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Chajrm 1the ver greatpleasure indeed in |nt|m
hat M ETPotf hread S I%aper on ' Repairs tot
ron and Steel S Igp | a erfect}/] sure that aI o
Who have an Interest in Shlﬁ construction—and | am ver |de
afield If ?ver one reser“ as not an mterest Ij shui) construc-
lon—will follow Elliott’s paper with great pleasyre.
nave not had an o 8ortun|t¥ of reeﬁjm%t e aﬁ)er not avmg
aaF a c%p of It b f{e com nﬂ to t eetm P -
H ost? ou In t atresg gt and WeWI ust ave
fo fol owcose while Mr. Elliott Is r (I“t It will perhaps
be une BI ce for me to mention tha | have known Mr.
EI| ft for a ou% twenty- fIVEP/ IS, as he was ?r S0 e gars
3 service of the British fndia C mp anIy he ore A |ned
1 OF S PeaIEl 6y s, FanSTerEc (0 Sfasaal
Inati
wardls went to Greenocﬁ where he stlilk f(%lua

don, an af %r-
tes. 'During the
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Iastnrneteen fears he will, no doubt, have obtained a(consrder

eamount ex erience.in connexion with s r\% repairs
and | will now cal upon Prm to read his paper, which contains
some of the results of that experience.

Repairs 10 the(hull ofastea orsarlr ?shrpma l%e reﬂuued
on account of amage cause stran thro I%; collision
tire, or other accr ent: or on ccount of wear and tear, the
evrdence of old a e Creeping on,

Accord rnd to th e nature of the damaﬂe and the parts of
the vessel fected, the rep grrs mag be( done afloat, or possibly
Hte vesseh g re%urre(t e dr oc ed for examination. It
amage has ause

y?ro nding, an examination in dry
dock rs Necess rP/ where % shell jate roken or ﬁeverely
Indented wouldae

uire to ernew esomes ates
not too severely injured could be removed, faired Fnd refitted
andootaers slightl Igseesnte% crlprulln br(n farg(eredrrTr]r p%ee vsrrr]tehout
val

nI]Irn a hoqe o hofes In the dleep st grt of tﬁg rndentatroh
an u ngascrewedb It and a “'stro gb ack " to draw It out
alr. caie of t e lates removeéd, care must be tak %n
In rol rng the Batesot Ir them 50 that th|¥ not
stretch e date ot erwr% the rivet hﬂe in the rflates
would be unrair In repla rn ates The rivet holes In
II outside strakes d)f shell Iatrn should [g ounter unl}
eore rve n careful examination sh ou e ma e o
#h plates pe ?n the Uvet holes to ensure that the

ave not lfeen racture rving out the rivets, rt
regar to plates, an es a]n other sectrons those of steel will

tand mor 8unrs gr ﬂtt Htosed iron, and are more easily
arr br ught back to their original s aﬁe

L rames fbr kn or severel bentagtwrste Furre
tq erenewed’ or who eorpart en th according to the é

of the T ra]me damaged. = Frames { F tere
o avesse ?n account of their shae are difficult to renew or
therr wh oJe ength, esﬂecra yi dh ¢ are notmang/she B
In wag comi % a satl ﬁct?r alr can
effecfd ttrnﬁr the ama ed arts of t es out ttrn
new [e ts o the rt cu out, care erngtﬁ B
a num rof amae rames are together, the butts o two
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adjacent frames, should behke pt well apart, in a vertical djrec-
tion. %som pieces, or short Ieng%ths of double frame, taking
at Ieastt ree HVEIS% n each side 0 the butt, are fitted over, of
In wa?/o each new butt made In the frames.

he case of an extensive damage, w e(re a Iarge numb%r of
frames, addacentt ong. another, are broken or Seve R
and twisted, 1t'1s a wsableto renew them forthelrwhoe enqt
as the part renewal of a arge number of frames toqether 06S
not |mb/r0ve the ar%pearan e of t e vessel and Tessens her
market value. Frames.that are not roken but ent or unfair,
can eg? ﬁra ly faired in place, especia |¥W en the shell Latg
mwaa/ them~are removed on account o damarge the met
employed de b}endmg on t e sectlon of the frames, and the
faC|I|t|es fo eatln& them In p L e

everse rames rln?er and keelson an? other angle bars

be treated In'a similar manner to the frames, Jtis easier
emovet esefor renewalor art renewal, an forfatrm and
ﬁpl% Ing. p the case of f renewal of these bars, herg
ars are long, a reasonable [ength ouag t to be renewe
not too short a“length, as for instance & length of five or six

Beams set up or deformed, on account of damage, require
to be removed an faired, a fgelrsectlon& gt InVer smal}
¥esses ere. ordjnary ang ars are use snota mit 0

Irin t em in place h the case ollision amaP t
often happens that onl eendso the beams on one Side 0
the vessel are broke o %ev% hent. In such cases, msteald
o co ete rene S, estpemally If th%re are 0

ea s to ea Wlt ane ?len repg e made
cuttln the ama% Bart each’ beam, |tt|n ane
glece 0 eac utt straps or F lates,”
ver {)e hutt, w su |c|ent nvet? on each 5| e of the, butt
care being taken to efftcui tly spift th b fs of a éacent
beams, and not have thema afore and aft line.  Of Coursc

Lhe same. remar s with ref erence to the frames, pﬁly to the
o % B e A R
th b i ﬁ v(\!a thg ﬁ we?ged

nee
coulée becuto% and a ﬁfate nee, 0 sgfefment thic ness riveted
to the beam and fr

OSETB E png ko pls
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tes. Where the plates are in long lengths, and damaged
ga at one end, a rﬁ)w butt can beg rargeg or cut m?
g grovrded it Is not too_near other butts in its vicinity,
H tiutt stra|p covering it made broa er s0 s to get an
a trrina row of vgts on €ach s eoft
Dealing next with damage Pates erther ordinary
floor platés, ort{(tosde way of the ouBebottom when. broken
or severely these requrre to be renewed, byt in cases
of less sgvereitamage theg/ ma v\)l be removed, faired and replaced,
or faire To rénew or remove those IH ballast tanks.
It sometimes becomes necessary fo remove either some addj-
trﬂna tank top, or SB ates. that have not been %amae
The tloor pla fs in ballast tanks. are ﬂenerall fiite
Ienr[rts each length buttin garnst the middle line keelson
ate, and are therefor moe eatwrt The middle
Ine kee sodt plates a ongrtu Inal %rrg Rlates In tanks,
un er(an casrnq ates déck hoyse other plates, w en
star?rra er ana eott?grt Vlvaltes in a similar manner to roor plates,
hge stem bar, If bFr)oken or severel twlr]sted in Pgace of bernﬂ
ntrrely removed for renewal, In casgs where a sufficient lengt
say, nalf the length) of the bar ana the stem plates attached
re uninjured, is offen re?arre ¥ cutting a new scarPh
upinfured part o thesem an |tt|nga] %wprece In eu of
amae art, If the stem is sef s 9 {0 oHe side,
|ts cross Section is not too great, by removing the stem
Iates mway ofthese an heatrn It atﬁwrs art 1t possrble
ritin ace Where the s as o eremove 0
| r the st t

aire P ticular care has to la en that the bar s not
eIongatf N thfe Proce(fs as this woud make. the hoi It
a al result In their rejection

stem tes un
e treated In a frmrar mainer 1o 0, shem bar but berng
d hg t, IS moeeasrgrenewe In ope lengt

The s&ern ramF a steamer Is sometimes {ound to he

fract red in th% |ece, an In such cases, an ef Bcrent reBTarr
T e th fsiing plees o |Snawsa0 o
?racture Eere part o tesofe |ece |€ Issing, %terrer

rame renewed,

e welds bern? place su
Pro eller ang
rame 1S made 0

g F part In the
der post n Some ar?e VESSEIS Tﬁ ster

rame woul (15”6 tfi be removed a PPICIE err art 0
cast steeﬁ N oné Or mo ese, 1

& pieces.
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Perr?elen cannot be easily repaired, and generally require to he
The rudder frame Sofad uble-plated rudderg when broken
flotwlesr 'Othe R I? e w shcarB Iatrng”rr nrrvact%f sauq‘ rcb} rr]r?W
e Bl TGRS & b
rfntogtheptorame here two_ or mor tt))artspof the [y de)r
frame or stern frame are bro en, it wfou e better t?r wholly

E?rrhepvi/y gntu rtecroglrt seteinfalraga on remtO\?aJrB?r ﬁEatrhl i IS

Puatm?I Tes (6 1 {s are m?reelsnr ? 8ealtwrt|h] g € aﬁg

ad §er]fréll’ F%d(lttggrseparate one Wf’\ﬁ(’megrr] Ing.

er frame is 0 cast stee a bre
renew

ﬂte above, each of the grrncr al parts of the vessel has
een se§a€ratel It wrth ut of caurse, wheri a ve seI rs

ama oun on exam(natlo ry doc
gtom requ e to ecareéfn“X srqprted x iy hts
rxe otega %\/HP soteunéraﬁ
ga]rts or re rence, and t ole 0 the dama etreate P er
lly, as well as separately and this maé/ entall the fittin
additiona parts, not ori rnalyrn the vessel, so as to str ng

some weak part or parts or to compensae for some tn
gasy orPer aps impossible, to remove Anmstanceo rsma

rH)ne In.t ecase of a vessel with ac
W ? te dhrrng eavy weather an serrous dam

hull; the shell ard kaatrn emg out of sae aso
ea 1S, etc ang stanchions b eH argi Humber fshel | and
gaes had to be remove t%h alred, and er repairs
dt he effected hesides which, egre the vessel cou res zﬁ
Ffﬁ iron and carr?/ htrf) % stination, ga dition
oub strake OfP N to be fitted each sr or about
two-thirds the eng e(vesse on thestr e helo the mgm
S egrs rake (an Inside stra e), an addrtrofa ore an Irder
ar on gach side, under Lhe heams 0 goth the | owe and
ug'oe ck beams to streng en them, a several faddrtronal
twee< n deck stanchions. Anot er orm of damage
ue tot e working and strﬁrnmg of vessels which was common
a]ew years_ago, was at the fore and a fter ends of bridges, as
these were fotind to be fractured, and the shell plating m way



B ON THE REPAIRS TO THE

of the fract}ures had to he doubled and hracket glates fr(sted
atta% H e sides of the vessel to the fore aH fter en%
ridde, Man other cas?s ofdamagemr drven ut
each Rartrcn} amar[re calls ticular treatment
accou t of the differen

In iron vesiels the damage due to striking on rocks, or to
collision, is always more extensrve than In steel vessels, for
the reason prev ousI stated, viz., that Iron Hates will’ n?t
stand the same nt as steel pate conseque M
\r/ne%g% owgngmuah o? no.p roken than wou ethe case If t
Re Parrs Due to Wear and Tear —The Prrncrpal cause of these
repalrs Is due to the oxidation of the r i(teel scale bern%
formed and thus erumB the m terrfa In thi ness r]som
parts of the vess% tween the frames an shel VBatrng
or between andl ars an casrngplates ex 0sed to the weather,
rs accu aLron of scale exercises, such an enormous Rressure
reaks the connectrng rivets cIean throug e
un er ﬁatrn% In waty tch Wﬁ S, rron or stee
ecstetunelhndrnwa hatchays (when not
covered wrth wood e rng ang other partf xposed to the
YaVTt er, suffer most from xrdﬁtron also hallast tanks unger
oilers, ‘and gates covered with wood or cement where the
water mans\rlrs to get through the wood or cement coverrng
In eaIrn th. rep Irs duet wear and tear, more liberty can
e a eth th arts of frames or reverse frames, etc.. aa
ttrn ou ates over parts waste as most own
HOt 0 A ct to th 1e ﬁrn an old vessel ‘whereas In repairs due to
ost of the parts damaged redlu"e to he renewed, or
ma ee ual to what t ePartswe origina z
é)re ex mrnatron 0 a[yrfarts of the Vessel Js rHade care
should be ta en fo see t]h | scale and arnt rs t oroughg
%move This 1s_usyally done with s ers an
rsels A more effective ' manner waﬁwrtnessdbyt wrrteé
B? ears ago in London—the method consrstrn of a san
t uate Pneumatrc gressHF the same apdparatus
Wrt g modifica on wasas used for blowin I COVer-
rntbp sand other sur arieswrt parnt and It acte a mirabl
o Syt Wit S p""é%trnt.t”a Sale ang painl g
the plates with a Ii pght(t’rammer wil begsufttrcrent ) fend Phe thin

types an constructron of vessels dealt
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fhafsn‘e’is‘ehse Blics: ad, e pajts, are drled apd fhe actua
| W [
drau hts suffer most feronf)oxrdatron ?rom the gou srd]e
rom he inside, those under sr er hts, an in we%/ of the
re and after eaks and. neral y, ﬁes vered g
nrn hus, pr ventrng exa Ination. mfg ges 0
5 eC 1ratceﬁar noSrward aré very often worn and chafed 0y the
W en sheIIIpIates also strrnoer de<ck hulkhead, casrng and
oMpates aemuch reduced In thi ness overalarge rtion
thelr surface, th egr should he renewe In.some ¢ ses as
with shell plates of Hrnsrde strake fovgrv\) in. |n thr ness
where they are not reduced verg muc here th e ates of
the outside strakes (above and %Iowther ide one ood
con |H % P onot r riurre to ove an ef ectwer p ir
Ios maoIe stf/akletsmgon othe outsig a@“ éneouoltothe rtrhICkna%ESé 0fen
uts | ubli |
drrtﬁed S0 as not to interfere with the origina fganf)e B g
stra rrvetsaa ernr[] rred orIenq hened at least one frame
spae rf/(f the hutts of the orl ma(Pates
patﬁ IS wasted or reduced.in thrckntess Ioeal
on er a sjd gr oudling plate is fitted Hd ra eto
rame an %frcrent Ien% to covert Twaste [r?]ortron of
uttéfraﬁ w sr elight or 0 ersg
ﬁ to ewaste daso \B ert cove(f reduc
|c ness the butt stragr renewe fitte fromfame
0 frame. Where a shell tt IS open and e yan cau |n
2CoMmes use ess or uns trs actorg an outshe hutt stra
itted. ed she utt, If leaky, can have |ts dee trve
rrvets renegvn ! toert e ed Pn &Pate ahe antS (g%C%l'[Jfa g
|
forwarpd eberng wasterYV %%/ % frn% qge anchor ¢ arns narrow
Strips 0 R secyred onerwof rivets, are |tte " close to
the landing edgef in wa of where t e wear IS |ke Jo tak
place, | S Vessels W| goea tank oten
unnrng hn hallast trrm ower lan GPg egges ofr Pates
orwarl have e% foun to e%oove 3 similar repair
the above has eene ected e Narrow strips being more
easr reneweq th nte lates, The cause of this * gro vin
n tne lower landi g d]es of the plates seems to be o %
een sud gested f ! Ifc

t has twhent %ssel 1S lght nd
In a seaway, air1s carrie down with the vessel an |mB

I’ISOHG%
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under the Iandrng edges, and the material is oxidized by the

0X gt the air.
ten t e edges of the stem plates, in way of the forefoot
ft rlres of the %arboard strakes (where a har keeI 1S fitted
re ound ori and thin. In such cses grecer
tted coverrnﬁ;t e part of s tem or keel artected, ecure
y renewing thie upper row of keel rivets (or inner row of stem
rivets) In way of the shoe piece.
ofmetime %h ate 15 wasted afround the ed e o{
crrcu ar was ner fitted on twhe outside of a sea cock gr valve.
g e washer 15 renewed, where this occurs, with one ﬁrger |“
rameter covering the wasted part, and secured to the’ she
plate e%arow of Tl vetso tsrde e wasted part.

rames are to he asted the rts ffected are
cut ou anrt reneweé) and the utts cover (\Jvrt ah som
ehceere0 ﬁ ratr)t%staare t regnrrvets 3 hselrne 0hot reeveurtste
frames g rh/alil brackes attached to the

rt(!ed a 0eVe etce eCa plece e bar, are usuall
Irttede tarlqng three or fouryrrvets In the ?ra e, and In the dec

If the one flange of the frame &the one att ched to the
reverse frame) rfs ghtly wasted and 1ts other . a
double reverse frame Is often fitted—of a Ien fr rent 'to
cover the wast%d art of the rame and to exte oot or two

ewn at eac

ted reverse frames and oth [%Ie ars ar treated in
asrmr r manner to the frames. ere ange of th ereverse
rame (the one not attact(]ed to the fr%meg IS0 t ﬂ}htl){ wasted,
acove rrﬁ]prece or “rl erprece readt an%e 1S
|tte IS 1S, also ufs on the u Per langes of the
%uble reverse framﬁ tte too rrhry oor plates under poil eh

readth U YJE, Similepy, wasted—the covering piece being !

Beams, except where gxposed in bunkers or oth rP Fts do
not wzist%so much as ther arts 03 the vessel, but t

anges
Er;egr T el e
ars o? hegbean% cahpI% Idealt wrth/srmrlarl 0 the fra eg

everse frames, and in some cases may be heated an

?arre In place.
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Deck pIates e rRecral \z stee deck pIates are found to waste
rapid d asted In th rg ne?s they are renewed
and heren s]o much wasted, are doubled In someﬁaes as
at the end ofa Hchwa wheret Ftes run(Jnto< rlrr;
gooﬁp Deck plates 1n way of qalleys o e?r hoi
when covere r cement, tiles or brickwork, reﬂurecareful
examrnatron as water often manag stoget throug and wastes
h atefs nteugoer surface—the und Tace agpearrn%
fresh. the cement, til es or brrckwork IS wher
water lodges at the Iovrveﬂt evel. a small ortrﬁnsould he cut
out ore amdn fi Hatrn underneat
When wood decks are worn from 41n. to 31n., 3A in. to 2f in.
and 3 in. to 2| in. in thickness, they are aIso enewe At
Hmes the ends of the Ianks a(s the end hatch wa% 8
USe, etc are oun R efectve, whre the remain er
8 E g anks arexg Where this.Is found, thF en sa{e CE
ack, say about sixinches andamar rnplank efera tea
1S frtted annﬂ the end sott e{pa[r —an jron or stee Eepahte
ug{oortrng the margfrn plan nd servrnP
R r[r)to[ ects, In wgod dec (S sh ow some of the
eads o{ t]he ot) stenr % rrog CKNess,’ ortF
action of the iron ?ema erem re bg/ frttrn% nr]
oravrno %re?es rn wa the tt
a ts ﬁre galv nrzed a a sun out §in.
rnt lc] g”u met an and the reces
rﬂa e for the head filled with a wood owe but r some o
t eset water enters destroys. t cavanrzrn t e Iron
ten a ects the woo( rn rt rmme ate vici rt}r
! InuSnker the casorn atest eetc tm"oswa al%c gs gnd
Bp qu ing, and tng ‘tween dec ates ere 'water rs (H
{0, co lect are much wasted b rosron These are dealt
wrt as far as renewal 1S concerned, in a srmr ar manner to
lates, but Ahe tiunkercashngplates where ocak waste
a orF often doub ﬁd over the wasted arts es
not ok 50 unsr here as w en x ose on t e
a] esse Stoken casrnng plates, e raIythose IL wa
of the unneI wastﬁ ra 1d d-are treat In a’similar manner

toWun E I Ot r trnatrpegtte? cafe is necessary in renewal
and dou n sqhoB eresorted to oFten an)d t[ne repairs
ought to be tested by a hose for water-tightness.
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Ordinary floor plates are usually found wasted in way ?f
the limber holes at the fore and aft ce He Ine of the vesse
This 1S caused econtlnu wash 0 tqe |ge water, w (t

astes the material around the |m er ? nd co tIﬂU?
enarges the holes. Doul mgg (i % itted to ¢ r
plates. in such Cases, havmg new limber holes. ‘Where th
i e P e 1
atlon Th nterﬁost%i ﬁ P getwe n roor uIates are a?so
jund atea%ttu ofed 88 telr %ht’et”a?tv "t tet e e 1
I el i e e
the |nt rcosta?qplates Instea %doubhng them, when found

u n(P er %ESS%O (IEE’E aO?/\?Ilfltblet(t)) O%OEm di |?{ePean|(|:%§t })%n lt(es mi)heere}taHnrle

to which it 15 subjected, “wastes more rapi other
Part of th evesse Jan |n a arge numbe ofX/esseF zhe/hfe of
his tank as averaqf Ewe n el ht and nine years only,
a] practlca e renewed
W erﬁt ewa te |s spread, the hoilers reqm re to belléted
out of tevesse orin so cases to e raised an seﬁure
t or, whep the vessel is In a

he stron beams In the sto
8 0 eshogedd t|rect rom the dock bottom or bottom

&E%ln with woo lﬁg fu;f porting the bottom Iatlng
en the b0| ers are lifted clear or removed, Bhe floo Plate
tank ates I ngottudtnalgtrg Pla[es whic relnte coshal
In ce ulf ottoms, “and in ? bove t
o[ Inar %or%atesmﬁan sont}heMInty es sem rgarglg
Pates Ith_thelr an attac ments car\ e J"
enewed. Tetg oB atlng IS originally Tjtte h eneq
running fore an dt ut In Some repairs, where héads
Interve e |t IS foun more] conventent to f|tt em In en%t
runntn waﬁts Ips.  Where this Is done, dye pro Ision IS
made th |ft|Ggof the butts 50 af not'to have them tog
nearec ot er and the sides of the plates afe dounle rlvete
P EE e o, T U e o
arenot \er baig/ as ed theglates are doub? (F the d%ub? P
Pate emn d with canvas red-leaded. or other materia
0 ensure watertightness.  Bolts and nuts, instead of rivets,
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re used in som cases to secure the ﬁoubqug lates the bolts
er frtted wrt rummet ome oorP tes and on?
grr erpates re foun to ereduced nthrckness more at
t of te late, and oo at the lower half. The
upp o t ef oor late or qIr erpate |n suc cases, can be
fttedwrth ad%ub glate —the preadth of edoublrrrhg Ia‘e
being limited the ze that will pass through the a
oor when no tank tog [p(ates are remove Sometrmes the
Ioor plates are onI wasted around the manh Runched n
them ‘and, when this 1s the_case, rin soLa su frcre t preadth,
usually about 3 n., can be frtte around the holes to stiffen the
floor Iateé If some of t] (? %are thip, atemporaryreParr
Is effecte bg/ Httrq% In aou Irng lates In’ two halves
on each side of the floor, so as fo pass rou? the man oles,
and securrr]g them to the_vertical angle ba dy which_the
on itudinal girder plates (intercostal) dre attache to the roor

es.

Ma[ in pIate% of ballast tank %re treated srmrlgrl to tank
top plates. Where the rivets o t emar In plate kets are
starfed and Iealt)qn It shows signs of weakness, F e(tot evesse
Wor mg and, besides renewrn the started or'slack rivets an%
or tee-pars ou %) Itte ﬁt every third or fourth” fﬂ
ga&e fsecu in the raf ets to t etanktopPatrhg In ba

itted on the M’Int re s /stem, 1t 15 often found that the
rivets at thﬁ ends of the' longitudinal % erf In eachqtar} are
slack, and the angle bars se urrnﬁ 9 ers to 00rs,

wasted Weretea?e arsi tf enewed, arr1 some
cases Where they can ﬁcketHates |tte]d at ever dJoor
on alternate sides of t grr er afttac the on t Inal
grrders t0 t ergversi frames of the floors, compensate’ for loss

T stren re attac ment.

Partic ?r att ntron S ouf be pald to {he condrtrrin of the
borler stools ang chocks, and also to see that the hoi ﬁr stools
are fitted upon floors and not betweent em, and that the floors
under the stoos are In g o% condjtion,

The hal aﬂt tank unger orlers IS often a sourc rg reat
Egenset(? e owner of a vessel, and numeroHs met s
e n tried to 8reven corro%ron and Waste In this tan
Pthese methods will now be considered Acoverrn[g0 (forh
and cement has been used, spread over %he tank to
?f about two inches.  Owing to the heat from the borlersan
arge surface of cement exposed, the cement has cracked, anw



14 ON THE REPAIRS TO THE

rnﬁ water to ?et at the tank top and wastrng it, the extent of
ich was .no vrsere on account of the ce erg nrm rove-
mentonthrs method was made by fitting angle bars on the tan
drvrdrng the saces up rnt? S uares o three or four feet
andfrlhrn ritthes \grthPort ana cement, Alaye of brick-
work ?< n trie tttowrnsg to the number of | orntH
the brickwork offerin Poss le passages for water, this met
IS not a good one. Bltumastic cement put on the tan
whrle ot IVes oodTresuIts Insomeca es[(hetan top Ifa
made of 1ron of a thickness
trc rch IS practr%all ?oubleteusual thickness and the
ates g vanized ? clourse IS a very expensive method,
ut't extrf thAokness of plate woulg last a fong time.  The
Iron Iate?] 0 not corrode so raﬁ ly a5 steeI lates. Gal-
vanizing the plates n?doubt 9rveft ema little protection, but
the con trtuents of bilge water will soon destyoy this, coating.
h)ot er method 1S hy cov rrn? the bottom of(t e boilers wi
eestos ankets. The asF srsaverygoo non- conducor
heat, but In most orIers eaky rivets or seams appearrnt
hottoms of hoilers and in F a rrht hod are hid from observa-
ron In all the above methods thelr efficiency depends on the
? ht of ott?]ms of the borIers from the tank to g Some
% % erght was not ver %re% ut, In rec nty ars,
rt as |ncreased and 1s Howoten etween twg a]n tree
eet. Whgre the height Is tw eet or over, the boiler stogls
re(iurre ad rtmal ?tre gth and a fore a[rdaftbracket IS usua g
oeﬁc ach boiler st? Comrn now to t
Inside of the ballast tank, the usri method '5 over the
surfaces of the flaars, Ionﬂrtudr a grr ers ?]n ungerside of
an toR lates, with cement wash. “Often this is done care-
essly a blrste[]s of cement form, contfrnrng water, and the
c?nse uence is that the plates are'found. pittéd in way? the
bljsters. A good plan is_to mix a cert groportron 0 Irme
ith the cement wash. The lime haf etn encg to.ah sor
the water and the result | certarh(}/ etter, verrnq
surfaces.of the plates with bitumasti ement s heen Trjed,
%t satisfactor rﬁsults nother et od wh}rc certarn
effective, It bus moat of the mil scae off t \g/
t eveise I? t and t eln %rve them threec ats olle or
The oil cou eag?mdap le trntervas ondt earanc%
[ty tr)ust White"lea ndt mrxe(P applie as
also been trie forvessestra rng in col rmates
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The shell plates of iron and steel vessels require great atten-
tion to e vent corrosion, and alsq the gr %wth of barnacles and
ot er shell fish, seﬁ -weeds, etc.  Wher the vessel IS new i rs
usual ycorated with qne or more coats of anti- corrosrveI parn
ang over these a coating of anti-fouling (oarnt TT |l-scale
which is forme urrngte ro ss ofr Ifin thepates at the
Iron or st eI wors IS conti ua falling off and carr
paint wit Great care | ere ore necessary, e e |a y
during the frrst two ears life of a vessel, to”see that the
Vesse d docked at s ort |ntervals for examination and
renew(? te paint. o remove the mill-scale. t F plates,
after eIrver}/ rom the stee works are place maprc gtan
ath contajning a dilute solution of hydrochloric cr [n
ome Cases. 0 ex ensive yachts, t wl tes, ef ecially those
etween wrn water after \B are also o anrzed
Paint. marks p ton at the sgeel orks while the afes are h
—t0 indicate the number o vesse and num e 0 ae an
dimensions—are found year]sater to he quite fresh an ?]
tinct aH it 15.su este i ﬁ the t] ere coated rt
garnt e hot it egthposs rotettem ett % eP/
gﬁent A%rt arn%rn%o ave ottom t
?] seecs r} int ar ngrn
e lower Ian 9eso the tes as hrs no o t\ asat
enc torncre se e esrstance the vess Htrou ewater
gro¥v arét es and other she shsemsto rocee
in sPrt aI the ifferent. arnts used,. and th %ue tion 0
thej ntrf ¥entron IS Stj erequrrrn %utrﬂ
. ates of Iron or. steel—when no woad sheathing or deck
IS rt ont em—requjre care on accounto corrosro Coat
mu%t \%yrth oil or paint | tereme usua trre hut 1
er of cases It is not e un earl enou an on e t e
forrosron ets ag star |s not |I areste
aces of ifon or wou ertarnFy ebetter preserve

coated wrt oll be ore arn IS a
Formerly tunneI In wag atohwags was%eﬁthed
ﬁra f e th tc ness

wit Wood ow |t |s ore cr
A e i

of the tunnel plating. in wa Ispense
ttr the wood sheatﬂ ! 0 get undejr the

att rand corro 3 |ates.
errvetrng laphr %m or drvrsr anates rnfore and ?fter
La tanks tac‘t l? plates fo tne bea d deep floors
s often found slack and requiring renewal. T IS 15 Caused.
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Wherhthe vessel is rolling, bY the moyement of the water strik-
rngrh lgrate rncsesw’bere h%tan IS not quite full,
arts of the rudad Ich recerve oSt wear areathe

rntles With the ola-fashioned style of rudder with two plates
Phe rntles form Eart of the rudr%r forgrjng and, when gny of
te rnte< require to be renewed. a “stapl mtle —Viz.,’one

0 rojections to enable th tepﬁrte rrvet to
me rud Jerporp #g rrfto he frtteg With s froﬁr r]erfoﬁm

e New sty e t intles are frtted separate|g %
and canesrsy ernewe? When th ewea fthe pin esr no
?hreat r are erther rtted into the eons rsrun on

Erntes —the pintles bein madeas rrcir ar as possible.  In
cases th shesare ate of hrass 0

? %num vrtae rnstead
o Iron. Tethrc esso te u er atr rnatwo plate
er can be teste bya | amme suffr ﬁ g/to grveﬁ
ear it requires to b erene Sometrmestg es of tg
Phates at the lower p arto eru der are? wasted,

ese can ere alre ﬂygremovrn g the rivets ttrnga%oe rece

of the aste rt and renewing the rivets
’% Yn o\?lthe dgc [gﬂand a¥ F d worn, ang ere
etesr r?Snote cessive and the ru head o not too are ram-

ay, 7In.) it ma um up—L.e. atn

iy rferriaar”d’ha s e
ernq omewﬁats orteneoPg E%Nrth rud% \ﬁeads of larger diam-
eter twould rob a enec(eésary to cutJ em and Weld new
ends o[r sing %t(e l# er, th ehea rsasegarateprece
secureﬂbolte to the Fudder frame, and can easily be renewed

esses It rs rmportant to examine the steerrngi chains
o wea%eand u%so to have them annealed In cases

roas
W%er i i h§ i Aofiton 2 ¢ ik wear ant o
the SE S are

f ora rssrg Hawse g \APes also wear
rapid %W hen t e metal | so ,an rerirurre ren

Wit ﬂ all nips, bends and splices, also all bolts, pJns
and other fittimgs require occasional

xamination for wear due
to corrosion.

ron r steel masts corrode, from the inside, a oron spar

I teel mast de, from the inside, al

especrra y af or Hear the ends, and OWSprItS on ower ha
aht eend.  The masts, spars and OWP rﬁshorr1 Be sounde

5 hand Pamgaer to get an | their thic

ea o ness, an
drille where ound fo be thin.
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With reference to damage to the shell of the vessel, it is of
some importance to have” a_ready method of recordin P
? Vge so ﬁ] to waste no time 1 the examination, and the
ollowing, although not original, 15 suggested —

STARBOARD (OR PORT) SIDE.
Strako. O Remarks.

(garboard) i L, 2, 3, 4 5 7 f 6 s, io.

TmoOURsS

etc.
% denotes plates requiring to be renewed.
" temoﬁred faired and replaced.

Startl?tgntjrrgr?terféoﬁvla'rdz’or afetté denofe the nbmbsrs of the plates,

DISCUSSION ON_ MR. ROBERT ELLIOTT'S PAPER
“ON THE REPAIRS T0 THE HULLS OF
RON AND STEEL SHIPS.”

Chairman | " Yoy have heard the p er read, and | have no

doubtaRum er ofyou lll proba I ve Su ges lons to mah
or sometnin toaddto éMr Elot as p tbeoreus The
meeting 15 how open Tor discussion.

Mr. R. Balf ur Member? If no one else wil| set the ball
ofdrscussron roIrn and as It is getth ate, ] will end avour
in sup ort.of my colleague, to take the rnrtratrve Int irst
Blﬂ think _the Institute Is to be congratulated ergn this
aluable ad rtron tg Its transac rons ontrr ute our
esteemed Vrce resident, [liott. n] speaking ?
member, 1 oornt out that this rs ‘another | stance o the
rndebtedn he( stitutjon to the Commr%ee of Log
Register or t eir rn ness In allowing their officers to come



i8 ON THE REPAIRS TO THE

ere to give therr eprrrence for the common good.
liott hds p H %t of facts together, and given much food f%
|scussroP Ich should extend to another even]rng athe sub-
ect |s 0 %reat |mportance and deserves much consjaeration.
Mr. Elliott states. “ that an?ther orm of ag
ue tot e working and strarnrn of v sses which was com n
a few earsa 0, Was at the oe and aft ends of bridges.”
can en ors]et at state ent. Tt was of com on 0 currence'
crackin eer str es and even across the e at these
garts ro ab due to the abrupt t%rmrnatron of the super-
trycture That trouble, however as now been overc me
andrsathrn tepastt nerte e%rn of wear an tear
| observe Mr. Ellrott req entmy uses the doubling
Not md to my mind can ore abused than thrs method
of repalr Though Inevita e In many cases, |n the marn |t
IS a akeshrft and should be av ided as muc as ossr
Wh|'& 30 lutely nec ss] ry the ol part ust et P/
scaled an coated and the doublin attace to soun m te la
Wrth regard to riveting rider olatsto waste reverse rame
same remarks apply. as In the case of OH mg With
re erence to cement Its ap Phcatron aIthoug no astruc
tyral part this i1s of great Importance ? in new _and
old vessels, Unfartunately, in these days of keen com etrtr
and “cut throat ” pricin rt)seems to be a case of get ng
t:u tdt%neeatslchceg eI i a0 S|e Tarétltfrrerlnq th% ItuIS Vterodt e
nlaterrlg h facgs d%pthe noh)orsteglmust%e oyrord[v
cleane beforetecoatrn IS afog led, and this, In my opinio
should be ut on thrn a ten.  After all' the best Is_the
C eap%t ef rence has been. made re ardrnd the apelrca-
tion o orIe and its suacessrnprevent dcor osion. . From
ex errence nicorivrn(;eI that paints con arnrn% chiefly ani-
| or vegetable o here_to nor preserve iron or
steeI surfaces, partrcu arl ere moist or high tem erature
condjtions are to be met with. To my min mrn a ors
sh? dPe pre 0 ant In t esolvtror]f With r
mill scale o 3 pa\trngo vessels, a treste \ Irk
{0 9et over this ,frcu Somen wvesse v een owe
eman] sever% months with otit en%eproper coate eow
the oad line rn] O{JfSO the mil s]caie Ing re %ve hut th ra
course metwrt t%success andin e plates an
rivets suftered from the exposure to the action of the sea water,
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as the mAII scale on these parts had been removed by the ham-
melrr\r,rvg hutgrnegxcgrsrsstrrhrctr ntrfrcatron at seeing my colleague,
Mr. E?rott wrFt)fr us uan% g my ’

\{\/ La re Chairman of Council) : rn(af ar? theh
is very liftle in te ert a &an at an rate nd fault wit
MoBt of the meth descrine ?/ hfl rotf agpear fo me
as ern thrf best way to get over the difficultieS ‘mentioned.

ole, Ithrnkte ssaves el Is atc edu the better.
It |s a tonrshrn? dr erence o opr ion amo engrneers
on a subject of ourser one belongs to “on
the Insu anc Socretres ewr ave somewhat different | eas
tot 0S€ wr] agrrpen 0) eservants of the owners, butrg repalr-
gavesse e there are raftur plates orwhere eterior-
ation 1S goin on It |s enera g the ette Fre one
stﬁrts to tak& out a frame ove |t alto et er although
| know |t does not alway%fo ow a his Js tite best coure 0
adopt exp?rr or some little time past has been
con neg ﬁ) ?sse q In structure, and the way | try to ﬂ]et
out of difficulties rnd IS 10 en eavourt revent
corrosion taé gg ? ar ad;[p %Pe and t ourse
Hreansa? tim an rouple Everg at IS
one must be don torou Pa er | eetea%rt or
eers to " pamt %rng |n o u the eﬂges 0
gates enever t R ens t ere IS somet gwrong
nd Idorr t think t ir ainting can don

ve heep very well
| agree Mr. Balfour as tothe value of olf. Where eorro
sro has een gornﬁ on In glaoes not very well got at, | always
have oll ae plied, and | find that after |t"has beep ?n for s? e
Pme It is erré €as to remove the sc le; very likely it er be
Tnd In tg ottﬁ of the b rr?es epaP ris a'ver \r
anle one, but without going through it a Irte more ¢ refu y

it 15 hardly possible to ma emany remarks upon It.

o B M A Y
ernr%;%rlrrnea eafgevvthrles Iirlrr tétutg aieebgq]thatl haye | een ca Ie
trg?t [l%?e | am ver Teased to see Mr E‘fr"Xe ana to hear tp

aper h as just read, 1{.Is a ears
since | had the pIeasure of megting rrrm ? have noy dyoubt
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Mr. Elliott has h]ad V\ﬂ]OOd deal of experience in his work on
the Clyde, and after what we have h ard to-night 1t Is quite
unnecessary to 5 ore on that subt
Wit re?ar t P per, one 0 the gornts that ?truck
ever crbeywasr eerence to the practice of douh |n%
the subj ect ntigne |,v af ur Doubling 15 a v
Important eaure in the Tepairin anLH ke a
maﬁ more who aYe to supervret |s ork e less | seo
hetter | am

ased. At the same time it Is very essen-
tra sometimes, an |saver convenient wa fgettrn ot of
drffrcultres ti F [< think bgrﬁuttr% upling plates
on to anY a] %nesses It Is i B overing Up sore
acesw ch rhaps give more tro ern trme to ‘come,
he estwa |sto re o e.a a]ép te altogether and ut
a New oner s |ace. orn ar IS restore
Its orrgrnal strength and a frrstc $§ ]Ob |s ade.

) 0. Robson QV| itor) : On pa e 13, the author sa
In ba]last tanks fi te on’ the t\4 Attrre system, |t Is often
found at the rrvets adt the ends% ongjtudinal |réters In
each tank are slack, an teange ar% securing the girders t
the floors, wasted. ' Where the anj7 ars cann?t e renewe

and In some. cases where the br chet ates frtte% at
ever thir roor on alternaté sides of t engﬁr er ﬁttac Ing

the on |tu* irders to thﬁ reverse frantes of the floors,
rr:ﬁ)g?]pen atg Ior 0SS fstren t make a Secure attach

| tt’s |n|on that thrf] metho zi
secure attachment an compensation or t e Ion |tud|na
str N th lost 7 s It a common Rrﬁctrce to adopt ethod V

| shoUld be gl ould kindly tell us what he thinks of
that, as | s?to%ﬁ?lrLe toVYtave his opinion on the suBJect
Mr. Erriott : Yes, it is a commo wa of .compensatin
for the_strength. Where the Io?% Ih arO’s wa%ter?
Impossihle to gett at bar qut ¢ % fa ole door ofatank
nd nt tcae 0 courﬁe |tm| ht be fitted in short sections,
ut in tro hat t el%n drnal% Irder 15 secured. to tr]e
tog of the o rs by thes ets cou[fet at 'Sﬂ
ottom an eo e girder, t etonan elsa rréq ehre
ottorn) erswase fual he ndeH] curdtPt
oors r ] tern e sides of t itted

t plates o1 a lraer
to every secong Op tﬁtlfd floor. That seems to ﬂ?& ke a very
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strong ttachment, anﬁ ina numbgr of cases that | have sg
ears a tert e (egarr as been made jn this way, it scemed to
revent the 9ettrnq 00Se_ again.
Mr. Elliot rIIust ated this with” blackboard diagram.

Mr. Aitken Brown ComPanron) Mr. Elliott mrﬂht have
r[nven us some little rnformfa on as'to th construction of hal-
ttanks: rtw&tld e useful. Ithrn that in the exp errence
of[most of Lloya’s and the B?ar of Trade syrye orst at 1s
where the rea esttrouble Is felt, and mm opinion the sooner
Y;r eta err le pipe to %orytect with the cast- npo e, the
etE)r it will be. "I have some experrence in this matter,
as much as any one In the room, but | find that, no
atter What material rsput at the ends of the c St- rron i e
It goes trme after time, an the g{reat nee raf exr
tube to |xonteens? Ipe 10 the bulkh Anoter
t)h [rg Is that, Instead of putting studs througB the ul Eead
olts are used, whrch means ce rrnq out two’ pallast tanks to
et at one v%) have % trouble . with tprs r(}ot once or
|cebutt r}t trmes These arFt ings | s ouI ke tos
remedied—as Tar as | a eriona ly CP cerned, (er aip
not at the same trme I think 1t would'be 3 go N
en( eaAUbe were used to connect the cast- |ron pipes t t e

Mr. H. Ruck:Keene ﬁ embeg | have not read the. gaper
before coming here to- nﬂ t, and so am not In a position to
crrdtrcrze it bt Mr. Ellioft has made things so ver flear hat
I do not think there is room or]cr icism atall. T ere
re one or two ﬁornts owever which, after rea nr?t rou%
mign %raw tentron to. One is

P(aperc ua

re {0 t e corrosion o

P t e first rbace the author re ars as to
h best w preventi %gorrosron In the tan n er the
oilers iourse It de or ers

s upon. the hel %ht
o the tan HJ [b my o kron not
%hrs purpose than asbestos ets fifted o e under sr
of borler shells bankets from 1110 2|nches thick, as suc
certarn g Prevent eat from . g ttrng %wn ugon tne fan
g rom m exgerrence It iS bettr than using the bitu-
sfic cemené on tne tank top
With regard to what Is best for the inside of the tank, on

a ast anks, men loned on
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the wh le | think there | nothrng better than the cement in hold

tgg stS uttrn tank st%r erh Cﬁrlers | have s er(r)t}/ereﬁtu%cnesssful
ults, with ure whi r r

white lead and tan<ow half and haf mrxedEwrtha Ittle en%me

oil and ap% iled hot on a gferfectly clean S#J Lace The Dest

example | have ever seen reservatron of this kind was |n

AntwerP in the tanksunderthe orers ashrgenrnﬁ ears old

First of all, | went through the tan nes
which were coate with ﬁ ent as asua B they Were

oo, butwhen | cameto t etankgun er the orIersI sald to the
ngrneer Whatever have you done here ?” The were urte

clean, there Wﬁs ver rttIesagn ofwear and the same thic
prate as when n w apneared hat the had use
mixture of white lead and tallow mixed with engrne oll an
a plied hot, and had reneweii |xthe every” eighteen F
enty months, with the result that the plates w rea solutely

Mr Ellrott mentronsthat aint marks to indicate the number
% ate ar 8ten ound years after, on erngo ened UP
to be f h H |st|nct abnd sgg?ests that if th E)ates wee
coated while (f It wo ter pro ectr n. | can recal
a case of an or tank s |g frfteen years% where the. ongrnla
arks, the ch arge numb rand the num er of the shi Olh
e seen painted” on tpep tes, sowrntﬁ é)urse that P/
uttrn? nthe paint hot t pIate |sPeserve
ute Course you cannot otnat Wt asdp as |t Lhd
rqurte |mpos ible tﬂ neat the s ItPa over in rdertoH utt
%r h 0es, however, make a difference accordin
ere andw en the parntrn takesPace For mstancer h
“tt IS, P lied In a cold amg ate it Wh nota ere
as if 1t 15 done In the tr?B srn ine weat er, Elliott
n}entr nsa oum growt 0 rn ceé rem mbert e case
o ship which ha ﬁen out.o rg ock for a out% yelars
0{1 %{ g doc ed strings Of mussels three feet long
wer% ound On the hottom.
ere 1S.0n gornt here where Mh Elliott has, Ith(rink made
a slight mrsta whic er a s be Rermrtte to draw
atten |on It is |nt as p where referen es are
gvven orte hest method o recor the damage. rn)
ron In the secon and third |tems The tria gIe rgenera&r
ref ers to “Tfaire dn place,” and the square to” “remove
faired and replace
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Mr. Ertiote ; It |3ﬂ matter of convention, Z %can have it
\évrtgrcghl\elréﬁr way you will. - In"some cases more élaborate marks

Ruck-Keene : The mark for “rene eﬁ ", | thrgk
always the same, byt | haveawa s considered that the number
of srdes |n the’ trran%e and square corresponded With the
number of worgs. in e descrrp lon of the repair which the
represented, “faired in place™ and “removed, faired an
replaced ” respeﬂrv ¥

" utshank Mr."Elliott Tor the very valuable paper he has read

~ Mr, E. Erriott (Member) : | .have very little to say regard-
% the paper, b(t In cohnexron wrthythe reser atr%
I t\es in tt(]e hull, |, notice that no men on as been mad
Ith regard. to puttrqg Bce ent. In the geﬁ asr
tecement IS neverg (I] enou%h and thé floor t]
fers. In conseduen er place that suffers s where
here IS an ange in the ‘tween decks. " The cement is put
|tq eck, nd whatever t]er hafrﬁens% etlto
at ocalit accumuates there, an es 0 |p
su gr more especially the reverse fra ave a
r[] deal of experience w th this cass damage and I
hat it occ {s there moget an | ot er n the mldst

su Ano

ectjon. course, often In t e ‘tween ec 5, say In
%ﬁlnel%er the ¢ |e? englnegr reques fo Iook after |ty nd the

officer says tl]at It 1S not Nis S0 etweer}ferse It’\(I)Vn(%

the matter 15 neglected, Anothe ce t

corrosion is th r‘)?atrn in the sto[< Md ang Ho not See
hy Its oug not be goubled there, tewasted orti n ern

taken o laced.  With re ard fo repair Y Ih
| consider |t |s ene allg spea uite rrech 0 sa

it 15 better not e ore es ecra wit utside

late * butina msre ate, where a great amount ofex ense
ou?d he cadseg I rem%vrn It it ogs not matter so uch

ﬁ PdJ doup |t hecause there aqe always the rames to

the Plate 50 long as |t |s cau t before the wastedBate
gets tog h|| Ln an old |£) th ere ||s no. ris |r\%
el L AP B o )
hgre IS the tram% Iner andep Fate and to put another pﬁat%
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on means afour pIy plate which requires very careful handling
to ﬂet a oo d? rB
roken rudder post I have known |t re
Parred bya rass castrn which ma e a ch eloan ver ef ec
rveé b. The casting Was nha e and th anag 8 t(d and
rivetéd on, and years ‘after, when examrned In ary dock, there
was not a bolt or rivet started,
Mr.G. Adams (Member of Codncrh We have indeed had a
ver¥ valyable Ba per from Mr. Elliott, but when one consrderg
heisas rve or of Lo%ds Re ister, | think we coul

qurt antrcrpatet t. From the multitude of opportunities he

a ad, and them Yadvantages that othersdonotgossess
or bnegnn trﬁns erre§ []om one “centre ho another, examinin

Ps an di erent me ods of re arrrn?
could well begeve thath would be able to %athert evallt Rl

amount of In ormatront at ehasPIaced tour sosa
evenrn% At the present moment [ am not are o ﬂ
Into d cussron—the paoer 08S No |ve an 0 enn untl

ad time to look Jnto it more closely—but theré are a

%orns that | would like to refer to. . The double hottom
een mentroned and the %orrosron gofn% on under t ebotlers

Now, In reference to the tanks o vesse most 0
will agree that itis matter of %rea]t e>§})ense to owners with
re ar to _their UP P essel |s cassed at
s 1t is important that the tanljs S ou% g uevrn a
satr (actor y manner, otherwise the class mi t st hrct}
would be & serious matter f r the owners uestion o
ementrn In fan srsaY]er% ebatable. one, and muo( IVersity
0t opInio exrstﬁas {o whether the nhsr e of the tank should be
cemenﬁ or ot erwrse Certain g/t e thin coat ngf of cement
ts usyally, in.my nron mostW strlma le remedy Yor reserY
nterror etan ayer on the oéto would
ve no otp ortun ¥ for th water to Ire and corrode the tank
when e oeanda thrc?stasthe cement, In maHy
£ases, |s e}dug therootan%es orthe same reason, Int
tanks un ert orlers Its. Uuse | |ous a |t IS sur

Prrsrnq atasn} cost is neede éenaﬁ(er e on

f ISrgCt\rvoeﬂocethr?e o AN ashe ovrrnemcsoe \t/ee t
ou%\ abor led oil, t en fr ed wrgh\?/esh water and a terward
kept frIIed uptothetop. The water in the tanks is neveraIIowed
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to be reduced in %uantrty, anu loss duge to evaporation or other

cau e? erno ang aferaperrod fy ars when exam

Ined from. time to time, it Is rem rkab eto find 50 very little

detﬁ rboratronoftp %nterror [h the outsid e he tank is*coated

with, bitumastic an Inch in thickness. e first treatmen

IS W éet uhso [ution t(? g]rv |taqux then the otEermaterra
EJ eatot

IaS a Ged o, tere%tcurr]ed tt|c Qeesser ehaz:/ecsoeen that metho
r | und | very efficacious

pR/l Ell |o<t re?ers in the ?atter rt of aper t Hdder
heads. .1 know cases of vessels o e uaI sre |n whic

rudder |s const ructed in sec lons, r% esankt at qoes up
from the, top of t eruddert [oug testern has one gland at
the top in some Cases, whrle In ot ers there rsa land af the
Eotto angd an adjust]bl earrg at the tOP ouId like to
now whether Mr.” Elliott consi rt IS be gr to ave one, or
two, of these bearrngs It isobvio [ at the double adjustm nt
hasasteadyhngef ect, but | s ou Ike Mr, El ro[t to rv
opinion on the'matter.  Of course the vi ratronrsa stet m
atterwhethert e vesse| Is twin screw orsrhge an ej il
IS otfen responsible for t ewearrng awag or.the rudders ank,
which, %s he says ecessrtate a néw erh]ga
not er or t t It Mr. Eérott refers to has a read}r been
?h) fo our and IS a matter that is not hew to
any of us Int aso{ uare ports.if was a common
ca eofcrackrng att ecorn roft Rors amidships, a[rdw en
awag H e c mers, In mahy cases |t Was on rp
y long dou mgpates put ont outside in way of the

P

I do not thrnk there gre any other points that | can speak
of, as | have [eady sara |et erI be necgssary to read t?re p%per
through caretull

A H M Honorary. Treasurer) : | thipk the
Mr. atherveﬁ‘ y 3 ”

|tute eneralmgrs ?/ ua%M ﬁgeread r. ott ﬁ

terest

Iha d many papers de ng It engrneerrnq su1 ts
u not so man |n con exronwrth he hulls of vefses af [east
or trme Vvast e marine e meergenera gouhness IE

P 7
as CI'cl Case.0 d%ma ge af a OI’GI(}]H oft, 00es not € war
% re alrin {

1o arnd%fco srctJera\r'Y)? ﬁnowlaedo tghtaggggﬂoﬁoortumt

tﬁ lon an
erent repair jobs dealt with fUlly in the paper, of
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seeing where the Houbles are likely to occur There IS not

ver much that 1 have noticed to njake special remark upon,
?rrtrcrze but there was one Irttle Pornt referred to tiy
r. Elli ot‘ where he m ntrons that sﬁ S of Igrlae should

te fitt

e cables. OSth%t”th'vt rr]rérl\g/ee%%es Ofx%en ed asog tlrg] hvr%hé’ef
\t,\hﬁlcﬁme §osrtr8n Ian ey %f tge grtc?awaysca A %t IS a p?rn(s
UP ?t he ship. Anotﬂergrema¥k f q made

ew %/attentron Inre rrrnq to th con?rtrono te boiler
toris ahd chocks bg sa stﬁat tlsa vr%abe to %eet at the

ol erftoosarefrtte ? oors and not etweent
Mr. Elliott has found | necessa% to make such a remark d?es
not, | E)e meay) that It 15 a common practice to fit the boiler
stools between floors.
Mr. E | ott | No, but I have found it to be the case in two
or three p
M Math obvousl not a good, practice, but from
Eactathafr tth rawn aﬂr]rg 0 1t 1t Is -
ty one hl[) oint | like to mentio
wrt re erencet

th tbo al an use ersaocoatrngt or taners
r r Il woy v
rtaB r for Purposeg as || wg%r? be i %Ie to ?Ia ﬁ
ter rt rs r¥ r the interjor of the tanks a mineral o
oul ar better(Preserva IVe, as It ¥voud adhere more

retain Its nature for a longer perio

close te an e
The con rtronéjft eoplatrnﬂ]msrde the tan soforltan% stgamers
IS a very good proof

Mr. F. M. Timpson ‘Membeg In reIatron to boiled orI
berng rised to pre ent cor srono plates Mr % I0tt once magle
spveral surve so g th sg on nis recommenga
tion we coate the rames with bolled oil, wrth very good results

Charrman. Before caIIrn upon Mr. Elliott t% eﬁ] | mfrg/

also remark upch one o h 0Ints,

rt Seems %o me that the EIIrott re erre to
art o ea er fectl ree

aper can
Conr.rmffﬁrhhrhra“ rrpehhsrrhr fing. it e
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pornt of the reﬁarrer when he has no alternative Ieft but b

| tjagranttelsl eShoanStea hore avourente 0 e‘téth’tt}t hreTtO.r
tng |sch)ssron Campb e? %rﬁgrsedS the vre %v

Bafour made in refs ?t to doubl eene
followed. ﬁm erfectly at o ewrt his
remarks on the preserydtion o the tan s un er t ers

the question of not havrn%é% ollers m&osg roxrmrt tote
ﬁ” |s m%st Important, te%reatert ference betwee
them the ﬁ (hhancet ere 15 Of the tgn S erng %reserve
riorntw ich has not been mentioned is In reférence to the
vent ation of these tanks. It a rPears to nke 0 be a
|mPortant element, eépecrally in tanks under the boi ersw ere
waerhﬁs been carfied.  The rose box never es to the ho
of the ship, and howevermucht e tanks ma e um ed, t ere
IS always a certarn amount of morshure [ He |n
cooling 1S contanua gornﬂ Pn with the resut that morsture
IS created orisequently, corrosion, In-many cases a
thorouPh systeIn ofventrlatrn mee%st edrffrculty, not with the
ordrnag ventilat n ipe of 2 Inc es 1 eter merely—that,
In.my opinion, 1S 0 ogse—te should nothr ess than
Ernc es In diameter, an nsta of one or tw 0 Erel es J

east should e fitted, arrange suc ai/va)[/1 at
B Cross-currents of ¢ arr contin crrc t t %t
thin amoreunrversa met ventr atron erte ers
of shi gs should pe ad oIpte esg)%cr erete oisture can-
not be removed. Various methoqs o coEtrn the tank {0 s
were mentjoned, one erng ywas rn? wit ent In so
Cases thHs is done with a solution of b umastrc ag rove%ver
succeﬁ .. Jrs put on arm, a day Is selecte enteI
moE ere is x and en the cement Is pro erny ag%
on ernq examined earsaterwardste plate |s ound t e(
exce lent state of pr servatron One enteman remar %
a outte1 |catono arn[) ﬂ reservative. Jt can be
n wni Bate |s eans let this be done, but
abrs |gn possible 1t Sh? e put onin a dry atmosphere,
t IS best don %rn tro |ca |mates where there IS N0 moisture
In the atmos% ere, and when the paint Is agP led under these
con |t|ons |t as a superior value. - Mr. Elliott has made some
rema[] S a oué stern posts, and In connexion wrth this | m ght

ay that | had occasion once, on an emergenc omba
%ttya gunmetal rudder post.” It hag f% atyt %ower \tltart
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and a socket at the top, and the, orrgrnal rudder Post Wwas
? % into the fork. Thlat remarn% to my know ed(t] {
ove ree earswrt utateratron ut | ex ect eventually,
there woul g siqns of corrosion qorng on. h also grve
an mstance]of oufling which tookpacemore thant IIH ars
aresay woudastonrsh some 0 thes urv {)ors

R?ayshaAnnatr}ey& 2 been made 10 forge nor#nary [0-

é The shaft eated Ina tLr
ace, and when In the condition necessary to enable 1t to

worke It was taken out of the fire, but then every one ran
aZ romrt we could get no one who wou stan unﬁ) tordt
fo have It orged nd in the end |tw% Eore A new meth
ad to be adopted, and at Iast he Iﬁywas over}comﬁ
riveting together a series of plates 1|nc to 2 Inches thick.
There Werg no other meanbs etting a stern gp?sht but this
Erovdto e a first- eIassr and brougnt the vessel home urte
atis actorrx | will now call qun Mr. Elliott to repl
the questions that have been raised

Mr. Eqriott . With r ard to the que(stron of th e(use of
botled oil. which Mr. E?] ur and, r. Keene
mentioned, | may sa at in wrrtrn the paper |twasamatter
ofe>§})enence that |n ce m to |n that recommendation.

eexa |ne he tank so tw ess IS running ou of Lon-

3 wh |c een S0 treate our years an the oll

not d one t em an% harm. ?urse 9ree with Mr.
Mather that generally a yveget beor IS bad for steel or iron

ates, an a lr [)a oll ff much better, as there are acids I

e Ve eéabe 0l u | know that In these partrcu r case
the oe ol certainly did not cause any trouble. Wit dﬁ
to qou md It s s metrmes Impossitile to a oRt anX
method. he owner of.a vessel 'Is In a hurry a nts hrs
srg{)awa and tere arr]must e done as urckyas 0ssibl

i ii)m%ﬁa:ntﬁe Where, ot cannot 2 g e practic

eck pates(runnn rom]te hatc es
Into the™ri Pate ISWaste t nd of the atc

way, It would mean faking away part of t eto %e
glaterout Wrth reference to gues on o a rn t

uctron(ﬂo | cannot sag/ much about that, but | sh% |nk
It wou’] ot be dvrsag where the pipes have to be carried
through to the forward tanks.
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Mr. B The pipes | eferre to gre only those connect-
ing the astiron plppe o' the bulﬂhea /

. Ch : | know of cases where lead piping has been
wttrtoglogd;n éivantage to give flexibility Pnptheg connexion

. Brown : We have tried copger, lead and almost every
other material, but cannot improve |

Mr. Erjott . With reﬁard to the étse of asbestos bIank ts
on the b0|Iers of course no one wou| J)ect] to that for [(
Burpose of reventln the heat ettln([; e ballast tan

t) has disadvantages also; for nstance, If there ha pens

ea Igakx rvet the ashestos b ankﬁt prevents it fro Hg
een and induces corrosjon due to the moisture hel

at%s Asasurve or Ido not care for the use of them, unI 55

an ets carl) ? removed at any time, to expose the
ottom 0 the oile examination,
In my referenc to ttlgg paint on the pIateskwhlte hot, |
meant that this s ? ne at the stee wor course
It coyld not osmPy ﬁdone n the s |(o have had so e
experlenceﬁ steF works, and have noticed that pajnt marks
or years, an POSS'b(J the

%t on the ates remain, on
ate w re alnte while In that condition it

Wou servatlve
ward Ez grred 0 the wastln% of reverse frﬂmes

a1 s
straLes ut dou%ihn the msu!e strakes |g { ht enougn, and In

e cases doub Ioﬁ]ate?] are used on acp unt of d mage in
8lrme|farto strengthe e ship at some weak part and prevent

aﬁns agked whet er it wo Id be eter o hav
ort ost ng 0Xes orgeands ont e rudger o]
the ru er wouldb In a better condition Wlth twot
wlt one only %IS at th etop an one lower down | cer-
tainly rlnk t at | the better. mg

WIB atr t Ol?t ralﬁ b l\/i* Matnera othe
strips being fitte |n wa the atchways as well as the land-
In ed es In way of thé cables, of course that is a necessary
cotollary to the’ case | mentioned,
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| do not kna(w that | have any other u stions to answer,
bvt I should I eto sevthat | am very much indebted to Mr.
Clark for his valuabl¢ remark on the ventilation of tanks.
W en | came {o read th ePa er | also came for Hformatron
| am certarn that othg gentlemen present could give more
rnformatron if th % y wished. ~It Isa matter of exper|
have seen cases tha
about them.

e

t | 'have not seen, and | shouﬁt I etoh a)r

35 S R I

g h] y 80 not doug ﬁhat Ehere IS an a(? anta e Bv

avrng etwo An additional packing box at the S

ey Jhen at” aetvranmg tr%t’“hﬁt’h‘“%q”deashﬁ”e(’f.ﬁtead'“ttér
uarterot but]rf thgre ra %Iand there that dr?frcu
over ome w think is a disti ct advantage. | am r

mrnde the Honorar Secretary that any g Ht emen who

are anxro 5 to carrv an the rs%us? onalrttefu[] er will have

an o gortunrtr[/) iXing a nrg or next month. There IS a

eal to De sald f r fh gaa and |'am sure | a

rea
@iﬁle?tg 4 erOpI%qi?ontt for havrn? co ealviltth/\eewaare0 %%]eeglngiy

read this ersonally, and we.are a |ndebt
w?sRegr En%) %P hr aha

ante éaermrssron to come.
known Mr.”E rot%lon [ Del ev than t:bev ogher gente an

In the room ave nown rm from rnh]
engrne%rng career, have watched hrm through the varrous
:race been in, and am very glad to see JMr Elliott,
n all these places has been hrﬁl [)ecommende and aﬁphe
ciated. He Is not a man % e very boisterous In; his
manner, .as we have seen ro r‘hoecte and unostentaJrous
ways this evenh | must sfav nave aP reciated the
a er ery much, :and papers o hrs nature resu gn settrngte
Ind thinki nc% This, | understand, Is OP the orerun f
E)a per_which he contﬁmp ates grvrn er on, ea Ing
with rfarr Mac rnery 4 su ect of consr era e .In-
1terest to all of us here. onot now that | have an%thrn%

urther t except 1o Qa Upon you to express our
to Mr. E?Iroth hgwrng It rnﬁt u}gua wayp

Mr. . Farenden Seconded the proposal, which was
carrred Wrth acclamation,
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Mr, Elllott | thank. ou very much forthe heart manner
in which ou ave recele m aper and | am o Xsorr
thatl sha not e able to com Wn to read the n 5
and | shall fave t0 g ouf Honorarg Secretary to elp me
out of he difficulty by reading the pdper in my place.

Mr. Balfour propos(? that Mr EII|ottsp?\Per on “ Regalrs
to Machinery ” "he rea |scusseb %n ovemper 1
arranged, and thgt the dlscussmn on bot Ea ers should take
lace”on Decemper 16. Mr. Farenden SeConded, and tne
otion was carried.

A vote of thanks was accorded to the Chairman, after which
the proceedings terminated.



