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Preface.

58 Romford Road,

Stratford, London, E.,

January iotli, 1s9s.

a Meeting of the Institute of Marine Engineers
was held here this evening, when a Paper “On Certain
Defects found in Propeller Shafts,” by Mr. M.W. aisbice
(Member) was read, in the absence of the author, by
the Hon. Secretary. The chair was occupied hy
MI. s0nn H. Thomson (Vice-President).

The Paper was read previously before the Bristol
Channel Centre in the University College, Cardiff, and
was then illustrated by means of lantern views.

The discussion this evening was adjourned to
January 24th, on which occasion it is intended that
the views to illustrate the Paper, and also a case
referred to in the discussion, will be exhibited.

JAS. ADAMSON,

Hon. Secretary.
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ON CERTAIN_ DEFECTS POUND IN
PROPELLER SHAFTS.

By Mb. M. W. AISBITT {Member).

READ AT UNIVERSITY COLLEGE, CARDIFF,
on WEDNESDAY, DECEMBER 22nd, 1807.
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¥VOU|H\RI r?osollr}gtotok{r?i% eIranO ‘wa{% |St|Ubect
i es| ﬁo ena rough Selssion, collecie |y

i I M et

the |(q1portanc? of the subIJect | am sure e

?ar“e uarg g l;oereope?f ﬁﬁ If¥swhen we remember t?at the

Brecmi ves, toget gr WIIF] Omtﬁght%/aluﬁse Oro;[)rg?tn
eing lost, |t|op] the anxiet

gon US* euﬁe a5 fo wnether or no zi\g%énes ]l t1s

fe, 1S of considerable moment to us al
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Po ablg/eman shafts, WPICh (:have afterwards b en

?rove e%t safe Bcondemned
loss as rSBaln ) ”” oubtedly been greater than

ards nsk, for, af any rate, ?sometlmes
we have erre glt as been on ttt rzght su!

subect sno oubt 0U are a\a/are has aIreadM
gena ’gr @coagn%: nS}‘/ItU 1on Enﬂlneers aH
afaq Arc |te s Meet In 1881 anJ bg Mr. MF i
or(ejrrour Instltute n May 1890, and recent

|n ctoger 1@?

ievarloasc USes asnt oy %
not Ye arrived at a de tnlte concLusalon tHln& ther
gss chur rgoEn V\cltrrar%p \el Vlvscafsmn an nstltute suc

as als fon, at t
ema re ort to the Burea \{ rltaé
m have ver c]@fr u 3/
aak'aaeaaﬁedt i

ossibl a}rnvmﬁ
some defl (Plt? ata and facts concernmg the varlous
causes and effects.

Before fylly entering into the matter, | will |a
Refore ou Hteyfollowmihst of defective hafts whlcx
%V% %un%er m\y edflate nﬁtme or the years
lb £ averag |eoft esB Pgears 0 8
a]out our to five Vears, u embere
that in so0.averaging them | ave ta en-the life o the
vessel. and that th eore Re actua

fonad rafb nt/ear gggra eereN Iwere

shats con%vmne ué notice; In the year
S%smty in the year it setyenty y

Before proceeding further. I will gnumerate the
v rious ef{ctsrusuaqﬁ/f rgtr ﬁoneﬁe({nttfa IY .
I V\\/velecn tﬁeet%cner aXd gﬁ gr nlerac Iusgedn % rhe

ﬁa%Ee ﬁevthsfétk'“?eSOrEFséeméaa‘éeﬂ“erﬁﬁd Stt‘teStaB?SpS i
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?tnklng ?ome sHbme rged subst nce and creatlnq
ractur ongitudinall anng e ke Wag
ro(n ler or“around the samg: those that are cafu

ug Waermarns or corrosion Immediately in”front
ot or Dehind the after liners.

The two forrr]nerl think we, need n?t at presen(s
discuss, seellnq at tnley re undoupted fractures, an
are generally the result’of some undue strain.

As, to the latter, namel &hose cahused t roug
c?rros on anF S0- c(ﬁgd Wat%rﬁar S at elt er end of t
trseeve wou alret

eneféto your experience
assgtance in (ﬁer to elucidate " their Bnmary
cause and ultimate e

_Before mvestlga[) sq he W%" ior u
arrive Iat the usual basis fo iteniml jw
ropeller shafts eve at the ris %r?conm e

%(r)gh )\(NhO are so we versed In the subject somewha{

actual lengt ? [) éh 1am ter
ourse hav g read een xe g d’s.and ot er
glstr etlg years % certain Inv st|
ations ‘were made ?3/ o erp nt as {0 the cf

eann substance rthese S % ? fan it ) B
after x eriments thatas t fitted WI rass
sleeve an l#ter end runpin uan I num V||tae
ave the Iowest hctlonal resistanice, but f 50
oun nec%ssaﬁl ave an |nner rass |ner or sleeve,
He on.the s aftln &Y %esftern d 10 carry t.
eengi eerso that date, therefore mlttedt n

ers drawings showin |am ﬁ A

il L B

necessary ?urse as a question of t
ingness of the vessel ait, and averages generally from

What We navef to con5|d therefﬁre Er|]sethqe necessar
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18 ft. Theér andsnce |th sbeent e custom to
B< tern at a |st omt oss ost of
about the sa eextent hut at ﬁ oW

vessels. %vrn% assumed a ller

orm
necess sene wr grt IS nTo\n ure
Poss xt es and atY% Istance of fro
% rom oss 0st, eaverag rop
aft o ever, |nt eant) aj ceae ”d
enﬂth t %erage bern out 24 ft. In enﬂ
rass seeves the outer one runfing on

lgnu vrae

In ves]sel built f en t twent ears aqo,
owing to t menesso 'ﬁ grop was m re
Immeérsed when | waer allast than ‘at Presen
gto er? 0ats 0 fe\Breéent t wn 0] terr
eing fuller aft ang for E) eI s eno
er Instances oHysemr U me \ﬁ en In. hal
sustain much  greater s INS than orig |na
urt ermore, wrnﬂ to the wel tcapacrty f
the stea ers avrg Iar? mcrease to " the
exten er cent fstrarns t row on t de
P_lrorﬁ)e era Iso on ttfte shaft are la V\ﬂey rncreas
ence, per aPs one of th reasons
Eergsent day nd so many shafts proving de ectrve at

will now give you several instances of defects
\rlrvlgrlzceh have occurre taefo)re actua? ﬁreakage ﬁas taken

. DtESCRIPtTIOthhOF PHl_(l)TOS h
defect in te j r]t affwt?t me hstS be edqerslgrtrt)adS a)swtsr]g
e é’f an old slab weld, |s not now commonly
oun
2—|s the t8|| shaft of ss Londonderr¥

h|
g/ou er be “able t0 clearly frace the Tne ?\?l
called watermark, whic runs practically parallel to



NRIE

No. I—HENRIETTE H.

No. 2—LORD LONDONDERRY.






No. 4. -TUSKAH.






No. 6.-THYEA.






No. 8—RIVER ETTRICK.






No. 9.—BEETHOVEN.

No. 10.-BEETHOVEN.
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the outf surﬁace of th%shaf% You will also notice
on the F of the r? oto that a certain amount of
scale 1s clearly shown on the brass sleeve.

3.—The shaft ?f the <. TusL}ar WhICh ou WI||
noHce ff a arﬁnty comH 0 veryﬁ meta
alt ou somewnat open at the heart auses of
ﬁ e(o demnation were the two ma{ s as shown. in
chalk, fo etherwth a S||I t trace of corrosive action
extending circum erentla

he sh ft of the sa evessel before b?akﬁg
thl% %w he mar smentloned an re
B rass se Ve een at some previous time cut

5.—The fail shaft of the 5. T on the brass
sleeve o? w?na] strong eV|Idence oth gcae F shown.

6 —The shaf% aﬁter breaka qg)ws a very clean
fractur% and, with t exce t|o eing rather open
at the heart, no signs of defect;

to of the shaft of th ss. H nrletta
whlch I tShmlP snows strong evidence o crysta ization.

s—The shaft of the ss. River Ettrl% which also
B ﬁe(Y ence ofk ﬁame nature a?] eHenrletta

efects after breaka eweremuc ore apparent
eten ing Inward 1nsonte p

aces to the ex ent of
three Inches.

9 and 10.—The shaft of the ss. Beeth en hICh IS
also cr stalline, and shows a co sidera e ct ¢ir-
cum rentia n examini ore aft view

Ibentedtattesurae ta pears
eeg)t 1¥ In several places, must

bpulgx e to the pregence o¥vsteel in tﬁ% r%orgmg
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1. and 13 —The shaft of the ss. H ndel before
Rem tiroken and the sectlon ofwh OUWI oserve

arge number of cross mar ﬁ)me |stani
from Jhg rass, Ieeve 1awda [gears en ra mnabh \)6
corro co | ctions 2 also sho
%at con3| era e “action has fta en pace clrcum-
erentially.

13 and 14.—Are the hafts of the Topaze and
ss. Hart, %o%h of whic ow a considerable de?ect
circumferentially.

—Is 'ghe shaft of the ss. Gardepee eﬁte bein
?tran ed at enlche Pohnt near Llsﬁon in VY] ICh Vess
came home, and In which you will note the fracture
extends well in towards the Centre.

6.—s the ss. Headlands, and | |s ecull rint

the de tsar n t ontmuous §usual, clr erentl

aroun k ut at yarle stanﬁes romt (e e

end of t e|ner Youwn also note that aco er

aeres lon has faken place In the dia eter9 %0 mt
8

N s i

7and 18.—Is E)he shaft of the s. Frodano fron}
which, arter pein ﬁoken aconmger ble quantit
water ‘escaped fro ﬁlpngga t ear;1 As there
was arefnty N0 means of “access int tecer]tr of

?] or the water, we were somewhat uzae at
|r%; ow |t ot th However, on remow %te e

i! stu s attﬁc Ing same fo the. e
er

th arﬁgteerﬁgfd the tal? en a:hetwej ol tﬁa
d hen

iy
ce anng to t

obtained access by this means, an
point shown.

it S S et
propeller, where the sur ace as heen exposed.









No. 14—HART.






No. 16.-HEADLANDS.






No. 18 —PEODANO.






No. 20.-SHILLITO.












No. 24.-BENBIDGE.
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20 T e ss. Shillito is a very good example of a
HStaan gre the brass liner. h}a/sgbeen cut Back anrq
the scale Is distinctly seen on it.

1, 22 and 23 —The, shaft of the ss glroe
yhich s condepnsd, ol s.&‘)réﬁ? ik o Getecl o
decroped to break, wrtﬁa the resu t as seen.

Befor pr;%ceedrngt further it m Xbero efivanragfe

fonsrh rh e construction ofé B er S
F f genera I}/ compose ne or ot?er (ﬁ
three’ materials—viz,, either forged scrap iron, forge

scrap iron mixed with steel or st ?entrrgly

e hge é”are”gﬂd's SR 1008 JATOuOpL o
omposed of cUttings.f mwro trron Iates ith a
- number of unc Inds inter n inst nces
ese ngs.are carefu scae an ane
m a rar t.in many others a consrderabeamoun

ST B D e?

rnstances i?m% steel aps unavordab\ een
mrxe with the VY]rOURN iron, and, throu n
ae eerc%amatron of 0 properties, may cause local

. Propeller aha ts made of rn ot stgel pure a
simp lF are .undou te homo en

ver}/ act? ter ern gure eta are more

cor %sron omt ?] e of t ?ogﬁgr contaé Hr
‘ rass seeve Manue Jave
steels advocate rn herr a er the substitytion o

aftsga ade from In o& wrt which | am rnc rneJ
to agree under certain conditions.

o S e
sur aﬁr beind thrown on tﬂem an
attributes some of the defe them to this Cause.
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This ar¥ rht | think, OH consr eration is un-
tenabe this Feason t J ?ﬁ have leas
ossible skin sth ace turne lw %ave proveé
Frore effecth/et thos Y)vhrch een forge

e a2 1avs ess‘?n”é‘r‘érﬁetee” s, .OW” B f
gnék |soY|ous eerggt at the r?grna UP fetE
haft ta % terthantemaerra at t
e wer A
t %er jest t%rvtgrlr(e the gmamest[p %qull%est etolu% Zf
et i W i
In t?r ‘M E weaf now, two Erass ﬁngrs or slegves
are Pepared and shrunk on to same and secured by
several pins

Several X ars the realr trouble that existed
[ JS as rrn ly t

ith prope rough corrosionat
Vﬁ eﬁ P ter ey betw%en It andp the

eller re ex ose to the salt water eep corrosron
cc rred. an re terme watemrad However,

of contrnurna

wrn to th tro uction ot a me

er end af the after |j err ropelle an
care coverr ame Wit t 1S "troubl
am g ad to say, has become practrca y nil,

The rs)resent drffrcul in manP/ mst%nces IS with

tec rrosion an? ‘ater ark fO calfed, |ch occurs at
qre end of the arter mer In the ster

omeTrrmes ertﬁrn motho co[)rosro IS, oun a

ceateren the forward lier, but this is not o
e uelrt occurence oE of qgreat extent, the Prrncrﬁ]a
cult 0S| nor Water

gore en ?Inﬁe arter F meﬁnsqr een

est ado ted or verco IS defect, one

Rj hrca |st rﬁ) oduce B¥ QE Iown man

r. Jordan, O%h nction ey rntr ucgnr%
a composition of red lead imm drateyunder t

* Cardiff.
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end of the liner and in front of it, but ths altt]ou[?
an |mprovgment only, | thr k causefs g anic
actrop] to be carried’ 'some distance further orwar

the |mProvement has een atente |\/I

% entral wefe Wor%Hartep 0 ofcover
8te opeller t tbebrass ne wrtha
% er SGEVﬁ pr se _to be hermetica gseae
?nt e Shart At ird 1dea Is towra the shaft with
me marline hetween t e t o sleeves, coatrﬂgvesatmg

\Attnec i %r ar I tt!rt atter t Set erEt 0grawr
gepeier sﬁagtet f eycoatrn ?t rpestro ed ogca'
that g someh future erro rpary nwra
cause trouble In the stern tube 11 her |m§rove
ent has heen sugg Bte severa nrgrrre s

snorte n t ¢ stern |e at t 2 att Irner

et tern eavrn

o er sh to e sime engt a usua t
this mode % Improvement’| il a

u resent ! ect or mvestr §tron hICa ;

t ause of watﬁrm rk ang corrosi
Ind 0 requentlyatt ore en theate rliner ?

maan mang d|nstches we find that the 50- calleﬁ watte?We

es the corrosion, and further a
waéer Y]arra eyruns immediately paralle %
H e 1o, the Toré end of t eateL nraroun t
geantrén ye corrosion apparently " taking  place sub

Several Years ggo I mvestr%ted thr? matter as far
s Wwas able, an ?therw severa others (}Méts of
the oprann that two orces were. at pro I
f ed watern]arks and orroshons OT nd—
rst% mechanica

secondly, cnemical or ga vant?

The mechanical action was assumed to be caused by
the beating or hammering of the propeller shaft in the
stern bush through slackness, say, when the clearance
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\Af]agf%/vorn 0.8 o|r£|n caum?g ask%n fiacture 0 %

#]mmed ately r\fronto the a{er Iner, an ?&
chemical or %a vanlc action of the rss Wo
ate[]warsact on this fracture and cause t emars
as shown.  However, from urther mvestf(gatjon e“n
convlnceg that thesI 3 waterm? IS rear?/
tributable fIo chemical an eg alvanicor electrical actio
y reasons for stating so are these :

I havle< notjced that in almost. aII &ases where the

T L, B S i e
IS SCa

ﬁég/lezs e)éitorvev@ove/ and ana|9se TlWhICh the resuelts

TAIL  SHAFTS.
ANALYSIS OF SCALE,

i Pl M) Ol D

OrI %rlltilcon)Matter etc. (By 4-86 1594 6-49 667 4-90
?fela%onate o; , 4260 1§§§ 4& g? 63-"928 yo
arpona ?1 anesmm, — 135 2% - -
rac%s iC oring, Magnesium
Car%onateo ron 030 o 560 — 0—'61
Peroxide of Tron 2_-93 %_gg ?_8 - 159
ghf b T
e g, o B2 B0 0
rOﬂIC Acl E’);?S : : gég 30—_90
$duelinsoluble|nAC|ds L0 — — 0T
@fum ina - — = — frace
ater ... —_ - -E — ;%8
Lime - - = = 3%

100-00 99-92100-00100-00 99-90
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htMX omnl nls that through the revolutions of the
aft I num vitse, a C&rtain portion of the after
s Beett t’t e 't.ﬁ“’to”rdmawa o Brass t."n'é‘t’ e
ilesgolferg{othe [] gE §r0 eE)tslletse P%a“nﬂe mrtleragﬂdt of
Tt e s Rl e Lo
vgtt IS a(imostp re"copper naﬁurﬁ ttag stt]evtlroﬂ
e e, S
Eég gnIH %{o[}t eesk elgvarlaj
g e R s
R E Lﬁ 39 # fo artfs the centre of
Whic Ipro uceavery air sample.

Originally the idea was. that these watermarks were
causeq ?hrouéh tﬁe water in ﬂte st?rn tut)

ro ucm

a sawing action on fhe prope ter takin
mgo consideration ‘7 sp ee% o? t?te shatytW in the steré
m compeg io admit that t ermar

o s s e g Son's s
o B B ot
ol el e
?nt ecc&trarﬁp qﬂadl thE rXarﬁ afrmshmg Wlt"’

Istinct e e rest of t erﬁteet?l rﬁgwﬁ &(Eeacrglca IS)é

ecomes cr sta ut at whatever time a defect
ntact oubt

ma ha ow, whether the material of 't

S atwr ine or not, 1t would only be natur

tﬁee)égﬁcrteto n the fracture extend gradually towards

am, therefore, compelled to dispense with the
mecttamcal p[us c emlcaﬁ) !teory anotO to accept tne



VOL. 1X.] 17 [no. Ixxii.

che ical alone as regards the cause of the defects a
nPre end otethe atetgr [iner: ant? orro oratton %
% | noticed some. weeks a oa ro e ler s atwhlc
een covered with a raslt e|nne[1 end 0
¥VIC was co rugat aroun esat T (egc
owed te ecorru tlon ctly, an
not run at r| t an es to th |neo aft 'as u Uﬁ

grovm t] nd doubt that he a tion 0
perin t rlirass as the cause of t ede ect, and not
an@ mechanical action.

Ph0024 —The shaft fthe ebrtc anhICh
ou WI| note that t e fore en of the r liner
een corru afed V\nt a V|e dtspensm W|tht
e e B
émnkc cuswe,Y hat tﬁ ge marl‘<sareatt |Butaf)g
chemlca action, not to any mechanical action.

Lastly, as to what | would propose in order t
obviate t ose o‘ ?ects (YVhICh Wwe gave ferequentFy hag
experience of, 1 would suggest:

g LHX that the stern %Iaréd bef f|tteH ttthe fore

er InLer n(] 0SS post,
he cut an the en |neer

n c ar e %avg eaccess rl t IS
etterara eme oretesat
r| way ste n bus equa tot ete

of 1he hrass’ s Fve an nat the 'stern buF

ch} eWheltea Oett%dtnlstela Othlﬁnumbgtl) uStI egesas er
ftfled wﬁtyh oro?eyj

ﬁ he ster tube ould
Hcatlnrq matter, as wrou? ht ncgt n ite mefa
with water'as [ubricant has notproved, so far, successtul.

e

Shat:t{)rthermore I sho ld not ada/
this be done and tne

propose n&ecra]rrdegn&vnas “Should
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roReIIe paft wear down on the outerend of tpe stetﬂ
usb It IS onr¥ natural to ex ﬁct
oun at two points with the wel tbe propeller
outerenq suspended at a consid e a ce
the stern gland. |dea Isthat as ort grope er
at s more ¢ nvendent carW In the reces
ettabemeans are ado tt to alfow |tsg|vtn atthe
Ay '”@ e et O S dou
securt (ttveli] % atneJ even at risk otp %r%ekﬂ
t e after cogmg olts,'so ong ast e centres of t
|n |ne think t at even |

ocou
rorE rs at as |ts esent en, th a

PR P rove ent IJ( %)e e#e ted mcream

t

Jameter to J ato resené rass sleeves, lea n(n;
Fmterme late orttonu turned and running same i
01l ou White metal.

So far as rtitnnm on white metal is concerped I
agt con me rom ‘the ex er|er%ce we. have alread

tajne using th f]s mat rta or mai r} earings
cran fats etc.,"we have roun “) ﬂ optin
it, while at the Isame time dspens g with t IC
action previously mentione

In an case whatever meth%d IS a opﬁed it lies
With us (at{to evise some meaP whic gJesent
serious derects In propeller shafts may be av0|d
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Preface.

BRISTOL CHANNEL CENTRE.

35 Stacey Road, Cardiff,

December 22nd, 1897.

» Meeting of the Bristol Channel Centre of the
Institute of Marine Engineers was held this evening
in the University College, Cardiff, presided over by
Professor a. C. enioee (President of the Centre),
when Mr. M. w. aiseice (Member) read a paper, “On
Certain Defects Found in Propeller Shafts.”

The subject was illustrated by photograph slices,
and a well-sustained discussion followed.

GEO. SLOGGETT,

Hon. Local Secretary.
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BRISTOL CHANNEL CENTRE.
DISCUSSION

N
CERTAIN DEFECTS IN PROPELLER
SHAETS,

DECEMBER 22nd, 1697

Chairman :

Mr. T. W. WAILES (Member).

The Chairman A ?18 afforded me very grea
Ieasure 0] havejwear such an mﬁerﬁstmgo eqa er,”an
w open or discussion, whic IEve, Wi
P/ rlY on[% ne, and will not becom-
ete onl tto ma | have verygr at

Evea ure |n llng upon Mir (%%eltlew to say “a W
ords on the s bject.

!Y)I Chellew(i mberl) said_they were all dee
de td to Mr. Alsbitt for his [nter Stlnﬁ P?Pec{ é)g
elnro\svrgagona |§ cgnt?mgl(fs % Rfle v% a es
4 el it sl st
apg hj-@{ hadd muc%exp?rlencg wﬁﬂ th e mona ruB%er
?eev ut when t |ssefe\{) got tgrn eow* Was
oun naccun}]u |onﬂ rélsan other stuf ?
was |n Nort teoh f] a)‘Oan SaW sqme n%?

h hgelﬁrqov Enialrlﬁa dpwggsﬁtf (s&ngghﬁgr Stu %et\%\é%g

¢ had seen trie ytHe Germans, Wk that of
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o A, B

Mr. F1emmin g ﬁmber contehged that the main

faultwasdueto QJ e could not say much on

he subec at resent, as he had only ha he paper

put In on enterl %eroom but he ?(rrx
ad considera A dexperlenceo

Sﬁasfa ¥ a]n IS eéperlence aught him “man
mqs?t e c!hef which was ﬁhat %he c&hmenc

a]cture was due got e shi course
that once K so aC6 Was 0 e out
e c emO, a] action with th ? c BPer etc., take
place, and the shaft become Tractlired

weawset epciggergﬁp an\d(OtLhe nekmlth? aSChtfg OdeSS m

remaind
emming, ;. That IS my experience. | have
constant |ced t at e 5 cpo de tlons We were
ever ro with re]

ny are a |n all t e:

ol mo

usion t at| IS the

sas whereas now
ave come fo the
rethantesat

Ly
d
i

1D
J..E. Fothergill that as a visit rheh
tﬁ ttvﬂy the

Mr,
Pnoetet?h]g“mgattegs ¥ RJEC'[ s, Bﬁgngt O?tq ?r%g?s

Intorest but one winich e a or ofmarlne eggt
l dt noP[]esent t|me et pec ull mterestﬁ|

e5|tat mte %ussmn 0 ou
ex perience ha g HIOS of them to form ome
|on as to what cause the reat destruction of

{ %Ot&na { & whole Sl dlstr e etctttlr(g)nu h e

er shafts. M—? as unabl to a cept t e IO lon

ressed E emmm (aeé)ver de ectﬁ
e s

snafting WOUT-‘(? certainly not produ%e any
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strain of sufficient moment to ac ount for the whole-
saIe destructr%n gorn% on. It the steamer was to
Samel twﬁ %Mloderhnes\t’\eaIS notftffr rer&t(}/n r%eﬁttor
ﬂr ﬁstgf&%ann ?[as tI

In wat ta some ve {0 S{_{X

End on on oare errasvtrl a
er un r uc cg trons caug % %t'é ogtlpt?re
ewon rwas Sﬁ roke her
t uttat N cou stan ra;fnrn
astea era u% tons sa rn sha
roeerwrrn nsmar%saar
sona r oonas th 0oe er le

e WElt rt € rev utrfon run u
|nute

8err sé)dee

enor rope er un ed i to t
ater and % e TevQ utr ns In zi econ sre uced so
ow.that the engines were amost rou

strain Pro uced rn“overcom nr%u he 1 ertra (of te

0 ef such a e erro isturb
p}p ? [l structfrr% t?t aterra angt ct the
Ife 0 esa]ft he torsional and _hen strarns
groduce ec anical action at.t esurface
nd small fine cra sr nnrn? nno articu ar rrect

(! e shaft,
Were i uoed SIOﬂeCfeVEEaC srn)r;re g(LIItIIQIC

acted uon and ra rd corr
?tr n set Up [gyt ggr ss i Pner and of cour etheeff ct

thi a action “woul more sever t
Immediate termin thon of the brass O’n r. The con
stant recurren these strains.extended and renewed
the sur aces the rirac materially assi trng CO[rosive
afron which deve g H an .extraordin e ree.
e wished fo emrfha 1S eo inion {tatt g
orr Inated in small cacs anica y rt)ro uced. u)s/
CessIve strains, an i eveJoE 8 0 4 serrﬂ
e ree ¥ corrosion artr £ etectrrca
g r? een a new shg ha been for a con-
siderable ti rnlr)mere in sat water; the rron \rvas
mucin corrode rr ere was no] sign_or dist rnB Ive
cracking, so strongyrn evidence whena shaft is suject
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to corrosron under echanrc | stress. Agam he had
en several mar ca es where the distinctjve form
grafe Ing had a en ace s me 8 0 1 rom._ the
bras mer ue t? Partrc ?a

rt of the
anas arr“ i i remfvi %rnr
Wra t g Sha WaS QUIIG It tan N 00 or
0 anpear to [ove | t ftICU ar
art be ﬂ |ns eq to electric COI’ OSIOH IS went
?rr t00 t Sl?ngr gNeSt Lelgr otr|a|I |I ; Cl%l uce att
I, an ISWSUI’ ersu re aCl a
n th t '[ h

W years ago the greates ICU SGX errence
at t?'l ¥ ?gt he cc?e ST | utep

amebca se, abru tc ngo uts ce mean
een tg en o E tero t, thrs dr CUW
SO S e G
[reo he s?r fP 8u[ny tEe enormous?(y mcr}ease%] n{r
gt bl s
Eut ?re (Ptp fyt pro¥ﬁ much astotn %
ition. of the maer?{ e agrn(earance 0 t
jcture de %reat urgoonf

aterial at the ornto
rﬁewa | 9n rheshatwas ent
ows w re and eIrvere

ven in t e CP%per as verey mterestrn\%
gehtwou 0 arrnterest A r\anagr,
the corrosion att racture:. this wou% b
ni etermrne W ete any fine rass o
the liner actﬁr IX dePosrte In ‘the . crac rh ?(srs'\ﬁ
corrosron onclusion, he gesre to t [
Aishitt for a most interesting and able paper.

Mr. Darli LI Sur id that .h
quite ragrDeed 'wnrzz 0¥0t%§ uge sO{o tr;glm%chaamc j

actron at took plage, an ern]ot Cou
mstance arin Was “t

mucr moye { ECOU gIVG
mechanrcaYv action w ICﬁ cagseg the CONOSIOH He

hguangf ?1
ut w afy e
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ad a &ase at DarIrn%ton The shaft was frt(sed WHh
Inary brass | ers but at the fore en

ter Ia%teneerrou d t?r hgaftta Oerrnd tt)lretC ead(frerveld '5%
st en t e came t
exarnetesatteo hite
s ractured Ircumfe ent att ea er end o
after rner T ernner er\ ter Iner urte

Intac ewrtemtastra etoterer
E)utte racture sﬁo ed istin [ and wh [tt

i

!r oundm ﬁt ractured partraﬂ hrough teg

wh te metal and artral out of It r rn rna line

ere aS. N0 c osron w tever. ite metal

as adherin cty 0 te atat the point of

actueo ter srde it, T ent e rred uttrn
on a rxe rner rra er hu nrn Iner,

was orry to ay that that ha satrsa to

t that those cases. rettycear roved Mr.

ot er i1’s.contention that it was’a mechanical actio

Irst rnstan 0 course hat otherg!

sar aboyt t e mechapical r ctue openrn up

tce surface 0 thﬁ ma\erra and t erefore | %v

ean sur ace or { vanic action to ta‘; ?aVI
e
gure correct, '[E d not see how rme %er Ii

ould have 83Y .other eor¥ than that o
actr In a toirt and prior to the chemi a act]on
rt wer sole X etoc emhea acHon that these
M r] t]urd e same t ould occur on
shafts, which was certainly not the case.
t this point Mr. J. F. Wartiker [pse and sai
nat he rrtadpbeen as d to move the ﬁ{rournment 0
discussio todtherr next meeérnq a er h
eejnruac In_their hands that evenr
ot that time to e& ine rt
‘ erm o&ance o the sut(r)rect dRAman He s ou
e to'add his appreciation of Mr. Alsbitt's paper to
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that of his f h f but h
at of his renﬂqs”\]t{(ho attL rn before th ut he

f od not he Ih ad almost
mon th |eves h]a ear a R/ne
ere t at t su ortlng what e cons
AISbI(StSf new eory & to what they % 3
considere e cou

raciwures In rew steamers.
thovetot em t att e]y a% een wron r]thetﬁ
% prewousy e a er d not 8
e(e read In vain.” Before 5| down he sh
(ilnt out one t Ing, an was that t e}/
sho d rememper that a screw s tas they put it
mat esC ewasa OFt the most unmec anécal ruc ura

d'sre u| ements e
IS aw ara iece .0 m te(ha it ay %rt

ote3| erett ha todoa”hewor

ship, an te shrank_ upon if two rings, wm
u ten ously ceas ts. strenqth.. hen
a wat Was ca] reak in the finite strc

d wherever t ere was a hreak that was the
weakest part of the sha

Mr. T. A Ree seconded the ad our ment, WhICQ
Was du t {0 t e SrRe d]wand rn I. Ree

est at they avei oto%ralp COU

heth e
qllﬁst Oang(}l/ ne@eeslsnadwrtes asto tne COSt O% ﬁtg
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BRISTOL CHANNEL CENTRE.

DXCTJSSION CONTINUES.

JANUARY 12th, 18%.

Chairman :

(Prof. A C. ELLIOTT, D.Sc)

The dis ussro was resumed on Mr. M. W.. Aishitt’s
Ha er, Jea It Revrous meeting, gealrn with
ects In propel er shafts, their cause and prevention.

t{lj Iiker ‘ rede ineer Surveyor
Lrlt?ﬁtssrnsoueth \avaeTre Su %mrjt ch he \trvaesrerrtN %reresemeer%{
% M bpp pH rstp fe he ag?ee that
the ¢ INers Wi

n the second, that harm wasg e

acidulate %
H wro t shafts by turning off too much aterrﬁ
e further concurre Cﬁtrosro att een

that
g S W e
LE@ (]PB% o gge(r%)al :ﬁaéﬁag . tWherte) e ipoer

ﬁ {0 cor-
em ﬁS aft |n EOO trm%than to ris

Prrroﬁiﬁ)lr? Ittounrénbttween tﬂ

reaﬁ own at
sea. ﬁwaso rnaon at ascre(wsha In the for
in which th It was weak as a mec anrca
strycture. I order to sren thente rmst ronﬁqb
rass

a rin |a dﬁ run []oun rt an t IS was W

ractically done with a s%rews Arin

as shrunk %s haft was_muc s]tron
rsteen done at that art But tft é

upon It and t
rw
qhtheﬁl ere Was na rup ch ange o
tﬂ new that w ere ﬁn abrupt’ch angﬁ 0 orm
occlrred in any structure that was' Its weakest part.
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This he helieved to be the weakest part of the screw
shat andpﬁt was he[ethe usuaﬁg ﬂ ’arlur 5—
he corner w eret Iner nded ain s f%
qhegan Te orncr nce of the en ner an

stern us muc accentuafte] esiress
ro sequenc eIengthenr(ngot fr

? frain.” acte hene (f' ){
eo%esat netaerote esterg
ush through wear was se dom noe t he
ere some strrP qb %num VItas 1 ken outwo the
nottoms  of ste Ushes Wth showed Mt %
Hner end was at eaﬁt on ? an Inch higher
ant eouter eEd ere the propeller came, sho n
H rp % 5trr In mannert ee ormm(ris ?tresst a
esat to systain. L eheren the liner
S a so liable to fractyre, utt not ccur S0
fequep X one re son. |nr% that Was
ﬁ ttdontlot e liner akrn tes g

pra(ftrcailyone truct re, tewea art Ing
rrbu e ssrste 0S8,

er Was a rom n§r tRey nﬂere ?]t”j I#a%fo

racture Mr esuent COﬂ emned

reasE itt Seemed to conten that water-
marks or COrrosion was e to the alteration .In't e
tsyg %n srﬁeo vessells 0 ate B/ears ut this idea
eeme Im en |re untenabl hosgon wa
not a tt}rn% of X or es er a fs use
d fre uentl and re-
area, an wer con tat alone
ow w Was dt corro ca esubmrtteg
tnat it attacked t eﬁma ra%tures whrc cothkence
through éress at the en he Irnelr an }
gradu II}/ ned asthe r%ct res dﬁve g thes a
eing ulftim remoYaI ore rros on a

ast trim: t |nes efe nedvier
% |ry constant peed eto the three cran
erefore, 0 theen nesm t iven out

trmet rea 0 the plain part. Non]r
muc gpﬁ%r hips on ap t draught; tEeXVra re-
at the propeWer end, and was ractrca y co stant at
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el etttftnea ok that S
g tweemuc rncreaseé)rn rntensrt and tftrs

Ht %OHSI ered a most rmgortantdpornt Y% coverrrlg

fs covers would cerainly st pcorrosro t wou
never sto ra ture— eaﬂ eaQ I-l known
rte me ace a e ends of liners, fracture
andt taso fracture, ernﬁ ath.
not rrnstanc ract re camer tatt e end of
white meta] % the |n r bel
cﬁerrgr tt fract raed a?r ncor,rlor%ed re{vﬂgot}t eaIner i
wrh rovedchJ atteshathcyyarped

IS contentron [)
a kest . [oo nt —where there was an abru t
?n eo In the structurg, and that the fractu
ed the Ine o Ieast resrsta ﬁ rou the sha
to star ar S, t es e believe épreseng
of . steel. tusua ened t atw eth outsj
skr w cooling It as Ta hstat tnsron owrn%
to the eat at the e rt meta t at crack
wer%then set] w ich, serve wdere taken
eat whi ctrc annul’ them.  But |3
the stress to whi t was a terwards subjecte

S Experion reaJ)LPa (verxeser oS OW%Yt \geéenriot{ IH

FIS ex errence
Her dn WEre Mmore . or

Hl corrosroLt é Mr. ArsBrtts ana? [irs o

scae ews Struc their traordrnar cre
Pan les, an (oed thfat these []ences

Lhrt erexplained.  Scalg was oun att ﬁnd rne a
whe e S ou

nat'in. co tac rt te bush,
not be nclineg, ab eve s to rv r-
nen whrc l\g Aisitt a ovv Ii—t
wat? he ¢o srdera oo P etou“
weea twasa ara

reed tthe est s eh

o maerr cou cover wit
rass r cos id that, dmadet
iner contrn as rctrca ne so

us, the S
S'[FUC'[ CO

these Lﬁreterrslgoft a?rvr\llatlengt%u ere w S N0 mecﬂanrcaq



VOL. IX.] 29 [no. Ixxii.

AR B
make th

? []om end o en ere Was
bl it o e
stru%ﬁure uW|th whhch tltzeg 8? expe |encemf Pu
trouble than they had known In the  past—(app ause3
overM{nT anronne dtr%veergne%pi) SaI\I/Idr h\eNXWd[(n H
ener reed with that gentle ansremarf
B\Ar Ee}d fn?nce H een tnat. despite
ne S %t | found the so-called water- mﬁ&% a

the end 0 the ‘lners As to the star marks, wh
qhnderso M. Walllker attrlt%ute to corrosmn |ef
not star

Were mmM co*rosmn W a/
ver Ihe surface, Inste takm .a circum-
|rect|on over the wea est part, Viz, at the

i
(f gte lingr?

[. Walliker, inferposing, said that what he said

wa lvl\at the s'taerrmarf(spm QS opinion, were due to
sur ace tension.

l. Reed apqlo |se for misa rehendm
(wker He J)%ngtfl ap um%ﬁ n]
t whi h had been fracture Weeng e prope

teater the ner ssh tonr ova
rmtevesse waus roken, t e hroken en \ﬁ
utto ether, an roueohhtt e meetln 8
lnsPec 10 o any one res he fr? % x
|stf1nc% J ut two- anH Inches IS
satwasaso a IK arrdatt forward end of the
ateh iner. He % that the same cause sz
n]ec anical cthon ctured the TS at?s show
50 creat the star rks or surfa ractFres
doubte % star aciures were the result of
atl ue | % aftmt e Jocality where they ocgur.

EW IS0 of g |n|?n that, It was mec 3”“2& actjon
Irst, and corrosion arterwards, that caused the cutting
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na eeno e Jiners. The e had adopte
in at th f th The plan. he had adopted
top eve ecorrosron et en rers as to Tt a
feaarn ttI)n tﬁre Osrt rt euﬁjea eae solrdrfredp Bﬁ
Into tﬁ sace w n exc c? (tte water. hrs
rease, bel out att e arter end of
e tube, ¢ awa rta particles of co

?r cErrosrve matter It razérca X took no rBe .

Foqftt or el 0fste i avargs e o Al E ” %eerrl:\e%?r{yteducrng

able to run t e stern gand
friction.

M. Nrsb Me bep

tl)ose attentron Eb ﬁr

o org not be In a med |

ﬁ rvatlon an P turn  out not a"% ﬁer COffECt—

n%ls ) FtO“F tﬁet eories turn out atoagt €r wro
¥)etter t0 have a wrong { eorx t} one at Plg in

Ers resgect that %h ssessrﬁ a theR g/ In rcates
a]t theorist has rrrrven the matter his attention
and intelligent consideration.

ry _engineer
10 tFisypar cu‘iai

theories from gersona

corvefte endine Messrs. Penn ort er
entering on Commiss n a HOISG was heard withi
stern jUbe; th evesse into the rrst ava
ort ?r £xa rnatro t £ outer ve O
ropener shart was oup ve work e 0036

Several %vear o the wrrter was er;ﬂrne r o

rawing in ttt P er ha and cut offte
slegve 4 ClIrc mfe ena de ect was oun te ore
eng of this sleeve, as far as It was p ossrlb%

I 1n. dee eing In a port w ere aF le cstr
Wwas not rocHrabI nor a quarantee o Y P
Rortron? such as_our requlatjons req%r he éf
ad a s fev cast from Banhit’s metal aBg%%

stoc which was carr 0ar
metat sleeve was cast aBOUtn5 qonger than th

* Contributed by Letter.
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or na| sleeve_to cover the defect in the shaft alread
?rlreé {0, V?’t Vabbpt?s dﬁtal ”] Fve worke(] veré

ed, and was examme several times |n variou
oc s and on th ewrltfr an mgS over ch arge f
ery tw yearE ater t leev s
oun oovm In t e sha tat
Be eeve Was, JUst as
]mar e

|r OH Itjo
gemgtve a? t at t]merl observed -at. the
rass‘lnef This shook the. writer’s
ahso ute be |ef in~ “galvanic action” bein tne
grmmtpa cause, as was at that time the gererally
ccepted theory.

_Later deductions from _calculations to which the
writer woqu i your con5|8erat|on are as fgfrows

wst] If ? lven. torsional. strain be transmitted
throu? ash% funi ohm sectton and the end at the
Rro eIerP Id r g armonlc meso torsmn and

onic sofr Istanc

omtsme ere emlJ roné/w metata
) \i\fn l wlal |s |but d1 Fo(‘te an? Qt of
s n utr ngt ot a(ge%t t eutral point

to S, | at varie |ﬂrﬁfutei Ist nce?

orean(f neutral point, will alter t eneutra
point of action and reaction.

ccatd —The nearer the torsional strai
roac?] or equalise IB the work effecte |n t
m‘ﬁt 0 ncotfortt eanvessga H]oen n;arerz(r)ag o neun
tself, an I!]s mvarlab[y tcound I(P pI|e In t

ength of shafting.

L s e o o

S
T Tl R
resistance to forsion, and SetS up 1oca strains.
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Example First, Cuta trl of tin 10 in, lopg b
o S R e
Ines of torsion and resistance to torsion uniform an

symmetrical.
|nE\)/(valgqep|teor tcté’”tj Lst nltJ(t:ha ittrrltp V\(/)lfdemto h? Iong
£ In. wide for t n, W|de or the

next 1) In., and \ in. wi efor the [ast inch.

Note the £|n Wlde leces represent the shaft’s
ameter and the two " in. wide tlo re resett
eeves of swele |eces respec e 0

same Wtsttn rt between fore ers and hum s
as used In th omer example 1t w een t
Htetétep%'é“é S torsiongl trein OeCHSdt (el V%S d
sentln S|eeves an(t1 fS the tw?seln sllstea ] pt
tin wifl sheer through at one or o ero ese pomts

|n|ont at the defects In pro e er shafts ar ar

From the abque reasoning the writer i oft
0 the non-u rm|t tlon an t
tur nce of the molecu es o e met tt ese

Bvomts ren ennﬂt emetal mor? ehas y assallab etot e

Pan%”é% by i S ctonof e 4 fﬁ?‘éte 0

tent
eeves lf m er due the magg uniform defects
in"propeller shafts now under consideration.

The, same defect occurs w er a lon sleeve int o
leces is shrunk over the who e en a shatt.
Ven when tnes |ecs are tenere% stedp ed ver
? other, t Mnctlon IS the de rlng |ne
armonlc torswn and. as mmsture gets throy

the ow %on bevqtns just as 1t "does at tH
expo t e Slee
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o be A 1P e sha H %?F'v%e}g 67%3# ”&EK

oerElon

uni orm section and the ster ad?] gD %

%t the fore and after ?ndso e tu (i these hushe
Hg lined with antifrictional meta easy to

withdraw and refill as required.

. This subject is ?II mgor&ant and has manye%ually
interestin omts ? S| era |on sych s slab.co
Losmn and fore an roov [h P/ |ec
etween eseeves a WhIC ust ave q%e at-3

LU v O tﬁgl
nteoutrsnto wrlteranot
abeto es ab |sht |nt etestl ou e;
e B
n |ameter sha 0 t| I| % pndp
odrt galn xract lgy 3
whic ore
the' shaft Wlt out esenmg |ts

a new, é?aomgter OOqF g W] P

out of the centre
power to resist torsion.

an dEr?n(arITt]i%lﬁe dﬁ\ 1(} % S af%% bsgd to its fourth power

j 10666=10-162 in.

Tr;lljsst vtvoerssleentrgﬁtna |%0 In. Sé)#ld sp L IS N0 strﬁgger to
dﬂametﬁrw?tn ﬁoleoﬁgsln élamgter dqudt rougH
out Its lengt

G said, re ard to rA bltts
flndl stEﬁVIOI 'bs ' m(ljtte M

ent eman
pem cause of frac ch ewasara| ew
ave some con3|dera Ie Icult roving

author attrLbute thTVcotrosweo watﬁ -mar frac ure

e 000y the Ynding of s I nesgaton he

c
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o]ld have foynd. hrmself in more enetal a]greement
t most aut rrtre He son not sa

momentt th ere wa no ga
t at { e s t were
}/ In pro or |o e mechanica that It
there asn amca actJo e WS o rfmron
at tere wo Irtte If .an nic
one which was over even ears’ 0
ne¥v otherst rteen and ourtee ears ol
was corrode ﬁreneral ut |t none théase

o ol i e o

Fhat de ?t%rp amp IetH ey to (?eveiojo the dﬁefg e

on e

Btr th of the ship, a5 she had only a ni H
utf] was due more tot cbm arative. absence’ of the

me ﬂtrcal acdtroH the s P %r%weg immersed when

st and the mate e %

ymen there ws no tee scraﬁ o]ut as at prese t

mrxtureo teet ov\gm |t tofrron ort
O,ao]actureo& s s F{
esome |xt re
troub tﬁ It had not oc urred ¥Pt\g |sg|t
0] as rmse questronw IS t re

ction
| conten |ts effects on,
cron %j‘tﬁﬁ] Tyrntrsormnvgast
ere] a{ere S ich lasted to a very Peat a&
mars of crrosro water-marks now under
Ife of this shaft was not due to anx unUfua
et
Iron an 8
much,
afrai tso on fleer shaft dsrr]vere
ma e o
stro eno Inad e t
worQg H? e s ea eri contenot a
the%werenot Doubt sthé ere quite. st w%enoug

e old Iron deep three rat €
il ey L

50 r

dnot |tft¥tandrng Bﬁ th conﬁ ion orkﬁr
tin em 9 oy sa owe
re uctron | e srze s afll ﬂ n “tri-compoun
enomﬁs and he was to lea wners

e g e e matrte nie e (T
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commen ato that rope ler shafts bem de fronger
rov or o S rules, tha rufes
and th he revision 0 te rue e

e t shi eta en intop consideration, and tha
tree ?ro mtsSteel scarare) of pure ron and be guarantee

Mr.. T. W. Wajles dehscrrbelgt the magnetic action
ﬁt up hn C nnectr n with worki Bera Ions uBon a
ftwhile t estee .Was .hot, and hought the slbject
wort Investigating in this direction.

I. Neville Appelbee %abdrff Borough Electrical
Engrneer ar% (ee% wrt 1bsqn o a certain ex[(ent
He ¢ n%r e ech nica orces at work on
the sha ssrste somew at the electrical agf‘tron h
? penrnlgI or_cracks In t e shart bein

grectr ¥ eaner is theory a to ecorrosronW

metals %t ﬂ an\gas se tr]%r h centtlal(c)t rss[bmr

vria Br. e brass f from the rnerara/ oca
trrc actron W rc actron t ok place |n that part
of the shaft that was mechanrca y the weakest.

troH dthat mecna(nPc tahétt’%h‘ th?rrret chIuLdP Pne tH

B gtfan ”@Y;%r i

viriye. 0
ectrre

ter never Hot away, angl w ?/ oin ast
tqn e?rmct ; rarlrt%erwus? H aboronuag t wnsefromt grat
? Fatron wmﬁa Fowr nd acrgs

ee circu

d he washed awa}r hol ers w ere there Was

no ree circulation 1n. t e ter spaces the same thin

too acea In ata shaft. ecoul not a re
r. Gipson \grt reg&r to white. meta t—t

Vse It for't een P dle n fs rnftead 0 rass

uddy wat e]rs he hrass wou ore t ar]

A 00 yf?@ésyettg”eaé the sﬁat“evtﬁs
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the slightest degree dama In hrso |n|on rf
iagt Was cgov reb V\ﬂﬁ [ﬂ gr fr m end endr
wou be a muc Stergant ant at of using liners
fat Eresent He t agree that star marks were
awa corro |0B here ere was cRrrosron the
was soft, but in n}]anrrncasesw ere § fh t was
acture the grains of etal were quite plain.

W Evans Was of o |n lon that chemic a}Jactron
s efrrttosedt Fnownne aft u\Pon
eing drayn gter ew mont

e frtte rea ready Indjcations. 0 ater

this were due ow m% action nnt

ereve the water-mark wou 0 requ ar an

ould not be In so close onftact(wrt th end 0 thri
severa

er as, It was ener] oun
rwe lan shrH tgﬂat Blrners at aII an in none

T A R T
n Cases w mers wee used.on Norwegia Qats
suap frIeematlfnteer?V 18 z%g H th\e\”outs OW OI %ﬂ

B L
a e am ne %mftsgrn tﬂese ases he ﬁ Fr? t

testa earance of wafer-mar att

t |n me Instances India- ru ber eeves
were Itfe |n etwen the liners, but.i ng out
he sh t there was an er of the in |ar iner
eing disturbed sdam ere ese
INers were %oo and ermetica seale n

water reven rom comrn In contact e Sh
Ere a rpearanc S d I’ ater-
g een

0
s ﬁ&wwwwﬁnenn :
gﬂettr 8 utbepsern uqsh 8 10 PII twyh wétrerte

eta ricate It properly.
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oIIoTvrv]le H%%n%ﬁqr?foanr Wrn IC\;/Ir?0 E\nagr 0 re%dmtlhﬁ
{Wes |-rqar epooSJ

[, Charl h . In the firsg place Mr. Aishjit
attnbut i ahr i |d$ ({etterloratlon o#%ropeller SH
principally to c mlca action

Theye is no doubt whatever that this takes Ia ein
g;(?enotr Inary shen‘u W|tn e two liners to a p arge

If vou will kindly look at the accompanyin drw

in ofya ta\Ai ?P a)s/ f?tted t|n the s, Arnolsyang

ve sls, t|I [as one brass [iner w ic

etw ns t an rhq shrurl) on none

|ece tls if carefu done te h taine
coHstructe rg?ns fun dace W|tha num er

Urners

E hich are manipulate ?s required—Can be
shrunk on even to a much"greater length.

oneTp%t esg%t” %oen%\ll\(ligr?b[g/rsshorter than the ordinary

The vessels are of the m dern - semi-spar-decked
; 3000 tons ea |nh on%( Iog:n

Byrge e meq% uch r semb
%n H?g hat as t eo?dn type o vessel oatlng o

nat | WIS to |m ress |s that gasy dare ﬁioubt
Ies al aware% eo snip Is %un 0 labour
a straln m F eaV|I n a sea-way than the older
eep Iron vesse

ence Mr. Flemmin aconten ontr}at the shﬁnﬂl%
\évooors under worse conditions than tormerly,
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The writer rience is this: the Argo has
?team%d I(? aﬁast pt?rawrn a little oyer 10 f? once

the Cape to P ensacoa and once. from the 'River
rE’ate to th same ort; on hot occastﬁnsex erie cmﬁ
en¥ at er ar]d racing eavm es aﬁ as bee
exa |n% seveﬁ “me?te nd in ﬁxce ent CR

|t|on Ut each time after experiencing heavy weat
£ glter oL D e e 1ok e
W Ist take Yac | Iartd |Oasvt he short s fltte i
mer |s ver r| id, hence the sli t startin
ter ost ¢ which In some Instances
erve ut ort e ename palnt with w |c

|t |s coate being cracked.
Pgdg%n%dover old %round agaln but thmk

| mas¥ vancin
ebz éut%ﬂpﬁggﬁttpnegot ern| FI)E
[oﬁres ayv r}lbre 0 thg t

ta tsu lect for the ¢
w rs ta es pJI

deterioration.

shorlfthI Bl OH&'}? |z\a/lrre 'rAnI(?PemsftTta feC%Ptt ntlon%shgrt]
g?age steamer | ‘have been of any service | sha

Mr, J. W. Donovan gco tributed b %tt \f\llth
Mr. Alsblttsott)mlo? as 10t ecau es t failures
{0 a certain extent u take exceg lon to the
metho he RroPose? greventl H | have
Invar % ou h cturescos In, at the junction
0 tI ss gnera dt ;fron or teel aft an prlgm
g e forwar ter e? er liner, and In
%ml caseseat tehre racteroeunnd Ofn ’ aacrtur me£cur|r|nha\a%
ﬂt Porta)araf< ot Horwar(f t’ner this, mgmy

n that ﬁ
a t est g sha t|s
Yaveymecﬁamca 8t|on In the
Lon 1S tPrn asunder renper
emical action which after
ace and thus causing the very rapid
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inion, omts to the fact that this end Dbeing run
Fcnca % n t%k

a reyents ?nny emical action q
%e between” the ras? er and the Iron or ste
n]at ap am therefore compelled to accept t ﬁ
chemical action an e as the |n uchge factor |n a
these fr tnre course, at sent |me We
cannot overlpo tt] e fact t aﬁ manly vesses are em
nt ﬁcros the Atlantic in ballast. trim, and many o H
ave had_engine-room ﬁ Eenencg in cr?sa (IJ t
A annc in winter time, well know the terrific strains
e qnes ar suRject to, owing to fxc ssIve ramﬂg
H ittle wonder that with such vessest \Brope
aft has given wayater onyla few mon rk, an
th|s we miust ? dmit, is en& e out5| n&qg
actlonlabove[ erred 0, an F erem Ie y
groner Iastm? evesse flttm the
pprov, % governo (ndht 1S rmnqs us to n
art of t eguesnon and that Is t ath% |tt
he propeller. In man cases we[) Brog)
0SS :is N0 recess ar] the spa? twe n hos
end of Tiner has to be lapped or fitted wit %n m
rub er rm and 1S very otten never waterti
FMPdacme and” 1n m m|on sou not
e ao e The etteJ [panf s to have a deep
recess nh the os? o fit it some |stance
B the brass sle ve the Interyenin sace tl
e run . up wit mete wx or tallow: g/mh
materially stren heen tﬂ ‘ t this ar and the
wax or Iow ectua y keep o the water.

now._ refer to the remedles su%gestgd bg

Wﬂé /ée;i tgu kﬁelgtsjtcft‘ gr?(?rtstelépeddgack% ggeto give

the en gineer access to the hl%, in-m
oPmm inot aatls actory, as jt ls never satisfactory t
ste ? khea more necially at t e ater en of
\/esse erstand where . this em [h

ee g Optﬁs taatt e propsoerébonn of eiln Iunr fhs
W|th wehlte metaf ancfl a)aoptmg some methgd m?lng
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tlntéaj\llﬁehsad oa\eléprenréeecetwlth th'e method hut from

|C|encyci Lhe ouferI 5gﬁan?I in kee %gderﬁ)etn esoﬁ

att 10 o e, i i ) ol ety el
|[p(}s in ey doci R/Ir A|)s/b t reminds us 0 ﬁe
eIp ence We. have area with whle meta

ain earm s, but we m ?} not forget that the
conal tlons ing are ver t as tW en e
crank shaft and the ller s at

od 0 protectlnﬁ th tﬁ” shaft etweent e Imers

%t I e

a,Case w ere arter ﬁ Hy attg

rw the tail shaft, fhe sfern tu egut
to J ease Ee marj7 c In this case had got loose
and jammed the s tlnt e tube.

qothercaeofthlssrtc e Hdgr 0Wn no 'cg
onx ast wee ! whe[e t a# r} arceje
et . owin eahee 2l eSS onty
greaf gnf?lculty(%hat t gha T Was drawn.

years ago the Scotch practice wa ﬁ(flt da
short tu e nth%ater ea secureﬁ t0as Of} H %

Wlt astu In n t1ore end 0
g but inde en ent

roeron ea Ih Some time
oterew tete a imi ararra emet u

Ith rove short tu e an a ne
E“” .t e o e Iastwas wertahy ‘ieﬁ }Peté
romt ctiop, of the water, b er%glﬁ upport
ﬂlve Heodstyle of stern tu eto the peak bulk-
wds here lost

| have come to the (ionclusmn that anR/ ethod
%o overcome the chemlfc action af t?] «1 ds o
rass liners to be perfect must absolutely prevent
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the .access %e sea water to the sh ét hesides
regarmn% aI e a vanta es of the % of
tS)e eXC sto e a&er eaten%lrr
to toeS rm r grgeerre“stotht te Foaave grante%%d r%r trl)rs
ol ol el
?rrr““a}r e B
erealt etro gle occ s—?s ree?rom eactron
oSt Lpl o
?ox an gi‘o rn§ art of he tube 1 h %
te I S eaévantageso teoé
et Rl
eadoptron o? ?rrs me l% ettin tg ea
easur mth all oweribm as part oft eerop? Ing ségac?
T%dantu zﬁ §g¥vs anH ’ftted to eleven lar ev ssels

ere % sen ? IVen everZ fﬁa sfactian.

a tracin etubea} htte to the
Lﬁtrran loyd’s steamer Moravia, and which will more
fully exp
PS. Sr ce writin theap

ain’the method.

| have been favoured

tpﬁ the km ermrsson 0 Xﬁessr %eharto an

ompson, m 9 omners of § trantwoo wrt
etter rgrthe chie

ngineer
stern tube gaHer t ree

e rp rusal o
reference to my Improve
years' use. He Says:

“As re ar the, shaftin I had thg d?or of peag

tank t and thoioughl scraF | dirt aP

amt wre eengrns or runnn ? ?

seI sha tin tube  was, as a co&r
er ect ore fact, the ca in aso

lock." | e g the sha tm coat of wihite
paint, an particu arIy Inabou the%artnearestto orass
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liners, and | may add that the general appearance of
the sha ? getweeh ahe liners Is a r[teat to se%p?

The Presiden ProfessorA ¢. Elliott, D.Sc.) sard
th t chemical an echanrca actrons werfe mrxe UP

no one eveh saw an electrica actrotn the natu

r notjce that dig not rt)artake chemi a d
mec anrca or carrying ac lon e toua,
vans prove corrosrve action Was ue

rrm to eIec f

cou awa Wit

watﬁr means o7 ol a d een su or the
rCi poie aneectrrc cou ct)n osr
Irection.  In other w weﬁr
awa ebrass ns o arm estee

As 10 arlureso Ia at ¢ a ree Mr Gr SON
that the, principal causes ay In ctt at they were
not made . stro g enough: ‘the pecu circumstances
under which t ty wor ed were foo gften. under-esti-
mated tot ee ento

ger cent e forces actin
alt were m re was the drivi

u
r§r§h i
i 1
0

s PG

Prope 00K into t ewter THﬂt Was 10 pe cﬁsome

Emesa 8ees"”tto o Yhen el s e O

anq of
ergr%)as more t(h r\?ﬁﬂth|smauteher0er %\agu? UOB r% u
mom srmpe Inertia, and in ta m
er Wrt t to Wer t arou Wast
e the wel t r and |tm
e leverage, a ere It wast en coup
ue to welght and inertia.

a actron revent |t the
ﬁ]e br%ss 0 kee ut theacrdul te

There was another force—the rostatic ac |on
The propeller Was a u rost(‘%rc
move It when the vesse prt eavrtP they re
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ci]urred a consrderable couple and curiousl g
the cau ple was  not In the plane In wﬁrc
lie rtchrn motron buf at rr arh%
agvret%he \r/rvshan ag vrtrgs oLrJtn \Irv en rrsrn hel y\v
a)(dy at vrPas the rostatl cgu

to star
i on e s, eyl slon e
ngrtudrna rbratron tesrm e inertia effect was, on
eothgth%n maxrgtum wh\m he waés\z/avta é gen?no her
trtietstent r ds 1S | (r)trarérr%er to gvgvglncgﬁ
t rto bee 8@ ert er pnt) eerlnertraa or for
ostatrc actron e roug owapce was some-
es made In an rn efinite ma ner or racing and
eav weather, sa er cent, oravess cr ssrn
[antic, hen hey added f
cent or each the actions to w c ree
ca e to t conc usion that t eta aftso
gt eeas apoyt rtt tOetr ecS r"\% il SO tﬁ? trrnleesrévaerre
str oncu ing, the Pre rt tsar rt hag beeny
rs na leasure*to him to be there that n
ar t ? warma preeratronwtWIC m

trom mempoer. [9 er een
af exceegfngg Li00653 pﬁtgﬁ) OSB career WaS ot

sar r Ir;Brnro éﬂ%es I(in Lol
reatest e nesrnatar sha q arey
{

eove[] n? at Was 10 sa% Jow far slacknes r
FIR af the arter-end permitted increase of t eefectrve
ength of over-hang.

rgrnogn riefly .on the discussipn, Mr. Aisbit
uche the v n us nts rﬁrsg I-|e 0 serve
that alth uqh svera fc their

sarlrreeme Wit e trend of their state-
ments was to support hrs contentron as to the chemical
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I\?m of, shaft d%fects—ﬁmur urs orf Issent anq

ened that racture
shfa?tsaouldbeattac (hot etlp englne contenam
J] ﬂlte

the strain upon asa in a_compound wa
;
i Ve e it t8u" % ?fetr %J”%L e
triple e |ne preserveg \Af] y ﬁa

h ut not corroding, e s oud lik e {0 as
van5| eever ound ¥ 'those shafts which were
swel ed a fracture in front of the liner.

nd were ese |tud|na mar

sy Bk, Wl

Mr. E ad;fBeLPhed in {we n atlve Tpe 0 Iy
Ftlogr%(guany tapered away

Wa[Yl eré'?gﬁatatrkscoptl ugd ghds f;Ep eAeSn Eﬁ)le {0
e5|%n ap M)'pe Fw{( t it said jtt ort
%res thatt ewea gt gomt

ermean%

ebraﬁs g |, the thing to do wi

se with the raés iner.  As tot |m oréance
e he considered its presence te nce

o eYay”"haC OFeve‘éstt%tV%%ﬁ%'ss BS#HH : gSSr A
t%r ICa Cthﬂ st Sﬁt up alf e|n

gon e tU € |nt0 the s ﬁft THere was un
OU te ¥han ( |r mltte 1n 1

rese {1
steagaers Whose en§|nes ar ég;ever
race |s et }P of argonl ct\;nwa most

mterelstl ut |t r%;o sa iciently far o
estab chemica actlo en m een%
iner
g effect

Eﬂaﬁ‘ %fcé’ rSSseW nbr } aflfe tdly
a Ifference
As to the gserva

g Htan went artoex mte
tweens1 trong,
|twsrat ereunog%]e th sam action
ont e Iron pins and brass us es of the paddle-boat
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as on tail shafts. H%could not state t e reason bu

It was a fﬁct onovan. SR e of t a er 0

alowm9 een meerto 0 right aft. quo eal o
buitd q gm ering was carri H?

tra |t|on%I ines: there “was. not the Sr? e

%aso aman s ouI not wag to the ster

and ex mine 1t They could make a E)erfectl

waert oor and keep the water above the ma
just as V%H as keeping t%ep man above t%e water,
8 lPro osition of the President, sec nded W
fP vote of thanks was accorde
Alsbltt yacc amation.

ote of thanks having been passed to the
Pre3|devnt the proceedﬁ Ings c\ g d. d
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DISCUSS!OK
ON

CERTAIN DEFECTS FOUND IN
PROPELLER SHAFTS.

AT
5 ROMFORD ROAD, STRATFORD,

MONDAY, JANUARY 10th, 1898.

Chairman:

Mb. J. H. THOMSON (Yice-Pbbsident).

The Chair an ar asembledt B)Fear
a er y 4 5
o Ier and am uret %t ou WI
&'é‘ i seveﬁlargn read i Isa ® no
WI|F alsoj now, B?rry tg Pearn that M)r IOIéefan
0 erre5| ent, IS unaple to be present. The su jec‘[
o this pa Lls one t a We as ﬁ“ Pne engingers “are
Iverym C m%ereste The F?ture of a_pro-
Peller shart |s oten a uest on eath to

0Se 0N |t |s ere ore o rea}est
Im ortancet twe shou %aln ever p033| infor
atlém as to the causes ects In_these shafts and
% est remedies. r] se ceo the author, our
onorar 3ecretara/ (Yv enou h 0] rﬁad the
ga er, rem* mem ers ﬁat they are
xpecte tg take notes ot .any dpmﬂts that may occur

BF uring the re]adléwg f.the paper, s0 as to
ea e to take part In t cussion.

The Honorary Secretary . In addition to what
our chairman has said | may mention that Mr. Aisbitt






SS. “TOKO-MARIL” _ N
Broken Propeller Shaft and short after-peak stern tube used to bring the ship home, after fitting spare shaft.
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The report of the circumstances as given in the
Shipping gazette IS as 10 F [Iows !

UNDERWRITERS AND BROKEN SHAFTS.

“Interesting Presentation.

eavy salva eawgrds in con ectron wrm loss, of
Prope Ing power Nave become so. Tregyent of late that

he pluc c n ucto ]ca tam o ICErS, en%meers
d(?rrlrté?{ e steamship Tokomaru in_ strmountin

tres| assocrate a serious breakdown rﬁ
tr out a
e crrcumstancea what | ?E

tlantic h snatur }/att racted attention.
egarded as a. unique
evement are etarled In the Speeches W|HC wre
maeata easant g erwrrters g \y
t& a ateno aé esoM J‘ Pee
830 ratron w a tam oseP axwe his ¢h
mee are chran, mere the recrgrenta
sta tr ac now ento the reso r% %ﬂ
arrw occupre
esent ere

orﬁr

Ck% érrc%me”cacnean tﬁ Soura ce wen
Eélﬁ/gmce Q/I JTr %5 a\\/lrrs
i rst% an re Nﬁ Irkhélnron
nr§ ear 39%3 annqn?eer I 5 dem
] S'erts AR AT Wi
or 6s, M @. Ardington, uc amp Mr
I]-|a n roJo qu@A Agﬁ eet

mrﬁt Ffo w avr rfA jon

wgsm par’é ent ea%\gnhs o t i vrjreOm sreucre tar éb
on gn Safvage Assocratron e%fso atten edp the
ga hermg

akefield [l vrﬂg brtefl% explarged the oerect

of the gaVYtermg which he said was to 00 honour to
D
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twoBy ical Br|t| men nd to present them wit
s ntial mar the underwriters” appreciation 0
elr&uc actlon
Buck ang_Made a statement etall(ngfthe
cncumzstancea e okomaru (S vafas rom
meat an ner %% oo sal eerl r%mWIe |n0%en
f 8n etemlber 2w mgtﬂ

n Augu
%outh Aﬁantlc a glstn some f{n%ﬁ

neiro, an mTenerl e
aft ﬁroke on t% fore 3| ff esern 0st, ah

B it b
ﬁ % Bee t ewater

esotattpe%u swereaet
The after Wea was fche %sast
elgeao

ont e after a ang

owin d the chief engineer co

n eronenotes W|t
teﬂt couplin e A ta] oar

Fon ine the water 10 t
elve
et em to |tt |so t e

{?P the ro ens at raIen
e sternt ube. 0 cas -iron |ck and rom
Nto3 tons in we| f, as e rass |n

e tttta.was.net%te ttra” G ottnt
trHe umps rf)%tat t@e r\f\é tWe eﬁe ftn awa
nnﬁn case tt}eater Dea woud eenln%tantg
Loo As.a.Tact on two 0 casmns t e men had t
) prt%'@'tt&t rt&t%atan Bass gntt“m s e aettt
emovet%etue orP l}n et %r%ascé/gtawasgeg e't
alst%ce of 17%!% t{ tﬁo%tegd BP qae?n |rne
room t] e deck, then car w% at and lowered
trou t azatr)ette tch to the after-pea ta
W
n the [imited " space and the ship’s Smes | the
hcu tles V¥or

vicinity were cu as necessar
contin ousﬁ proceedang nder grgat
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s and nights, a d whr In _operation, 0
tem g 2[19 thegsteams % P LPI asse
0 %ed assritan Swhich was dec |ne wit
coh(er stt engrnswere started, %rh

on te hthe To o&na}ru anch in Rio Bay.
Was t er]e ti Pedd a}rrrn t |§tne Ineer ggtet gsst%rtnsteorn
msteaéi q sr(jpe the r[}ter bu rg alr

h'“%t Wit i
rcee and arrive in Lon on on
e avin countere gale In the
e evatn'denbnnanr i
en 9 astetorotesrvrce
tISaPm fr Ior itself, r]eede nothing |nt e

W%tj d aﬂqree wrtt?ahlon th bealse\a/rrer mstpaonscee r‘r er?ﬁtn)}

tlt
H ne—(c ece 3 wae un erwrrterﬁ1
nfeetrng to consider the sr# #ect came tot econ
clusion t{aat the case, was one specra [eco gtr n,
reso ved to.award a sum o Ineas. {
an arhke a ount

IS
uineas Wi awre to atarn faxwell
t% cachram e chie %

neer. |t|on t e capt In Wou recerve a let
srgned he ch a arh eefing of un er
Iters, which se emerrtso his rVICESﬁ
onve thethan the undeerrters to .

e mrgh se}ss cumen
use to |m In t asto Come.

esgrv ce WaS pecul |ar an en |nee Ing Service he
nttotecrelnrner I

etermined to
jtion ¢ a sum uineas, a] o
arn wit fSlH abe |n riotion, Whi

as a record of nis valua e work

voure to arrange a. meetrn at whc ee nmeean
aged in the ser ice could meet t rwn ers,
twa orr inally su ste t att sou 0
wn 0 the ship a sen ation the
ea%n owgv%rc orarnP rggente atherrlr? Ha&
heenrhrought aBout gI was mattergaf regre(t] that
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the ot been able to see Il th n but he
éou tth he OWNers woul< do al that w S neetyfa (i
mt ewa% express nﬁt anks to them. g
|o ment 0ft erest tife amountamon thoseepéJ

erwce as, 0f COUrse, a atter o some |
L o s bt
P dan equnabledtstﬂ]o tton (! age angrpte
ruse men wou e satls m{ he sum
the chairman,

%% e would now as
enalf O t e 97 erteI'S {0 make the %resen

tatton nd wou at they we to
roce re3|de over )hfta entkehgno SH
tah expertence 8

cheers

Wakefel nm resentgtlonﬁ}tatd
that Mr. Buc an?i had h {:the SEIVICe Was
[]endedbed at the rs ofi t at it couf§ not

Hik
SR
ﬁf sup ¥t 8ﬁm€ tastn |nnw t )tle l\]?r Wake?te dg

Was an H Lﬁ)receden ed feal. He WftS ver
Hf to et ﬂi m of ma mgasubstantta rec
|t|on 0 %a(fant n action, dnd he was syre t 3

Lf_n %r\l}[eljerﬁa] ot %reat qea re In aw rth

roceg ?Porm
some  acknowledgment ofa reat ser Ice, hut at It
Woudfncoura emaater an engtrneer?w omllg

situa dtgl 0.their bess first from tnet sense

S| S

Pt]tu t? secon from the Jeelltn thaé eret were

ear alegr en I| ht actN orhat m thtjsntnesrwncgrS

ropert ou te o coe upon

nd .t t the atm un ICIS was mee

no |na nse enceo te co Was fake
ear |n as an a t?gritgso ronomet%rctrgtel\/lljre
crH and fmrtesame ount,

to ete With the owmg letter, to Captain

)%Vear Sir—In presenting you with a cheque for
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Ogumeas | am desired onbehalf of the yn Petwnters
of the steamer Tokomaru, er cargo and. relg ht, .10
Pace on, record thel (I s]ense 0 the eritorious Service
3 III you and t e]on hoard un Lyou[cong
an ont eoccashono the breakage ot the' tal 5t
esseI In the South Atlantlc on Se tember 22
?(s[ eunderwnt IS apg %||at ghha/ e resource,
Ian enerqy\q( I] ay nder circum-
stances ofg dh Icult andd nger,.and Wit out
assmtance f a e the vessel to RIo anelro an Y]v%n
there_to effect urBher temt[)orarY re[t?]alr%g e Ic
notW|thstan |nge n }/ Bisca
you [] her safely to London a}v ng IICUH(I
II inimum 0 expendlture The conduct o
oncerned IS rega e as specl I meritorious II
the.un erw[]ters a elrﬁ express to yo
uelljrrebesttanks an hearty WIshes for a prosperous

“ | am, dear Sir, yours faithfully,

“H. Buckland,
“ Chairman of the Meeting of Underwriters

Ca tan] M axwell, IN IeS onse e( xpressed t eh?_P
that hg oudnofe t\)/ect1 a a Speec e
trysted the woudP leve { VY] e said that fo
this very substantia n‘]ard ? eJr serwces e a
tho eeaII eerar Im were heartily and sincerely gratefu
“Mr. McEachran, in replgz said that he mcommon
with a goo marpznt I . Was HOI Vﬁrey rg
Eetentto eXpress s elings re ar t% h
ome. recognition telre eavo s to bring their
vessel (r)tto ort here wou ta %\S/Srrtgsa ssoamle
gactlﬂtIEnnﬁ IIe remalIIgerIIIt FI Yvhle ecouI
tHat th presthatlon WOl a s an
encoura ement to those who mi ﬁ foa]ce g
S|m| osition, ass rln them” that if t
poss| y' Save expe e| action would not e 0r-
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ottenl}ythe underwriters—(hear, earg He thanked
em for this recoegnrtron ofhrs erheav urg to do what
e considered to bénothing more than his duty—(hear,

ear

')MI'Wakefr 1¢ Said he had had ver muchﬁl asure
tpat moring r?Errn In agtarr} axvg/ellsco uct {0
t eattentron o Ittee of L Captain

r e aware the coﬁmrtte rnte
s}or xgceptroarl rvrces uch as eha eqng g

erews}ut one e ter arrneq %he arn
unvar IShe

ale of trn ax one

that eampy re"s)\e,&\{ﬁ ,\“Je meragn ueﬁ%ron
fl botm to CaBtarn g)%\%ruelf ”p({ese W
cEafhran and he was s r% ey would frue it ﬁl
t et)e 'Xﬁ%r he Wsscwafsrdentot e erSW“ i ove t
?ejgrt% int wit Pﬁeasure to the eafs ?]/ ﬁr?

est assurance assoclati n
world, as sgowrng Ratw at they ﬁ% one o’ been
appre rate

L.ondon— (m ear

fain M xweII a & achran tendered
hejr a knowe&; ents, andI efore lte %aq?errn
f)r ‘;e uep rreeggrve e personal congratulation

QPhe resentatg ”q of 500 rTgurneas to ihe rest of éhe

ICGI'S an OOk ace yesteraa
atternoon att bert E< Place ¥ 4

rh‘e H onorar Secretary C%nt}nUEd In readrnﬂ
over t

IS acco was reminded of a sentence In a
dress b ar Starr on tne relations ﬁtween e

0Vers oyed, w ich 15 as fo
ate rnte st ca subsist l%tween e)mpo ers a
X thrive, rrve ur we
rn wr[ rin

ar ctar for Wyst%”ﬂ %r hT% tog 0ruever%?a agn

ustly or u (’1 at sentence Seems
Con”rmcrerrrrﬁf” b aedie s

. McFarlane Gray (VICe- Presi
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PSP Y A b o
El’le manent

Placeg in thi Joom be rm(rl some Pﬁ‘
ecor Ermte Tn? letters, of any spec X'Be”'
torlous rvice of th aracterb oneo our{m mbers
It 1s ar% onour to t e Institute, and It on Inspire
man?/fi ur members with a wish to have their names
S|m|ar onoure

Shore vg/ ember of Cou cil); V\{
must alsoc Psmer otﬁe?s ho ave rforme ema
meritorious feats. This recor WI eentere
“ Transactions. PI eers are cons anTI 0 omﬂ

t g Oersteyrggo?ﬁs on tf]ec?/\?aq s% %Hall soon hgv

our WaI[s covered.
Hawenorn (Memper): As an amend
ment Iwoud pose tpat Mr. Gra ssu estlon
remitted to t(§1e ouncil for them fo dct |n 1ema er
as considered pest In order to carry into effect the
wevsﬁs expressed.

he crgrn an The suggestlon is one whjch m n%/
he Worthx conmﬁera t1t IS negessary, It s%
{0 me that we shou “som morma cf (s
other special services t ave een erorme
WICh ave not een refCOHme g L\erters It
seems {0 mea 0 that mP fthe kind Is to be
done it sh e somethm more su stantlal than a
picture board.

After some further conve[]satlon the matter v%as
re er I-?awﬁ?ortnhe Council ‘In the terms proposed

papeTrhe cnairman NAVING invited discussion on the

M. Hawth r sal Pe had read Mr. Alsbltt’s
aper ver ﬁ terewsmchmmno
point w IC teau or hT ? ght forward as to
ecauses of corrosion In tal tS” but the aut or
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geared to hve overl oked ne cause and E)hat Was
action of t e aira mHte toIt e stern-tube when
eenomﬁs Were racin new that the sur-
ace of the water was’ th orou h Im regnated lig
atmo rPhenc alf, about .15 cubiC Téet of. water contain-
e cubic foot of air, [t was Possmlet at as the
tof the ¢ urmln[% of the wa in the stern-tube
|s atrm inated, a there was 0 dquht
t be i co tactW|t he nondp esat
|C|ent q or t e at to come ecomﬁose
eox en e ered | o c emtca comRtn%tto wit
h an t th e rust—the egmnm
the {ro t] newt at seaw ter wa
th? secon besto all qu which ﬂcurrento
gavamceectncn coul conveyed. . The Iron, rust
etng eIecHo nedative to t e |ro 'S electro positive,
the us a/ea/poweru elements to assist.c rro
SIO ecouI t'agree wit tthe a Por In t }n
hat mechapical acttn mt% tou]t or con-

e T R T R
attve of the enormous sttﬁT (0]

gures illus Io
t1n a seaway, taktn% 8r| ustratio

r
ugon a tail sh
12-in. shaft, t nsmtt m ¥h| 0rse- ower

en runntn out on stW|s ng ment

alone, esat wou s stress e
quare |nch |n tor |o dtn omen Wit

ymmerse at a stance

0 tanmtes T

SoSSent i se 0 btne wouf e uetnn \zlawsstrlens

or gppu g nd then' mhagmet £s t{)sstern

eII [V\sgstsaltdd%nroer,cfe nt o ¥VEIﬁe wate(r3 tme
en In moment ue o awet
aboyt Your tons S en p and th |s

resylt In the bending  stress tension on the u
surface %n compress on the ngr urface, of t
times t {

E original._amount N |Hcreae

stresses  being™ suddenly changert] upon the ship
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suddenly dipping her stern, would.no d btftr ug the
mea? Z{ ﬁtpucﬁon the orwara shﬂ ?PLn grhner
and would accqunt Lor some 0 ft efaws oun% ere.
He then sketched nis reasons for believing t ag h8
twisting Jr moment was £q urv% entto a strﬁss 0 0
goun S ers uare rng There was another BBrntt at
ceurre rp t at was that sternt es w re
not aw of water, and that the act ron(?
shaft a Fenc”o Create a vacyum Imme rateﬁ
ext{ot es f scor ect In that view aH
the air onw rer}nd %d %r crent or%to set upt
air-cones, they had the beginnin Gp
caution aﬁar corr sronh strongl recommende the
Use on ta tso a_paint or co osrtro con arnr
a_ lar g Bro ortron ot] %rnc He "also It t]
glan 8the shatt rnhwhre meta
one ta mentioned Banso one anu ac
tte the stern-tub f that the artg
een rners was et-at-ah ec n idere
ert att esorne]mean uttrn
the ster roet er, and t orou%v %rarnr
e stern-tu e rn port, for his oginion Wa
corrosronwsmuc ore active entesrf
oNor t, and t eserngarlr_g ni pe up e ten
ore stagnant % it a P aroug
method to carr water int ester tube at al a di
not see t F % ssrtg/ for having stern-tubes so long as
was usually the cas

ornTthto the "idea tPSaOtmt %) fw'r\e%htHﬁtN thornwe S”Ert(

s cut rather too S we E
Eee down tne wel Et of a sl!tift as muc 8 SSi
ut. I thin thrgtac ce somg

IVEN power;
I arerco sinm krn I shafts a

an
§ In €XCess om §oar %Tra urrements
ena reat safegu rd as rea Iy eenaquestron
werg tversus

Ml M cFartane © The chairman made a
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remark W|(§h refe enc to he Blo réiof Trade re |re
ments an f rade een
referred o, |t ou tto eunderstoo att m)
scribe the ' least that wi tie allowed—the min

that Is considered permissible

The cna It is some thing like the wcﬂiallé ({
Sﬁale on hoard sﬁlp There 15 a minimum scale
ere 15 no reason why you should not double .

Mr. It shqw nger of
havm "Tiles "[aid down’ for evert g ?/ ver-
[nent egart ent. It.Is. ustte ame thing with.th
oad inimum- free ar IS resan
I eeﬁ Case, and | d; ere ws| loa |ne escrine
t a veSﬁeIs wou Proba ave reeboar
than th ex %enow sameW|t afting an

everything dealt with in that way.

inform den n the ruléed-erpost Xar?eé%t or il sh L{J
e O%Nﬁnoqrr]l?onw th rega dtO%hI aba dge?nrsenta §
Lh'itthere edy hdbro eciworset% 1 o dlgase.
en, mer BTy & actlon ??Ut the fraw}
requeH

sﬁ] become muc more
9h %ﬁ der%ost bearings the tail shafts wer

reak In a Meavy sea.as now, ang

nat so
Wlt the Xwers a(} Were no eln ut' into
?eamers lig was afraid the were Clh mgt nQs.too
ne Hegougtmﬁrewwou t{ 0°be mto
ese sha ther Inc ch,

eter would not add mugh § £ We| ﬁ ¥
Wlt n. shaft increased to 13 ., (5 em(fle
0 et G iy
ore, the 12-n. 5?1 F would have I7 er cent

re
gower of re35| these excessive stp rains, an ﬂ]
trength woud increased enormously.
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s%rd he believed that the p ten

E A

Iga e Serious troﬁ%e anéh § 8 eta% 8 t}%gd an
rajnar ternt esubstrtute

eellgla;ghtrag h%rﬁ;omde%rl afﬁ? rTe]t t5° tefr;lat stha qEre’vLr
%cerveg the sarﬁe |dea as é ran
owrng t0 th eshrPr

w
6
mnotsible gavrnq SUCH VEﬁ:l |ne Ines it Waé

C aft was examine
tguﬁgtwer qbefa ?t that _port, an'a Was

tobeinbh eautrfuﬁ con ition. e shaft was
ractur]e In. the tsame wag/ as they would brea g
ﬁ he liner o thatfs ft Wast pe ﬁed away, an
there ere n? ” corrosion 'whatever,” from
whdch fonc ed that tlh ause oLcorrosron at the
? of a [iner was entirely due to the sawing actron
0 the water

A, Membero Council) said this was a
a rth o I nteres maring” en meers ve
C ee ecause tail s atts and ro eller sh
ad ee asourceo Ve re ttr rrn the a
wo or ars oodda t0.do
ith 8 ats when enga ha arge.repairin
irm in Lon on an srnc een In°his. resen
Posrtron asasuperrrl) rL g[en rneer aant is action

h ﬁ ent onat the he rnerwas eNt oug ht
e nown t]o eVery sea- georn %neer en‘the

a []é:arennedsoa Phg 0Itrjébetr Wher as b cuttrnﬁnactrﬁ

ner awa an roun Ing | the cuttin ctro
g Vol edg instanaes hao{ gccureH
where the” li ers een thinne

? awag ter
a while foun e] 008¢, an havrng N cut t
s ascertarneg t

rneq lace un erﬁ F(r)rrerr0 Irf?gerhatlorhrs v9as§

act that the |iner was ﬁut away too thin i
efrrst Instance.  Of course, the great point was to
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frnd for all these mechanical and (other
t{rou t] heen re erred to aH he did not
It e¥] dad?/ a}rrrved at the rroh con-
usrons He ie f ractrce of potectrn
e S afts with ine and they nev avE da
troué) urrn ast twelve mont a
% our sha st r ught IS eatin ?ctront a(s
een going e ends of th

Iners, a

S rules.. The increased the 'size over
were an F _Size than. required B
rolan mcnh mt ex ﬁs Lofy sre%urrtementts to
gua ] ar a tlsorno\lrjvas he thou ?r cunrqﬂ
whe e sar at a reat cayse tr
th e t outer earing. oft e tar
end sa e cou 0 doubt”in his mind
that ban onment 0 t ouger, earrng Was
reat etrrment to the shat This outer”bear-
the ‘rydder st aS a great assistance to. the
o a shat and when a was surging. in a
ttearh%hd%u% ecton of ne. propeller must ivolve 2

ead a letter that had been
recerved from ¢ Captain Blackmore, who wrote :

“1 am sorr the state 0 health reve ts me
omdgorrhqC y dist nce { nt/ Pt

me a
eard R/l étrs |ts
er arn ects oun ro eller Sh

t seer can ot of course, knowt

ﬁat krn ef&t dehas re erred whether orrgrna(i

ects or Tt 0SE Caused by wear, vibration, reﬁ eto
am of opinion that ?nfy broken [)o ellersh

S e e T
@ ers no |crent¥|mm se; Eoud be ﬁ
ee any evidence contirmatory of my idea, and to" know
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what. the ideas of sea-going engineers are upon that
surmise.”

aren

Mr Haw orn tP sa that he WO
to have a special coating of paint ?

[) | said | thou ht it would be

desira Ieto maT(e a ”pdalntcoHtal ? nc, or ta esome

flnc com'n ?]ltlon a coat the shaft Detween t fwo

f]ners ich would ten %revent a reat ea
o

mber); Did derstand
era]d nregerutrheerhg?ts

the sur ce corrosmn Was to prevent corro
5|on nt |rs lace | no means of
%VOJ Ing the eff ts of th mechanlca stralns except
y Incr asmgt ewetgh

was’\ﬂrought on t§|rlee”ndS (hk?ts [)tmeegnfaarttnestr?nn\gth&t
were aften wed 0

andgg estedﬁthat |oren me rs shoultpb étvffor e
ever portunlt a ngt Ir know ean
m) |e when v ratal nd sha was to rawn.

t It wou 3 aqfreat a vantal?e | super-
|nten en Ineers wou ord their | P s ever
assntan ﬁres ect, n the course’ o (s eg
AlS |tt SP[R method af e

R
Bonnelctlo w the s?eev& stt”én Iaan?)te rop ele(r)T

en
atfal es me olh ect tinginar bber
Wtﬁgrt qtgac! ha avenJ goody g#ect? &eeplung out ﬂ?e
| do_not thi k that | have
ucM 0 a(w {0 w(h th has been salt r Alh%v
Eas C| rtaln trea t e subject v n{]
escrd% t\xl eecs an IS rp %
g e B Sl e
Into scnptl ns o% the breakages of “shafts as the
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ﬁ{seétto i thlt‘nkersmtﬁ%'tf ntvehye”artvecaggé’a " et Gzﬁsr(

A E R

tro ces a r her sleeve: té

not tJrrn at tha Wou answer verP/ ur
rien cL aren ag spoken ahout fit n? a Tub

ring, bu t that.would be "very ob ectronﬁbe for t |s

rea on :—N othrn Iattac |ron more t

there. Is sc an\y a eu W IC oes

not contain su o |t wil at
|r0n ere e thats me 0

wa eve 8
are cor’tv anies dprotect therr ﬁfts wit ﬁ
9 ome ¢ dposrtron made X geone

cover he ottﬂms the shi s do

told me that when they warme aft an ut t |s
coatrn on, and, ater g N r N |n
somF me, Sﬁrae It 0 a they oun the ha

as clean as wherl it wasput
awenprn SAIl th afrre d sitt | ear him
had mentr ned two ases prg{pe\(‘!er sha rt%reakr
n W en

mmeﬁrae aer e rs

ropellers Y]veer% i a?nusom ﬁ occu%rlen tﬁf
Eh Ftteaiaers ag%ne Sve tﬁ FE t eseg tvggaftges a”h
granner In whrch Pro ﬂers were often t n off.In
ry-qock or on WP et U great onﬁrt Inal strains

to_cduse a slight fracture that

Was Ve
mrg%t not be rn/otrce at the time.

aaaaaaa then proposed a . hearty.vote of
thaan 1o Mr" Risbitt fo h@ mos mtere{trng an
mitr ctiv 8 p?r and sal he thoug t they hadmuc
or di cuasr%n at thé next meetrng on
anuar é o’ a de the discussion on“the
paper now bea journe

Mr F W. snocey Seconded. the motrgn ang
MI. James Adamson In"supporting it expressed regret
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at Mr. Charles McEachran.had been unable to atten
tR Rresent mesethl/rll Cis sH ah salfidl t th eeng

reV|ou H)e at In additjon fo
am I %rag rom %ar(h?P ge WE) dt[ﬁ t

é raal the broken Sfl
STC?egrqnaru and show these by means of a [antern and

The meeting terminated with a vote of thanks to
the chairman.
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DISCUSSION CONTINUED

AT
58, ROMFORD ROAD, STRATFORD,
N
CERTAIN DEFECTS IN PROPELLER
SHAFTS,

MONDAY, JANUARY Slst, 1898.

Chairman :

Mr. JAMES ADAMSON (Hon. Secretary).

The Chairmpan ; OQur meeting should hav% heen
held In the ordinar cmirse last ond%nlght H

ou are aware, we ave lost one o our stV we an

seeme rfnem ers, M% John Hend erson omson.

ostg ou Know, he.was here at the Institute on

tp aturday eveni qu ﬁklp%ave \)1 active Interest. In

earran ements e lahtern vigws In connectlon
ourned discussion. on Mr AIS It glP

%r efoﬁ In ev ang on (P
i c% gy Eddwfm/r ({S agte IHOnhry

mQrmn
and

Eme ewddenti ed awa i ngt Slee ere
L S;eeee e
8 i o T o eeWO
s loss to. the Insfitute is incalcula
G e
one ot the orlgmators of the Instjtute, an was 0ne.o

ol ed8%"0|a¥voz{kr%rsso|ut£‘n i eeg, o1 e
his r}amﬂy an leenés Was passed, and at the las
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meeting of the Bristol Chan“el Centre at Cardiff—
where ewas nown gersona V\y to severa me er
resofutio condolence also passed,
unera| too Bace on Satur ay ast and was attend e
a large 8 ntingent from the [nstitute, Notices
ve agﬁ ared In se eral arfers attestin tothe restg)ect
£ Was e]dan ﬁ]acrng on record a tribute
IS mehnorg U was % 0, commence our pro-
cee rngst venrnp with t I(sreference to his %eath
ﬁ nsuc a refetence | know rsP/ r“
eartily wi me urmeen 0- S
f t 0 to-night

clntrnuete ISCUS onw rc as co men(ge 8
Instant on I Pa per, ertarn
Foun nhPJ at dte IeWS
r. Alshitt re are hrc Wees own
n eg erwa e atCrrf arewrt S to-
ave A lantern, and the gases and me
R means 0 w rc th 5 vews will e shown
u on't screen an ease ta we ave
also obtained two ver rews w rc r ate
a]e hrownu ont hes owrn ro e
om . Wrt re erence to he 0 osa m [
our st m etin

ome er anent memorla

shou ac rn nstr eto recor specraoy
erto IOUS WOT done em EI’S as_In t f Case

e Tokomaru, | maee at% at at the Co HCF]

meetin
i .

\on rer:ﬁrdrn what was done, to be unq n
on tﬁf alls of 1 ? In trtutg Bt obr\ghtt a}

be the most rttrngecan X ar as

t e Institute 15 cancerned, of recor Ing the particular

work that was carried out in this case.

Views of the v%rrous shafts referred to in thg

er weﬁe then shown ugon th? ﬁreen an

@merué Verneadttﬁ cdoer;v”ne“r 0s andeexmt%erS
the ame Turnished. By e -athor

\Cr)vrr])svrorws OL Sﬁren %ro%rnlsha?t otl the 9tolroma
were also exhibite E
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The Chairman : In addition to the vie sfthat
e, 13t pocen,, stour, ¥ Wf Communicaton that
has addr sed otﬁ %p}/sto éhanng%entre on thls

su Jec ﬁ i t|| may be read here,  Perh aP

rea ?novan 'S con(s
umn v¥|c |n the T ansactlons will appear under
the Cardiff discussion.

%pmﬁmﬁvw b bl ndh erﬁ 1
30 er, e

Donov HSP PBP/ s(1IV€ IF est result
ﬁard to the trouples arl f € |ca aCtIﬁ
V¥] S OU We n use nickel stee ropefier

ners altogL%thcoru anJq V\r}OT Oth?ew%k?l Etﬁel |? ﬁ]ss

L b e e

il o B do
eQre e Ins |tut|o of E n h|

Uld IS In Scotlan arch, I

ea more said : hese ex er| ent rov

to offer qreater resistan ter emn

nécmle%ahngthgﬁse ca{kl nllstSt?;ﬁ? gargon sYeeIé\ [0 erog%

ort, the fracture of the mc el S %eel as In the case 0
the rivets, was fibrous.  From t IS We ma zEOH

made o CE%FJ%%%P Chhoul ot 'Sese‘?rﬁrpgo Teadly
e In 4 sha acotrqed fom Crhon seel he Jmpor

ﬁnge 0seen | fe arthalet esno rgeelrSSd nch tee‘(
ﬁﬁs have % ?r fed In ste m?rs 3 gtwo ’[ﬁll’ 50
these were sal &) s I shows .the

e SCrew S a
e Aty L By
rass sleeves were fe tted. We shouIJ ﬁowever, Be ag e
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%spe se with tpe brass sleeves altogether, and work
nt rte meta

E Imsli Ivlember% # il agree
wrth Mr Ars ittas [0 the e importance of the matter
dealt with In"his paper.

¥he failure and brea age ofshaftr IS a mat er of
e Irst rmpfort nce tﬁt B?m ers o
of haftin

om
Hs“%a. Srnes of sha trng %Ssrer] oubte ?Sscearlrqus tg
owners and un e[)wrrter still the owner |

eﬁ Té covere g Insurance, a t g ungerwrrte
o 1y s neve el e s 01
goes with his sha? g Ay

gf |ate ars the failure %nd breakage of shaftrn%
has uent as to rat u[%%e? that th erg
a screw ooe so ﬁW ehe viz., tha ailures are

to preventable rather than to accrdental causes.

ton Eo'%%r?fap?ﬁé'?'a% ot Sg"raa‘hrr s'h”asa'rtn
r PQEI res f esa%Ir ernes% earte r(*)nW{re]ia an u
grotecsso rttdar?
con rrn arnr% ﬁ ab e] arure
we might learn something about the matter.

m. Beardmore in apaper on nickel steel rea
before the institution o NaR/ Arcﬂart cts Ilast F
e from a then recent return ma o e

wrn rather startling figyres: t
revrous woyars 1,506 New “shafts
rrncr orts 0ro asse esse
screwesats %fs tro oyt two- thrrswere

were ﬁa ats and 100 were
thrust or rntermedrate shafts—giving an averaqu of
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about 1%5r two. months, and that] takrng the m%
new sh%ts r itted jn foreig Ports the average numbe
was probably 140 to 150"per two months

. éaresult of this state of thi gs Llo dsReglfter-
issued. a circular ?tter 0] ttf] Sqe asters ¢ g
atentro to the euent} allure ofs trnﬁ]
H% em to exr[)j n their views of t atte
Wrt at result I do not know. Perhaps so eote
memper can give us some In ormatron as to the result

of this Inquiry.
Thou robapl the ma ases the
? B XI Zt %(rf oreeEd

failures Errn

r]fg Sratﬁﬁrct’ﬁé’r I?&e de ect rrnc at Wi
R/I. rsf)rtt nevertheless m oprnﬁg is ﬁr ta iarqg
ount 0 (Yar ures a]re S much due to t] e ShIB N
W(J tes afts are placed as.to an oterca

| entirely agree rﬂ? t evews e>}/ resse
rsbrtt In tﬁe/ cond paragrap oan 8d

paper,

In the present day the shipowner. requires .the
Htmost dea wer ht t?t/at can p rrrer?q

Imensions, r echea es oss at c? B
roduced wrt th ﬁw Sall § H ?qruﬁ
ecu t down to te ast oun orm of
| 1S sucht at sea] oIn tres rn a t rn more
[r oder tewet rar o aver secon cgs o er
ee ect% B Irst is t avearr?r B
re t % ﬂ to a ar e amount ron
gav ro er on the orte en 0
Rroc}uce somet very like What rs
commonyca atrgue test rn a testin Og a ora
\y VIZ: a] ar Is place rnha mach ? ae to
olve a weight at t een it, the bar
event aI a]krnl% rom the faf at as it revolves
the t aterial are alternately exposed to

age o¥te
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lus and t T think, uch
Pl D T B,

ration ra deterrora s the quality of the steeI
causing It t hegome crysta[ﬁrne qualty
The effect of the second ;]he form of the

heing that r)nl bad weat er these .vessels arg
a

a oat unmanage In steaming against a

sea, the tremor ? sed bg/ ne seas %th IKIng the shi dp
and.the racing Pr e prapeller must throw™very great
strains on the“shafting.

SR 0 g s e o
Feh %owneb thej%rir[g r‘s% % r Lloyd }re Ister,
mrnrml\r/rlrn M Cenglrrr])e rer% eve ora nowsstaae
? cargo tramy e}om exceers

ners and
ﬁ] urrements o erther the B ard of Trade or
egrs er,

Also, it m st be recol ec(sed that the Eule% for the
im nsron sga trr&g down Cy
rae an Llo ? e Ister were aIcHIated or a
?rﬁa condrtro thhn s, and not for t E condition
t c_r twit 8 tramp ma sea
\clg ta %n roalte eraII tIa.nr ga |Wn$gteero\n\”t rtra\f%
ersed%n%e en g |tgwh|c 0in yrtsp%
ake everyth rn |eces |ncu mg e s atrn
L% et strésses hatte ru es for the dimen ron
sha gwere never thnde to allow for, an
no rules can ever calculate

a0 e e S r"rﬁa
{ er ha tS usea _In 1

JJ er on ran F
M rcan arrne j re the International Congres
Nava rtects an arrne Engineers.  He state
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that In Qe P, aﬂd 0. Comﬂang from 1880 the HH

e‘hm'oamt el spatting, e eh““eﬁ% tf SFS“

er cent.; 189 er ¢ent., er
cen summed up his xperrence as
Atera ex erience of sixteen vears [ have nert er
fLaws nor | aes 0] re ort, while Had regucrn
the margi no etyo ese stee rom 24 pe
cent, to o per cent.

If we take the leadin rgshr anres tha
kit E

ave asseﬂg [ trade, we s ‘( Tr

that though“there may. avebena roken shaft here

and. therg, the expe |en? Frr suRerrnt Pdm?
|ﬁrent rom fhat o

ginegrs 'is_ ot very
nuel’s company, and all these companies now have

arge cargo steanters.

This being S0, it seems ome that shrpown rs have
he matter a oo ?eal in err own gands a foa
areextentt ar esosatsa}e etotecom
P fion to get the ¢ eapest ossd es |p as. regar S
rst cost at can be rfro uce wr Wer
own to th QvY]e%t ossible point, and whrc re not
con tructe u reg ard the \rf]or th
Paer u%rsn they were we should hear les s at

Asreﬁ]ardslshaftrn nickel steem)uld be sulperror

toa h ﬁaverz at ra r]
w re oss ssr igher tensile strength than m
stee a out r tons—it  also possesse rncrease
du trIrt and tou hness, ands Id a crac a It
develo carb nstee com t
wrou rron 0 r steel it |s n¥ orr
hile steel s at once cra a ort
the nicke steel rs rous an tearsg

dison, peakn of this materrﬁl,,sard. Steel
erI crac nicke stee tgou cannot crack.
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Nlcketwsteel shafts have heen made for some large
German ships

h f thi I h f
meheﬁtpmrt s(%eet—'sm atcet“taoo'h il thé‘”oh'tﬁt °

Inar
S e e

?Tt]%%ignﬁdg }Vy the best Enghs akers, |ch ag
I take it that Mr |sb|tts pap rlnqv(Fqblle%;%?alt

?(tjt c?égostterg a mg Fe (\)’\\/Ivonuers WL\ g fass
the tal ghaft S gr ﬁoss ﬁ
rogpeller as %t as 033| e, consistent’ Wlt t

ec ssr ren the stern t s were longer
the tal gha Fd behetter supported. ’

Mr. Hugh Mclachlan said he thought it an
obrjnectlon to Mr, Donovans sstem that |t would

inish the water ballast tank capacity. He con-
3|dered steel shafting most o) ectlon ble unless it was
nickel steel. There was one thought that had occurred
to him as a possible explanation of some of the trouble
In propeller shafts, which he had never yet heard
mentioned, and that was, that in a ship s |I|n% from
north to south, or from south to north, whether the
magnetlc actlon WhICh t? Ia&e in hhe shaft due . to
the'h ammerln? nyt 0 with the separation
of the molecu es In the stee shaft to a Qreater extent
than in iron, It might appear to be a strange idea,
but perhaps there might be somethmg in it.

The Chairman: zﬁ/ ad brﬁ %ht under m
notice t]he case ﬂ? R? eller s aft\ﬁ ICh was covere
r% r%ug extent of the stern tube wit
sS. [3ss running (n the water et een the
earings got Incrusted “with scale, :it when the
attempt was made to rawt e propeller shaft it was
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foqu impossible to get the shﬁt out Wrthout d(falrn%

with the stern tube ds we h reat ﬂ
Inyolved in wrapping the shaft with marfine or other
substance.

A. Scobie éMember& e case of the shaft
referred to whic overe ht hrass, emrnds nﬁe
%asrmrar mstancew ere thef aft was'all iron rrH
f rodtrg with out an ss at all. 'When eattergg
raw 1t we ou that we were unable to do so
We rew it out t or two, butthen It stuc and
we coud et It nert [ out nor |n We coud not
drive It evnwd a rarH was only a 12-n,
shaft Wet en bore ? % oles th r%uph the stfern
he, and [ﬁrgured VItrio rou the eds to so ten
erusfa In t resu]r S ten days d

h he shaft hhjeen rHat ng mg

ity S s s T
egrs agp, V\hen t%y ﬁetlnot RUt brass on aﬂ sha{n
ut made’ them iron”all throug

ﬁ fe (Memper) . f\/Lany defects and farfures
rop er snafts ar Ue'to_the “construction of the
s o steamer artrcu ar case came under

ﬂz N tégee\r’\r,r e&frttrngteamerspro?ﬁller sha nr ogrea?f
ollar qn the fore fth eb arr twee

ar and the face o earrn The'
d n. cearance an new § e c t
eneqrneer onfe rnr |tsr hes havet sh
urt ajt tIt

eari ra orese e shart wo

or him atring the vo thremar Ia It was

|m os |be f rg he féar? heat at eac harrn {0
n ateent ut the chjer engineer

as en |rey ue to the structure 0 t evesse

change ?rmuc with the paureﬁ% ecarﬁg

at the friction of the collar on ore

T
earrng Was So great at times t It often
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3ted up. . Ifthe hull of aﬁhlp changeg S0 much under
%nar Cif umst nces what must’ the efrect l%e on
sha t|n Wlt f that description in a heay
sea.? en we co sider the severe ondlthons under
which shafting has to WR fhrst rom t

tres es which occur % %ou Cl % cond;\f ry'ﬂg

In Ha| ca]useﬁE %)ressure nt erent
Eart(? tsto éJreYXersmt 'es“e% stralno %? %?
Wlth a maP na?an acertaln?anho sw C re‘sq ness

It was perhaps Surprisin r |n n er
these conditlons, that t rpe ce{]tage ?
a S0 sma ropelle carefull eat e
un-metal of proper size, an Hlade 0 es |ron
orrosdo

Se!ner m%ﬁ}se troruet?nemb\evrlts Irﬁaar etect
ound aba }] n un -m t% ?Fne in roXt o% thedpro
Wer t0 t ent of in. ﬁ frna &
Eurace tap e[]ed a/rn al rounci eshaft as | é?

een cUt with a tool.  We would say that ‘such a }
Was due 0] ch%alcal action assntq g/the rotation 0

I Sl R T 0
Xr the parts ancﬁ are [l me| g ge e ecteg

The Ch ropos of Mr. EImslie’s remarks
about the §65?”£of TP (?e) Iu es resc rBlngt he mini-
mum regunements we fin se mlnlmnt%e

requirements are general te ar as no
mqottr]er dlrectlonsgt an ¥0R I%r sh hp %

EE%C“C in m(?SteraE%% tco [y&’” les | taon aé/et”g sh) g
oatrjé og Tll;(fe rules. ’ gﬁflc a[e qajsh su gste
runnlng nicke steFI In whle mf eeﬁ% n
occ rs 10 one how far white metal and n

et I
t(f etheh in Sﬁﬁt wate 5“ It would %e ofS 1nterest
an vallle to have t eresutofexpenence on this.

Mr. J. B, Ruthven : It seemsto me that ip vie
Mr. Manu Efseijﬁervlgnce tnat a strength owr
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r cent, above the Board of raqe minim|
urn esanro ermarlgdnosae[s It.should be possible

to whis e Board of Tra o rncr as e mrnr
umt tﬁat extent, so é tever stan on
esame ootrngasrnstea enafisi gyt e arge steam-

ig compa 1es as at presen Let Board Tra
ru S Y(re or su]ch a saemrnrmumt ats fts wr
reak In suh ar e numbers as now
Ath er point t curs to, me | |t|0
strain . thrown up on S gfts r%wrng tot everP/ gower
reversr gear now use ang practrca esult 1s to
come m this ?a]uer We hou e prepared to su %st
to. th oar of Trade that t e minimum shou
raised . to f ﬁstandar as In the ex erience of the
maéorrt urn es a safe marﬁrn tfeverg %Nt er

to sea e on the same footin
safety

raeragtmsteams?rdD companies In respect to th

The C 0| underst nd_Mr., Ruthven to
Pro os%]egltrvnrrgnsha[l) approacht ¢ Board gf rade on

ot Mr F\t/gtrnveouf)le ve atefofsfurtuherecsct)ngbdrﬁra[gon
Fthat krng to the oarcYV qr a%grt woulg
some effect.

towhether hrte meta dnrc stee would work to-
errnsa t water, | can vem ex errencewrt

rntes aroundwhr wh}em alwasr]un hg

|te maeavo e from Rio toteUnrtﬁ

mh e run cup thirty-e g ht days, at t

ofw rc trmete intles were found as fresh as

en the white metal was put in.

Mr. C. Nobl e is another Int that occurred
tome; the%pa%e othsehaftrng betwe ln nners sutr{ers

r. M'Laren: Inr pI tof tharr an’ mqurriO
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onsiderabl thro hth fwistin because
fners snrun/k shatbl dltganéT consldera
{0 |tF str nt n one s IP rHso fna
or convenlence was xe i sha
it conlda

(nnteen ESWET l(()mJ A

Sﬁ:ns Aot Yg# i thstlng straing a ngd the Weq(rllglllty b

dT.PeWC“ S T e B St?amfsrcaay”q'#d
3} e of the lignum v g

gae hag” come outo e
terenn otecterqnbean when. th a

as ne nf rusu |tsowe

?rance nd g alf: and alt nthegro
Lt el ot G
appear to have sufferecf1 much from thge |anct|on

Mr. RuThven.: Wltq Je ard to the uestlﬂn of cost
in this m?tter it W?él e Interesting JT those who
now the g res wou ﬁ us whether 1t Is cheaper or
ea\rer 0 make a go%d aft_than a b? ne. m
;fnc Ined. to think™ t aﬁ CH“'”% a sh own to the
Ingst ens| ﬁ s ]g round o
F 0SS anc’ ecosto detentlon w re
ated’ Hk it wocid e]s%en that to d
think well |s the best a(n 1S |?] qguefstlon o
money, and If you are down to the laSt farthing
you must take the consequences

I-IJr Mather ﬁMember | sho I% ld e 10

ask, Mr Ch mar] whether the shaft whic een
working wﬂ% a_ Clearance oL an Inch an daqgjarter r
\s/\nhg\t/arse lH ack Into the ship again, and If o wit

The Ch The s aft was fitted, not,
however, béalclngs%n of any %W rom V\ne conditions
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being 50 Bevere but op accont of the reduction in
|ameter tlweer% 8 ners due to corrgsion, Anw
ush was. also é In the stern tube, W||t

Ang. f Véi?en&'étet e 'St aé " 5?? a0 Dt Sr
% as the, earln was fitted ori . Durin

We ﬁgll\?(remneoltnhtadE %ro&a%ropel er sha( o conngcteg

r. E th were the dimepsions of the
shaﬂ;’I ouucn\e/ %alrman over tﬂe Board of
Trade m|n|mum

The Ch It was about 6 per cent, over the
Board of Tfaa'('jr(ren ?e]qunement d

Mr. Euth That shows that a margin of 10
earrgent O\Yeenthe Board o?Tra e mlnlmur% IS a sa]T

The Chairman : It think it would be ver mterestmg
if er Euthven, when he ralfses the lon 0 oS
sal){ Whethekhe means from the |80wn s, the

nderwriter’s, or t eenqmeers gomt of View, because
these Interests are not always idéntical.

Mr. Eythven : .My idea was from the repairs poin
i)fwew J] aistha |¥ |saguest|o of a nationa
ss, and t twenas t hreaks ang a Shl oes
WnWe a orltlnsme or cii

think e Boar rade
should.com ma me]r

tq m| e & pI’OtECt everi pgrc €§Slﬂg

ect savi per cent of ¢ pre ent b ages
L woul sure;1 ed matterwort cohsideration.

at |s the oe}\ﬁ(te \&)hg ey
N

kland: One or fwo rematks have
been Je ”}1 tﬁej céaunrse op this discussion In whlcr}
underwrlters ave been mentioned. Ttis the duty o
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hhe underwriter when he hqs a risk. submrted for
cceptar]fe to {u ether rt rs a rs
guara Lo

ccordingly, so t r a l Iarl 0es n tar?tat(t)eratrrrtartﬁe
cf)erwrﬁe/r ¥V Ef er the I’Ii( ?
ErWISE. a 1055 0CCUrs e

rs re atively Lﬁoog or
S

n?ws hrs Rusrness he 5oes ot war?te On%}’ fl arr]r?

t

gPse 2 t0.pay ot an %tthe”uns e[]twhritersome o
Fenaler s 5 o téeﬁé“’rhn@hem“ e Dreakage o
grepsentacross the Western Ocean e|n Wast andﬁt

rt]eg esssFa(rm toashaveeena oattNIrr]neo?(tJr tQaaﬁasltt tprI ?
think the sugiestron %P od one, $ ? to prevent the

racin INES must fac|
whengthe vessel 1 only haIf Immersed.

The cha . As there a ears to, be no de
to continue the "discussion, | to rntr at
our next meetj I e1 d on t e 5econ on
In" Fepryary, t ortnr ht when
exgegtteea to read, ap on . T1e. hermo Sna'tntr,éc of

rovo#e go%cp deﬁr Féﬁpctggron both here and at
arr an een said we pught t
somet rnﬂ at will be of germanent value, bot

to'Us and 1o e country at larg

itate’ breakages

|re

f thank
whrch(he |rm ré dgvréais awarded a vote of thanks,,
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RESUME,

BY

THE AUTHOR OF THE PAPER.

After hayin EPerused the o |n|o of over twent
entemenw e tak en ar |n e discussion 0
% n( ean |n Lo on It IS evident,

thin at t e su ject In mereayd;ts en meean
ct Is one o g[eat im or ance an mter st 0

P ? dpn ener , * ;] dscussion  has

evea Iha the | ortance of t e su éect and tpe

ate e gctsn fective propeLer s 15 of ar
reac mg and vital importance to others besides marine
en?mee s and furvey IS, Viz., to shipowners and under-
writers generally

My reasons for sa o are tha in a discussion
AN E R

at

15?8 new shafts haf] een ce [faedb é_ oyd’sE egv Istr
ave been ‘supplied to o 0r mo ri; %sse B

new, reglstered In encgsn ication, of whic um er

gﬁgtg 016h|vg/eer§uf?r$8 ?ecttS t”SSé er. shatsrug}

nnum for vessels class o e |s
?eavlnP out t?aose W |c§ EX/e bee Ye@ !
special’ vessels. . unclassed,  ha |n ra

Passhenggr certlflcates a5 als thoew |c are Iasse
Ureay, Veritas, British corporations, or orelgn

reglstry societies.

Now, as. | have found from m rignce
that, out of the sixty. or sevebnt?/ tha(%ts wﬁa pﬁ have
come under my notice as being condemned per
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nnum, only about ten per .c have heen actual
%ona ﬁ? Yr? ctures, 10 pwhlcﬁ there has Been no
chemical or electric aCtIOP etc., |t ust eapparent
w at an enormous annual loss t wownersI under-
s and the countrz ggnera t '?_ acfement
tlve afsmean ut, taking Llo g ﬂ]ure%
ona/ s per ear at an a rou
200 ers at to coYer elr cost and contin ent ex-
%ense renewals, this regresents a .sum . of

00, a g?ar without, taking into consideration
the question of salvage and other’expenses.

| have ¢ refuII analysed the interes n |scus lO
i A At LG SR
J gMeen ent men who discussed this matter,
includin avell, who wrote ? ﬁ]aé)er some t|H1
HO on this suﬁ}ect eleven are o opinjon that

suﬁg}qc%%mcfa il ey b e
t ter liner;

. Six are of the opinion that the shaffs as now
gtrenc]i wﬂﬁ brassqmer are mechanically oF dealsectlve

Six aL are of the o non that %mfts whethe[
fitted wit ra?s liners  or without, are best run I ol
Or Qrease as a [ubricant;

ight are.of the opinion that it is pest to run the
aha sgon wﬁ*te meta?p n face oP eIlgnum vitse,
ISpensing, of course, W|tht rass liner

Five th%; the present diameters of the shafts should
be increase

Three that the mate JaI of fhe shafts should he
nickel or other good qua |ty stee
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Finall sever%l gen en}t]en have su ested that
some of the trqubles whic ave tﬁ ised ag
caused t rough (17 Ee V sse

grsm % estt)ruHctqu This, H} IS U ﬁ
anle s? hngt ?t rom the formation of t ép?rttcu ar
xt eme. stern, and also

art of 1 10
Phe factofthe pr%pewers dt eing enclosed manrg
caBttr n stern-fube, It wouEL el ﬁ)osm e t0. exercise
a hending strajn on the sha ﬁut showing ver

lainl SJ%HS ot stratgmg In the !1 fracture 1
e cast 1ron stern-tu

gl e o el o e
I evaHtt { Present ‘matter.under ssjon an

althou gﬁ Importance, is one which s bettet
treated separate



