/orl they carr){ ene

nly ta tiunkers to bfing themtg An r%
the load up coal on the Contrnent to take them hack again.
Mr.”Lawrie, 1 think, asked a question about the brrck ork
at the front and throat and in'the combustion chamber.

Mr. Lawrie | | h%ve said that that showed that there
was a vely %onsrdera le actrop on tp Elates Ib eyond wha&
rngge \\r/vv?u gu eerwhen using coa think the | plates expose

Mr. Hume : The part exposed to the heat ?
Mr. Lawrie : Yes.

Mr. Hume : The evapo atron IS S Preat there. Thithmﬁ

e ke B B e

reason % oftp
to eep. the air etegwas |r ters the furnace, so that 1t wi

nog orn ust ¢o
T eevakoratron must eve[]y good with oil fuel Wh ngrou
get a temperature of 540° Fanr."leaving the boiler tu

e . There have heen spme instances where the
bric woﬂ< has so baf?leg the tffame rom tpr ack Wat It has
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[ten come b ck and fused ttne bumners altogether. There
as not enoug room for combustion.

Mr. Lawrie : IS there any. of this brick-work in the centre
of the furnaces on oard ship nowadays ?

Mr. Htjme : Yes  The Shell boats carrey ‘hese brick-walls
in the centre of the furnacfe g ra ? em to, be
rlrgcg(r)r;gntelnded iIs to have the urnace as clear of obstructions

Mr Peter Smrth | would like to ask Mr. Hum? If there
, traor Inar recautrons necessar In on- carrxrng
rteamers efore men ¢an be sent down to clean out th eta
know there are man-hole doors on the to B
reﬂurre to have ang openin rntebottom as eII efore ou
a safely sen? n in to clean out the tanks.? Or, Is if all
nt bty \étretntr ation from the top by wind- sail or somethrng
at's

[, Huyme : The tanks are washed dowr}awrth he hose.

The \%as IS pretty stron% Th e men go as far_as t can
shrngps are the mn(e out, A steam- r ers io
Be tanks as a permanent fixiure, It s enera tb%ttrottn

It o?en at t etog ”e IS contr ueﬁi ) t e
t r?] here ertherf rfrree tinction or for cleaning ﬂ]rgoses
The steam cools the gases. It rsnot necessar h Ve an
Penrng at the bottom’ as well a ﬁt the top. fan can
d grovr in
t i dischar ed

awa lot of air rovrdrnﬂ t etan IS drz
?es no w%t takes the vapour oyt,"an
ather hig from the ventilator on deck,

[. Anderson . |S It necessar tO have iron EUCUOH plg
from thﬁ tank to the g mp as well_ as Hon ISC %rge ptP
Have all the pipes in tonnection with the oil to be” of ifon ?

Mr. Hyme : Preferabw It is becau ée of the chemrcal
actLonwhrch takespla(f the copper, and wear rt?/ t]
It becomes porous and spongy, and vapour is the first thing
which works out.

Mr. Anderson : When you are drawing Iyou are under
the lr),ressure of the atmomhere and you woufd be Inclined
to think the vapour would be drawn |nto the pump.
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M. Htjme : Then the pump won't draw.

Mr. Anderson : The ressa}re of the atrﬂosphere must_be
?reater ﬂtan the pressure in t 5) evag w coming
rom the oil will take the easiest W}/ which 1S the pumﬁ)
glhr%gressure of the atmosphere is forcing the vapour into the

Mr. Hume : There is no vapour if the Pump IS drawing oil.
The chemical attacks copper and wears It away.

Mr Anderson . S0 It IS necessary to have your pipes of
iron ?

Mr. Hume : Not necessary, but iron lasts longer.

Mr. R bertson . Not Ionﬁ ago a ship Ieft the CI d%fora

seventy ys' run to San Fra msco Look mqnatt e'table in
gaper see thﬁt the on%est ste mgglme IS 2

da s 2 our What IS the maximUm amount "of scale for

yon a voyage of tha descrl tlon 7 The tq;reater heat

?rom oll i more” susceptible to at urning the plates
and stay ends than I tihe case WI'[% calal H P
Mr. Hume ; The less scale you&;et In the boiler the better.

What the minimum amount would be before the furnaces
came down | should not like to say.

The Chairman . IS there apy ?t culiarit |n regard o an

oil-byrning boiler as compared ‘with a coal-burning hoiler—
that |s to gaey In the Pnro[tior lons of the combustlon chg ?rand
orced

er ttt)tatiewhat would be used for

t
duraught In a co Burnmg

Mr. Hume . Most of the ships runnln% at present are
vessels éhat have bf% convert%d mote or less, from thelr
?n%mal esign orcoa urnln ?meo them were orltglnal
itted with \g of orce drau?h wit
retard eB gn fu es a out feet oWge od tesuolts
were. obtained. In one s Ipmchetu es r |nc %s inside

and .in anoéhert A WETE nstéi Those S SWETG

orlgma esu\;'\he for burnin coaI ut verg/ resu ts
btained When burning ofl. ~ If you are desi mnga
ora trade where you are going to burn oil cortinually,
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inches would be a suitable size of tube, with retarders, and
notheing less than 7 feet 3 inches in the length of the tu%

The Chairman : . The combustion chamber would be of the
same proportrons

Mr. Hume . |t i§ very difficult to enlarge the combustion
chamlber owhng to the restrictions ut on (s when desi nrn
arger tne gace you can get or combustion the ett
the result will b

Th)e Chairman . We are very much ndebted to Mr. Hume

for rrnﬁrn 50 rnterestrn? a pager eore us. There IS not
the sh% tes doubt that | orI w ga little cheaper and there
were depots all qver the world

suf rcrent érantryo oll
at reasonable prrch there is not tﬁe Slr?t htest ‘doubt ‘that |t

superior to coa seen on a trra tri
the gfam one of the Shel? Lrne oats but | do not th)rn(h

the resu s were a|to ether favourab ton th?t occasion.
Furt er, o not t r X commercra Irm 0t shi owners
]m useoora raé know. trssrmdyti
Ine o the A goAmerrcan ompany and others™ dealing
with oil, carried &s cargo.

. Hume . There are over 300 ships using oil on the
Panic hosme ps sing

The Chairman : Oil Is much cleaner and rorves less trouble
than coal, so far as | have %een oe The su dec of
Hume’s Eer deserves o fare considered.  As Mr
Humeo IS more expfrrencg t or hears of more experr
ence with those vessels tra rom Frisco to Chrna a]
Ja an, | am riHrte sure he will be pIease ) grveus any furt
P]ormatron at he |rgp { obtain. fave mu& H asure |n
thank rnge Hume for his ger an or the Indly way In
which he has answered the questions put to him.

Mr. Bertram proposed that a hearty vote of thanks be
accorded Mr. Hume.

Mr. Lawrie, In seconding the proposjtion, said : When you
come Bo read the pap er c%efuﬁp ufrnd Ihat most of )the

Ideas that occur to are redl e clear nt e paper.
Asa rule we are un er t e rm res ront at the est R [
the one that creates the grea est amount of drscus 10
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must ?ay that Mr. Hume’s a er is the excegtlon that proyes
the rule”  Mr. Hume’s pap ?s nat creafed very much dis-

cussion, because It |? so corﬂpet n itself that it does not
gIve Us a change to fire muc

The proposition was carried unanlmously

Mr, Hume thanked the forthe koPd wa, the had treat%d
him |n the dlscussmn and in the rea ng o t e a er, an
0£ e had not Wgarl them e}/ q ad to cut
[Ra %own considera Iy butP rhaps on a uture occasion
ve a little more information to |mdo ﬁ
mgAs v te of thanks to the chairman terminated the proceed-



