BOILER EXPLOSIONS ACTS, 1882 ana 1890.
Report No. 2323.

(Price—Twopence; .

(Printed by Messes. Barclay & Fey, The Grove, Southwark Street, S.E.)

Explosion from a Cast lron Evaporator,

Date and place of the Explosion.

The explosion occurred when the vessel was about 10 miles
Erﬁnlw Monte Yideo, on a voyage from Rotterdam to Coronel,
ile.

The third engineer was scalded about the face, arms, and
upper part of the body, by the escapm? steam and hot water,
The fourth engineer, was similarly scalded, though somewhat
more severely, and his eyesight was affected. The mgured men
have now fully recovered, with the exception of the f
neer whose eyesight is still affected

The shell of the evaporator was made of cast iron, fin. in
thickness, In the form Shown on the attached ddate' the parti-
culars given being copied from a print supplied by the makers,
The _upper portion ‘was_cylindrical .in" ‘form, “being about
2ft. Tins, In height and 2ft” Gins, in internal diametér, The
lower portion was of “ U™ form, ?nd was about 3ft, 8ins_in
he_ltht; the radius of the cylindrica Part belng 11t. 5ins. The
thickness of the top and battom was fin. Att ch?d to a flange
cast on the bodg of the lower portion was a flat cast 1ron
Inspection door, 3ft. |Ofins. in length by 3ft. 4ins. In breadth.
The heat of evaporation was supplied by steam from the main
boilers, which waorked. at alpressurg of 180 lhs. Per square inch.
A copper coil, 1*ns. in bore, 106ft. 10ms. in length, and -[in.
in thickness was fitted, and the steam sugply was controlled by
a stop valve, [*ins. In diameter. A vapour‘valve, 3ins. in dia-
meter, spring-loaded, to lift at a pressure of 101bs. per square
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inch, a relief valve I-ins. in diameter, sgrrng -loaded, to Iif
at a pressure of 151bs. Per square Incli, and the other usua
mountings were fitted. It was about three years old.

The makers state that it is their practice to test all
evaporators b hl steam and water before they leave
their works, ut they cannot state definitely whéther or
not this evaporator was so tested. ~ The mountings of
the evaporator have been overhauled from time to time.
About one month prior to the explosion, the relief valve was
overhauled and adr]usted by the second en%meer who also fitted
a new compression_screw. Other than the above no repairs
have been made,  The evaporator and its mountings have been
Inspected perrodrcady by the engrneers of the vessel, the last
ingpection being made by the second engineer about one month
prior to the explosion. “The evaporator, tooether with the rest
of the machinery and the hull of the vessel, was insured with
varrous companies and with Lloyd’s Underwriters.

e] ex%losron was of a violent nature; the lower portion of
the she ernq(bro en |nto a number of pieces, one of which
truc the don %yﬁ (P disabled it. "The Fccess door was

Fro en. [ porti no the Pel fel over on t0 theI

i1ar condenser and cracked It. 8 cH)éper ea (J

the |pe connections were fractured and otherwise

e explosion_was due to excessive pressure of steam |n the
evaporator This excessive res%ure was caused by the steam
generated not having a means of escape; the vapgur or outlet
Valve bejng closed and the relief valve partially, if not totally,
Inoperative.

The evaporator, an explosron from which forms the subject

of this In urrY was |tte on oard when the vessel was built
to supplemen t e feed water for the boilers. The vessel left
Monte Vrdeo about 11.0 am. in c%ntrnuatron ofgvo age from
Botterdain to Cor%nel Chile. e first, second, and” fourth
engrneers were In t e engrne room ca V\yrng out the usual duties
Involved in the vessel ledving port. When the vesse| was, clear
of the harbour about 11.30 a.m., the first and second engineers
ett e engine room and the fourth enorneer was then Teft In
ch arg efore leaving, the first engineer gave the fourth
engineer instructions to_ start the evaporator,”and the fourth
engineer carried out this instruction and opened the vapour
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valve when the pressure register on the gauge reached 7 Ibs.
The fourth engineer was relieved by the third engineer at noon
or shortly afterwards. The third engineer states that, when he
went on Watch the pressure registex’ed on the steam gauge of the
evaporator was about 9 Ibs,, but he did not try the vapour valve
to see if It was open or not; he agarn saw the’ evaporator, about
20 p.m., when It was, ap entIy, workrr% satrsfactorrl
The fourth engineer returned ot een ine room, a out
to relieve the third engineer for rnner and while they Were
talkrnﬁ together on the” bottom platform’ near the H.P. engine
they heard a hissing noise like that made by the escapé of
steam coming from edrrectron of the evaloor tor.  They pro
ceeded towards the evaporator, hut had only gone a few ‘paces
when they were knocked over by the force of a violent ex-
pIo lon; t%oth however, escaped ;wa of the stokehold to the
ey were both scalded, and the fourt engrneer lost
%esr .. They were treated on hoard by the master, and,
ont e arrival of the vessel at Monte Video, were removed to a
hospital, where they stayed for about five weeks. They re-
turned home convalgscent, and have now recovered, except that
the fourth engineer’s eyesight is still somewhat defective.

The first and second engrneers shut off steam and had the fire
drawn, and the former made an examination and foung that the
evaPorator had exploded, that the vapour valve was closed, but
that the reljef vaIve was free to [ift. ' He further states that the
second engineer informed him that he had slackened back the
compression ?]crew on the relief valve after the exglosron had
occurred. The second engineer stated in his, evidence that
when he examine t eeva orator after the explosron he found
the vapour valve CO? and Is% noticed that the comrpres
sion screw on the relief va ve een screwed down further
than when he adjusted it about a month grror to the ex Iosron

he third ?ngrneer states that he had nev rseen the rell vav
Ift properly aIthought e pressure regrstere ?ﬁupe
peen .about” 20 Ibs, “per fuare Inch, and, fur er he rs
cerfain that the relref valve was not blowing, off steam immedi-
ately betore the epr sion. He aso states thadt he has known
he screw, bY which the vapour valve was close to work d?wn
hy the vibration of the machinery and partially close the valve
But this would not account [orte osrtron thg screw was found
In after the explosion, namely, hard down, and the valve closed.

S
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The usual method fworkhng the evamorator&/vas tou ett]for
two hours. during, each watch:then to t) owng w
|t to reman 1dle“for angther W0 hours, own, the

poui was coa d the ressure a Iow %e lt?o

then the eattng syt m was ut ot an t
doiin cRc 0 ene t e pressie orcm% g brtne puerboarg.
ﬁ\use tE) ¢ Would appear 10 De no necessity for the vapour

P e time _the explosion” occurred

e arts of th eeét oratorw re thrown _over oaL whtstt e
vesse as at sea; a? a]ve erefore, been unable to ascer-
tﬁln the condition of the shell or the mountings at the time of

the_explosion.

Ee relhef vaLve fitt d Wa of the dome t e with a_screw
wor m? rough the or regLu atl compres ion_ on
tHesP % eovalels nre Ie totefct
that It ¢a bee tam with ntevave
a]n be mcreas %u e knowle e of the Irst engineer,

IS, ap atent t pene t e pr Sent case, as the
seconde nee e re |e vave |tte anew com
ression Screw an ste the valve o I| b?( r>er
twareg ﬁ The frst engineer states t a no know

IS havin eend ne:

rding 1t after the, explosion occurre eno ICe

tﬁglt a ngw ) ressm |Oserew ha é)teen CgtttedW T theatm
coll was 1" Inc es IP and . 106ft, 10Ins engt
steam was s%% rom t e ma b0|Iers whlc worked af a
?ressu eofl Eer s?uare |nc the steam-inlet valv e|n

Inches in dtamet n the event of the vapourv

Ftw en the eva oratorwas under steam, the'size of t ere |e
valve fitted wasé tal¥ inadequate fo prevent steam from ac-
cumulattng to a dangerous pressure.

Observattons ot the Engineer Surveyor-in-Cliief.

tbeg ces of oken ca%tln swere unfortunatel thrown
er r ortuntt}/
exa mtnt\;l rp eeV| eo talned ro Bheea%J
neers of the Vesse he ex losion wou appear to nave been
to over-pressure of steam.

The outlet fOF steam i stated to ha¥e heen closed, and tI]
ftreg of the reliet valve proviged, even It the valve Wasproper
oaded, _was madequatf t0 re ieve the aag éatus of yndue H

he valve ‘could e consl sent

g e s IwaCsEoF Kach'a tthyepé“?tﬁtatt??@om“ :

Pdecetve e ftrst ntimat IOH
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readily overloaded without the knowledge of the first engineer,
a] lty r!appear tnattth}s drk appe at some time pgrrorto
the exp osron

N
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BOILEK EXPLOSIONS ACTS, 1882 anda 1890.
Report No. 2328.

(Price—Twopence).
(Printed by Messrs. Barclay & Fry, The Grove, Southwark Street, S.E.)

Explosion from Main Boiler.

The explosron occurred on the 9gh July, at a ou%ll]l? aJn
when the"vesse v%ras on a voyage dpm the Ho to
Harwrc Tw hremen were 8 on t e arrns, ody and
aceh EE)OHI] men afve rr]row redcovere frlomdt erlr Injuries.

e_boiler is of the ordin indric marrn
BIt yr ty eh tn/ ee

3ins. |n erﬁ diameter an Grns
0

ur aces of t 0X corr ate r rnt? lameter
constr]uctg ra re sure 0 er s uare

rnc iler is OItte the usual rfnountr rrr

worked under eclose f fo

stoke oId system of forced ?

n the trrhal trrr% of the vessel . in 1904, tBrs ?rlerv¥ lowed
to ecomes wa}er resultrng In the buckling of t ecrown
nd.wra at the portc mbustion chamber 3
ective tro &he crown1 plate was cnt out and renenge
8 was dane to the wra n Decem

cti

no

1 Was h on a stay an? fna the sta enewe&
t rt)ateé)ft e starboar cham er. Six stays fitted m
e ép e and four s}ta\xnusre ewed in the por cham er
n ugust, 1 as fitted to the ort ragp Gp

e rr BfS renewe ott m seam tee bars and four
a nuts renewe |n theb ?(c gate 0 t e centre c amber.
n stay renewed in the back plate of the port chamber,

In January, 1914 one stay Was renewed In tge backflate of
|

|
th
S

the ﬁtarboar chamber, 4 the en I?rf three stays

rn t Brt chamber, 0\(?/ to de]fec e screw threa
reduced Xmeans of a die nyt from Yns to Ifins ameter
and new nuts were fitted. These nuts and an adjoining one
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were those whiclj farled and caused the exglosron There(h
I%o een a numper of s(ta nuts renewed and seaHr Cb e
WNICh 10 record was t. The Combustion chamber screw
stays have 12 threads per inch.

he borIeB was cgnstructed under Boar H of Trade survey.
It has since heen un grthe supervision of the owner’s Superin-
tending Engineer and his assistants.

The nuts Were forced off the ends of four stays in the star-

oard %p ahe of the port (ho L|st|0n champer, the plate
was Torced alon estay? until the holes in the pate Were over
the reduced stay ends re erred to above.

The explosion was cause the screw threads in the sta
hIes o? rﬁe wra e Ia % h/ destroyed, owai%to buckhtn

ae or er Was nevir a( bsequent re-
peated cau krng In order to prevent [eakage e stay nuts
also were not a'good fit on the stay enas.

the uts hen h ed under workin condrthons eepandﬁ
ét Insu tcrent don the st sto upport the plate at t
rdinary working pressure of the Doiler.

General Remarks.

Tlhe steamer is a twin screw vessel, fitted w dth sets of
triple ex ansron eladrnes nd steam s su to the main

engines and auxi P/ machinery by two eended hoilers
workrn? unde[ the closed stoléehold system o forced drau B
peressahaert InCves are adjusted to lift"at a pressure of 180

at 11.10 a.m. t Ineer, s on watch in the

On the 9thJu 9 Oam the vessel left for Harwich, aE
eng |ne room hear the Fre A. Kee\ge shoutrng on ¢

ec on Inquiring. w at was rong was informe t
testar$oar borlegh d3rven out an hathrsmate 8heef}
was still in the stokehol

The En%meer then went t ome air _hatch, through which

access is 0 tarned 0 the sto t just as he ot({here the
man came out. orced raug ht s were sto and the
main an auxrlrary steam valv s on the starboar orIer were

shut and the sarety valves eased.

The water gauge glass which was J full just previous to the
borler t\ﬁv%nggoutg an tsound to \Qle empty dnd the steam pres-
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sure Irag fallen from 175 Ibs. to 100 Ips. per %uare inch.
\‘ de water was disch argeq1 into the star ard” boiler,
alled to bring the water into the gauge glass.

enehr%Zgorerrrrzggfrrrrrhrrrrs'rrrrrrmh -

amage h s running out of the port ?urnacg
ﬂ econh sftroncam r 1t was foun aﬁﬁ

ove ? the Ha}/s or mP he nu#s 0 r]

three of these stays e educed h p

e hashcfrhr%ﬁraheahakae%’n 1 eYeé %g) Cee‘*en

B |Ihe$ an 5ereached her’ dest(patron vgrthrﬁft feurt rtrou ?

aTrrevarrIrJure men received medical attention on the vessel’s

Observations of the Engineer Surveyor in-Chief,

The defective condrtron of these s does ear to
have escaﬁ)ed notice, af Ea ;Iates ha een c(ﬁulﬁe% ﬁ%p

to time 0 icount of The continue %e

Hlate an ? the reduction of the sa ends mea S0 3
e nur]ds at al trmesavE ueston emetho C{errlrarr a{r
ter new stays and nuts o

tted In { e first |nstanc he pitch of the

lt would have befen muc

ﬁger size heen

threads on the stays also is finer than is desirabl
Fortunately the personal injury was not serrous

late ha
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Report to the Secretary of the Board of Trade upon
the Working of the Acts during the Year ending
30th June, 1914,

Under tlie tﬂrr?vslsmn ?f the Bmlelr Explosions Acts, 64 pre-

Le”?é”ar ecﬂng 9?er ex licr>5|8rﬁgm\1/\/hllg\r{e%tégatrlr%3 duar\{ﬁg ?ﬁg
year ending 30th

une,
Of these 68 ex Iosmns 4 sultgdz in 1oss 8f I|f19 or ersonﬁl

injury-— rsos el 4 injure
éreycausedpg 11 exp? 5|ons o WhICh ellght occurre on Iang

and three on ships

number. of rsons killed is below the average (26-3) for
}neg years smcept e Act came ?n 10 ?orce ﬁg %r of

num
ured” 1S aboye the avera [t s satlsator to eag)
BB AT S e
Reference ma be made. here to the im ortant rec mmenda-
tions made by the Commis |oners In Report 2,299, e
ommissioners recommen ever |er should
orouh examined er|o |c II and te te ater essure
mpetent erso N aso suqg t ers of
Eoijq gen inés shoul uta |at on eac

ngine
N ate 0 constrﬁctlo tﬂe workm ressure {Br
WhICh 9ne botler was constructeg g0

A SH twagaof the reports o{ in umes IS given in ﬁp nldlx

thch expf % tssefleex mosAI\p eng It t%c asos WS

the cases In WhICﬁ Iﬁ OI?EI'S WEPG unéer the mspectlon 0?
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