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Rule Dimensions:~ 400" x 55' x 37,25' to Upper Deok,

Clega;:- 10CA1 "With Preeboard”,
Qwnere:- Cairn Line of 5teamships, Ltd.
Built by:- Messrs, Vm, Pickersgill & Sons, Ltd. in 1926.
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This veasel is of the complete superstructurs type
with tonnsge opening, end has three steel decks in the holds
send two in the machinery spuace. Gne is strengthened for
navigation in iee, and the frame speocing is 27 inohes instesd
of %1% inches as required by the Rules, the freming only being

reduced on account of the closer frame spscing.

Observations mede of the behsviour of Bhe ship's
struc ture during the voysge Leith - Portland, Veine - Newcastle-~

on=-iyne.

OQUTVARD PASOAGE,

The ship left Leith on February 27th in s partially
loaded condition. The cargo consisted of cosl and coke, and
pertviculsars of the loading at the time of departure ere shown
on Friant 1.

The mean draught was 10'-5", wheress the meximum
“inter draught of the ship is 251-03",

e oulward voyage was desoribed by the Masier of
the ship as being ¥Tine for the time of the year,

The after hold, being the only one sccessible, was
carefully observed during the pasgsage.

four wirea were arranged on each side of the ship
in this hold for ths purpose of measuring sny transverse
movement of the Traming, and measurements were mesde ot three
eduidistani peints on each wire at freduent ;ntgxzs;g of time
during the pagsage. The disposition and krréﬁgmsaﬁt of these

wires were ss shown on Print II, % ,
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The recorded maximux daily movement of the framing,
together with exiraois from the ship's log regarding the weather,
are as given on Print III.

It will be noticed thst the meximun transverse

movement measurel was §" st frame No. 25 on the port side, or

& retio of Movemant equsl $0 gt .
Length of frame 630

The movement ¢f the fremes took plece es the efter
end ¢f the ship was sinking in the water when rolling snd
pitehing.

& disgonal wire vas 8leo arranged from & third deck
besm knee to the tunnel top with a copper spring at the tunnel
end of the wire for the purpose of measuring any racking
momment; but no movement was visible.

Cereful exeminetion vwes mede of the heads end heels
of the pillars ani the riveting of the top and vottom of the

cenire line bulkhesd, with & view to agecerteining if there was

ény movement of the deoks, but none viag observed.

A number of rivete atteching the fremes to the shail
Plating at the.lower part of the fremes ebove the ceiling were
atarted and 1mk1ns; and; in sddition to three cament boxes
fitted previously on the port side of the sfter hold, five
Were fitted on the port side enc two on the starboard side in
way of leaking freme rivets during this passage; making in all
ten cement boxes in the after hold. Frame rivets in the bilge
below the ceiling on each side of the ship were also slsck and
leaking. licat of the rivets affected ere stuted to be those
Which were renewed ot Leith in December 1927, and are situsted
tovards the after part of the hold abaft frame No. 31, where
the side of the ship is concave tc the ses.

It would slsc appear to be likely tlmt Mhen, 'ghe cement

&t the bilges is removed, other defective rivets il te found.

The third seam of shell plct;w lbop;@@@gﬁg&T er

signs of leaksge between frumes Nos. 26 and 2%
oundation
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the etarbonrd side; and between frames Nos, 26 and 32 on the
port side.

The rivete atteching the frame to the btracket st the
top of the tunnel recess on the port side were glack.

No other defectis vere obeerved in the after hold.

The bulvark rall ber is fractured on each side of the
ship about smidehips, During the heaviest westher encountered
on this pessage, and whon the ship vas on the creét of & wave;
the frectures vare observed to open 1/16 of an 1noh; and the
ad jacent butt of the bulwark pleting vwas working.

The bulvwark rails are said to heve fractured during
& previoms voyage in the pertimlly losded condition when heavy
wea ther vas enoountered, |

The fore paak; shelter dook; hatoh coamings; deckhouses,

easings and tunnel were examined and found to be in order,

EH&MIﬁ&?IQQ@&& THI CARGO 'AS DISCHARGED AT PORTLAND, HAINE,

The ship arrived at Portlend on Fridsy, 9th larch,
and during the time she wang &t this port the holds and tween
decks Nom. 1,2,% & 4, and the deep tank were exsmined, The
permgnent bunker was full of coal,

In Yo, 1 hold sn old cement box is fitted ati the after
end on the starboerd side. This is stated to be in vay of &
leaking bulkhead frame rivet. In the same hold three rivets
in the lower stringer collision bulkhead brackeil sngle stéanding
flange on the port side were found tc¢ be slack,

In No. 2 hold one butti of shell plating on each side
in the firat styake above the bilge,between frames Nos. 134 and
135, was shoving signe of leakage, and cement boxes were fitted

in way of eone.
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The ship left Portland on the 16th arch, and arrived
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8t Feweestk on the 20th Kerch fully louded Jxlpwniﬁeglﬂe
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general mrga; after a pagssge stated by the lmster as being
fine for the time of the year.

During the psssage the behaviour of the sirueture
in vay of the engine end Loiler spuces vwag carefully observed.
Vires were fixed on each side of the ship for the purpose of
megguring transverse movement o the frewing end stringers,
one vertical wire being srranged in the engine gpece, and in
the boiler 8page on each side of the ship; end & horigzontal
wire along the face of the side siringer on the port side in
the boiler room.

A trensverse diagonsl vire vmg also arranged in the
engine room exteniing from the second Geck besm knee to the
9pponite bilge, with 8 copper epring at ebout the middle of
ite length for measuring eny racking movement.

The dieposition snd arrungement of these wires and
the pointe at whioh meesuremeats vwere teaken &rs shovn on
Print IV,

The rscordei transverse movement of the framing and
stringers and elongation of the racking wire spring, together
With extracte from the ship's log regarding the weather are
88 shown on srint V.

The waximun measured movemwents of the framing end

stringer are as follows:-

Approx,.Gorrec ted ! Corrected

Meagurad Movement after | movement.
Movement, &llowing for ' length o
movement of I frame or

:. 8tr1n§°r0

gtringers,
IN0he S, 'Kﬁﬁea.
Engine Room meingi § T

{Fort side).

FEngine Room Framing) :
Sterboard aside). ) é’ﬁ 1‘8 r (Té x %) n-s-%

1
555

%

Boiler Room Freming. % | -+ (L x3). 1
| 72 & %

1

Eggine Room Stringer) :
(Starboard 5ide.) ) 3 -0 0

Zi60
Boiler Room Stringer) 1 —m—--I :

(Fort side). ) B JOyd/S %@giﬁ@i’
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The movements took plece &s the vessel &snk in the
Weter vhen rolling sad Pitching, The time itsken for sech of
the ebove movements (zere - meximum - Z6ro) wes sbout seven
seconda,

Lesks were observed on four frame spaces in Vay of
the side stringer on the starvoard side of the angine room and
apgaarad to oome through slack rivets in the styinger shell
chocks vwhich sre cevered by ocement,

The feed heater which is suspended from the engine
room siringer vwus seen to oscillsie 8lightly as the ship rolled
and pitcehed, The seating of the eviporator, which is built
on to the freming on the port sido; Vs ©1l80 observed to be
moving " in & vertieal direction,

The after peak was emmined; &nd the tank found in
order, “he connection of the oxater plute to the starnpost
on the port side was found to be leﬂking; %8 vas also the plate
shoe ut the bottom of the transverse floor.

In No,1 Zreme four shell rivets on the port gide, and
two on the starvoard side, end in No. 2 freme six shell rivets
on the port side and two on the starbee rd gide wepe slagk and
leaking at about the level of ths peak ok top.

The fraocturers in the bullmrk rail were open {" and
Were working to the extent of about 1/32m,

Lhe Tore paﬂk; shelter dmck; deckhouses, cagings and

tunnel were examined &nd found to be in orier.
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CONCLUSIONS RUGASDING CBSNRVA TION: MADY DURING THm VOYAGH,
AFTER HOLD.
It 18 considered thet the measurements of the movement
of the framing confirm the opinion expressed by Jﬁr. Hontgomerie,
Mr, "81die Oairns, ani gelf vhen & vrelimins ry éx&minatian was
made of the ship at Leith prior ito mlling; that the defscts
in the after hold are due to exceszive panting of the ship's
side and & high shear streses on the frame rivets when rolling
snd pitehing in heavy weaumr; with the hold not full of oarga;
this panfting and shear stiresa beling aoccentusted by wa: insuffiency
of stiffness in the framing.
"hen the measurements were bsing mede the stern of
the vassel; 80 far 8g could be &aoermined; "as not lmmersed
at sny time to & greater depth thesn the second dsck; 80 that
it would appear that when the vessel poops; a8 is stated to
be frequently the casge in very heavy westher with @ head au;
the movement of the freming would probably be sppreciably grester
then recorded on this ococasion,
The framing is composed of & buld angle frame and
reversed engle Torming a girder 7" in depth.
This ship “is propelled by steam turbinea; the gea
speed being 11} knots, and in heavy vesather - which is stated
by the Mester to be the rule rether than the exosptltion in the
Norih Atlantiic ~ when the vessel is Pariislly loadaa; the
propeller does not recees it would if reciprocsting engines
Wére fitted, and therefore on this account it is not necessary
0 reduce the speéd of the engines, 1t 18@1;5 ,F.‘?;?gublo that,
a3 the apeed of the ship in heavy weathor 1n“’€h€yﬂ§thlly
loeded condition is greater then i'.b *oudd baffﬂhed%rﬁegllgT@
propelled by reciprocsting engincs, the streins i t@ _ng[m ire
will be ocorrespondingly increased. Ounad lon
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The fractures in the bulwark rail are not considered
of importance.

NU. 1 HOL D,

The defectis in No. 1 hold are of & minor character
and are considered not to be due to weakness of the siructure.
Throughout the greater piprt of this hold the ship is specially

girengthened for novigation in ige.

o, 2 HOLD,

The defectis in Nu. 2 hold could be caused either
through penting of the ship's side, or through the ship touching
& quay wall, which the Mester stated heppens sometimes at Leith.

If the loading of the ship will permit, cbservations
will be made in this held during the next voyage:

REGING AND BOILEN 5PACE,

The recorded movemenis of ths sugine end boiler room
stringers &re not considered 1o be excessive, The movement
of the engine &nd Boiler room Iraming, hovwever, eapeoiall;.( on
the starbom rd side, is thought o be too great and may ocause
started rivets in the future.

The framing is formed of bulb angle frame and reversed
engle as in the sfier hold; that in the boilser room being
increaged ,C6" in thickness. A web frame is also fitted
about the middle of the m&chinery space.

The leaks in wey cof the side stringer in the engine
TOOm, 1f coning through started rivets in the shell attachment

angles, appoar to indicate excessive sheer stress on these rivets,

AFTIR PRAK. The slight defects io the aPter 'séak are not

oonsidered to be due To any welimes= of the siructurs,
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