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The most impor roblem at the present d affectm
th?stea userpun P%Pﬁ(ﬂy |sthat conneB éWIh %econo
ﬁm ustion o ﬁ the c| r}gmeer who has
act {0 rapﬁewn He pr?blem t theretdre behoves him
ave sufficient knowle nge of the ‘chemistry of com ustlon
noww??econom ewtr uce eauthor as
ertten the Tollowing paper |t t 8 at |t ma“)roveo
Interest to engmeers dserve {0 rahse lSﬁUSSIon on this 1m-
ortant qn%ston at esalpe time he wishes éoaoIFg(Jze 10
ose embpers whose actu xtpenence in knowledge of
ﬁ” ects s much more extensive than |s own.
er as in dpast engineers have % oncentrated their
‘forts rmn | ally on the | G[overﬂenF the eglne room
ant te?/ ve n a aken act th? greater
onom srea |ze esmentl |c co trol 0 theqen ratlg
sea er. acosm artic ar a(e ere nvoIv?
fe al exa |nat|on of the Tuel, w *ch eads to thﬁ selec-
t|on 0 th which gives the best results or cost, and the con-
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trol of he a tuaI combustion in the f rn ce of the borIer
Th not ro oset aper he
c o e me apply. rt equa ore to t
asses 0 vrz ero eu been used t0 S me
extent, gs ecra in the nel bour od ft sources of its
groductro C I consrsts entr carbon, hey ro en,
nd oxy en, the dB com rne some

c%%l fargr d?gtrrhyv?rrrs i ons. In brre the fo owmg ?onds

L Anthrgcrte or glance coI rs a fIrnt hard varie of
carbon which gves on ,ow per tage o V0 tr
Btatter C nsrs ng| [p rn lg) y of car it there ore

s with ver mT and o ol esf
% -anthracite, |tea[n coal, contains rfo HB to
per cent, of vo t ter; rtter ore pro f
a certar(f amount 0 urnt’in well

Bne urnaces an wrth carefr\r’Y r‘e Iring can be said
almost smok eesfs

3 Brtummousc al contains rrom 20to 35#)ercent fvolatrle
matt ﬁr and, rf reat carg IS not exercised ﬁ” S rcrent
ﬁrra J o[n ustron B[)O UCES smoke

4. Coke 5 ﬂ ue le ta ers mrttrntﬂ rtu Inous coal
to, dry distillation. urns smoke and con-
fains a Igh ercenta e of asn.

To obtain a correct andr represen fatiye sa Ie 8f coal re
urresgreatcre mor In fact than rsoten ote to rt
0bviQus 3/ IHtIe vaue to obtain accurate estr atrﬁns or the
Prooortron Of the various constituents In a coa tesamg
tsefrs not representatrve of the hulk. maI coa srelatrv Q’
Brm le to saﬂt le, utamr Iureo g coal must
ealt with strictly accor m% a ]Jnrtesc eme and tIS
quite useless to pick’out a few handfuls from a heap’of coal.

Rules for Sampling Fuel taken from Liverpool
,aogrngerbrbg Society Paper on Fuel Economy,

As each ba] row load or fresh portroh quel IS taken from thg

mtore rt) a coth IS kept of t enurB er used, an
e contents of eaa tenth ort entieth barrow, of

tron abe plal(ced OH one sl % In a cool place, under cov

g re
must be ‘taken that the barrow, or portron selected for the
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samﬁle does not c %am an _unfair pro rtion 0 Iumgs or
fmas At th een§ %ay or penP or WhIC the rP
Ing IS to he cegrle on, the heap. of fue fobta ed for samgFa

A
o Ho%nosg Ru pwtebeaqg% ourofotthe [ron
Izatsuse or cover| ﬁ esan(y oer{lues t eutl

E ootaf]na ah oor of the bole
ouse, apd tne, crus m%

out on these plates ny heav t lum
hand T ehga of%Ne afﬁe/rt IS lrtcrus |n é)i]orou
rﬂlxe Yturm over and over with a spade. The eagP
en flattened d

anales wﬂ% wn, tVon Ilneg are made ?cHos? it atr ht

SECLIQNS are se?ectgg e Sp%e re%uce Sample OUFhODPHmRS
In this are again crus ed the sample IS agam mixeqd, an fI (1
% 1 anou Hﬁ 0 Uﬁa

Hrterm eration (e eated unti

nly remdi nW|t no. lumps t at will not pass thr ﬂc
?lee 1, tIHS wit na atenthT are fille
ra%wne thlt% e]mehnm |tﬁ a sm ?{Ierobe o neo txmgtns
Sf]to % sent pa arcefs0 os} to the Puel ereJISfor anaslysts,

(i e{UGi ana SISepIt 1S ar VeSrglrJ]F gn Cﬁseeaﬂa tu?t%dhere {0

some deflmte course. “r%rodpe eaure, SO flﬁ ever%a&at(}/ms 0]{ E

(S:%W?e aturBeu?%ven Ireclse ﬁ] ? e mg%rr?e]r [tis onyb¥
Pro 0eedmaqn%n hig m§nne6t at un| O(m|ty can be ensuged

gow e Im eS.a't%? V(;%areleell\%n it ?lrjw Oreet ?eaﬁe anotﬁ%?lfgor
oﬁﬁBSIgﬁgﬁbslﬁ per% “X ﬁ aboratory. before under-
%re coﬁtergﬁ ﬁ) j (/{é Icse}ferﬁf

%wm ?r}s |tuentls in coal
01st rg ount o* m&?ture macoal IS undesir-
able (* means t

ensur on the f
(?own 0 t es e may elcr%rrpe

volatile matter,
Iue .
twe are mge ter t an abnorma
te unless, . as often appes c0a ecome wette
urm tfansn or storage.. . [n comparin co?ls It'IS necessary
to cafcu atﬁ their composmﬁn on the dry coa
sh.—The amount of as coqtalne in coal is, of (%on3|dr
abelmgﬂrtance aR varies %rea y, even In coal taken fro tﬁ
same colliery. The accumulation of large quantities of as
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obstructs the air in its passage through the qrate. Further-
ore, the time tﬁken In l%?s k%rln g Lowsglrarge antities
of cold a\trtors I, €00 mH e asest es, etc.”an eaustn
a_great loss of Anoﬁ er souyce 0 a e(lst e enclosin
of unc nsumed car on in the fused ash or clinker and stoppag
er com US'[Ith]
Vo at e mager e ercenta e of olatle matter in ?oal
rles rom aoout cent, | es steam coa &g
| rise above

er ggncent tt‘rv”é’r” d&)u?ntrtyto%c H tt% coa wﬂia ut smoke
Ero uctton F b JJ due to't |erat|othp ﬁe yaro-
?ertbeore%r%% stt?otn to carbn gepdgraanlre\avsaetrétta ort] ﬁ?@?n“
geratures gtie%%ohygrocr%r olrttes aenc mﬁose tde ta e Scua i)n IS
fuafrluent or IA‘I]U |t§ u%‘}/ |efl these tljclles prpe%am
nconsumed, and "besides owﬁg 08§ 0 he%)t wil ?Pere 0
tLbe tu s etc and consiclerably impair the hea mge [ciency

SHI hur WhICh is.due to the resence ot r| r bras es
in the coal Beams IS eeraII ound |n na a |
constltuent Hrns to 0 | es o s LP hIC utlmate con
dense asﬂ%’ﬁ ric acid,  “ Sul r so aseou

Pt?eugom ﬁtlon o?%eﬁte QSXQ. m)g ﬁrettl ro egdrvt\tl eﬁ

occurs Without_a su |C|encyo r}/qen or a|r emﬁ adml e

i ttt %%te R gas s 40l n'Ven% et coms J?ﬁ%’t“

p ootn e]r%% %noﬁe/ v% a{) (5 é: nom[)
t1s the sul

urw lich 1 rg on3|b mae

veget tlon eta brick a toe so av
Ft tal effect o arts 0 Oi ers emse VES, w
¥ ﬁs come .In co tact W|th t em, causing wasting an ecay

eCn]OH#IC ower of fuel is de ermlned in the | bor tor b
urnm we| emac onmeter h T -
meter ess ert t & Viellle.1s qne of the m st reljable.
n thi mstrument w Ich is ver simple, te powdered fuel |
urne pur en under’ pressyre in n |ron vesse
un er wa er, T e | ition 1s; cau ed eectrlca he r|

the” wat rogn Ives the eatmga\(la ue o g

of
éont O t[ ombustion.— ustion IS In reality an oxl ation
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f the carh d bons of the fuel by th f
0he aeirwﬂaeo?egﬂﬁ O(Y r |6ih 1% Sf)gt a%Jut? |syoureobixeat(\anr/]heon

urning fuel in the d}rnaceo oller to o tgtnt 1S (1
t| through the heating surfaces of the odg and utilize
h 51 eratt n of steam. There are. two_distinct sta?es
rou% coa ? S unn co bustto(ﬂ first thegtstt la
t| na om ustion of ¢ egases an ?eco y the combustion

fe or carbon that “remains after thegases have been

d osed h’
ake omhustion of bttunnnous coal, which we have
difficult Lntng deconomtca ny In furnaces owmr% to t e
|neff|C|e cy nary arr ents for. consuming
aseous (i ucts: assumin res oa I shovelled on a

at ra P/#here hsa su temHerature sthe COc
asor at from the Iowm and Incandescent fuel, whic
erates t e valnous Joa ons VIZ methane or ars
% x 1@ or defi ant ee
2 an a3|su cient air. ener (stéassest ou
era

::_
_)_)—'—l-

u.ch-

ﬂnqmdethten?\?tesegﬁ%ere h‘th ea”&tﬁs. blae os asonﬁlu%nan_

LR
|e %r ana thet mperatthe IS up }Ot e point 0 %dl 10
We Sna tatn com Eete US?OH ormtn% eam and car-

bonic acl vo um methane require two

VO umeso en or its com ustton and each volume of Ahe

ﬁ ]Jant%ast VO upteso V\)/%en and acet enetwo an a
aI Vol n] hereoe be wo an ree volu

uche] be required for the com lete co tton 0 eac

s formed In the ur e an as en In

a
atmosp F tJC agr onl amo nts to |fth 0 ts een
ten and teen vol eso atrW| erequned or each vo ume

owtaetecoe rcar atrematn on the bars after
H he cok i he bars af
shou Seassad/ ; t?eetenee 3 0esehars andt r%'d 3 |ts COIm i “H
un?on o?ox enW| H rhon, is complete;, dp a%ontc acl
% butt the |ref are heav the layer o
oaIt Ick, ort ars ce oo closely toge her muc fthis
gas as )t Easaest rou ire ta es u re carbop, forming

arbonic pxide %a% ain un%s Sion s made for core
suming this gas by supplying additional oxygen, a very con-
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iderable amount of heat will bew sted the rodu ts of com-

8
EHS“I r|]r tﬁe hgeat |fa§r8 Lboalgh%)t(lwou% be mgm st ihan

stiQn were cgm %n the products
? carponic acl 93 It sr]e essary, erefore wrht IC
“to admit a %ovete uel for t oan te compustjon
t ecar on in_addition to tr}e air allowed fo ‘]e com ustrﬂ
? e average eman IS N0 enthusiast on t
ﬁuestro Fuel con m and hismain o éectsto 8ett r?
|swatc as easi| aI nan a Irin avrrsl as se o
?f (fentars ess laho P h i, ecurse
H opts 3rea car soudt efore be t eI tos
|nca e# ns retadrte gesare ept at a arr\Xl in an
nrfor ess and the bars wel covere hic
|rn alt u% the doors are oper&ed esF re ueM] arge
vou ef SeS are sudrdenlg uced tor whic ere IS
enerfa not sufficient air for com ustron nd an undue ower-

ﬁ temperatyr %rs caused whic so preveni nition.

ave evr enced t rsrnsome makes ¢ ater tu e bal er ere
E%Bere'sre'acﬁﬁg A L {H'”“W” ey “e”‘t
alr for comFIree co |Ilaust oH nasses t |rougsn the?ueY In whic
case we are In ePe entort eaHsupﬁya ove It,

It 15 essential for eco‘rom at the enﬂrh Tn %ate should
B S T
Prat er |saan er that the back partswr gene ected ang

Li?? |entT cove?ed thus ad Itting ¢Q dd ajr to n an
o H) ases, tubhes, etc., Wh a consjdera Ie Iosso heat.
oflers are designed with the combusfion chamher spa

K
Efan A s

ﬁ ?furnace etter results wou
ne In mind that, n amouH)
eat wi caus co tr nort ases un ss arr esnnép ie
ut ont heo ther han the ase areno
Peratureo | nrtron eox n of the arrw tchemrcay

th tion t
eac|rW|re uqrerH a[rar Ccaéjnsr% stronus Tor?e Oco?ngdgretlf%]/ of air tﬁy
werght |s practically parts oxygen and /7 nitroge

hence to obtain Ilb. of oxygen Ih. of air are required.
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From their atomic weights, it is seen that for complete com-

bustion 1 lb. of carbon would require » x = 1M, or say

12 Ib of air, B ut in practrce we must allow oubIe thrs j”
efore

% Hn order to msure eret a mrx
te ncu iC eet o air St 60° werg eshaLther
arr for t&e combustion of

Begurrgnng? %a{ a0 utcg £ fgﬂcu % fegt 0 w Ich must e
U J

mrttect above the ars for the combustron of the ases as
It werea (pwed to 8asst rough the t%rhrn coal on grate It
¥vo epHve a great portion of Its 0xygen, and its value
r% urnrh% as be“depreciated, It 15, however, the o Aect
pthe enq eert reduce t rsguantrtx otarrtoamrnrmum sa
arrgeea]m unt eat ISw ste t ﬁtot eée ép r)
H the Tlue gases. T to a teat pr% d
ecom Lete co tron o car rs ound ex erj-
e e 145 Ot 3/ érrr IS
ercrent 0 J crou y pp duce
amount 0 uce IS o rh tead @
0 h] 3t unrts w Ich WOLH vfe een ded the %
supp been adeq uatea orm eseet en t 5
Imp otagce of admitting sufficient rrt efurnace as an. al
to combustion: hut, of the otI er | XCEsS p{ air s
Bdmrtte the gaﬁes will be co ﬁ d wilnot chemica o
Hearr rﬁnrte the presence ]p SMoke, there ore, oesnot lway
atet at there Is insufficient ox ain, ahsence o

smoe oef not %6e ?(arr eant aE e are gurnrn oulr fue
economicall %rs invis| Iea dw may"be losin
co srdera e number of heat units wrt out ern aware 0
e fact  There are numerous coal-consumin liances o
emarke esi ne 10 pFomote more perfect m stion, suc
as alr-re uat evrc rfur ors, In uce térrentso
arr]rntro uce geo e urnace, efc., an varrpus
other arra [gem%nts w Ic nusefd t moreﬁ £ss
SUCCESS. owever, fo t e brr the urnace that Ve
ust Iookast orretp celol Lhearrasan aid to co
ustion, provi e . a mrtte at the rrght time, at Suffi
crent tem erature, an in correctp ortions. The normous
t e combustion of one ton

e ajr that *s ne(c{essary

thoa al een referre uch of this air In its assaeI
rou%h the Tu []nacg atahrphv ocdty does not come I
contact with the burning Tuel, and gets no chance of being
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thorou hlgl niln led with the nﬁses These gases to a great
ext nt?p s alo %tn coné gtWI B Oth?J |vej>(cool'§ate
Ch dAnace ciolin anc 0,0t obtaln Setcent Meat, and In
ontact with t?tecooq glates or th cTcPe alrsuPY P&r om-
BUStIOﬂ |n nse ue m tber ?]I to ignite he O[ﬁ ?

0 t?rUtacoe e??tQmec uos(t!:onsc amber, thus a ‘considerable” loss
o H(ﬂ shee H/e(t alr admi éted ungder presgure t tt]

rect upwards and to ar s the fyrnace door sho
ten to trap the gases and cause to be ng
co su g a(foptln n (e]s)null E
enabe t ecreaset fatra m|t a ovete ar
S It be mor orou mln with the

ere ore ring be re your natjce na lanc

ound Very success bothf rt e prey ntlono smo ean
secuying moy per ect combustion. The apparatus IS ga
he “ Fumicide Sm ke onsul er and FueI conomizer,” an
as been |n use on boilers whic ave been unger m observa
“gn]su(rnr trceo sa Ststo ay?ggt \r/]vnt]arxgg eSn ttrler?lthe rid e 0 ? :
?urnaceetntow Ich a stea algtt esat(r t emlxe su erhe teg
tnnnttnnCtrtwtann et
c]er (theaatrang stea?‘nC tn0 carneg ; hs oxeon(n bnts
a cast Iron pipe.. Realiz reat o ectlon rom n
onontlca ol fwewo In cm ah air blast b ymean? a

steanm rnave eriments on’ one. of our
Cornlsh]%m lers with a ran ¥or tﬂe purrgtpose o? creattng this blast
We have erected one of . the turtgva t En |ne nn om?an
He t Co g e |$
gte etch. shows mmge met

small mqpogram b(fowmﬁ1
motor Qtrh acco Saw%

runnjng gaivanize et- Iping to the cast-iron
WNIC nnected to the supernheater box of apparatus, n
alr ate isfifted In a copveni { position to ena et ireman
tnate the air supply to fhe smoke nsum I O -
this arrangement estimate rqu ave a|
%ﬁtelgp g]mW%rtk H%OSt of a areatuess 0 er ent OVer t

talne retn:ea eré%e ol &) Se”r] ce esteam %'JSt”S'nétHj ?an and
tus Ehut oPown a?ltogetiter arr average 0 onlyvg per cen p%@z
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was obtained. A
1907, on a Baﬁc ckan
apparatus, w

Wilcox hoj

er, fitted wit
Ich may prove of Interest to members.

e Fumicl

enged I51re p?ertifula s of test?] ! ade in Jul

Descrithion.—TWO water-tube hoilers set as one unit fitted in

1891 : 9
steam drums, each
was with a running st
same at start and finish.
was natural,  Total q,rate surface
ft.  Total effective hea

cleaned. Fires had been cleaned
during the test.

of 194°,
measured in tank Calibrated by standard
gases measured by electrical” pyrometer.
against standard.

Duratjon of trial from 10.12 a.m. to 3.42 p.m

Description of fuel . . . .

Fuel fired per hour

Moisture in fuel as fired .

Ash in fuel as fired ,

Calorific value of fuel as fired t(,Iower value)

Carbon value of 11b. of fuel as fired ,

Avbeoralg$ temperature of flue gases leaving
er . . o T

Percentage of COa in flue gases (very
approximate) . .. . .

Temperature of outside air,

Barometric pressure—29'8 in. mercury

Temperature of air in boiler house .

Dra,u%ht at gas exit from boiler

Weight of stéam used per hour In two Steam
jets for apparatus when full open

Feed-water evaporated per hour

Mean temperature of feed to boiler

Mean steam pressure by ?bauge : ,

Wate(érgsvs porated pef Tb. ‘of fuel as fired

Factor of evaporatign

Equivalent evaporation from and at 212° F
(gross)

Net water evaporated per Ib. of fuel as
fired, allowing for steam used in two
Jets, as above—Iline 14

Equnzliazlgnlt: net evaporation from and at

tubes each, 3 in. external diameter
3 ft. diameter and 19 ft. |
start and finish, the fire being approximately the
Hand stoking, fairly
excluding ~“dead-plate, 20 sq.
_ ing surface, 1230 sq. ft. The
boiler was in ordinary running condition, and had not been Tecently
at 8 a.m., and were cleaned once
exhaust steam in a
to a temperature
Feed

The feed-water was heated ba/
feed-water heater from a temperature of 140°
Coal weighed on weighing machine in lots of 100 Ib.

Temperature of flue
Steam . gauge checked
0 determination made of priming.

can.

ft. IongThwnh 2

10
6 in. long

good. The

(approximate).

5) hours.
colliery slack.

11 per cent.
4-7 Ilp. per sg. inch.
in. of water.

per sg. inch.

e trial
draught
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Fio.
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Gross thermal eff|0|0nc¥ of boiler . 159
Net thermal efficiency of boiler . .14 p
Fuel burnt per square foot of gzrate area . 1741
Water evaporated from and al 212° F. per

square foot of heating surface per hour

gr0s5) 61 Ib.
PercentaPe of steam used for two jets to
total steam 5-9 per cent.
Cost of evaporatm? 1000 gallons of water
with fuel at 12s. per ton . . 89-25d.
Carried ouf YMessrs Burstall and Monkhouse Consulting
Engineers, of Old Queen Street, Westminster.

f’halr an_. YoU hage heard Mr. FItChS aer and it |s one
cas for spme |scHsshon We all go%own 10 eas

ont !f]ft of cqal an SPrORer met urnin

zrannedi\éerSs now be please ear the opinions 0 the

Mr. P. Smith : | wish_to congratulate. Mr. Fitch on the
Pa er he has ust rea\a/ Ffw rP H'[SE?* IS nota%qﬁ@y con-
eNntious one, ut| tis suffjcieritly important to, form ba3|s
fa very Int restm an Instructive discussion. IS not
Y r]ten ion eans ﬁo at%emp}w to_criticise ﬁhe theo-
re mwortlo |t and | will confine'the fe ae ﬁ s | wish
ﬂ e t0 the more pﬁactlca art. Ever¥ ody here knows
[)at In our cities and arge towns e Ver |P1(§)ortewt
Xe laws co cermqg the &mission 0 L smoke
chimne s of our large factohles workshops,. etc. -- (i
means that. e¥er stedm user has to guarrﬁ galnstte enalties
whic ae intlic ed {0. Rrevgnt this at”means t e¥< ave
to quard. against It either gmcurrm considerable gense
|n o?urm an expensive sm kelgss codl, Qr fitting an rr g
nt ort e pre entlo or com liS'[IOH of smoke’ as.the cise
X (Pu these a[t) nces ave een invented,
P nted, and put ogt market as far hack as wenw or even
“earsa o a Course, a thesel ventions hay %lr
ad va t 8 S Isadvantages. entlreg/ agree wn
author % IS paper wheP after tel bn the eno*mou
uantlty 0 a|r necesga r the compustion ofatonﬂ c0al,
roes on to st% of this aIr In its ﬁassa e throug
mace at a high ve omty does not come in actual contact
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valtnh thde bur]nrnge fuaeslesand ?ethrn?( pgngat fbern%thgrgg hIt
h ec use nom tterwhether rt or dI

trn
tfuc gdra ht, ornatural drau ht alrwi natura Y ﬁ ete
str g testc 1se to the chrmne% %to counteract that the
3\ ests tha ! f e

ut e alr should be carried direct to
ligg ree wrth htm In th]at ecause in rs r?fustratr
ee hefore trbs he air js arrre long the bottom 0
urnace to the bri ge IS disc a rom’ thence adt an an
strikes the top of the furnace, an rst Rde ected ownwa
[n that arra ement It seems to me t att e alr r?c arged
HSt n tura obstruct, to some extent, the rush of the’ air
uced, ause rt ‘o mix with the tpr(odu ts of comhustion,
usc us* the actua combuEtron to ta epace rnt efurnace
%nstﬁ eing. carried, into t e comlﬁusbon ch arg ? even
rther, vrr]ere the useful effect_might ?ons erab )2/ £ss
0¢ rry 1S arran%ement into effect seems rom thee rfr])ana
tion he’has given beavery srmﬁematter and
are to say 7t is verge éectrve as | avelsee thrs arrange ent
twor at It occaﬂona r the ast tw P
g E}/egrs an ?sr er the e efc s been wonderful 3/
? ef rcret cours rn r erence 10 t estathstrc |
est put forward, not the author carmst at It
econ m 765 SPACE at a I-]Ze tes that the fuel burnt f
uare 0t 0 grat area is 1/-4 ‘hat IS hUStW a wewo d
ect from a’ we I construc oiler wit na ura rau t

e td
é)wevr we can 9a her, ang ng itigaf gt
eret rss stem 15 | trodgced and It rsqgern In ro uce

several ‘f s In.London. Birmingh ot er rtres
the results ave been ver uccesu e acew % saw
twor ueen Anne’s, ansrons a rsa
drn srtuate |n stm ster, adrstr twhere the
tres ar very particular n eventrn mrssron 0
oe Be oret B s%ste]m as Lntro yue to urn
éprrce coal: no can ur sac and I onotknow
héther | am correc rg statin | bel reve asvrn

coa co i een at e t30 er cent.
aBeg)Pe tHrsarrangmen)tI gootnt tshehaasdrtsa vanta
i e ”r?ttrrj

rough maﬁl orrfrsce m An rnstaﬂaton o¥ Borfers cadses a
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ver reat nqise ; the mor ets the more orse and | [)aépcplred
% arine rns tron o e rt woul eve t]

able, because o e l0ss In shore
Installation there s a consi era oss aso ut thrs can he
more cheapl e %Eetrm The au ow ver states In hrs

0
e arrtatgtt oy crrtr"tﬁ e

ave examrned g/%tems an the use of t ﬁ
e AR W R
Ho tto t] [< that r:oulél easrf be “got gv

uettlr?rg ?alse ottom in the ashpit, or pu ing a casing ov
Mr W, V mith menti oned that he. had
1‘en famrlrare\?vet/h |'hrss stem for two ort ree 8 o'1 ?t
to marine ores 0 1ot know so mucEtv ou] owr&

Wou act on.a land boiler, but rnﬁ grrne 16 sho
am |d burn away

Ima rnet ipe I the combustion chamber wou
ver qurc

Mr. S. J. Ross | S ould like to ask the au}thor if ther is

an arrangement for shyt t e steam when the firedoor
e, (ol ot DR
no such arrangement.

Mr. W. Starmont ; | should like to ask Mr. Frtch how 8
Pref]su[]e of 5 ins. woduld affect the drau%ht in a chimney 14
t which would represent 1 in. water in the glass.

. W. Rogs ;. This system has.a pae tI been used r
a nd Ier un erinterm tents rvrc n
It woul con uous tad t
that Wou renc rn ts [ite. rfor rau
t e Ipe Tu nrn t eash It would, jn m pr |on
I0US object n ta u ar sace un ernet eba
L B e ol [ e o
nt tearrsurta gHJste r?an X the tu %9
P out ireme

burnt awaglreat tReCyber# se ele s nte ot
that tHe renewaI[s ﬁt tHese also wouP be serrous ulhfjess t[h
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rran emeff)t Was rotected f rom i ces For marine woré
the 10ea 0 usm eam wo not Ilowe% The force
rau t fan wou ractlcfa od 0 forcmg
teartrouh Wou enr OW OrIfIce 0 ecoEn
fr?g o IVgtru ted an the system thus ren ere totall

Mr. J. C. B + 1 also wish to con ratulate the author
hal brou efore us ver rtant subject.
e e e e oty
a ara?us The%?rstlosses re| thesokﬁ o! ?1 Ymaﬁoases
e engine-room.  How often Ind { een neer testing
e unn gases ; how often do we fn] h e(}em era-

ures ? Inmy0|n|on It 13 essentia thz|1m ta] }
Heveryeng e-100 ﬁontgm h erormaneeso

ta
the
|t eIS &nglne im Uértgnt that suifgmeal %Oo )'/A‘esn'\élroulzIt StatseeS
4 b Fgo btthenieﬁ]
o

y

n Mmaces t consumet evlc:z atl Ses,
doing S0 IS Fnﬂt uestion. Exception h: ent
ostion 0 H . NOW even | arne poiler wit
ases a cendl e lower ortlono 0X 1 nap rt
vac um w ere t e ‘eméaerat re |s |t ahove that o
srthrrouln ing. waher seems to kIS the place for t
g tes;in the lower Earts 0 t smo ebox a
order, with the ex t

eptlo e wastin OTF% e a¥
ta g Iace |[1 C nnexmn WIIH the ? Earﬁtug % P [e US,
ﬁ % gn? ﬂ ?Hn |eb0|r eoaectf) IS 1N
i i n.n ool Nkl
g gt Tt g
%%(nmlp ratm?@IO“Sh(HIh olucrﬁe o? éls et Egteeda Ong%g

d
urna e crown, launches bac ({
th Glowing fit. o

oWiIn mind Its principa vafj:e IS 1N actin
aﬁ agbrgﬁegto t% ase Yhat IS, 1t c#eates% disturbance among
the, gases and gIves a better mlxture In fa

xeste gases, thoroy eadvacntte?eteS ?% Cu%”m
h an |nthe mtoguctl% of tpe OX J omaaso
Ike to ralse 1ssue vyn Pouzigthor in th%

Xtemen]t that “ tg
air for Its combustion s pass up between the hars an
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throuPh thedp %nd the u(pron of %XZy Pwrth the carbon I
complete, and carbonic ac V\pas orme Assumrnﬂ
he ormation.of C020n a lower I% yer of bars. where t eunro
vY]een the ‘incoming air. ang, the carRon IS complet
|tc asserts that | (passrng hrough the un u Ia er t e
%ahs kes ug MOre car Inthat case %Zq orme
IS ot a chemical mixture. . It R ore
Borrect to state that one roRorHon of t yp wop he
urnt out |n assing thr t succe drng 8 e
N trsg Boportr nofo eing takenaway,
e form assin agal %]vert
ere AS perfect compustion,
0. not seem.to have

t eetsthe arrcom
el and forms. C02 that Is, | r&
The tests mentj on Iy t e aut
Been ver cargu ca |e i %evera p ints mqut ave
een |m§rove upon. plu like to ask what ‘Wwas the
average temperatre of the Ue (ases.

Mr. Fitch : 512° F.

r. Brand ; Was th re n recor kept. of the tem erature
of the ohe e s Bl Emp

gases enterrng rat t 0es not
State tHAT there Wi any apparatus “for 1 at purpose

Mr. Fitch ; An electrical thermometer was used.

Mr. Brand : 1 should like to state, in connexign with this
that the use of COZReco({d r IE testrng rtunneq gases Is pf
reat value, and p eck on the’firemen ertarnP/
1S not very Wﬁ| ada te nr(ann ﬁe but for lan \gork
I excellent, The eh ent apeo e gassrs stated as 11
Ber cent That arh avera e— e m xrmumd

per cent Certarn |s I5 & subject that needs
vent atron ot{the more | ets th ef more |ntere marine
B Ineers er take In Jt, and emore efficient they wr become

h in their profession an to the owners.

or'vlrrvhjchuaerkuIhthlrrJ]kb't}/I r\/ i hél< Ionel-tje O%drotu”ﬂ
L

aced on reco[ ecause samp

come up to the Institute so etimes In Jittle boxes or tins, pn
no statement accompanies them ast(p o t\ey are sample
t help t but it

| do not mean to say that this woul e analysis,
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would be of interest to pu olt record the method of samplin
notrceh gealap about halving the erS ntrtaes but | hae
awarc/lf nderstqod that quarterin rs considered to be essential.
L rl)o the e e%t(t e Wor e firemen would have
actual experience wit s“ 10 ask " FItCh

Hampt nwﬁo In, 1850 orp1856f stinfroduce sprht nrler

DUt Iﬂ 1S Caff the arr was det C'[Eé towargs the 0 tlfet

1aVF (POWH of cases where %ret Im murn on tU €S nas ?err
ously da e tupes, a |tsee y.a

matter rn time. If the et rsg [ rea? edt otr lrtt t% 0crreate
ntense 0ca eat an ba a t rnace crown.
he that the rbast essurer ot su crent to serr
ousy mpinge, Qn 1t, but as shown edr Win t
there woul e that tendenc en 0 no
Is altagether satisf ctor It IS state at
ut I g

Ei” SUpfr necessar racticg, where
Ptrcr(enty Iooked at/ 0 noty know it |t eﬁﬁr Srcl rn

e
r cent, S am le to IVE OO orK.
p% % épara\t\rlve tests as t0 the

Ip% 51 hld edescir and | wo f

(}IBZp IPOe UCG(!nQ/S o TO SOH& ent, down tO er cent

ger cent, | A 100 ow, an ownri r and
hesat ment of per cent Wit out the a aratus shou not

ave een proquced. er cent, er cent, aecommon
ugsu es anH go no thrnl?credrts oulaobe
tat[hng t

Iven tot ain para-

h eas low am reqarg to this test,

!)vena een p(ag I ran rase a, ue tion

out It and he termination certarndy mi ave
een eter e e ecid

very Jow | Taue as |v%nnteerer out wisltin
8 e}%tron tEe caton{ h ﬁue o? the ue The boL%ere rcrgn
e much er with %as era ng
a meant

ot st el 5 0 wht it et 0y
It m an educting t eas but not the moisture gla
entron% ec o rcal method L{Jthesteant
or ast eause undo are most uneconomi a
they are pot long in us orete o me more steam, which’
rs ﬁste re son of t ewe rl ; 9 conser%uent enlarqrna

ap etur e mi Ve e Informatio
re art?r grffere gtems of draugnt, In a question

I
econom rn fueI consu ption. There gre variouS methods
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rPra j} the force %drau ht, induc d drau hdt and nattf]ral

t, and ea |ts wn grounds for ¢ ration
In addition to tﬁ;at the re 1S tﬂe met?t J of wor rng the uep

what surts one fuel will noj suit anoth r,and, as Mr. Fitch
e R °t Jlo Sk fhat g % ergpy
goesagr)ea (?eaﬂ gooé] but It requires to be contro“

Mr. J. H. Ferguson ;| would like to mention that as
so01 as 4 steamer Is af sea the smo e nursance ceases tg
t[]ou le. Thgre IS one mdu?em nt fay with |t an
that 1S the by-laws of the local aut rrty It “representation

ere ma e as'to the econorﬂg effecte 31}1 re(’ucrn the smo e
e shr& nerrIrH ehrthesme afrpt% erret\érsr%?
ﬁe woulﬁ roba% vt// qu aske(d fa He wrs%t f ﬁemrcal ?aborato&
ust to \iv it smo ome o%rvners are not)ver

fus osupp %vgi N nrfrcator Of course the ettr ass

0 ewilling to supply an apparatus, It satis-
3 t at |tpwou e Inte ggently Egeg W

son Wi hre\garg to the teft mentioned by the
or I f |n It wou een a little more satrsfa torP(r
ed’u ation ofthetral dbee[rsfo E tltat 09
eusua custommma Ing the trial of a ? er and"evap ratrn
|ances IS certﬂrn}/f ake it over a longer perro than 5
rs to get really reliable results.

d sho Id suggest that the apparatus

the ac?< enanwgﬂld erat er mggnvenrent F]n cz%gptr g
rs bein necss tos nus etc. Wrt

ﬂh brr ofaras have seen, do.no

reterence t

a ar ﬁ A

as ver he< g aratus with uns |IIe
|re en e 0 be knoc edt Eirt)reces nasggrt Ime.
re eregce o r ran sre arks ass

gt(goulgsr%gu think It Torms ca Rn moﬁoxmpe

Up carbon,
Ee t% eputright onthe matter |tt IS 1S 1n error.

Mr. W. B | haye pot heard the paper read, but so
faras | can r%gttton | thhrnY< H 1S somet‘phIO p|ent |ass tem

Some yearsa 3 I'hatl 50 etro% asaremgy rntroydsuceri
ﬁ ﬁgre injecting’air at natur

% e a;csoo thﬁ t erence” that We used Scofc
coa nsea t\/\Te ot thesame resuﬁswrthoutsmo&
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I (%gtgobeogtérnrléstut]at a system designed for this purpose must

Mr. J. Howre This a er rs both concrse and cIe hg
facts are put 0 ethrrn iy adn aP/ tmaye
rnlt<o two sectro eoretr ract cal.  Mr.”Bran
fa ens me ex trlontg orm dwrt re ar to
orac rca Pﬁ Itch has heen careu In rs ﬁssron]s
agree with Mr. Fer usondn his comments.  The length of t
9rae has been me trone 9 grates are often on
f] trrRs ut in or ar wor It etterto shortent
A pet”nwrtt ttttet”st%ttaétg 8 10 Cary A
rriggrﬁt %&ﬁ?e)nsg tere ISa saving of %cent etween

g el trgena o

together and goi
en of the ae 15 evrde(ntl %srxte nyear
do. not see an strr a tle rﬁsutF rrn%
evr entl lyg H 2r Iven
rt) e(nt W |c IQ |cate that the firing Is arr%w% ong,
somethr etterrs ante fora ater t (frrn
ev%ooratronper nr true, te 0ller rssrxt enyearsold and the
BU cal contents of the combustion champer or air sRace are
ettrto a tanatt attl me | remember ah ou nine year
rstenrn to a\;\)la a/ Ailton, who co are ec bica
ntents In°t be noiler wr th the or er an
gave preference 0t e Scotc orIer rvaIue rn com ustron
nd economy.

Mr. P. Smith 1 would like to orrnoutthaéthrs is not a forced
%terra]u httsS ystem, nneart erlcarn Ohtcatlttﬁg ”r]ttrjoc dC%trOanu%h ys-
it U uaht wi r uctl
rrrn RJ rt/toa[h %rr gre wﬁrch retargs the rus afa
r’o srtto mrxwrtht oducts of combustion. ﬂt at
rn oo over thesatrstrcs Iven here one cannots&/ at It
economr fspace orthat It ef ectstheconsumptron of reatf
rkuantrt coal per square foot of grate surace. THe only
thing that can really Re claime ?t at Instead of havrng {0
cons me g coal 0 9 prrc rma Ity, one can purn slac
th rnk in the Instal aton saw ere was %savrn%1 of at least
spercent in the coal robabymore ti ny rate not
es tse(ems to me, t ere or hat 1t should ere ar eda
a natural draught system wrt "this arrangement rn roduce

IS not new,
i
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Mr. B. H_Budd Member) : Was the.water pressure in
the gauge SEruorIn h r)Frtch 5in. d

. Budding : In that case how do you our draught ?
Itaertte5rn ressurg&h grsreaX{Eog rh/ |h ﬁrent
F throug th %rs and you do not ea tu Icom ustron
ou's ? ith re 21 to the rr e, o course
the bas Wou rxed 0u. CO ssr \f]e ah
ovin baﬁ %arn in clearmn awa est rb
00rs hav to ene every time: Wou 8
etter to Ht It urtner aving the bridge so arra e
that when dra rnﬁt ashes rtwoul be ossrb to push them

nderneath, closi au I orn u
teuptal%e” | am atrar theqube At the ‘< Irabet Jt
amaged In cIeanrng out with the rake

Mr Fergus rght refer to another advaptage t

ay be der ¢ ?r mt n Some parts g t wor
coa 1S, SU nerror qu Iy, rown lignite, a
there is neraI fru In “adjysting the air st
g hat's e T
?unne eare culbrest at have to e OV rcome
tose nt e Sl tere re some very awkwar ent
when the smo o c tches fire, not through eaccumuatr n
of S o ut. throu ega es completing combustion in_the
smokebox instea the co

as re ar te rr %e and A Iron mout

i

%g%fg ege W e in. three jgri reces

wrt the f ntre on }rke ) ker/]stone it woul %t

There wou fewer Ir brrcﬁ eCessar gca se these t ee
the‘rﬁswvtﬂt‘ ote bveveah% htelr eof thto %ernacrf eglge 0ot o
ﬁave seen ?urnaces ast, wheg gq an tﬁrs wa V¥or

th ree months, whef]e they' wou ot ast three weeks Pﬁ

e ma

B da ewaeye olrm tdrntﬁre} eCes, a garlret teh er]:gzzle camg
s B ey P ool
Psothe (srf ctIyn er cIr gtlh ? nt oF He brrr?

té( g, o o
in anY case, and there.Isevery chance,of It 8 rng the a Ertui
up altogether as it is now situated according to the s etc
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m. Stormont ; Another Fhrnagal would like tg raw

Mr,
MrFtc S att ntron to Is that mper close Qwn
aﬁrd tlr [)rres% ﬁ ﬂ 3 over ?Wre%rrc S an% In
the combustion ¢ am er wo ecome rIIe% with carbo
monoxrd Now.on t g{ gened wit ressure 0
carbon m noxr eout Into

n. I t lass rtwa rrvet
the sto eho and erthese conditions It might be dangerous.

dgnaepg)?rrsmt% rﬁatﬁﬂﬁtr% per cent, of cart)qon monoxide 1s
PG IR S e . 1 Y e
: R e Sardtrgr raratag
e N
Ejagrveegge but | do not sef (? ?r ? B ﬁ #retter[i rrfntl
can make as, muc smo(e as one likes, at t egsa e fime
Q)e/rc%ntage of unconsumed carbon s erng 0st up the fu ne
owrn este 5)3/ %neﬁ 0SS. Certarn
aﬁ rfa e rrema % or a sli ame cEmes out

Mr. P. Smrthetlcgueatron r]ethert at is %orrect | do not
(r)\ﬂr Fitch : | was lad to hear Mr. Smrthsremarks as he
e Use toa reater extent f? P ntin ke, an
ted_economies IE holl ers Ar\ R at sea one

ave nof(exd%errencedaytroulaeor anger due to ame
urnace mouth, S0 refers to

ro des. S project about T We
rrc burlt In this.position prevent the ronwork burnin
e rronwork in qur ers as een In for consr
overt o ears an IS slt ondition. T was in

%rnace t e other ?9 cou not see an
gpeltlerr ra o oftecast rror}wortih e lot. Asto the. goss

chu ivum rs%r? the_bars, aveor}ot exPerr nced

ot t0 a e a
eburnrng arwag/e %?&Brrckwor ? ft [)rrdge W eret e?]lot

re IS51n %rate ressure
Jle t hato efnn draught is 31n o water,
forced on tot urnace crowg then e
to tde urnrn carb OP] rBran refer tot
ect arrstrrk ng. on efurBa OYrV eet
hat dr rcut the cast Iron ben the 8“(?%

een given as much surface as poss ean rs exten ear
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e Tl ity of tttmrt’fatat“ntovth'é“ftt‘ﬁt‘éts e o feind
rat er rnterestrn owt e temperatyre of the rr comm
out of the slot, avenotbenab ett
urte correctt tt et racs as ac
ausin temt c torou mr ed eore
assrn vert r ean e funne
rnatron es w Ich ta es ace on e arr
assrn rou as nder the rm e sr n tha
cess w that scrrbe t e pa er ers
uarterrn rn connexion I
raph wsq ted a beore
Lrve oo ocrety uarterrng ortron
quite” surticl or ?u mar 0ses.. “He also

nt

[?erstote gtofarrstrri P rnaecrw causrn%rrntense
ocal heata byrnin awa?th eta We have no experr
(i el o e o
bustrong L. #coalqhestaesthat24l 15100 much. he

éorsntrie1 ee tPeatrse lgT | mea\namI utnodebretﬁg rrOXrIens]glrtoen thlat rltn(!

ut
ener than tHat The amoun(j C02 mentlone
o Sertocoe}?t when the a paratus was close considered

OW as a com zgtl esfrgur Lut | |nT< hterne were t0

otoa oo num % oth at sea ah on Jand, where
oagrp% %us wa8 tte epercentaﬂe W(t be found to ﬁe
it |k r\]/ard 0 the ca orrfhc value. o
ue whrch he aso thinks is ﬂ grveag/
urthenPartrcu ars, as | was not pre entw ent et stw sma
state thatw n coa rs neét rnaicg orl eter the
esutF rises t tota hea]t includi 8 e atent
eat of the steam (from the ro eng1 gn reover the
lqure for the \falue of the dr% not the coal In It
natural state o mors When ever, co urned n
urnace water IS ro ced bﬂthecgnh ustjon 0 the drogen.
Sr als wae rnt an Isa ste
and I therefor ost ow ore trvec rr rc ovrrer re
oal un er wor n rtrorrs

gre ents then t e value o

A LR L e

aw E?d never he usea as the bastl It IS qﬁ“tf ﬁore t
t heavy smoke at sea may not beanursance b
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? reduce the smoke as much as we can, and burn it, we are
ffectin iavrnag t rep resenss? much carbon assing oyt
o t ef nnel, an G,frt'\zbuvotrnt rnace, 0 coure a Certain
amoynt IS gaine r. Watson thrn s the trra Was rat er
toos ort, ton that ornta ain, as | \{r)/as not presen
It was made, 1am unab }/muc a rrtto
referred to a method ofa mrttn ar tot e brrd e as
t com ustion: rtap(ﬁears rom ano hook | was re drn
that this rsaverx e]t but qf course It IS no ont
ﬁme Sﬁem as this. Ink there 1s no t er aratus on
In et exact the same as this. em ave
smal| Jets, and 1t Ppear% att ases pass etw entese
gets In" Crossl vrﬂ ove rr ve no seen a slot
uch as this, with %sheeto rthata squeytra ases
causes them to eentrreyconsulme The an nota
H rnpaceﬁ aste‘u ot as electricity IS ota aysava
or drrvrnu e Sma otor WOrKing the %n na owe
statron where ere rs entg curr nt vaila de Hrsa g
mater'to cou R |r]or an, an i g
to eavery onve lent method 81‘ worh certarn ver
economical Qne. Itrs]not aimed that t aépparats #n an
¥va€y rcest draught or urns more coal per square oot
rﬂrate our rts reVents g% ssrn ﬁg
consu t sur rnt

ferreut1

Su?sesruhr%arﬁrt apparatus tecaf esretalr aaa \LlJve auge rtte toalr
B e which IﬁdE LPtt?rroug ﬁ grrck or(f< a d%v gver carefui
In gettin lPres ure, esrrrng to nowtehquant alr

e ired to cahse this press re’in the super eat%r
%s reersto %amaeto earrr f at mi ecaus
ytek reme raw led to Marine WO
Ithrn er %he cotc ere trAe alr BF r%
P ront o urnace course 0 e
f] t rsa ntae a eav nprpewou be required.
R 00ks rather ar nte ravvrn but in ctrce It
0es ot app earho e 5o much out 0 ro o tion to ce.
V0 r e
th

Mr. Ferg s 'r] categ tpﬁt the,

sections. rf not quite fo owP E
meant fo put t es%att etog ebrrd mead ofatt
i, D B e b
r/? §tgrmont re errgH Pre possf ble danger o? caab n mon-

rrd e.he

i
me nrnegIn ut? r}rn
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oxide bemﬂ drB/en back into the stokehold, 1 unable t(i

sa anyth g H tot er% an that hav? %d no acfua
eri n% thing.  OF course It would be a serious
matter If it d| occur

Ch The dls ussio on this paper. has been ver
|nte{ a'rmanand thm useful p Lurﬁ]eri; elstlon>§
|, I Teel sure

stin
Bou i? be gent to the Secretary, wﬁen Mr. FIT?
H)ea]s1 0 answe{ them. "He has given his experience and
aced his views ? re LS.
cIongg usual votes of t anks were then accorded and the Meeting



