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y tlieme tliis evenn] q.is bay no means new. It is meredy
modest atterp pt to collect an com |Ieaserlioffacts %nl ata
orwar ertal crude and p0ﬁ3| y Impossi q
leestlo WhIC d;at est Interest chief engineers, a(rJ
P tbe 50 bo r mtere%t the con ulting
l% intendent en meei ,s rcoa ly, tea;s) catlor]
the %leg >%mat ana SJS of coal, and the purchase of coa
on 4 calorific basis orxt? |rn PurPoses an soto introdugce the
#iject purpose to briefly review the original constltutlon

The ve et%ble origin of coal is POW almost an estabglshed
faot alth u? certa aut orities calm t at varleHes of bitu-
minous .coa eB/ ?t er or| lns ase. o the
sU ecﬁlsundou mteres |n snot e particularly
ug n the point at jssye th | eve 0.a user the heat glvmg

mposnlon of a fuel is o muc ore |mportance
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120 SOLID FUEL.

Coal as it leaves tlie moyth of the_ pit broadly consists of com-
\R/Lﬁttrlbt‘re substances, m%\ 3 Rtlamma Pegase together

the |

0e rifanon -inf mmagnenat re, o gen an Hrt 0ge
also minera ﬁubsta ces N as ash. as Is the resylt
of the minerals in the saP of the orr ina ant together wit
the material associated with its growt

he combustrblhes can be enumerated a§ carhon, hydré)gen
sulphur Wrt whrch are assocrated t e ox en and nit-

ro en. Coal |st E %re a com lex mrnerab th e conﬁtrtue[tts
an progertteso IC varg/ consr erably. ~ Similar ulti
mate an SIS vary very conSiderabl and the aryrngI constitu-
ents influénce gréatly their manne ? burnrgg The various
“des etweeg W00 a?d coal are illustratea™In the B Ple
efore you, a ossil ern fa nfrom ac?al bed IS submitte

f t)yeo teevr ene tg eorrgrno coa ere am-

fPeat rown an Ir\?lnrte ?rturnrnrana( anthra-
crte coals were shown, toget ith a fossil fern taken from a
coal measure).

Moisture which should have been rncluded in the ab Ve car]
be subdr¥rded that due to the h yaggehoén HatHreo eco?
var rn% roBt one to fourrLrJer cent,"and that which is accrdené
or 9 ecorre tins gﬁ]estrng rn certain instances a ed
rntentona n? rierc tages morsture are p ” rca
for obviously the most liberal 6cttogay coa atea o({
water, and Sea water at that. ot IS fi ust he adde
tpeextra Werghtan fe ?ss of eatl.inrts required to evaporate
the moisture from the fuel, In_new
IS n8t unusual to Weet wlth morsé B the extent of some’ 20
ﬂ I[]Jehcent This Is eliminate K rying, but r%rs obvrous

é' ernterestsrg he owner, In t ed terests of the superin
tendent In cparge of the, eng Heerrng epartment, an tn t
Jtterests of the Chief engrnee nhsel S0 eotner chec g
[FCI n of mersture Is Tequired than the eye of the chie |m

when coalin
The ineral mate ial, ash in the coal, is again.another
sourceo tﬁou%l nd loss, and one wrtt] ﬁrch the(‘tnarrne en%

mIHE CO& qwever, It

nee as tﬁ eal with r Ign coa ftoo well ac uarﬂtd
with, ote to his.sorrow.. 1S not ?Pel valuele fl
Pro uce ut 1t is ﬁssocra ed with Inefficient con |t|ons on
Ro well known to those whose mrsfortune It haa een to us
f The scre nrngnan wastin proces tends to (emove
ﬁ e%r]rantrtres amount is practica %rnsegarab e from
e coal.  Thus as In more or less quantities 15 paid for at
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%oal rates, and gentlemen, it is not business to pay coal prices
or pavrng stones.

gen |n coal is, accordin Irrte of America, about
ﬁs oﬁfectronab farom athermarqstan % as ash. Hesen 0?
erce eo oxy%en an

hat In two sa es of coal wrt the same perg Irt e
aro ehonew R ow"ash,
e other wit a h an w 0Xygen percentage, the

Iosses were about equa

Nitrogen is of no thermal value. Associated with the coal
ht amounts to from one fo two per cent.  Some authorities,
owever, maintajn that in some bituminous samples the per-
centaFe s much less.

Su thb” is considered by some to add to hhe éhermal value
of coal, byt the amount isso small that, in this direction, 1t 1S
Fual to |9nore it. . In other direc |ons however, sulphur
aims_serious attention, Lt |fs oun uantréres ran |n
rom -5 to 2-9 per ceg t, In the form dyrrts and wi
%ated under e or |nary con rtron 0 urnace, |eId su -
H]u[ |oxre aver Corrosiv stance for Cﬁﬁde{(P a

ike } hatte Iberated suR rom coal |
abs r ed byt Ire Hr mgt ec mp und comparative
usible, and this, no oubt, acCounts ort 1rrouble not In
wrtpre le)rtarn classes 0 Cdrergn coa

requently experience
such as t e%LPnrng of the ars and metal briages

The classrfrcatron of a coal |s ene all¥0basgd upon the vola-

rocarbqns present. roons qreatl
|uencev|tsg i rTr or cra DUTPOSES, %n toa

ar exrenttnnm% fh %drtaﬁa %rat Fﬁ |s ause their
r%%ustron and snge IS the r suﬁ when thelr com%us){ron IS
rncomFete

A classification of carhonaceous coals according to the vola-
tile matter contained Is given as :—

VoIatrIematteru to nthracite.
f i 57) arp)onaceous

X Fl I
:: : %g r8 gfégrn Nor  ging, Coals.
, 32 and abovesso Long Flaming Coals.
he com eriral varieties of coal can be broadlgltclass fied

under three heads Ites, bl umrnra s a
% rvrd%g accordin tfht

:_
3.{2

.‘szJ_

wn

ese
can he again subd rp }ant
but for Our present purpose thetr road casseswr
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In Lr%nrte tliere hsthe frrstﬁ;eokogrcal stag ﬁetween a peat
g ? ttle coal.  The carbon ecome. metallised, 1t v rres
ely In character and composrtron and it contarns ver
ercenta es oﬁ mol turf n some mstche as i E Per
ent, evan]e Y ir on to t rxed ca on IS often
rzne to one. The calorific ?/?u

e.ran
Samples of various types of lignite c%afs were here shown)

Brtumrnous coals are rich in hydrocarbons, In fact, about
one- trlrr %e heat u Its are in the h ro rons conse-
ue tg/ drht IS radeo co ge nu ero unrts an
eo taine e fuel be rtse [tt erefore ollows, t %
the Branner 0 the arr admrssron tg. the furnace, the ratios o
f stio ﬁace ew ?]yrace to fire grate aea are eatures
arpeyrn ue crnﬁ eetrcrentc ustion of riumrnouscoa

high percentage o voIatre matt r |s e to wFstrn
e escape Of unbu ntg ses, Whi ttr))o w a.value d
hve arrsupp rom ava Irart pears
that a tuel whic contarn? 't 20 Ber cent, o ) atrIe atter
often Hrves e most satisfactory res
Ant racrﬁe coal (sample sub |tted2’1 t?u;/e%rrch in free car-

Fo
owing fo
anas an excess

Bon lef use' IS associafed wit P ducer gas plant,
utso ar oes not enter largely into the work of a ma |ne engr

il tﬂfé%&'&]’aﬁ"nv e o' Wetd d wiiaoknonlednd o

e Wor dscoa varretres Not asarule the best ornﬁrerr arre
tles erdrher and in manX casest eir quality js grno mean
L% eer during 1ts transit to the s |ps
gnite Coal —The hulk of the coal used for marine urrt)ose%
te lignite or |t¥m|nou class. ~ The specl |cgavr
e avera ¢ coal runs from 1-27 to -45, The stora %B crv\y

re textentu on the specific gravit
rp @eagnétl ng%oggsrrb r admﬁra ¥ Fl) ¢ Stgr the

aa ne orage Xapacrty 0
ne ton of Welsh ¢ to 42 cub, ft.

%ne ton 0 Newcast?e coaq 45 cu% ‘t

The o ne tlono Srt;ots coa iﬂ tobSO cu ! e
e physical properties of co e ranged under the heads
ofdensFrJt Ehgrfi ica‘orrf1 (Y E Tde Co thle su%
stances of the coal have H ed to be car F Pr
Hre oxg en It f(?ntarns an 1} mb strog is comﬁ ete t

Ue gases should be composed of car on l0xIde, water vapour,

rom the coal be
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sul
thep atter
due fo Incom

scarrie ?wa av excesso tea| rP
gso well ine ‘practtcaly al e(}fmeermf

r] %to an excessive ai B Ih
terms practtceﬁ com ustton |sacor%)romd§ etween he
ete ombustion, and losses ue eat ntts betn

t'esxtS%J

123

Itur dLoxtde ogether with .nitro en ar]d freg Oxeyeral

aq losses

at it woul He waste of time aF there s no ne
well upon it here, ~ A perusal o the olowm ta ewou
oabt rove _interestin %s cearg wmcg the varying Ioss
under .conditions que t ormation of CO., and alsoto an

excessive alr Suppty.

TABLE |.—CARBONIC ACID PRODUCED BY EXCESSIVE FIRING.

(#l&f c&étnic C&rbonic %a%lo ds PPH:ndIS

af
per

Time, rown Imney H I-th
each Half
G ra e. Pe g %eezsnt eg@ensey o[te Poéj of (t-l
HM. Pounds. (t)e ' Pe cent Pounds. Pounds.
6.15 a.m 200 _ _ _ _ —
6.45 200 — — — —4 —
7.15 200 — - — —
7.45 200 — - — —~ —
w15 200 — — - _
8 45 200 — — — — _
9.00 — 5-12 2*54 4380 33-2 83-81
+9.15 200 — — —
9.30 5 55 2-99 45-85 29-5 93*75
9.45 200 — — -
m]000 — 779 399 44-63 21-4 12924
10.15 200 — —
10.30 — 7*70 4,61 48-47 20-1 137-60
10.45 200 — - — _
11.00 — 7*82 470 48*57 19-8 139-68
11.15 200 — — _
11.30 — 8*01 4-81 48-55 19-3 143-30
12.00 m. — — 19*3 143-30
1230 pm.  — 15-21 025 2-52 19-3 14330
12.45 200 — - - — —
1.00 — — — 20 05 137-94
1.30 — 14*11 0-21 2-28 20-8 132-96
2.00 — — — 21-05 137-94
2.3t _ 18-6%2 0-33 *3-67 21-3 129-85
2.45 200 — — — —
300 — 14-50 0-48 4.95 19-4 142-56
3.30 — 1318 0-29 3'39 22-0 125-34
3.45 200 — - — —
4.00 - 14-96 0-38 3-84 19-3 113-30
4.30 — 14-18 0-41 4-35 20-3 136-25
4.45 200 —
5.00 — 13*01 0-41 4-72 22-0 125-34
Mean cuantity of air . 21-653
Mean of all bit, first two 20-36

Mean ratio of loss ; first sjx, per cent
Mean ratio of loss : last eight, per cent.

Rat 0 of Lass

Fulﬁo(\%fver

Per cent.

27-84
2914
29-37
30-81
30 88
30-86

1-60

1-49
231
3-14
2-12
2 44
2*76
3-00
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TABLE 11.—LOSS OF EFFICIENCY DUE TO EXCESS OF AIR AND
TEMPERATURE OF ESCAPING GASES ABOVE TEMPERATURE.

Tempekatfrk of Escaping Gases above Atmosphere.

300 300 400 400 500 500
Excess of rr
n Loss i ngfer Loss |[n
t ofal. ce

emrcal BdIOUa in T\9 [t I-fﬂeat B ﬁ} rn Tef t éftf in Tot H t
grs ue o ases. ea
0 695 59 928 7*9 1,160 9-9
50 1,016 8-7 1,354 11-5 1,693 14-4
75 1,176 10-0 1,568 13*3 1,959 16*7
100 1,336 11-4 1,781 15%2 2,226 19-0
125 1,495 12-7 1,994 170 2,492 2172
150 1,655 14-1 2,207 18-8 2,759 23*5
175 1,815 15*5 2,420 20%6 3,205 25-8
200 1,975 16*8 2,633 22-4 3,291 28%0

f)t has been m endeavour o emghasrsle the fac& t]coal IS a
stanc garyr npro erties an qua rtres and In these days
recor ed data and str ct ecoR r? rrI dneerrng It 1S some
u{] lléuhr rising that coal olurc lef fue main rfen diture,
ould have estaped the balance and the measure ?g 0
temarrne en neeramo curate now edge ofthe el
ean aq nta This, com ine

byrning WOU db

Wrth a’s r%ht know ractica unn as ana SIS, an

the sim BP ratus orm these Inter trn errm nts

and tests, u;r ve tue oassert le d to ett Itst an

are to o tar ed rn t e or un o are I venture

0 sa rom e tak rn yrng o rc%tor card
asise the

\I%t at | to drs oura e ehone uttto em |
0t e margne eirgrneer erefore, the amgaﬁrga I

coaf analysis, ri as testrng open up a
terestrng and usefu le arch the marrne en rneher
ee h ﬁom ang stokenold are hbs resear&h 8 Eatr% t
nlace. Where his chi exg rience 1S to he gaine ascina
ion is, the research wor q an engine room is never en rng,
never without rnterest an

wa¥s rnstructrve

First the c al sup ¥ the dif rcuI of h n%lrn and dealr
with 1t at %r erent ﬁodts opens ug Idso ght certarn
reat poss ilities of advanta eoH cha r the reseJ

%t us COﬂ Ing our attention 0 the coa as defrve boar
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The, marine engineer can check the werqht delivered, he can
sometr es, when resent requlate the moisture added.” Then

W eBt esrr is coaled :— Tothe owpers, a ton of coal |saton of

com ustib |n some mstance 06s not t e own pa
“water and s Ingle at ? rices, hen the'r suIts
acto |s there un erte resent

ac ieved are n? %u ite satis
conditions, sufficient data to ad t]te |scr anc oW IS
the marn(]e engirneer {0 gau e the aﬁn&/ etween too
chh an toiJ Ittle air lttpt ora nge coa act
at possibility Pas trec %hneert ustr results For
atrue esttmate 0 cannotb taine rom %ey vrewrng
ddition of afsnap argt ySis ag aratus woul r
corders %re not |tt a st the rtﬂ Hrrectron
regar ds the ajr su%py and a s st m of sam when coa |n%
n also urrnrg1 the vo alg Ith an appr xr ate a aﬁys,D f
the s(?mr? say, W ac |ngc port, wou 0SSl
re or the oth er 0p rchase of coal ? Its caorr |c
va uE Hd the s stematrﬁ appr Imate analysis o arue Is find-
Ing fav0t1r amon ag?e CONSUMErs asnhore, e question
{/?/orian a satisfactory ified form be a pted in the ‘marine
It 1s not necessar t be a hrehl y skilled ch mist 0 perform
an a%)roxr a”ra SIS, and Wt avrewt stéinn%rngt IS

C0a

a[ ent.the . g articulars are SU Ig € prin-
BI ECO Sists jn ascertd ? He mo|sture, rocarbons car-
0s, Su phur and caforific value. ~ The apparatus re-

quire a&farrly sensitive balance and weights.  Fig. 1.

5586.

Fg 1.
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A desiccator for cooling tlie samples away from the
action of the t|r J P y

Fig. 2. A drying oven, with watch glasses and ther-
momegr ying J

A blow- qlpe with beIIows crucible and stand.
A suitable calorimeter.

Tlig a prommate anaI% (f of coaI —The cfo?al IS sampled das
descrlbe ater and crushe heing passe ioug an ordi
r coftee mill, ercP reduces It t0a sufficient epowde[
ecoa hsardrled ore esf Twogra mes of this sample
are wel nto a pair asaes an cIam to et e
WI'[ a itah ecamB |s |sp ced In th ry| ove ?1
ried tor tepn mjnutes, ta en out, al ov'/ thoo un eri1
esmcator an weighed, A reduction will be f ereSLHt |s
rocess IS e ed unt|l there 1S an mcreﬁse in wei % (ﬁ
N |cat st tt Isture .Is driyen out, t ejlrhcreahs? welg E
eln ue to t e a sorpt on 0f OXygen. ference” o
WEI% Ives an estimate. o mmsturF
pressed as a percentage in the usual way.

VoIatlle matt r.—Two Prarmnes of ¢o Iare vY]elghed |nrf gfor
referen%e apatltn mc} Pi {’IO\II]I r%?nV\ltl egood |tnt ﬂ
f\ame Tsensﬁjer%heer Loat%doﬂndggrea blowupeif)eo}llam% b ﬁ

T e amount s then ex-
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F A S e

coke residue consists of free carbon and as
Ash.—The coke residu ow bHarlnmeed eltper with a muffle

urnace or bP/ meansot a% ; n? t roctessno Cotﬁ
g, and WETQh1g, QeteTIneS Wc, FOMPIEE combustion of die
ment glvest e coke, or free ca ons whi ethe residue 1S as
The estimate of sulphur IS robably beyond one wh as not
had some experience at gravimetric nayss an a
omitted, other than perhaps st tln when a bomb ca
meter [s used the rce3|s rea y Allt le distil d
water Is. ce | t scertalnm eca orific
voumel eusua Wa |sa owed to stand for about
enmnue s rlstuscnvete |ntoar|o ide whic
IS rea | sor t ewaer the whole of th lS rinse
n |s e water% esuTq] ric. aC| tus orme
(imumg’ loride arlum su n

recl-

Itated b ph 50 fj ed
L e anﬁywtﬁ'egwte?éhﬁo ks
gives the percentage.

The calorific ¥a|ude is carrleg outh b rn|n nown uantjt
fuel In a ﬂ ined space and surroun uant|t
o WaTIer rom th? rse In tem per%tu e 0 water th
calorific value of the fuel can be obtaine

There are many and various types of calorlmeters —
Those in which tlie oxy%en IS SU Ps T% in the forna

mical compound, such as the Le ompson an
9he Rof Wﬁ?d Fatzﬂorlmeer P

such Bt B A ko e e ™
Q The bomh tgge of fcalorlmfter in which the fuel is
burned under a j"ressure of severa atmospheres

The ewAs Thompson aPparatus %\I con3|sts? IarH
Ias cylinder cons stmg 200 ?c 0 atr wh en e tot
aco ﬂ ca/ Ind r? H Itte h “Jl ha as
? H rPerc ertohodt ugl
or the sa me eraté) (J as 0 ows Two
rammes 0 fme owdere coal alr dried) 1s mixed W|t\11
rammes of a sulfabl enmlxt re suc asnEotafsmm three
arts ota55| m n tr te| ne part of #assm hlorate. This
S weI mlxe s ould present a u orm grey appearance.
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The mixture is now placed in the small copper cylinder, which
15f|xe in the &olderpre[< rred to, a(pg |% it ﬁpﬁ n¥ans ofaf Hse
vYoelst en quickly covere 1m erse
he glass vessel co ta|n| g water, Combustlon IS thus per-

Fig. 4

E\tl)&rlrged beLow \ivnat]erhlandStthetehneate rlllt)lerrgte%alaltaken ugr ”3]
From éﬁns élata the czﬂor?ﬂc va{ue 0 (I]he fuea] eis 3,

noteJ and
ducted.
Calorific Yalue = (200002X X) t

when X = water equivalent of the apparatus
when t=rise in temperature in degrees C.

The value X is best obtained by testing standard samples of

uel.
Rola cl Wild’s anrlmeter—Thlsa aratys is ofthe sodlémc]
Perom eté/g abn consists.of a comh u lon chamber suspende
R v a conduit, which 1 urnls ed with a valve
T ere IS a Wwe ma ecoP er water vessel, F] ﬁ ?outervesse
heaV|Xn|cke 8 an a|r acket, w IC %fectuany
vents ab {tlon an t|o[| P s rend erm t%rISEI tem
B?f ture 0 #he Water an absolute true guide’to the e t ven

Y An a |tat|ng gde or stirrer a f
qéua ?]/ %nsmve thermo e r, “divided into Tyths and ea5|
rea s are also provided.
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Fig. 5.

F INSTRUC}IONS

RIE
(a) PIa st(ated amoun %m Wﬁ)tferveﬁse and, o{" r|§dhu Iéwnh proper amount

ium peroxid b
mp

cruc sCrew
%bg Stnwater untll tem
8

o,
erature Is constant, an notesame
Heataep|ece ofmﬁlé | A [ ugh v Slve opening and draw
U

& At tP 48 Fil.d %)er
The r|se mtem erat re mulfi |d 10 8 caloqucv alue In [Ith s of the coal.

Examplz}%}skelrC ue”g‘e :1% p owe Spl%ro B ?F‘ﬁe CO@vap. Power per b, 130

n the W|II am Awmﬁsotp E 6 calorlmeter accurate re-
%u s can eo |ne er ors. are lar eypreven

B c gfthe a]sc linder marefectln? ca5|| ﬁ areu
b 1F IR (0 B SRR
orméi({)ress re { rom a bottle, and that a gerles oﬁ“ es are

AT TR N

o—
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een the oxygep and the calorimeter, the rate of flow of the-
gvgs being gaLYgge(Pby the bu%%les passEng t%rough the water,

Fig. 6.
Far the most valuable, and also the most expensive a aratus
h bo aﬁorlmqbterlﬁustrated In th accg [%rylnsgps etch
g. 7). the apparatus where combustion takes

ac, sof steel, lined with eq]amel to. Ereventc rroshn T|1e
[rJ |tte W|thaca gas tight, and i pﬁowde with an inlet
e PH g n%VaV ot ical Jerminels o fie e charte
ﬁ ﬁl%(i eint gbombt |Jscr§we$ Qg %om cpalpe(swn
dpressure oxy en romte otte and the whole | me[r
w ter similarty to the other systéms.. The_charge |% |%
Wlt electricity and results in an explosmn within the bom
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he rise in temperature is noteo‘ and the calorific value deducted
rom data obtained in the usual way.

There are also . various elaboratlons ﬁuc us_circulation,
which are shown in the accompanying. sketch, For accurate
work, correﬁtlons are made for sul hugc or nltrhc a% ne
correction Yvever VY Ich is worthy of not % at ? ? a-
tion, as It app les to all calorimeters and Is therefore of value.

| take the following from “ Fuel,” a very complete work on
the sub?ect[by Bream : il Y comp

Radiation —AII systems of correftlon whlclp1 are not purelay
arbitrary are based upon Nev(Y (%ns aw I; at the rate of radi
tion |s{ ro%rtlon { |f ere ce 0 temﬁnerature betw%en

two bodi is hol % H Pces of temperature be
tween the b(j)dles ilnd this ds1g ?r suc temﬁlerlatures as
are In ove In_calorific wor he following example 1s also

given by Brotne as an illustration.
CALORIFIC VALUE.

Calorific Value = (g°°° X \}

Initial Temperature t = 15-52°
Correction for true rise in “ t2”

Time after Firin .
in Mmutes. g Thﬁrerﬁﬁmﬁ.m MeapnerTmRS{gture D#eergﬂce.
21 17-37 16-445 0-925
17-94 1 17-655 2-135
gg 17-95 ] 17-945 2*425
(t)» 17-95 17 945 2-425
4 17 9-45
5 17-935
10 17-860

Normal Risk = 17-95- 15-52 = 2-43°F.
Now @ Max. T. the heat passing out of the Bomb about —Loss by Radiation.
Loss ger Minute for last five Mins, = '” 935’6—_17JJ60 —0 015.

e st Min, — 0015 x 0:925 = 0-06°
Jloss aunng st Min. 73
2nd 0-015 x 2135 = 0-015°
1 2-43

53 0-015 x 2-435  0015°

2-4
Total LosS . 3 .= 0-034°

Corrected Rise in Temperature
2-43 x 0-034 = 2-464°
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Havrn %w briefly described a form of ir Rroxrmate analysis

Lcoa W |c Ybebrreflg performed on la Lequestron gf
Fltgtrnrcg? airly average ‘sample must now be considere

atrye avera esamale c re mtrhtbe exercised to ohtain
a faif pro ortron of | an slac eusua practice ashore
IS to see t fro varroH Barts of the ea]p about two or three
cwt.  This is thorou ro%en and divi ed“ qnu rters, OB
bern% taken. This i a aln broken down to half mixe
ang one uartertaken N conthnuesuntrla out a two poun]d
sample reémains, . the size ernrg out one uarter inch.” The
sample Is. tnen laced In an air-tigh sealed. |-
cate or trép ae samﬁes are re |re ey ae raw rom the
mass, and sealed In the same way, ready ‘to be handed over to
the analyst.
In marrne work robabI}/ nl)odrfrcatron of this ﬂ/stem could
str% ested. a gesmqt e taken while coa Lrg sealed,
nd trna ool place esmr tbeta} n during
e voyage, data assocrated wrt qde mi grove 0
3ue an venture t0 suggest t iuc a ? yst nr ehre
adopted, ch anﬂes In the tlrjroce s. of manrpu ation of'coal at t
varrous foreigh ports would quickly follow.

IS a weII nown fact that notwrthstandrnﬂ the developments
oft ant and ol enorne steam Is Strll the main’ power
rod ucr % %rn# from the |inpro ements In steam
enerators an th ?]t turbrge It strl continue to be so.
Ide bly side wt the vast an rin erful impr vementﬁ It IS
not su prrsrnﬁ attq Je test coal consumers of the world, the
marme. enqi ee shoufd he conteth to onoerate without some
screntrfrcc ntro as to purchase and consumption.

Itrs surprisin that tIeastasna analysis apparatus to test
the unne'pgasesi tted ven o [ghe weyf rt]pr? ahner ?or
|t 15 a well “establis ed factt at ope ratin |hout so(rng rl
tific control is open to t e inroad of [0Sses, heav
0 detect. On s ore t e ourchase of coal on It heat va ue IS
attractrng eoP erabe atentrorh IS no e errment |t
erates satls actor P/ t have Dbefore state t no ow
coal prces rs?a water, orv{r stones an

a
a%g rf]at maH f engineer would Rave a oss
an tion for high”coal consuntption It such a coure were

a
Opbvrous difficulties and local conditions goyern the coal sup-

plied, but by reducing the matter down to%oalBrT U, per ton

N pence per ton,
Brrn sthe maltter down to number of B pepr pennj, as a
asis of calculation.
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contracts are now niad by varlou}s] Corﬁoratlons and also
various Connusupon 1S aS|s Intesel stances an averaﬁ
13.T.U. value 1s cited ncef # ﬁlncrease W
same ercentage as the |ncreas é lorific va arly, 1t
Isaf |r OusIngss argument. técnon IS also ma e for an éx-
eessd] mineral as and smalls, an gertaln regu atlons overn

the minimum uantd accepﬁ are also stipul a[< Iy
|s h.a sy Sfm a co nown dﬁludals marketed ;

bl
It only redm Smo |fyn\%v9

ajr toa pting fo marlne
req unements raw an_an In“imagination
see |ng s m su ylngafres fer 10 a ea stern, Ih e
mec ect ere re_countless records and |nd|
cafors, an 08SEs ar reduc

at modern EJump roon), ?
m|n|mum n|ma maHon seg assoclated with t Eg fectln
%a lation, leak a e’in t trong tanks, and Indescribable losses
of water due to aste an ?vefo f]s on%%{a Ima |nar
gstem for such thin scoud not be ntese odern ti f
corded data. n re tI seeamo ern ?teamer Its pro el-

mac merg erféct. e{e are ee heatfers super-
eaers moF fficient and scientific agglns In_fact, everY

% that Tends t? economy 1S there. soma ted With this
mod rm mechanical maste P ece. these are urnace into. wh o?
?urgat mouths are continually being poured, vaIuab e and costly

W hat is wrong in thi great chefmlcal manufacture of CO.
Z ft eresp ts 0 talne ar soouto perortlon to t ecosts %ﬂd

# Rultne%wnaust sy I é}1Wsn£a|tee IW|t to stan o erin-
e e Bt s o
Tﬂere ore et us set Xbout at %nd/et supwhgt?s vaIuab?e and

sar OWI e done? means are pro-
VI ea ydo |Sone P

te lac smentlflc control associated wit i all its

|f th\(S aper has aroused Tterest and, attr cted attenn?n 1o
ases, 0 rcantile marine, 1t has, for the present,
Ea)ntalned {ne (?bjecto tﬁe autnor d

i . If there are any points on which membe
would (fl?eatnmad:estlon Mr. Battle, yIp ou?d be very pleased | [?
they would ask Im now.
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M Newton . Perhaps Mr BattIe will tell us some-

g about tFe eflfect of storl % ? There is no. dI?ubtt at
t torag e? coa fects Its calorific value, s ema y in hot
?tmates If arestcs re_exposed In_ the ope %a taken
rom such 1tocfs ave been nstore foracon3|dera ettme
Is fre uent ver}{ mterto a] X ,n one1 dase a stoe
conta 0000 fons coa high 1n su phur ahLPra%ttcaoy

|se day In two or thre€ years. B

P ventllat in the stocks to eyent s ontaneous combus-
ion. oa Ing. coal cargoes, eleve pract cag miner is
generally engaged to attend to' the proper method of stacking.

Mr. B, ttle - There i |s no do%bt that the storzﬁge of coal affects
3cal rific value. Coa inerc ants tttenera nd that 1t Is r”)
ahvsa le to store. coal |nda equaH ties:; 500 tons is eBera};

artttest %uanttt%/ storT bove this, sgontar]eous combustio
gsoag 0 occur. The calorific value of coal also is injured by

o LRI e s o i étsaat'awat
en%r}ﬁe to Pro du%e samples of the coa C

een sugig(?sted t%% %amBIes shou[ %e e

aurbgt] e Vo age and sealéd up, and this procedure woul
oubtedly lead td an accumuatlon of data.

Mr Newton An e ctrical ﬁ rometer Rtted in the uptake
t;]egtveausteftﬁl east? proper ¢ mneg[( R erature
ate 0 te urnace fires.  In ce ent s these are-

te att e tops of the htgp chimney ts t eA rﬂge ature
ortant, as It influences t ght and the degree

t
ere 1s.im e drau
tﬁrgeat in tﬁek iIns can be estimated Erom ﬂte chimney tempera-

ttle: a/obfject hag heen. to attr ct attention to tt]
nsmentt?tf methods 0 nianulacturlgq coal in the Mercant
arine have not nearly exhausted the subject.

AWM Coals appear to come in very mych more mixed
than thét‘ (fld before ﬂ?gelntroduct?on of %gelthtt hours’ shift.

Mr Battle . Coal | bo nd t% he mtxe? and (ﬁere is the
0

nectipn o CE[{[&IH OfICIa with certain Tore epots to be
rec oned with, therefore | |nk It 1S necessawqt VS as S

temﬁtlc sa] pling durin tev ya% not a

wor engineer; 5|m eans taking a oo n]
0nce 2 Week 0r 0 Ce. a8 |t does not waste a
pound at a time being sufficient. .
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The Chajrm t seems to me that one. of the trﬂubles in
teitrn coal rsﬂratt sa mples frre comp aratrvw small and are
taken from %r es 0 A ntcassesr coal vr) ch r(Hurn ma
contan rﬂrxe oal an entJesu ts are obtained from sup-
posealy t  same class o coa at gifferent times.

Mr. Battle : It ?eem? to me that Mr. Freltiens po[ft sug-

ests the purchase of coal on proximate calorific'value and
gnaﬁ SIS, pwhrch woul decrdaedlavJ simplify matters an Ee at
least on a business basrs

The Chairman: | do n%t know whether thrs dpossrble for
the Company; sometimes t a? short of coal, and sometimes
have to place orders weeks ahe

Mr. Battie: Does not thrs also apply to such large buyers
as the electric power station?

The Chairmap : That depends on whether you have placed
contracts well ahead

Mr. Battle : Jf contracts have een ced We#I ahead thg
merchant has still ottos rC/l eca e&srp
accordrn to value rI C re ul as to qualrty tain
merchans of course would object.

Thg Chairman: | should thrnk that all foreign merchants
would object.

Mr. Bartiett ;. Re ardrnH %O recorders, they ould prove
as useful on board ship as i ower station.. e reco
tells the e rneer whether H‘rope combuston IS ta ace
or not, sot ecan make the neces ar just Iter-
ing the ahr su%a or re u%rnP et IC ness 0 t rrs efc.,
to enable him td écongmise fuef. In some fire statro s, the frre
me %re aug ht 10 tﬁ e an Intelligent | terest rn e matt
H 0se who Het the hest sut ass P r}ecoM er

f are qiver a bonus. cou[se the u%rnt %
cantl ne Is to qet th Qrougg trarne { en, and
en?rneero ten has to Ueal with a erent set of men every two
of three voyages.

Mr. Battte ; It does not take much education to get a fire-
an to un&erstand tﬁe C82 rec%rq1 sYStem r? gr:an ot er
aom premium to eeF within t rmdts sa o
woul take more rnt%rest n his w r 110 EX %r-
neers can testify % the eagernes good rreman to keep
steam stea ry oi the gau% The averdge shore fireman snot
in'my experience, up’to the standard of'marine men, in fact, |
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would go so far as to say that most electric power engineers
would prefer a marlne fireman,

Mr Bartlert . A 00 dﬁal of trouble is sometlmef experi-
enc w(p 0 usi gcoa which contain su hur espemaeyl the
coa IS elvere in awet con |t| n. now o a arq owe
statlo where the coal éonvey 8 g Epat ng, .an
coal ¢ utes were pitte corroe in aI Irections, in a
%rglsort ime, ue toteﬁctlono the sulphur in the coal.

sulﬁ ur fumes l9|ven off from the chlmne?/s also set up
forrosm In the cor gratﬁ Iron roofs? he sta mdmcg
do not know whether the same trouble has been experienced
In ships’ bunkers.

Mr. Battle: To the Marine En?lneer r. Bartlett’s | n-
formation Js mostmtere t)mr? and wifl no doubt ccountﬁort
ﬂre rapld corrosmﬂ kers in certajn_conditions than In
8 ess. WF known fact that su ?hurous coal 1s ver
|h ental to bollers, an? especia lH to t%ars n fact, }
ur In the coal is usually accountable for t ecoI apse of fire
ars when in heavy steam.

Mr. Shackleton : | should I| £ to say one or two wor
One thlng Fas occurred to me W Ich per a ounts for the
better reSulis in certajn g wer statlo S, a at is that the
?nreat a{lrerlty ﬁﬂre eqU| h mechanical stokers. Amon st

%3t ass own us some eat cour
in th esteams Ip WO

gzas plants, are uH 'ﬁ pegrt]ds RS gavtlgrﬂre”tlt%qgrt?
irect,

d the boilers ma rg Peem9ateJ h Ive %:elr I
capamg i Suc
syt the f

ﬁowe{ caPamt as desired.
rE utu s g of the fact t a%
E Hto e whatev ? rom th unne Part rom t (?
Q tha't Mr. Battle nas ?one Into a very rich field an he
ta as been a very mteres ing one.

The meeting closed with votes of thanks to Mr. Battle and
the Chairman:
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Nearle/ ?II theI ahove are natural oils. .Sqale oil, hovae
LS a sjiecial distl Ifate and comes almost entire fr?m Scotla
naccounto the |cg cos‘j Its use \sgrac icall |m|te
ava vessels, and espe a“/ Prt e 0il €ngines o su marme
oats The total out utg haelastlyear %b ull 0,90
tons utt eaverage \g of cu? ertonos e |st|e
% % ere no ortevaF of
ro ucs obtained, t F cost of Iti Pro uction wou
or Bava vessels OWeVer, is emm

too Its
or burning as a fuel oquor Usé In Diesel engines.
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