MvI
14 August, 1961
(CECILIA » a=7 B¥)

Froms Chief, llevohant Veseel Ingpsction Division
Tos Commandant
Viag Chief, 0ffice of Merchant Marine Safoty

Subjs Marine Board of Investigations Tug 5S CECILIA, boiler explosion
Charleston, S« Ce, 18 November, 19560, with loss of 1ife

1. Pursuant 4o the provisions of Title 46 C.F.R. Part 138, the record .
of the Marino Board convened to investigate subjeot casualty, together with
its Findings of Faot, Conolusions and Recommendations, hes been reviswed and
is forvarded herewith.

2. Tho stoem tug CLCILIA, bullt in 1682 of 98 g.te wae engaged in dock-
ing the British freighter LASTHRN FLINCE at North Charleston, S.C. on the
gvoning of 18 November, 1860. At or about 2243 on this date, the port core
rugeted furnacs in her scotch boiler collapsed caueing two separate fractures
in the horse collar of the furnace, allowing tho water and steam to escape in
en sxplosion. Thse Chief Inginear eand Firemen lost their lives as a result of
this casualty.

. The Board made the followling Findings of Pacty

"l. fthe port corrugated furnace of the tug CECILIA eollapsed, whioh
‘in turn caused two separate fractures to occur in the herse oollar at
the turn of flmga of the furnace.

®2« The boilor stoeam and soulding water was reoleased to the ﬂx-uido
through the fracturss in the furnate causing the instent death of
Charles Durwood Sweatman end sevore injuries to Edward Clifton Wyatt,
Srs; chiof engineer, from whioh he dlad.

3. %he tug CECILIA, officlel numbsr 126028, built at Camden, New
Jersay, in the year 18823, grose 98 tonsg, net 49 tone and iz owmed and
oparated Wy the White Stack Towling Corporation of Charleston, South
Carcline.

-

W




Chiaf, MVI Divisien to LVI 14 August, 1961
Cosmandant {CECILIA = a=7 Bd)

“4. One Scotoh Poilor, length 11*3%, diasmeter 100", material steel,
thickness 7/10%, 7.S. of shell 60,000 lbs. Two Morison Corrugated
Furnaces, boiler bullt in 1088 by Kingeford Foundry and Mashine Viorks,
Oswego, Hew York, steel by liorth Steel Co., Clearmont, Dllmro.

mon combugtion chamber, original thisliness of furnmaces TeSe of
furnades 16600, caloulated Ve P. of furnaces 153 1lbs. 90-3%" plain
tudbes, allowed boiler working pressure 150 1lbs. P.85.X. 0il Fuel.
Iast inspsotion Charleston, South Caroline, & Jamumry, 1960, hydro=
statico pressure epplied to boilor 226 lbs.

6. On tho evening of 18 Novembsr, 1960, the tug CECILIA was dis~
patched to North Charleston to assist in docking the Britigh Freighter
BASTERN PRINCE ot the port terminal docks. At 2243, the engine of the
subjeot tug vas working full speed ahoad, the firewan was in front of
the biler in the fireroom and the chisf engincer was near the throte
tle in the engine room.

%8, The Haster of the tug and ons deck hand were in the wheelhouss.
Glanoing at the steam gauge on the after bulkhead in the wheelhouse
the Master noted the pressure resd 96 lbs. At this Anstant a terrifie
boiler explosion coeurred, £illing the fireroom and engine room with
iive stean.

7. The Master and deck hand immediately attempted to resoue the
engineeyr and firemen but acscess below was impossible for a period of
156 minutes due to the live stesm which engulfed both the fire and
engine room. The chief ongineer, though fatally soalded, managed to
orawl out of the starboard engine room door immediately after the ex-
plosion amd collapeed on the outside deek.

"8, Towboat ROBERT H. LOCKWOOD, sesisting in the dooking of the
BASTERN PRINCE, went to tho essistance of the CECILIA and bProught her
alongeside of the dooke.

%3, The firenan was found dead An the firercom, his body pimned
under the starboerd furnsce front assembly which had been blown off
and landed 6 feet from the boiler. The firemen's body had been
severely injured and soalded.

410. The chiefl engineer waa given omorgency treatmont eand rushed to
Roper Hospital, where ho dled of his injuriee on the moraning of
November 20, 1960,
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Chief, Wi Division to - 14 August, 1951
Commmndant {CECILIA = a=7 H)

®il. An oxamimation of the boller disclosed the following conditionss

() The port corrugeted furnace of the boiler hed oole
lapsed completely, blooking off the fireside, the
orowns erushed down until contacted by the bottom
of the furnnod ..

(b) The port furnnce horse oollar had opened up in two
placea in the lkouekle. The inbourd fracture dagen
at & point 21" from the bottom ocenter of the furnace
and extended arcund tho oirsumference a disteance of
36". The maximum width of this opsning was S37.

(¢) The fracture in the outboard side of the furnsce bee
gan 35" 4o tho starboard of the bottom center 1ins and
extended up along the circumfersnce outboard a distanoce
of 26". The maximum width of this oracic was 2i". The
location of ths creeks 13- described ag viewed from
the back conmuotions. ‘

(8) Both uptake (commonly called emcke box doors) were ex-
tensively demnged. The port door was blown up against
the grating above and pushed the grating up three foeet.
The hinges on the door remeined intact. The starboard
door was blown ocompletsly off the boiler.

(8) The port furnace front assenbly remained imtaot, but
the starboard assembly was uWlown off, apparently struok
the fireman, brought up charply egainst the high pres-
aure souentrics, bending the rode and rolled over amd
Pirned the fireman's boedy to the floor plates.

(f) Doth port and starboard furnece crowns were free of
Bosls, oil, or grease cm the waterside and the furmnocs
motel showed ro indiocation of overheating.

(g) Meither furnece hed extensive pitting or corrosiom
along the flre lime. The motal appeered good im all
corrugations, but very poor im the horse collar kmiokle,
aleng the circumferential wolded aros.
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Chief, I¥I Division to 14 August, 1961
Commandat (CLCILIA = a=7 M)

(h) 7The fuaible plugs were im good condition end the
orown shect 4id not indicate overhsating.

(i) A boller through stays and staybolts as far es
could be remched were tosted and oxamined end found
in pgood condition.

(3) A emall bulge was noted in the inboard section of
the throet sheet, epproximately $* inboard from tho
port furnace flange.

(k) fthe boiler safety velwe aeal wna found broken or the
wire wagted avay. Valve wag imnedintely releassd aund
tested and functioned satlsfestorily at 152 1lbs.

(1) 7he boiler safety valve was not connseted to the dry~
pipe, therefore the possibility of overepressurs was
entirely oliminnted.

- {m) The internal fesd lines discharged the boiler feed
water along the shell on the port and starboard sides
and well abovs and away from the furonos orowns.

(r) The starboerd furnace found dowe on all ecorrugations
in o dangerous condition, as & pronounced flat ares
exlsted elong all cvrowns with the exception of Hfo. 1
and 2 corrugationse Haxzimum distanos found down by

tramming was 4-11/167.

(@) The location of the flate aleng the orowns of the stare
board furness l1s Ildentioal with the anzle of collapas
of the port furnacz. This sngle would be ag designated
by the letter ¥D" in ths tram charts N.C.G. 836,

{p) Intermally at the bottom of ths boiler approximately
two buckets of medium loogs scmle wmsz obmervad.

(¢) The boilor feed water hot well had only slight traces
of o0il and grease.




Chief, W1 Division to 14 aupuet, 1981

Comnandant

(r)

(=)

(u)

{)

(CECILIA = a=? Bd)

There is mo record ap to whether or not the boiler
had been oponed up end oleanod internally eince the
lagt aanval ingpeoction on 8 Juuuary, 1980,

There was no ovidente ag o whether or not the ez~
ginesr hed made uss of his soum and bottom boiler
bloms o

The horse sollareof both port and starboard furnaces
have wolding on the horss collayr kvueklos extending
nearly the entiro circwnforensce. The reocords in tiw
Charlogton offioco indlecate thet ths port furnsce horss
collar was weldod on only three assparate occesiona.
Onoe in 1658 whon a orack 8" long was repeired. Onoe
in 1939 when 1™ of old wold was removed apd ro-welded,
and onos iln 1946 whonr a srack 2" loug was wolded. The
total distenoe wolded in the port furnses horse ceollaw
ascording to the records wms 11", whioh is less then
1/10 of the actuel distance weldsd.

fwice after the anrwal inspeciion and before the oxe
plosion took plaes, both furnace horse scliars had
baon welded by an unsuthorised walder and without the
knowledge or permiasion of the OCMI, Charlestem. Chief
bagineer Myatt informed the welder on at least one oo~
saslon that he, Sumler, wwe not suppesed to do welding
on the boiler, beoausd ha wee not approved by the Coast
Guard, but he was ingtrusted by the ohief englnesr to
go ahoad and weld the boller,

The waterglde of ths port furnmce horseé oollas wag found
$0 have & heavwy grooving orack ruming circumferontially
around ths endirs furnsco as far 8 could e sedn.

In 1235 the Loskwood Corperation, flormer owners of the
CECILIA, bought two new furnaces for the vessel. The
compary bought theas furnaceg to hewd on hand if needed
Yo replacs the sxisting ones, bubt the furnnoss were nover
ivetalled.
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Chied, WWI Divislenm o 1¢ Auzust, 1951
Compandant {CECILIA = 87 pd)

$o

{(w) Test specimens wore cut from the horsze <ollar of
the port furmmce and a sectlon of ths corrugation
in the center of the apparent point of ceollapse.
These specimens were sulmitied to the Burssu of
Standerds, tiashington, Ds Cep for steel enalysis.
The Bureau resported that the stoel in the furnace
wag of a good quality firebox gteel with the exe
agption of the horgs seller, which was in pooy
sondition dus %o repeatsd weldings. The weldinge
wers unorihodor in tha® saddle welds had been used
instead of v*ed cut welding and & bare wire slies-
Srode had bocn uged in several welds."

The Doard exprssssd the Lfeolicwling Consclusionss

¥l. Thet tho sollapse of the port furtece was caused by & progros-
sive flattening and coming down of the furnace crowns over a poriod
of time until & oritical condition had teen rsached and a totel cel-
lspse of the furmace hed cecurred.

3. The exeot longth of tims that this boiler had boenm operated with
defostivo {lat furnece crowns could not bo dotermined by the svidenca.

#$: That an examination of the boiler immwdiately after the casualty
dlgelosed the furneces and orown shocts were fres of seals, oil and
grenge and thore wes no ladication of overhsatsd metal that would sauze
&6 rapid coming down of the furnace orowne.

4. That tho besis metal in the horse collar of ths port furnnes was
defective through ropeated and improper welding and the tension exerted
on the horze oollar by the collapaing furimes had seaused t'w large
frecturas in $he horse coller to ovour.

%G. That the evidonse ind.icates that the freetures in the horse eol-
lar of the port furanee would not have developsd if the furnase had
not Gﬂilﬂpgﬁ‘aq

"8, That tho water and steam pressurs in the boiler had boen relowssdé
through the frasturen in the horse collar to the fireeide of the port
furnase and bnok connsction sausing the death of the chief snginecr arpd
fivemmn.




Chief, W1 Division %o 14 Auguat, 1981
Somrmndant (CECILIA = a7 Bd)

7.  That the boiler water under 25 lbs. preossurs when reisased
through the fractures to approximmte atmospheric pressurs of 14.7
lbe., immsdietely flashed into stonm nad inoreased the volume and
forees of the steam pressure inm the firs eand engine room of the
wveesel,

8. That had the motal fa the horse collar of the port furnace boen
in good cendition, 1% is doubbful that the {reotures would have ¢g-
currsd, even with tho collepeo of tho furnace. ’

®3: That repsated welding repalrs had been made to the horss colleaxe
of hoth furaeses Yy sn unauthorised wolder end without the knowledge
of thoe OCNI or other inspsctor in tho Merine Inspedtion Offiee.

®i0. That the Bureau of Stamdards roport on the furnaes souponz gub-
ritted for amlysis wes thet the furnace melal of the port furnacs
at the contor of coliapss was of & good grade firsbox stsel, but the
matal in the horse collar at the {ractures was poor due te repeated
poor mwthods of woldips and the use of a bars rod elastrode.

"1l. That tho serious grooving eotlon iz both the port and starboard
furnacs horse collar knucklios could not be resdily ssen on the water
gids of the furnaoeg, due to the construction of the boiler. Howe
ovor, being the welding extendod neerly the entirs ciroumferencs of
the horse oollsr on the fireside of both furnaces, it is reasonable
%o assume tha% a diligent lnspector and chiefl sngineor would quastion
the safoty of a furasce with such & large area of welding, ewven though
no leaks developsd undor hydrostatlic pressure at the annual inspestion
of ths boiler. .

#i2. Although the Coast Guard Inepoctor testified that he had medo a
careful and thorough examivetion of the toiler during the last inspege
tion provioue to the explosion, which wes conducted at Charleston, S<Ce.
ot 6 Jumary, 1960, the opinion of the Poard is that he should have
bogoms more suspiclous and conducted e more rigld examination dus to
the sirowmstances cited in paragreph 11 adova.

"18. Thet a competent ohief enginser would have made periodie examinae
tions of the hoiler between lnspections end would have ssen the dangors
eus flattening and ocoming down of the furnece oerowns and prevented {he
total vollapse of the port furnaes.

-
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Chie?, MVI Division to 14 aupust, 1961
gommanilant {CECILIA = a=7 Bd)

#i4. That thoe ohiel engineer wes gullty of megligense and ine
afbontion to duty as oited in peragreph 13.

P16, That the chief sngineey viclated Title 46 C.F.Re 52 ,01-85,
Marine Unglnsering Regulations in thet he falled on ot least two
ooonalong 4o netify the Offlcer in Charge, Marine Inspection, that
repulre were to be modo to the bolleor of the subject tug.

®16, That the shis{ englneer violated Title 46 C.F.H. Chaptor §7.16el,
Harine Enginserlng fiegulations on at leamst twe oocesions by allowing
an ungualified woldar ¢o wold the horss collays of the furnsces of the
subject tug. '

#17. Thet ths Vhite Steck Towing Company, omuera and operators of
the tug CECILIA. Fiolated Ti%de 46 C.FeR. Chapter E7.186=1, Yerine fn-
ginoering Regulations on at least two oecssions by allowing en une
guelified walidor to weld oracks in the horse collars of the furuaces
of the boller of the subject tug.

®1%., That the white Steck Towing Compamy, ownors snd operators of the
tug CECILIA, violated Title 46 C.F.R. Chapter 62.01-85, Yerine Engine-
ering Regulations on at least two eosasions, having fallsd to notify

- the CCMI %eforo welding repalirs were made on tho boiler of the subjest

t\lg o

®19. Although a witness for the Lhite Stack Towing Company stated for
the resords that in his opinion the furnace collapse wes caused Ly a
furnace gas oxplosion, the Board after deliberation dlsoarded this
theory, based oun among otherr things, the faet that tho sterboard fur-
anoe erowns ere down 4 end 11/46"%, end furnmce fronts are amply veated
when foreed draft fun is shut down.”

The Beard made the following Rosomnendationss

Tl. Imassuch as the evidence cloarly indicates that illegal and ime
proper welding was done on the pords furnace horse collar of this vosael
and that felluwire of such welding caused Wy the collapas of the port
furnngd ronltod in the stsam and ssalding hot water to escaps, which
rogulted in the death of hdward Clifbom Wyatt, Sre, chief englinesr and
Charles Durwood Swoetman, firenan, it ls recaumendsd that the reeords

of thie case be referred to tho Unltel States Attorusy for prosceution

against the owners end operators of the White Staok Towing Company,
Peoples Bullding, Charleston, Se Co, purguent €0 ReS. 06844 18 U.5.C. 461.




Chief, }VvI Divislon to 14 August, 1961
—~ Commandant (CECILIA = a=7 B3)

*2. That Commandor Henry A. tilarun (i} vsce, ve admonishea
for having falled to make & moro thorough exsmimation of the port
furnace to determino the extent of the grooving in the knuckle of
the horse collar. Ssid admonition %o bo made & part of hias of=-
fiolal record.

"S. The following ohanges are recommended in Title 48 C.F.R.,
Sub«Cheptar F, Seotion 657.156=1{1)¢

(a) Ciroumferential oracks in corrugated furnsces not
oxceeding & total of 20 inches long in any one corrugation
may be repaired bty welding, provided craoks over 6 inchos
in length shall have reinforcement steel straps welded at
right angles across the orack. Straps shall not exceed 1
and 1/2 inches wide by 1/2 inch thick.

4. All oll=fired furnaces shall b provided with an obserwvation
port of sufficient sise to give the operators a clear view of the
fireside of the furnace vhen it is under fira."

REMARKS
5 8. Conolusiona 17 and 18 of the Roard with reaspecst to the violation of
468 CuoFsRep 5T0lbel and 62.01«66 are concurred with. In this comnection the
Thite Stack Towing Company 1s ¢0 be assossed the oivil pemalty of $600.00
for sach violation, totalling $2,000.00 as authoriszed bty the provisions of
RoSe 43682, a8 anonded, (‘6 usc ‘9?)9

Te Recormendation 1 of the Board with respect to the transmittal of
the record of subjeot cagualty to the United States Attorney General for
orimianl proseocution of the cwners and operators of the Vhite Stack Towing
Companty i disapproved. Tho roport of the Board does not state the form of
organization of the White Stack Towing Compainy, whether it 1s a corporation,
partnership, association, eto., nor does the report indicate the exsoutive
offiocer, or othor officer, for the time being actually charged with the cone
trol and menagsment of the operation, equipment or navigation of ths CECILIA
at the time subjeot cepualty osccurred, against shom oriminal proceedings are
%o be instituted. The oriminal statute R.S. 6344 (1B UsSC 461), cited by the
Board was repesled bty the Act of Congress .approved on 26 June, 1948. A ree
view of the record indicates that the negligence. and. inattention to duty om
the part of the chief engineer in allowing opersting conditions to come inte
being which resulted in the collapse of the port furnace, was the proximmte
cauad of the subject casualty. Sinee under engineering prineciples the horee
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' direct relationship with the tensile strength. of the steel wsed. TM

/ "2o 'r,ha.t cqnmnder Henry A. Mildm (1685) USG? ‘bo aﬁnenisﬁid

- for h;vj.ng failed to ‘make & more thorwsh examimation of the pox't
furnace to’determine the extant of the! grodving in the knuckle of
S . " the horse collare_ S%id admnition 'bo ba mdn a part 01‘ hin bf
Lo oo ficdals record,

"3e .The I‘ollorwing chenses are reoomdod 1n ’,l'itle &'6 c.mu
Sub-chn.prtar F. SQctionJ?olﬁwl(i}n - :
N - - ,x‘

' (a) - circmﬁ'orenthl erwks in cdrmgated furna.ou
' not exoeeding'a total of ‘20 inches. long. in any one
. corrugation may be repaired bty welding, provided c;'ayeka_
~ cover 6 inches im J.angth shall have ‘reinforcement . steal:
" straps welded at right 16; _across the oracks . Straps
~ - shall not exceed 1 and . mhaa uide by - 1/2 inoh tﬁ:tek
L gy »Au ollefired rurmco. man e provided with an obsopo
7 vation port of sufficlent size to give the operators‘a closr ﬂhr
_of 'che flreaida of the f.\u'nacg wh 1t; is undar firs :

: ,'60 S ohat part of paragra.ph 4 of the Fiadingn of fact, whiop sta.tan

~ that the tensile strength of the corrugated furnace .wteel is 15,600/psi
- - 1s disapproved. .The figure 16,600 ig an- empir;cb.; qun.ntivy used in the
" odleulation of the allowable working pressure for Morison type corﬁzgam

furances installed in toilers constructed prior.to ) July 1936 and has no*

. inspection records of tho CECILIA ostablish the faot that the tyensi],p
strangth of the’ steel usad in the furmceq was 60,000 “pai. oo

=

Te . COnclusions 17 and 18 of the Board with respeo‘b to 'bhc viola.tmn

. of 46 C.F.R., 57.15-1 and 62,01-65 are éoncurrea ‘with.  Ip this cimmection

~the White Stack Towing Company. is t0. be ‘assessed’ the .oivil. pepalty of t&GOaOG
~for sach violation, totalling §2 .000»00 as authori,r.ad b,y the proviaions or

“Re s:: 4399 &s maﬂdﬂd, (46 USG‘ 497) " . -, o . i =T

S : PRRRES Racommania*bmu 1 01‘ the Board wit,h renpeet to tha tmnamittal ot‘ B
“the record of ‘subject casualty to the United States Ah‘mmay GeneraY for.

. erimina) prosecution of the ownersa and operators. ef “the White Stack /Twins b

o (:ompany (is diﬂappruwde-» The report of t.he Board doea no’c sta‘be the f'orm of

~ B - . - S .




organizatmn of thp White, staog Tcming Company , W : orat
part:mrship, agsocistion, eto., nor does: the i-apnrt 1n&icata the e:mti;wl
- , ~officer, of other officer, for the time. being actually eharged with »
' and menegement of the.operation,. equipmmb or navigation of the CECILIA
“'the.time subject casualty occurred, against whom eriminal procesdinge are
to be’ institutedu A ravieu ‘of the record indicatp's that +the. nagligpxma a:ad
. inattention o duty on the part of the chief englneer: in al‘lowmg opera.ting
L7 oonditions 40 ocome into bamg which resulfed in the tollapse of the port.

' fulnace, was the proximate causd of the subjest casualty. Since under one
o . gitieering principles the horge’ collarpfevan though eopatruoted of n:ppmvad
| metal gm:l\welding may have fractured ag & résult of the:colldpsing of the .

I‘urnaoe, the violation of the chief engineer or. ethar -perscmiel: af;. he hi

’ - stack Towlng Compsny -in permitting the. horse oollar %o b wéldod by an ulis
oei“tzfied welder, and their’ Tailure to. notify ths ‘Of ficer in: ‘Thange .of mim
o ‘Insmtian that waldmg was to “be el‘feoted, oe.nnot ba ss.:m to conat‘ltﬁta a '
g criminal a.ota o : e o {

99{:

The record :Lndicates tho.t the horsc eollnra o’ﬂ 'buth fumcee
- " had Ybeen improperly welded ovér & aonsidm’ble period of yearse This*faqt
o ‘indicates that boiler inspaotions in . the) 7th Qoast Guard District have been’
S . substandard and that all-merine inspection: paraomxel ‘aoticernéd with: }boilen
. inspections on toard the GECILIA and their. supnrﬂ.aory bqr&op e a.re'aqua,li
- responsible for tha conditiqn of tha horaa polla.u a.t *the time,» auhjaoi; camhl:
A ty oceurrado L T . . Y :

" not. approvedn

10, g necomendatmn; s and 4 o ’hhq Boa.rd wi‘hh ra-pact tfo ‘the amendmnt_
.; . ‘of the Marine Engineering Regnlatiqns upplico.blo: THE
wil) be referred-to tho nﬂarcha.nt Ehr.me Counoil f‘o
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‘Chief, HVIrnlvision to
- Goxmlmdant ' :

 Pindings of Fact, Conclusions nnd Recommnﬁations of tho Marine mpard: of

e

14 pugust, 1061 (v
(cscnn. - a7 Br!)

n. Sub;ject to the foregoinb remarka, it is reoommndsd that the

Investigatmn be approvede :

RN
\

/s/ P. A. OVENDEN , |
Po A. OVENDER' = o

'Fomrdad racmmnending approw.lo

",(s/ MERLIN O'NEILL .

& September 1951

From; - Chief, office’ o;t‘ Merchant Harine Sa.fety. _ P
Tos Commndanb . . - STy

/s/ H. C. SHEPHEARD
~ He C. STEPHEARD

APPROVED ‘

14 September, 1951

WERLLN O'REILL ’ , . }
Vice Admiral, U. S. Coast Guard L S ‘ v
Commandant ' : ‘ . , R






